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ROYAL  COMMISSION  ON  SCIENTIFIC  INSTRUCTION  AND  THE 
ADVANCEMENT  OF  SCIENCE. 


YICTOE1A  R. 

VICTORIA,  by  the  Grace  of  God  of  the  United  Kingdom  of  Great  Britain  and  Ireland 
Queen,  Defender  of  the  Faith,  To  Our  Right  Trusty  and  Right  Entiivly  Beloved 
Cousin  "William  Duke  of  Devonshire,  Knight  of  Our  Most  Noble  Order  of  the*  Garter,— 
Our  Right  Trusty  and  Entirely  Beloved  Cousin  Henry  Charles  Keith  Marques 

Lansdowne,— Our  Trusty  and  Wellbeloved  Sir  John  Lubhock,  Baronet, Our  Trusty 

and  "Wellbeloved  Sir  James  Phillips  Kay-Shuttleworth,  Baronet,— Our  Trusty  and 
Wellbeloved  Bemhard  Samuelson,  Esquire,— Our  Trusty  and  Wellbeloved  Will i: mi 
Sharpey,  Esquire,  Doctor  of  Medicine,— Our  Trusty  and  Wellbeloved  Thomas  Henry 
Huxley,  Esquire,  Professor  of  Natural  History  in  the  Royal  School  of  Mines,— Our 
Trusty  and  Wellbeloved  William  Allen  Miller,  Esquire,  Doctor  of  Medicine,  Profes-or 
of  Chemistry  in  Kings  CoUege,  London,— and  Our  Trusty  and  Wellbeloved  George 
Gabriel  Stokes,  Esquire,  Master  of  Arts,  Lucasian  Professor  of  Mathematics  in  the 
University  of  Cambridge,  Greeting  : 

Whereas  We  have  deemed  it  expedient  for  divers  good  causes  and  considerations 
that  a  Commission  should  forthwith  issue  to  make  Inquiry  with  regard  to  Scientific 
Instruction  and  the  Advancement  of  Science  and  to  Inquire  what  aid  thereto  is  derived 
from  Grants  voted  by  Parliament  or  from  Endowments  belonging  to  the  several 
Universities  in  Great  Britain  and  Ireland  and  the  Colleges  thereof  and  whether  such 
aid  could  be  rendered  in  a  manner  more  effectual  for  the  purpose. 

Now  Know  Ye  that  We  reposing  great  Trust  and  Confidence  in  your  Ability 
and  Discretion  have  nominated  constituted  and  appointed  and  do  by  these  FIV^-HN 
nominate  constitute  and  appoint  you  the  said  William,  Duke  of  Devonshire — Henry 
Charles  Keith,  Marquess  of  Lansdowne — Sir  John  Lubbock — Sir  James  Phillips  Kay- 
Shuttleworth — -Bernhard  Samuelson — William  Sharpey — Thomas  Henry  Huxley — 
William  Allen  Miller — and  George  Gabriel  Stokes — to  be  Our  Commissioners  for  the 
purposes  of  the  said  Inquiry. 

And  for  the  better  enabling  you  to  carry  Our  Royal  Intentions  into  effect  We  do  by 
these  Presents  authorize  and  empower  you  or  any  three  or  more  of  you  to  call  before 
yoii  or  any  three  or  more  of  you  such  persons  as  you  may  judge  necessary  by  whom 
you  may  be  the  better  informed  of  the  matters  herein  submitted  for  your  consideration 
and  also  to  call  for  and  examine  all  such  Books  Documents  Papers  or  Records  as 
you  shall  judge  likely  to  afford  you  the  fullest  information  on  the  subject  of  tliis  Our 
Commission  and  to  Inquire  of  and  concerning  the  Premises  by  all  other  lawful  ways 
and  means  whatsoever. 

And  Our  further  Will  and  Pleasure  is  that  you  or  any  three  or  more  of  you  do 
Report  to  Us  under  your  Hands  and  Seals  (with  as  little  delay  as  maybe  consistent 
with  a  due  discharge  of  the  Duties  hereby  imposed  upon  you)  your  opinion  on  the, 
several  matters  herein  submitted  for  your  consideration,  with  power  to  certify  unto  Us 
from  time  to  time  your  several  proceedings  in  respect  of  any  of  the  matt  ITS  aforesaid, 
if  it  may  seem  expedient  for  you  so  to  do. 

And  We  do  further  Will  and  Command  and  by  these  Presents  ordain  that  this  Our 
Commission  shall  continue  in  full  force  and  virtue  and  that  you  Our  said  Commis- 
sioners or  any  three  or  more  of  you  shall  and  may  from  time  to  time  proceed  in  the 
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execution  thereof  and  of  every  matter  and  thing  therein  contained  although  the    ,. 
be  not  continued  from  time  to  time  hy  adjournment. 

And  for  your  assistance  in  the  execution  of  these  Presents  We  do  herehy  authorize 
and  empower  you  to  appoint  a  Secretary  to  this  Our  Commission  to  attend  you  whose 
services  and  assistance  we  require  you  to  use  from  time  to  time  as  occasion  may 
require. 

Given  at  Our  Court  at  Saint  James's,  the  Eighteenth  day  of  May  1870,  in  the 

Thirty-third  year  of  Our  Reign. 

By  Her  Majesty's  Command, 

H.  A.  BRUCE. 


EOYAL  COMMISSION  ON  SCIENTIFIC  INSTRUCTION  AND  THE 
ADVANCEMENT  OF  SCIENCE. 


VICTORIA  E. 

VICTORIA,  by  the  Grace  of  God  of  the  United  Kingdom  of  Great  Britain  and  Ireland 
Queen,  Defender  of  the  Faith,  To  Our  Trusty  and  Well-beloved  Henry  John  Stephen 
Smith,  Esquire,  Master  of  Arts,  Savilian  Professor  of  Geometry  in  Our  University  of 
Oxford,  Greeting: 

Whereas  We  did  by  Warrant,  under  Our  Eoyal  Sign  Manual,  bearing  date  the 
Eighteenth  Day  of  May,  One  Thousand  Eight  Hundred  and  Seventy,  appoint  Our 
Eight  Trusty  and  Eight  Entirely  Beloved  Cousin,  William,  Duke  of  Devonshire, 
Knight  of  Our  Most  Noble  Order  of  the  Garter,  Our  Eight  Trusty  and  Entirely 
Beloved  Cousin,  Henry  Charles  Keith,  Marquess  of  Lansdowne,  together  with  the 
several  Gentlemen  therein  named,  to  be  Our  Commissioners  to  make  Inquiry  with 
regard  to  Scientific  Instruction  and  the  Advancement  of  Science,  and  to  inquire 
what  aid  thereto  is  derived  from  Grants  voted  by  Parliament,  or  from  Endowments 
belonging  to  the  several  Universities  in  Great  Britain  and  Ireland,  and  the  Colleges 
thereof,  and  whether  such  aid  could  be  rendered  in  a  manner  more  effectual  for  the 
purpose :  And  whereas  since  the  issue  of  the  said  Warrant  William  Allen  Miller, 
Doctor  of  Medicine,  one  of  the  Commissioners  thereby  appointed,  hath  deceased : 

Now  Know  Te,  that  We,  reposing  great  Trust  and  Confidence  in  Your  Zeal, 
Discretion,  and  Integrity,  have  authorized  and  appointed,  and  do  by  these  Presents 
authorize  and  appoint  you  the  said  Henry  John  Stephen  Smith  to  be  a  Commissioner 
for  the  purpose  aforesaid,  in  addition  to,  and  together  with,  the  Commissioners  now 
acting  under  the  above-mentioned  Eoyal  Warrant. 

Given  at  Our  Court  at  Saint  James's  the  First  Day  of  December  1870,  in  the 

Thirty-Fourth  Year  of  Our  Eeign. 

By  Her  Majesty's  Command, 

H.  A.  BEUCE. 

Professor  Henry  John  Stephen  Smith,  M.A., 
To  be  a  Commissioner  for  inquiring  into 

Scientific  Instruction  and  the  Advancement  of  Science. 
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FIRST  REPORT. 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

MAY  IT  PLEASE  YOUR  MAJESTY, 

WE,  the  Commissioners  appointed  by  Your  Majesty  to  make  Inquiry  with  regard 
to  Scientific  Instruction  and  the  Advancement  of  Science,  humbly  beg  leave  to  present 
to  Your  Majesty  the  following  First  Report : 

1.  We  have  heard  the  evidence  of  witnesses  in  reference  to  the  following  subjects, 
forming  part  of  our  inquiry,  viz.  the  Royal  School  of  Mines,  the  Geological  Survey  of 
Great  Britain  and  Ireland,   the   Mining  Record  Office,  and  the   Museum  of  Practical 
Geology,  at  present  located  in  Jermyn  Street ;  and  also  concerning  the  Royal  College 
of  Chemistry,  at  present  lodged  in  a  building  in  Oxford  Street ;  which  institutions  are 
under  one  head,  entitled  Director-General  of  the  Geological   Survey  of  Great  Britain 
and  Ireland  and  Director  of  the  Royal  School  of  Mines. 

2.  There  is  no  necessary  connexion  between  the  direction  of  the  Geological  Survey 
of  Great  Britain  and  Ireland  and  the  government  of  the  Royal  School  of  Mines. 

3.  The   Royal  School  of  Mines   and  the  Royal  College  of  Chemistry,  which  prac- 
tically constitute  one  School  of  Pure  and  Applied   Science,  are  not  organized  in  such 
a   manner   as  to   enable   them  to  perform   efficiently   the   work   for   which    they   were 
originally,  or  are,  at  present,  intended.     We  base  this  conclusion  upon  three  grounds : 
(a. )  the  absence  of  a  chair  of  Mathematics,  (b.)  the  absence  of  Physical  or  Biological 
Laboratories  in  which  students  can  receive  practical  instruction,  (c.)  the  insufficiency 
of  accommodation  in  the  Royal  College  of  Chemistry. 

4.  The  Officers  of  the  Geological  Survey  are  greatly  hindered  in  their  work  by  want 
of  accommodation;  for  although  their  number  has  been  quintupled  during  the  last  20 
years,  the  space  originally  allotted  to  them  has  not  been  increased. 

5.  The  space  allotted  to  the  Mining  Record  Office  is  already  insufficient  for  the 
proper  reception  and   arrangement  of  the  valuable  series  of  documents   accumulated 
there;  and  for  the  accommodation  of  the  public  who  desire  to  consult  them. 

6.  The   collections  in  the    Museum  of  Practical  Geology  require  greater  space  for 
their  proper  display  than  is  at  present  afforded. 

7.  In  order  to  provide  a  remedy  for  the  inconveniences   which  have  been  enume- 
rated, we  recommend :    (a.)    That  the  Building  in  Jermyn  .Street  be  given  up  to  the 
Survey  and  to  the  Museum,  with  the  reservation  that  the  Lectures  to  Working  Men 
be  delivered  as  heretofore  in  the  Theatre  :  (b.)  That  the  building  in  Oxford  Street  be 
vacated  by  the  Royal  College  of  Chemistry  ;  and  (c.)  That  the  Mining  Record  Office 
be  lodged  with  the  Statistical  Department  of  the  Board  of   Trade ;  or,  failing  accom- 
modation there,  in  the  building  now  occupied  by  the  Royal  College  of  Chemistry. 

8.  Without  expressing   any   opinion,   at   present,  as  to  the  r-licy  of  Government 
Schools  of  Science,   your   Commissioners,   having  to  deal   with   the   Royal   School  of 
Mines  and  the   Royal  College  of  Chemistry  as  Institutions  which  have  existed  for  20 
years,  and  which,  during  that  period,  have  turned  out  a  large  number  of  well-instructed 
Students,  consider  that  such  steps  should  be  taken  as  may  be  necessary  to  render  their 
Teaching  thoroughly  efficient. 

9.  With  this   object  we  recommend  that  the  two  Institutions  be  consolidated ;  that 
Mathematics  be  added   to  the  Courses  of  Instruction  now  given ;  and  that  sufficient 
Laboratories  and    Assistance   for   giving  Practical  Instruction  in    Physics,  Chemistry, 
and  Biology,  be  provided. 

10.  The  Institution  thus  formed  (herein-after  called  the  "Science  School")  may  be 
conveniently  and  efficiently  governed    by  a  Council  of  Professors,  one   of  that   body 
acting  as  Dean. 
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yiii  FIRST    REPORT. 

1 1 .  We  have  further  heard  evidence  concerning  the  Buildings  at  South  Kensington, 
now  nearly  completed,  and  intended  for  the  reception  of  a  projected  School  of  Naval 
Architecture  and  Science ;   and  we  recommend  that   the   Science   School    should   be 
accommodated  in  these  buildings.     We  have  given  careful  attention  to  the  conside- 
rations in  favour  of  the  retention  in  Jermyn  Street  of  the  Technical  Instruction  in  certain 
Branches,  but  we  are  of  opinion  that  these  considerations  are  outweighed  by  the  great 
advantages  to  be  derived  from  concentration. 

12.  We  have  further  heard  evidence  concerning  the  Royal  School  of  Naval  Archi- 
tecture  and    Marine    Engineering,   now   conducted   at    South   Kensington ;     and   we 
recommend  that  the  theoretical  instruction  of  that  school  should  in  future  be  given  in 
the    Science    School,   the   general   instruction   in   Mathematics,  Physical    Science,  and 
Mechanical  Drawing,  thus  becoming  common  to  both  schools.     We  also  recommend 
that  no  additional    buildings,  and   no    reconstruction  of  the  temporary   buildings  at 
present  occupied  by  the  Royal  School  of  Naval  Architecture  and  Marine  Engineering, 
should  be  undertaken,  until  a  Further  Report  has  been  received  from  this  Commission. 

13.  We  have  further  heard  evidence  concerning  the  system  of  teaching  Elementary 
Science  under  the  Science  and  Art  Department ;   and  we  are  of  opinion  that  the  Quality 
of  the  Instruction  given  under  this  Department  would  be  greatly  improved  if  the  teachers 
received  Practical   Instruction  in  Elementary  Science.      Such   instruction   has,  indeed, 
already  been  given  with  marked  advantage,  although  only  to  a  limited  extent.     The 
Science  School  will  be  available  for  the  instruction  of  many  Science  Teachers  throughout 
the  country ;  but  we  reserve  for  a  Further  Report  any  expression  of  opinion  as  to  the 
precise  character  of  such  Instruction,  and  as  to  the  conditions  under  which  it  shall  be 
accessible. 

14.  The  organization  of,  and  accommodation  required  by  the  Science    School  (in- 
cluding its  Technical  Branches),  and  the  Royal  School  of  Naval  Architecture,  will  be 
dealt  with  in  detail  in  a  Further  Report. 

All  which  we  humbly  submit  for  Your  Majesty's  gracious  consideration. 

(Signed)        DEVONSHIRE. 
LANSDOWNE. 
JOHN  LUBBOCK. 
J.  P.  KAY-SHUTTLEWOKTH. 
B.  SAMUEL  SON. 
W.  SHAKPEY. 
THOMAS  H.  HUXLEY. 
G.  G.  STOKES. 
HENEY  J.  S.  SMITH. 
J.  NORMAN  LOCKYER, 

Secretary. 
9th  March  1871. 


SUPPLEMENTARY    REPORT 

TO 

FIRST     REPORT. 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

MAY  IT  PLEASE  YOUR  MAJESTY  : 

WE,  the  Commissioners  appointed  by  Your  Majesty  to  make  inquiry  with  regard 
to  Scientific  Instruction  and  the  Advancement  of  Science,  humbly  beg  leave  to  present 
to  Your  Majesty  the  following  Report  on  the  Organization  of  the  Science  School  referred 
to  in  our  First  Report,  and  on  the  accommodation  of  that  School  in  the  new  buildings 
at  South  Kensington. 

I.  ORGANIZATION. 

1.  Your  Commissioners  recommend  that  the  Science  School  be  represented  before  the 
Board  of  the  Science  and  Art  Department  by  its  Dean,  as  the  Royal  School  of  Mines 
has  been  hitherto  represented  by  its  Director. 

2.  We  recommend  that  the  Council  of  Professors  shall  have  power,  subject  to  the 
approval  of  the  Board,  to  provide  for  the  due  maintenance  of  discipline  in  the  general 
school  and  technical  schools  ;  the  discipline  of  the  students  of  the  Royal  School  of  Naval 
Architecture  and  Marine  Engineering  remaining  under  the  Principal  of  that  School. 

3.  We  consider  that  such  modifications  as  to  the  conditions  of  admission  to  the  courses, 
as  well  as  such  re- arrangement  of  the  courses  as  may  be  rendered  expedient  by  the 
consolidation  of  the  Schools  recommended  in  the  First  Report  of  the  Commission,  should 
be  considered  and  reported  on  to  the  Committee  of  Council  on  Education  by  the  Council 
of  Professors,  due  regard  being  had  to  the  maintenance  of  its  character  as  a  School  for 
Special   Scientific  Instruction.     Such  re-arrangement  should  admit  of  provision  being 
made  for  the  continuance  and  extension  of  the  instruction  given  to  Elementary  Science 
Teachers  during  the  summer  months. 

4.  With  reference  to  the  assistance  required  by  the  Professors,  we  recommend  that 
this  subject  should  also  be  considered  by  the  Council  of  Professors,  and  reported  on 
by  them  to  the  Committee  of  Council  on  Education,  due  regard  being  had  to  the 
necessity   of  practical  instruction,   and  to   the  suggestion  in   the   previous   paragraph 
concerning  the  instruction  to  be  given  to  Science  Teachers. 

II.  ACCOMMODATION. 

5.  Your  Commissioners  find  that  the  new  buildings  at  South  Kensington  will  afford 
sufficient  space  as  regards  lecture  theatres,  class  rooms,  and  laboratories,  for  the  theoretical 
and  practical  instruction   of  a   large   accession   of  students.     A   Committee   of  Your 
Commissioners  have  inspected  the  new  buildings  with  special  reference  to  the  accom- 
modation that  will  be  afforded,  and  the   Secretary,  at  their  request,  has  applied  to  the 
several  Professors  for  information  as  to  the  space  that  they  require. 
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X  SUPPLEMENTARY   REPORT   TO    FIRST    REPORT. 

The  Committee  having  reported  the  results  of  their  inspection  and  inquiry,  Your 
Commissioners  suggest  the  following  general  appropriation,  considering  that  the  detailed 
allotment  of  rooms  had  better  be  left  to  the  Professors  themselves  : 

Basement          -     Physics,  Metallurgy,  Chemistry. 

Ground  Floor  -     School    of  Naval   Architecture,  General  Lecture  Room, 
Mathematics,  Applied  Mechanics,  &c. 

First  Floor       -     Physics  and  Chemistry. 
Second  Floor   -     Chemistry. 

Third  Floor     -     Biology,  Mineralogy,  Mining,  Geology,  Physics,  Chemistry 
(open  air  work). 

All  which  we  humbly  submit  for  Your  Majesty's  gracious  consideration. 

(Signed)        DEVONSHIRE. 
LANSDOWNE. 
JOHN  LUBBOCK. 
J.  P.  KAY-SHUTTLEWORTH. 
B.  SAMUELSON. 
W.  SHARPEY. 
G.  G.  STOKES. 
HENRY  J.  S.  SMITH. 
*T.  H.  HUXLEY. 


."The  Chairman  has  been  authorized  by  Prafej^JIuxley  to  affix  h^^^g  to  this  Supplementary 

"ludiii^  .0^0^,  an*'1  ~'  ~i  •'V.  ~>^' 

Report.  .vitu.N  LoCKYFttJ  a  IV 

J.  NORM.-O,  WP  i       -tj 

Secretary. 
28th  February  18/2. 


SECOND  REPORT. 


TO  THE  QUEEN'S  MOST  EXCELLENT  MAJESTY. 

MAY  IT  PLEASE  YOUR  MAJESTY, 

WE,  the  Commissioners  appointed  by  Your  Majesty  to  make  inquiry  with  regard  to 
Scientific  Instruction  and  the  Advancement  of  Science,  humbly  beg  leave  to  present  to 
Your  Majesty  the  following  Report  on  Scientific  Instruction  in  Training  Colleges  and 
Elementary  Day  Schools  under  the  Education  Department,  and  in  Science  Classes  under 
the  Science  and  Art  Department. 

I.— SCIENTIFIC  INSTRUCTION  IN  TRAINING  COLLEGES  AND 
ELEMENTARY  DAY  SCHOOLS. 

STATE  OF  INSTRUCTION  PRIOR  TO  THE  INTRODUCTION  OF  THE  REVISED  CODE. 

1.  In  dealing  with  the  Scientific  Instruction  in  Training  Colleges  and  Elementary  Day 
Schools,  Your  Commissioners  have,  in  the  first  place,  enquired  what  provision  was  made 
for  such  instruction  before  the  introduction  of  the  Revised  Code  in  1861. 

2.  "With  respect  to  the  Training  Colleges,  we  find  that  instruction  in  the  elements 
of  science  was  given  to  students  in  their  second  year.     The  Committee  of  Council  on 
Education  made  grants  in  aid  of  the  stipends  of  masters  specially  qualified  to  teach  the 
elements  of  science.      In  some  training  colleges  a  sound,  though  limited,  instruction  in 
the  elements  of  some  branches  of  physical  science  was  thus  added  to  the  usual  instruc- 
tion in  elementary  mathematics.     In  the  model  schools   attached  to  the  training  colleges 
the  students  were  practised  in  teaching  the  rudiments  of  science,  chiefly,  though  not 
exclusively,  in  illustration  of  appropriate  lessons  in  reading  and  geography,  with  obvious 
advantage  in  the  increase  of  the  intelligence  of  the  scholars  and  of  their  interest  in  their 
schoolwork.      Such  instruction  enabled  skilful  teachers  to  make  the  lessons  the  occasion 
of  conveying   important    explanations   of  natural   phenomena,   and  some  rudimentary 
acquaintance  with  the  most  easily  understood  laws  of  nature ;  although  neither  in  the 
training  colleges,  nor   in   the   model   schools  attached  to  them,  were  the   methods  of 
communicating  the  rudiments  of  scientific  knowledge  by  means  of  systematised  object 
lessons  always  sufficiently  cultivated.     The  scientific  instruction  received  by  the  teachers 
in  the  training  colleges  was,  however,  of  great  value  irrespectively  of  such  use  in  the 
rudimentary  lessons;    for  all  such  knowledge  tends  to  enlarge  the  intelligence  of  the 
teacher,  and  enables  him  to  give  better  and  more  interesting  instruction. 

3.  With  respect  to  the  Elementary  Schools,  we  find,  as  a  consequence  also  of  the  instruc- 
tion thus  afforded  to  the  teachers,  that  it  was  the  practice  formerly,  more  generally  than 
at  present,  in  the  best  of  such  schools  to  give,  either  in  separate  oral  lessons  or  as  parts 
of  the  illustrations  of  the  reading  lessons,  general  outlines  of  physical  geography,  some 
of  the  more  prominent  facts  in  astronomy,  and  instruction  in  those  parts  of  domestic  and 
social  economy  which  affect  the  health  of  families  and  communities.    In  some  remark- 
able  schools   more   extensive  instruction   of  this   character   was   given,  just   as   more 
advanced  literary  culture  was  given  in  others.     Under  Professor  Hcnslow,  for  instance, 
botany  was  found  an  excellent  method  of  training  the  powers  of  observation  and  the 
intelligence.     In  like  manner,  in  a  school  comprising,  besides  the  children  of  labourers, 
the  children  of  small  farmers  and  tradesmen,  Dean  Dawes*  gave  instruction  in  applied 
mathematics    and    mechanics,   as   well  as  in   some  of  the    elements  of   experimental 
physics. 

4.  It  is,  no  doubt,  true  that  the  success  obtained  in  these  schools  was  due  to  the 
guidance  and  the  direct  personal  teaching  of  men  of  superior  education,  having  an  earnest 
and  even  singular  interest  in  the  attainment  of  this  result,  and  a  capacity  much  beyond 
the  average  of  that  of  elementary  school  teachers.     We  concur,  however,  in  Canon 


*  See  Canon  Moseley's  Report  on  King's  Somborne  School  in  the  "  Minutes  of  the 
;  Education,"  for  1847-48,  Vol.  I.,  p.  7. 
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Moseley *s  opinion  that,  even  without  such  exceptional  advantages,  the  system  pursued 
in  these  schools  may  be  conducted  by  well-trained  teachers  of  average  capacity  with  good 
effect.  Indeed,  we  have  the  evidence  of  highly  competent  authorities  to  show  that  the 
scientific  instruction  which  was  given  by  ordinary  elementary  school  teachers,  before 
tlu'  introduction  of  the  Revised  Code  in  1861,  was  in  many  cases  sound  and  valuable  in 
itself  and  beneficial  to  the  pupils. 

5.  In  order  to  show  more  distinctly  the  state  of  Scientific  Instruction  in  Training 
Colleges  and  Elementary  Schools  before   1861,  we  proceed  to  give  some  extracts  from 
the  evidence  of  the  Rev.  Dr.  Rigg,   Principal  of  the  Wesleyan  Training  College,  West- 
minster, and  of  the  Rev.  Canon  Cromwell,  Principal  of  St.  Mark's  College,  Chelsea. 

6.  In  the  earliest  schemes  of  the  Training  Colleges,  arrangements  were  made  that 
the    students  should  have   such  a   basis   of  scientific   instruction   as,   in  the  words  of 
Dr.  Rigg,  would  enable  them  to  give  the  children  in    "  elementary  schools  information 
"  on  various  points  of  science  which  at  that  time  were  not  generally  taught  in  the 
"  school  reading  books,  and,  therefore,  could  only  be  done  by  oral  lessons.    The  subjects 
"  were  such  as  these  :  the  structure  and  habits  of  remarkable  animals  and  plants,  short 
"  explanations  of  various  scientific  principles  involved  in  manufacturing  processes,  as, 
"  for  instance,  the  construction  of  some  common  machines,  involving,  of  course,  the 
"  principles  of  mechanics ;  together  with  points  in  physiology,  as  bearing  on  the  pre- 
"  servation  of  health  ;  instruction   with  regard  to  our  own  body  and  its  organs  ;  the 
"  atmosphere,  and  other  such  topics."     In  order  to  prepare  the  teachers  for  giving  such 
instruction,  the  promoters  of  the  Wesleyan   Training  College  at  Westminster,  at  its 
foundation,  spent  200/.  "  in  purchasing  scientific  apparatus."     "  Pure  and  mixed  mathe- 
"  matics  "  were,  "  up  to  1862,  taught  to  an  extent  about  equal  to  that  required  for  a  B.A. 
"  degree  of  the  London  University.    One  half  of  the  second  year's  male  students  received 
"  some  sort  of  systematic  instruction  in  the  elements  of  physics,  and  the  other  half  in 
"  mathematics." 

7.  The  Rev.   Canon  Cromwell  states,  that,   "between    1851   and  1861,  there  was 
"  a  very  great  change  both  in  the  amount  of  assistance  that  the  Government  gave,  and 
"  also  in  the  character  of  the  candidates  who  came  for  admission.     The  Minutes  of 
"  1846  began  to  tell  on  the  Colleges.     Those  minutes  provided  for  a  system  of  appren- 
"  ticeships  to  schoolmasters  all  over  the  country.     The  cleverest  boys  in  the  schools 
"  were  selected  to  become  pupil  teachers.     They  received  special  instruction  at  the 
"  hands  of  masters,  and  for  that  instruction  the  masters  were  paid  a  certain  sum  by  the 
"  Government.     The  result  was,  that  the  schoolmasters  were  stimulated  to  give  as  much 
"  instruction  as  they  possibly  could  to  their  pupils,  and  the  pupils  came  up  to  the 
"  College,  in  1851   and  subsequent  years,  with  a  very  fair  amount  of  mathematical 
"  knowledge.     They  came  with  a  thorough  knowledge  of  arithmetic,  in  all  its  branches, 
"  applied  as  well  as  theoretical,  with  a  knowledge   of  algebra  as  far  as  simple  equations, 
"  and  sometimes  as  far  as  quadratic  equations,  with  a  knowledge  of  the  first  two  books 
"  of  Euclid,  as  a  necessary  condition  of  admission,  and  very  often  they  brought  up  four 
"  boo*3  of  Euclid,  and  not  unfrequently  they  came  up  with  some  knowledge  of  Latin. 
"  There  was  here  a  good  foundation  upon  which  subsequent  knowledge  could  be  built. 
"  Such  were  the  qualifications  for  admission  nto  the  college  between  the  years  1851  and 
"  1861  ;  and  during  that  time  instruction  was  given  in  applied  mechanics,  in  chemistry, 
"  in  hydrostatics,  and  in  optics.     A  laboratory  was  established,  and  a  regularly  paid  and 
"  competent  teacher  was  employed.     Models  of  all  the  ordinary  machines  were  bought, 

'  and  the  students  were  instructed  in  applied  mechanics.     Drawing  was   so  taught  as  to 
'  be  applied  to  the  arts.  The  drawing  master  was  an  engineer  of  considerable  experience, 
'  and  a  perfect  enthusiast  in  the  way  of  practical  education."     "  I  should  say  that  in 
'  the  year  1854,   at  the   representation,  I  think,  of  Canon    Moseley,  who   was   once 
1  Professor  of  Mathematics  at  King's  College,  special  encouragement  was  given  to  the 
1  teaching  of  applied  science  in  Normal  Colleges,  by  the  establishment  of  lectureships 
for  competent  instructors,  and  those  lectureships  could  not   be  obtained  unless  the 
lecturers  passed  a  special  examination  before,  I  think,  the  Civil  Service  Commissioners. 
'  Every  lecturer  who  did  so  pass  (for  instance,  in  chemistry,  or  in  applied  mechanics,  or 
'  in  any  other  subject  of  science)  received  IQOl.  a  year  from  Government,  in  addition  to 
"  the  salary  which  he  received  from  the  Council  or  Committee  of  his   College.     That 
grant  gave  a   very  great  stimulus  to  scientific  instruction  in   the  various  Colleges. 
That  100/.  a  year  was  not  paid,  however,  unless  the  lecturer  continued  to  give  satisfac- 
tion at  the  annual  inspection  of  the  College  by  one  of  Her  Majesty's  Inspectors.     One 
of  the   Inspectors   during  a  part  of  that  period  was  Professor  Moseley,  and  during 
the  other  part  of  that  period  Bishop  Temple  was  Inspector." 
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These  lecturers  "  taught a  solely  in  the  College,  and  it  was  a  condition  they  should  »Qu.  79M. 
"  have  a  fair  salary   from   the  College   as   well  as  the  100/.  augmentation  from  the 
"  Government."     "A  College  of  30 ''could  not  have  more  than  one  lecturer,  and  a  bQu.  7906. 
"  College  of  100  not  more  than  three  lecturers." 

INFLUENCE  OF  THE  REVISED  CODE  UPON  SCIENTIFIC  INSTRUCTION. 

8.  We  now  proceed  to  consider  the  influence  of  the  Revised  Code  of    1861,  which 
introduced   the  system  of   individual  examination,  proposed  in  the  Minute   of   1853. 
While  we  approve  the  principle  that  the  grants  to  schools  should  be  determined  to  a 
considerable  extent  by  the  results  of  individual  examination,  we  are  of  opinion  that  the 
limitation  of  such  examination  to  the  subjects  of  Reading,  Writing,  and  Arithmetic 
unfortunately  narrowed  the  instruction  given  in  Elementary  Schools  ;  and  that  this  change, 
together  with  the  lower  standard  adopted  in  the  training  and  examination  of  Pupil 
Teachers,  and  the  curtailment  of  the  Syllabus  of  the  Training  Colleges,  exercised  a 
prejudicial  effect  on  the  education  of  the  country. 

9.  Dr.  Rigg  observes  that  "if  the  Revised  Code  is  considered  to  be  identified  merely  Qu.  8083. 
"  with  the  principle  of  individual  examination  in  schools,  I  do  not  doubt  that,  from  the 

"  principle  of  individual  examination  in  schools,  very  good  results  have  followed ;  but 
"  that  principle  was  recommended  before  the  Revised  Code  was  in  existence."  It  had 
been  previously  recommended  "  that  a  certain  proportion  of  the  grant  should  be  made 
"  dependent  on  individual  examination,"  and  a  Minute  had  been  drawn  for  that  purpose 
in  1853,  but  not  carried  out;  "therefore,  I  do  not  consider  that  the  principle  of  payment 
"  after  ascertainment  of  results  was  really  the  principle  of  the  Revised  Code.  I  think 
"  that  the  principle  of  the  Revised  Code  was  to  restrict  education  as  far  as  possible 
"  within  the  limits  of  those  particular  subjects  on  which  payment  was  made.  That  was 
"  the  governing  principle  of  the  Revised  Code,  especially  as  originally  propounded  in 
"  Parliament,  and  to  discourage  everything  in  the  nature  of  higher  education,  and 
"  broader  education,  and  deeper  education  ;  that  it  looked,  in  fact,  to  mechanical  instruc- 
"  tion  in  what  are  considered  the  three  principal  rudimentary  branches.  I  have  no  doubt 
"  at  all  that  many  children  were  more  or  less  neglected,  and  that  in  order  to  cure  that, 
"  individual  examination  was  necessary ;  but  I  believe  that  individual  examination  might 
"  have  been  had  without  the  general  spirit  and  scope  of  the  Revised  Code." 

Dr.  Rigg  also  expresses  his  opinion  that  the  tendency  of  the  Revised   Code   was 
"  to  compress  the  school  age  within  very  narrow  limits,  to  discourage  children  attending  Qu.  8084. 
"  school  after  10  or  11  years  of  age,  and  to  restrict  the  education  of  the  children  within 
"  hard  and  narrow  lines." 

10.  The  same  witness  also  states,  that  though,   between  1862   and  1867,  scientific  Qu.  8034. 
instruction  was  never  given  up  in  the  Training  Colleges,  "  there  is  no  doubt  that  from 

"  1862  everything  suffered  ;  our  infant  school  processes  suffered,  and  everything  suffered 
"  more  or  less,  perhaps  owing  as  much  to  panic  as  to  anything  else ;  but  many  things 
"  were  sacrificed  in,  I  do  not  say  the  majority,  but  in  a  considerable  proportion,  of  our 
"  schools,  to  what  were  considered  to  be  paying  results." 

1 1.  Canon  Cromwell  confirms  this  evidence  by  stating,  "  that  before  1861  the  inspectors  Q«.  7930. 
"  were  called  upon  to  inspect  in  all  the  subjects  which  were  taught  in  a  school ;  but 

"  after  1861,  as  a  rule,  they  did  not  examine  except  in  those  subjects  which  were  pre- 
"  scribed  by  the  Code  of  1861  and  1862— reading,  writing,  and  arithmetic,  and  some 
"  religious  knowledge.  That  change  caused  the  schoolmasters  to  cease  from  giving 
"  instruction  in  extra  subjects." 

12.  In  reference  to  Pupil  Teachers  and  Training  Colleges,  Canon  Cromwell  states :—  Qu.  7! 
«'  In  the  year  1861  a  great  change  took  place.     The  amount  of  instruction  encouraged 

"  and  paid  for  in  the  Training  Colleges  was  very  much  reduced,  and  those  lectureships 
"  to  which  I  have  referred  were  all  of  them  abolished.      The  Government  has,  for 
"  many  years  past,  been  in  the  habit  of  drawing  up  a  Syllabus  of  the  course  of  instruc- 
"  tion  to  be  followed  in   the  various    Training  Colleges.       That   syllabus  was  very 
"  much   curtailed    in     1862.      The    special    subjects,     such    as   applied    niechani* 
"  physical  science,  and  the  higher  mathematics,  were  all  struck  out,  and  the  syll 
"  was  reduced  almost  to  the  level  that  might  be  attained  by  a  really  clever 
"  the  first  class  of  a  good  national  school.     The  students  were   expected 
"  certain  amount  of  religious  knowledge,  geography,  history,  arithmetic,  and  • 
"  of  Euclid.     At  the  same  time,  the  amount  of  instruction  given  to  pupil  tea 
"  over  the  country   was   also  diminished,   because   no   longer  were  the   master! 
"  mistresses  paid  for  giving  instruction  to  pupil  teachers,  and  the  result  was,  t  at,  11 
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"  many  cases,  scarcely  any  instruction  has  since  been  given.  In  most  of  the  Normal 
"  Colleges,  certainly  at  St.  Mark's,  and  at  Durham,  where  I  was  at  the  time,  we 
"  struggled  against  that  reduction  in  the  subjects  of  the  syllabus.  We  tried  to  retain 
"  the  higher  standard  as  long  as  it  was  possible  with  the  students ;  we  taught  more 
"  things0in  the  Colleges  than  the  Government  required ;  but  year  by  year  we  found 
"  that  the  pupils  who  came  in  were  worse  and  worse  prepared,  so  that,  at  last,  it  was 
"  almost  impossible  to  give  anything  more  than  the  Government  syllabus  demanded." 

Qu.  7908.  "  The  syllabus  is  almost  the  same  that  it  has  been  since  1861.     Under  it,  the  pupil 

"  teachers,  instead  of  being  required  to  bring  two  books  of  Euclid  into  the  College,  are 
11  only  expected  to  bring  up  one  book,  and,  instead  of  being  expected  to  go  through 
"  simple  equations,  they  are  now  not  expected  to  have  any  knowledge  of  algebra  ;  so 
"  that  the  whole  standard,  everywhere,  from  the  National  School  up  to  the  Training 
"  College,  has  been  reduced  in  amount,  making  it  extremely  difficult  for  us  to  continue 
"  the  higher  style  of  education  in  the  Training  Colleges.  The  time  given  to  the 
"  instruction  of  pupil  teachers  in  each  week  was  also  reduced.  Prior  to  1861,  the  pupil 
"  teachers  were  to  receive  one  and  a  half  hours'  instruction  on  five  days  in  the  week,  or 
"  seven  and  a  half  hours'  instruction  in  each  week  ;  but,  subsequently  to  1861,  a  pupil 
"  teacher  was  only  required  to  have  one  hour  a  day,  or  five  hours  a  week.  But  time 
"  was  not  the  only  thing  that  was  reduced  ;  the  teachers  had  not  the  same  interest  or 
"  zeal  in  the  matter,  because  they  were  no  longer  paid  as  before." 

Qu  7909  "  The  pupil  teachers  might  be  instructed  in  the  evening  school  along  with  the  ordinary 

"  scholars,  and  that  almost  reduced  the  instruction  to  the  level  of  an  ordinary  evening 
"  school." 

13.  The  general  apprehension  inspired  by  all  these  changes,  rendered  the  profession  of 
schoolmaster  less  popular.     The  education  of  the  pupil  teachers  was  generally  impaired, 
fewer  candidates  were  apprenticed,  and  the  number  of  those  who  resorted  to  the  Training 

Qu.  7978.  Colleges  fell  off.  So  that,  Canon  Cromwell  says,  "  in  the  spring  of  1869,  instead 
"  of  having  50  or  60  candidates  for  admission,  we  had,  I  think,  only  34  ;  and  the 
"  College,  instead  of  having  104  inmates,  had  less  than  80  inmates.  The  Highbury 

Qu.  7979.  "  Training  College  and  the  Chichester  Training  College  were  entirely  closed ;  and  the 
"  Colleges  at  Chester,  York,  Durham,  Culham,  Peterborough,  and  Exeter  were  scarcely 
"  half  full.  It  was  the  case  almost  all  over  the  country.  The  number  of  pupil  teachers 
"  fell  [at  one  period]  from  13,000  to  6,000." 

14.  It  is  right,  however,  to  point  out  that  the  consequences  to  which  we  have  referred 
have  been  in  part  obviated  by  the  operation  of  the  system  introduced  by  the  Science 
and  Art  Department.     So  strong  was  the  conviction  of  the  Principals  of  certain  of  the 
Training  Colleges,  that  elementary  scientific  knowledge   was  of    great  value  to  their 
students,  that,  in  the  absence  of  any  assistance  from  the  Education  Department,  they 
prepared  their  students  for  the  May  Examinations  of  the  Science  and  Art   Department, 
and  permitted  them  to  attend  those  examinations,  thus  qualifying  themselves  to  earn 
grants  under  that  Department. 

Qu  8083  15-  Thus,  Dr.  Rigg,  speaking  of  the  Wesleyan  Training  College  at  Westminster,  says, 

that  "in  1868,  1869>  and  1870,  the  encouragement  given  by  the  Science  and  Art  Depart- 
"  ment  had  begun  to  tell  so  powerfully,  that  instruction  was  fully  restored  in  those 
"  scientific  subjects,  and  some  classes  of  students  in  the  Westminster  Training  College 
"  were  presented  for  the  May  Examinations  of  the  Science  and  Art  Department,  and 
"  there  will  be  a  large  number  of  them  this  year.  The  subjects  selected  for  such  exami- 
"  nations  were  physical  geography,  inorganic  chemistry,  elementary  mathematics,  and, 
"  in  part,  theoretical  mechanics,  and,  this  year,  animal  physiology.  Those  were  prepared 
"  as  being  in  some  relation  to  the  ordinary  course  of  training  presented  by  the  Com- 
"  mittee  of  Council  on  Education.  The  female  students  attempted  nothing  more  than 
"  physical  geography.  Of  course,  that  includes  some  instruction  about  the  habits  of 
"  plants,  and  about  geology,  and  so  forth.  Some  of  the  male  students  took  four  subjects, 
"  but  the  majority  of  them  took  only  three." 

16.  Among  the  impediments  to  higher  instruction  in  Training  Colleges,  besides  the 

restricted  range  of  the  syllabus  of  studies,  the  absence  of  sufficient  indication  of  the 

objects  and  limits  of  the  examination  papers  is  also  the  subject  of  important  evidence 

Qu.  8035.      fr°m  Dr.  Rig£>  a"d  Canon  Cromwell.     Dr.  Rigg  represents  that  the  Principals  or  Com- 

Qu.795l.       mittees  of  Training  Colleges  have  slender  opportunities  of  making  any  "deliberate  repre- 

Qu.  8039,       "  sentations  upon  the  subject  to  the  Committee  of  Council."     We  are  of  opinion  that 

8040.  '       occasional  conferences  on  the  syllabus  might  be  useful,  in  giving  the  Department  the 

aid  of  the  practical  experience  of  Principals,  of  Inspectors,  and  of  Men  of  Science. 
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THE  NEW  CODE  OP  1871. 

17.  The  New  Code  of  1871  does  not  affect  the  Training  Colleges  except  so  far  as 
relates  to  religious  inspection,  and,  from  the  evidence  we  have  taken,  we  fear  it  will  prac- 
tically have  little  effect  in  widening  the  range  of  the  education  in  elementary  schools ; 
that,    as  heretofore,    the   grants   will,    in  future,  be    almost  wholly    given  for  reading, 
writing,  and  arithmetic ;  and  that  little  encouragement  will  be  afforded  to  the  study  of 
other  subjects,  even  of  history  and  geography. 

18.  It  is  true  that  grants  of  3*.  each  are  offered  for  proficiency  in  any  two  "extra 
subjects,"  under  which  term  the  Committee  of  the  Privy  Council  on  Education  include 
everything  except  reading,  writing,  and  arithmetic ;  but  no  children  can  earn  these  grants 
unless  they  are  presented  for  examination  in  Standards  IV.-VL,  and  pass  a  satisfactory 
examination  in  two  out  of  the  three  compulsory  subjects.     Now,  no  child  can  be  pre- 
sented in  the  first  standard  until  it  is  seven  years  old,  so  that  the  fourth  will  not  be  passed 
before  the  llth  year.     For  children  of  this  age,  the  standards  for  the  extra  subjects,  as 
laid  down  in  the  schedule  of  the  New  Code  (p.  19.),  seem  to  us  very  low.     For  instance, 
in  geography  the   requirements  are  "  a  knowledge   of  the  chief  divisions  of  the  world 
"  and  of  the  meaning  of  a  map ;"  while,  in  history,  the  master  is  instructed  to  "  select 
"  some  chief  event  of  importance  in  the  history  of  England  since  the  Conquest,  and 
"  let  the  children  know  something  about  it  in  detail."     The  requirements  in  the  other 
extra  subjects  are  not  more  difficult,  and  we  are  of  opinion  that  such  examinations  might 
easily  be  passed  by  children  at  an  earlier  age  than  11,  and  that  the  grants  for  extra 
subjects  might,  therefore,  be  advantageously  thrown  open  at  an  earlier  period — at  any 
rate,  to  children  who  are  going  in  for  the  third  standard.     Such  a  modification  in  the 
Code  could  not  interfere  with  the  instruction  in  reading,  writing,  and  arithmetic,  because 
the  grant  for  extra  subjects  is  contingent  on  success  in  two  out  of  the  three  elementary 
subjects.     As    regards   the   younger   children,  also,  we   consider   that   Her    Majesty's 
Inspectors  should  be  directed  to  satisfy  themselves  that  such  elementary  lessons  are  given 
as  would  prepare  the  minds  of  the  children  for  the  more  advanced  instruction  which  will 
follow. 

19-  We  now  come  to  the  case  of  the  elder  children.  Those  who  are  presented  in 
Standards  IV.— VI.  may  offer  themselves  for  examination,  and,  if  successful,  will  earn 
the  grants  of  3*.  each  offered  for  proficiency  in  any  two  extra  subjects.  But,  on  the 
other  hand,  it  appears  to  us  that  the  encouragement  thus  apparently  held  out  is  rendered, 
to  a  great  extent,  illusory  by  the  other  conditions  of  the  Code.  To  make  this  clear,  it  is 
necessary  to  state  the  manner  in  which,  under  the  Code,  grants  are  earned.  The  sum  of 
6s.  is  granted  for  each  scholar  on  account  of  attendance,  and  4*.  each  for  the  three 
subjects,  making  12s.  for  reading,  writing,  and  arithmetic.  Thus,  each  scholar  can  earn 
18*.,  apart  from  extra  subjects,  and  as  14*.  a  head  (or  15*.  where  music  is  taught)  is 
the  maximum  payable,  it  is  evident  that  schools  can  earn  the  whole  amount  without 
teaching  any  of  the  so-called  extra  subjects. 

20.  Indeed,  it  is  obvious  that  if  75  per  cent,  of  the  children  pass  in  reading,  writing,  and 
arithmetic,  the  school  will  earn  the  maximum  grant,   and,  in  fairly  good  schools,  this 
amount  of  success  has  been,  and  we  doubt  not  will  be,  attained  without  difficulty.     Nor 
do  we  think  it  would  be  desirable  that  the  standards  should  be  raised  in  such  a  manner 
as  to  reduce  the  passes  below  this  proportion ;  such  a  course  would,  we  think,  tend  to  dis- 
courage both  the  masters  and  pupils.     The  last  Report  of  the  Education  Department 
shows*  that  the  existing  schools  did,  in  fact,  earn  last  year  almost  the  full  grant,  without 
any  assistance  from  the  extra  subjects,  and  those  schools  which  are  unable  to  pass  the 
children  in  the  elementary  subjects  are  certainly  not  likely  to  be  successful  in  others  of  a 
more  advanced  character. 

21.  We  do  not  wish  to  underrate,  in  any  way,  the  necessity  of  careful  instruction  in 
reading,   writing,   and  arithmetic,  as  the  very  foundation  of  education  ;  but  we  do  not 
believe  that    the    introduction  of  extra  subjects  would    in  any  way   interfere  with  it. 
Mr.  Lingen,  then  Secretary  to  the  Committee  of  Council  on  Education,  stated  before  Mr. 
Samuelson's  Committee  on  Scientific  Instruction,  in  answer  to  Mr.  Dixon,t  that  those 
schools  in  which  extra  subjects  are  introduced  are  most  successful  in  teaching  reading  and 
writing ;  and  Mr.  Moseley,  in  his  Report  on  the  King's  Sombome  School,  expressed 

his  opinion  that  the  slowness  with  which  children  in  our  elementary  schools  learn  to  read 

*  The  total  number  of  children  qualified  to  earn  grants  was  1,090,611  (1.  c.  p.  viii.).    The  number  presented 
for   examination   was  887,041,  of  whom  810,911  passed   in  reading,  792, 4SO  in  writing,   Ud    7 
arithmetic. 

|  Minutes  of  Evidence  taken  before  the  Committee,  Qu.  7o6,  p.  40. 
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34.  We  have  recorded  the  evidence  which  has  been  given  as  to  the  changes  in  the 
conditions  of  the  grants  of  the  Committee  of  Council  on  Education  which  interfered 
with  the  efficiency  of  the  instruction  of  Pupil  Teachers  in  Elementary  Schools,  and 
caused  t  lie  colleges  to  be  supplied  with  students  imperfectly  prepared,  which  deprived  them 
of  a  staff  of  special  teachers,  which  curtailed  the  syllabus,  and  reduced  the  standard  of 
acquirements  in  the  examination  for  certificates.  In  so  far  as  these  circumstances  affect 
the  preparation  of  touchers  on  subjects  other  than  scientific,  they  fall  within  our  province 
only  because  they  militate  against  the  introduction  of  the  elementary  forms  of  scientific 


Winchester  Truiniiiij  College  for  Schoolmasters. — "  The  students  of  the  second  year 

fell  below  a  fair  standard  in  mental  arithmetic  (although  in  this  subject  they  gained  more  marks  than  many 
colleges),  grammar,  geography,  and  Euclid." 

Yiirk  innl  Hi pon  Training  College  for  Masters. — "The  students  of  the  second  year fell 

below  a  fair  standard  in mental  arithmetic,  English  grammar,  geography,  history,  and  Euclid." 

Extracts  from  a  Report,  for  the  Year  1870,  by  Her  Majesty's  Inspector,  Matthew  Arnold,  Esq.,  D.C.L.,  on 
the  Training  Schools  of  the  British  and  Foreign  School  Society  in  the  Borough  Road  for  Schoolmasters,  and 
at  Stockwell  for  Schoolmistresses  : — 

Borough  Road  College "  For  the  second  year  students  I  find  that  the  weak  points 

are  geometry,  mental  arithmetic,  geography,  and  grammar.  Less  than  27  per  cent,  reached  the  mark  of  fair 
in  Euclid,  less  than  14  per  cent,  in  mental  arithmetic,  less  than  5  per  cent,  in  geography,  and  less  than 
3  per  cent,  in  grammar.  The  results  in  these  matters  with  the  second  year  students  of  1869  were  better 
:i~  regards  Euclid  and  grammar,  slightly  worse  as  regards  mental  arithmetic  and  geography.  Grammar,  mental 

arithmetic,  and  economy  are  the  weak  points  with  the  first  year  students  this  time." "  With 

the  Slockwell  students  also  mental  arithmetic  is  a  weak  point." 

Extracts  from  the  Report,  for  the  Year  1870,  by  Her  Majesty's  Inspector,  Scott  Nasmyth  Stokes,  Esq.,  on 
the  Roman  Catholic  Training  School  at  Hammersmith  for  Schoolmasters  : — 

"  The  results  of  the  ordinary  examination  held  in  December  1870,  show  that  the  second -year  students 

obtained moderate  marks  for  history  and  Euclid  ;  and  they  were  found  imperfect  in  mental 

arithmetic,  grammar,  and  economy,  since  in  those  subjects  none  got  even  fair  marks." 

"  The  students  of  the  first  year were  judged  to  be  imperfect  in  mental  arithmetic,  grammar, 

and  economy." 

Extract  from  the  Report,  for  the  Year  1870,  by  Her  Majesty's  Inspector,  James  Gumming,  Esq.,  LL.D.,  on 
the  Free  Church  Training  School,  Edinburgh  : — 

"  In  considering  the  tabulated  results  of  the  examination  in  reference  to  the  different  subjects  of  study,  the 
conclusions  are  partly  satisfactory,  and  partly  of  a  somewhat  perplexing  if  not  startling  nature.  In  regard  to 
the  most  essential  subjects,  the  reading,  writing,  arithmetic,  religious  knowledge,  and  teaching  power,  the 
results  are  generally  good,  with,  perhaps,  some  deduction  in  the  penmanship  of  the  female  students.  But 
according  to  the  table,  while  in  composition  88  per  cent,  of  the  senior  females,  and  84  per  cent,  of  the  junior 
females,  as  well  as  66  per  cent,  of  the  junior  male  students,  have  passed  creditably,  not  one  individual  of  the 
senior  male  students  has  passed  as  excellent,  as  good,  or  even  as  fair ;  the  per-centage  is  an  absolute  blank. 
A  similar  result  appears  as  to  geography.  Such  a  result  would  require  very  anxious  consideration  and 
inquiry  on  the  part  of  the  conductors  of  the  institution,  and  would  no  doubt  receive  it,  were  it  not  so  very 
extraordinary  as  to  excite  the  suspicion  that  there  must  be  some  mistake.  I  am  assured  that  this  is  not  the 
case,  and  I  can  therefore  only  direct  attention  to  the  striking  fact." 

TABULATED  RESULTS  OF  EXAMINATION,  CHRISTMAS,  1870. 

Per-centage  of  Candidates  examined  who  obtained  Marks  of  Excellent,  Good,  or  Fair. 
Male  Students  of  the  Second  Year. 


Training  School. 

Mental 

Arithmetic. 

Grammar. 

Geography. 

Penmanship. 

Euclid. 

Bangor  - 

8'33 

_ 

_ 

75-00 

58-33 

Battersea- 

29-73 

10-81 

43-24 

48-65 

37-83 

Borough  Road 

13-33 

2-22 

4.44 

75-55 

26-66 

Carmarthen 

12-50 

— 

25-00 

25-00 

25-00 

Carnarvon 

— 

— 

— 

27-27 



Chelsea     - 

6-90 

3-45 

6-90 

31-03 

13-79 

Cheltenham 

21-05 

— 

21-05 

63-16 

55-55 

Chester    -            ... 

— 

— 

— 





Culham   - 

8-33 

— 

25-00 

58-33 

33-33 

Durham  - 

16-66 

— 

— 

66-66 



Edinburgh  (Ch.  of  Scotland) 

— 

— 

— 

80-77 

30-77 

„         (Free  Church) 

5-26 

10-53 

— 

78-95 

26-31 

K\i-ter     - 

11-11 

— 

11-11 

22-22 

11-11 

Glasgow  (Ch.  of  Scotland) 

— 

4-54 

4-54 

81-81 

40-90 

„        (Free  Church)  - 

10-00 

— 

30-00 

70-00 

30-00 

Hammersmith      - 

— 

— 

.  — 

73-33 

20-00 

Homerton              ... 

— 

— 

— 

60-00 



Peterborough 

9-52 

— 



33-33 

19-04 

Saltley     -             - 

14-63 

2-44 

12-19 

24-39 

39-02 

Westminster 

32-35 

8-82 

8-82 

76-47 

23-53 

Winchester 

29-41 

— 

5-88 

35-29 

29-41 

York 

8-33 

— 

— 

50-00 

8-33 

Average  per-centage 

13-41 

3-17 

10-48 

56-09 

28-36 

ON    SCIENTIFIC    INSTRUCTION,    ETC.  xix 

instruction  into  the  education  of  pupil  teachers,  and  the  re-establMiment  of  scientific 
instruction  as  a  part  of  the  curriculum  of  training  colleges. 

35.  We  do  not  consider  that  the  evidence  which  we  have  received  is  exhaustive  or 
conclusive  as  to  the  causes  which  have  led  to  the  results  which  we   have  stated  •  but 
whatever  may  have  been  their  origin,  we  fear  that  an  extension  of  the  curriculum    so  as 
to  include  elementary  science,  could  not  be  expected  to  succeed  until   the  means  of 
scientific  instruction  for  the  students  are  more  complete,  and  until  the  students  enter  in  a 
better  state  of  preparation,  or  remain  a  longer  period. 

36.  On  the  other  hand,  the  extension  of  the  time  of  education  in   Training  Colleges 
would  obviously  raise  questions  of  expense  both  with  respect  to  the  buildings  and  annual 
outlay.      These  questions  may  bring  under  consideration  the  expediency  of  adopting,  to 
a  greater  or  less  extent,  the  alternative  of  instruction  without  board. 

37.  Before  we  leave  this  part  of  the  subject,  we  think  it  expedient  to  state  that  the 
encouragement  of  instruction    in   the   rudiments   of  natural  knowledge   in  elementary 
schools  falls  properly  within  the  province  of  the  Education  Department,  and  should  be 
adequately  provided  for  in  the  regulations  of  the  Code  issued  under  its  authority. 

Recommendations. 

I.  We  recommend,  as  regards  the  elder  children  in  the  Elementary  Schools,  that  the 
teaching  of  such  rudiments  of  Physical  Science  as  we  have  previously  indicated  should 
receive  more   substantial  encouragement  than  is  given  in  the  Regulations  of  the  New 
Code. 

II.  We  recommend,  as  regards  the  younger  children,  that  Her  Majesty's  Inspectors 
should  be  directed  to  satisfy  themselves  that  such  elementary  lessons  are  given  as  would 
prepare  these  children  for  the  more  advanced  instruction  which  will  follow. 

III.  We  recommend  that  the  mode  of  instruction  of  Pupil  Teachers  ;  the  conditions 
of  admission  to  Training  Colleges ;  the  duration  of  the  course  of  study  in  them ;  and 
the  syllabus  of  subjects  taught,  should  be  so  modified  as  to  provide  for  the  instruction  of 
students  in  the  elements  of  Physical  Science. 

II.— SCIENTIFIC  INSTRUCTION    IN    SCIENCE   CLASSES  UNDER   THE 

SCIENCE  AND  ART  DEPARTMENT. 

Origin  and  growth  of  the  System. 

38.  Before  the  year  1859,  elementary  instruction  in  science  was  scarcely  attainable 
by  the  working  classes.     Some  of  the  principal  mechanics'  institutions  of  great  towns 
had,  from  time  to  time,  popular  lectures  on  scientific  subjects,  which  were  frequently 
illustrated  by  experiments,  diagrams,  or  specimens  ;  but  these  lectures  seldom  extended 
to  systematic  courses.     In  very  few  of  such  institutions  did  any  classes  exist  for  collec- 
tive instruction ;  scarcely  any   had  laboratories ;    and  whatever   collections   of  natural 
objects  existed  were   almost  always  ill-arranged  and  incomplete,  even  for  the  purposes 
of  very  limited   instruction.     Certain  exceptions    to   this    description    existed,   as,    for 
instance,  in  Glasgow,  Edinburgh,  Manchester,  Liverpool,  and  one  or  two  institutions  in 
London.     But  in  smaller  towns,  and  in  manufacturing  and  rural  districts,  no  such  instruc- 
tion was  attainable  except  from  one  of  the  better  educated  schoolmasters,  whose  time, 
however,  was  otherwise  sufficiently  occupied. 

39.  The  Department  of  Science  and  Art  was  constituted  in  1853  by  a  Minute  of  the 
Treasury  in  consequence  of  the  representations  of  the  Board  of  Trade  (under  whose 
jurisdiction  a  Department  of  Practical  Art  was  at  that  time  included),  and  was  placed 
under  the  Committee  of  Council  on  Education. 

40.  In  1859,  the  Department,  thus  constituted,  originated   a  system  of  teaching  by 
means  of  Elementary  Science  Classes  and  of  payment  on  the  results  of  the  examination 
of  the  scholars.  Examinations  on  a  somewhat  similar  plan  had  been  carried  on  by  the 
Society  of  Arts,  through  local  agency,  in  different  parts  of  the  kingdom ;   but,    whilst 
encouragement  was  given  to  students  by  granting  prizes  for  proficiency,  the  plan  did  not 
include  any  direct  aid  or  encouragement  to  teachers.     The  object  of  the    s\>ti  ni  intro- 
duced by  the  Science  and  Art  Department  was  more  comprehensive,   for  it  proa 

to  encourage  the  formation  of  a  class  of  teachers  of  elementary  science,  and  to  stimulate 
and  reward  their  activity  by  granting  a  payment,  proportionate  to  attainments,  for  r\ 
pupil  who  passed  an  examination  in  one  of  certain  successive  stages  of  proficiency. 

41.  This   system  has  given  a  remarkable  impulse  to   elementary  scientific   teaching 
throughout  the  United  Kingdom,  some  indication  of  which  will  be  gathered  Irom  the 
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following  table,  showing  the  number  of  schools  and  persons  under  instruction  in  succes- 
sive years : — 

Number  of  Number  under 

Scln  Instruction. 

1-60  -  -  9                 500 

1862  -  -  70  -  -    2,543 

1864  -  -  91  -        4,666 

1866  -  -  153  -  -  -    6,835 

1867  -  -  -   212  -  -   10,230 

1868  -   300  -   15,010 

1869  -     -      -   523    -      -      -   24,865 

1870  •  799         •     -   34,283 

Teachers. 

42.  As  the  introduction  of  the  system  coincided  with  the  period  in  which  tlie  masters 
of  elementary  schools  were  under  great  apprehension  as  to  the  reduction  of  their  emolu- 
ments, and  did  often  actually  suffer  considerable  loss,  they  naturally  availed  themselves 
of  the  opportunity  offered  by  a  Department  of  the  Government  to  increase  their  income 
by  teaching  science  classes  in  the  evening.     This  course  was  open  to  them  if,  either  by 
their  own  unaided  personal  exertions  and  private  studies,  or  by  attendance  on  elementary 
science  classes,  they  could  acquire  sufficient  knowledge  to  enable  them  to  pass  what- 
ever examination  was  required. 

43.  A  special  examination  was  originally  instituted  for   teachers,  and  a  certificate 
was  issued  recognising  the  amount  of  knowledge  which  they  had  obtained.     But,  sub- 
sequently, the  Department  relied  to  such  an  extent  upon  the  examination  of  the  papers 
of  the  pupils  in  the  several  classes  as  to  regard  the  special  examination  of  the  teachers 
as,  "  to  a  great  extent,  unnecessary."     An}'  student  of  an  elementary  science  class  recog- 
nised by  the  Department,  if  he  pass  in  the  advanced  classes  of  the  annual  May  examina- 
tion, is  now  deemed  to  be  qualified  to  teach,  and  may,  by  presenting  pupils  at  a  sub- 
sequent examination,  earn  by  their  success  the  grants  given  by  the  Department. 

44.  Under   these   conditions  an   elementary    schoolmaster   could,    with   the   consent 
of  his   school  committee,  open  his   schoolroom  in  the  evening  for  the   instruction  of 
the  youth  and  adults  of  the  working  classes   in    his  vicinity.     Many   scholars  in    his 
own  more  advanced  classes  passed  from  the  elementary  school  at  once  into  the  evening 
school,  and  he  gathered  about  him  others  who  had  been  his  pupils  in  previous  years. 
The  knowledge  of  the  existence  of  such  a  class  spread  to  others  whose  education  had 
been  neglected ;  and  some  who  were  desirous  to  fit  themselves  for  positions  in  manufac- 
tures or  trade  requiring  some  elementary  scientific  knowledge,  resorted  to  these  classes 
as  a  first  step  towards  the  attainment  of  that  object. 

45.  The  number  of  teachers  in  March  1871  was  957-     From  a  return  made  at  a  some- 
what earlier  period  to  a  circular  issued  by  the  Science  and  Art  Department  si  the  sug- 
gestion of  this   Commission,*    it   appears   that,    of  the    867   qualified   science  teachers 
employed  at  the  date  of  the  return,  556  were  day-school  teachers.     Of  these,  429  were 
certified  as  elementary  school  teachers  by  the  Education  Department  in  Whitehall  or  in 
Dublin,  and  112  possessed  no  such  certificates.     One  large  section   of  the  masters  of 
day-schools  who  conduct  science  classes  in  Great  Britain  has  passed  through  the  Training 
Colleges,  and,  up  to  1861,  as  we  have  already  observed,  had  in  many  of  those  colleges  an 
opportunity  of  obtaining  an  elementary  knowledge  of  one  or  two  branches  of  science. 
Such  masters  have  had  experience  in  teaching,  and  possess  considerable  knowledge  of  the 
organisation,  discipline,  and  methods  of  instruction  adopted  in  elementary  schools.     The 
masters  who  have  left  the  Training  Colleges  since  1863  have  passed  through  a  more 
limited  course  of  study,  but  they  have  recently  been  stimulated,  to  acquire  some  know- 
ledge of  science  in  the  elementary  classes  under  the  Science  and  Art  Department. 

46.  We  feel  that  the  experience  and  skill  of  even  an  uncertitlcated  teacher,  and 
the  previous  literary  training  of  certificated  teachers,  qualify-  them  to  acquire  an 
elementary  knowledge  in  the  existing  elementary  science  classes  with  a  greater  degree 
of  success  than  inexperienced  students.  When  they  take  charge  of  science  classes,  the 
skill  they  have  acquired  in  giving  instruction  cannot  fail  to  increase  their  success  as 
teachers,  especially  in  promoting  the  development  of  the  intelligence  of  the  pupils. 

e  Appendix  Xir.,  p.  ',1. 
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47.  There  remain,  according  to  this  return,  31 1  private  teachers,  who  are  not  day 
teachers,  of  whom  259  are  persons  having  other  employments  in   the  da\  time.'    'i 
occupations  arc  commonly  those  of  tradesmen's  clerks,  surveyors'  assistant  ,cu, 
mechanics,  or  handicraftsmen,  or  persons  employed  in  such  tra< 

printing.    In  these  last,  the  work  affords  some  opportunities  for  acquiring  skill  iTi  chei, 
manipulation.    It  is  probable  that,  notwithstanding  the  want  of  training  in  the  i  .cut 

of  classes,  and  in  teaching,  and  the  occasional  want  of  literary  qualifications,  many  (7ft! 
teachers  have  rendered  valuable  service.     We  are  also  informed  that  79  hold  hon<,> 
science  certificates;  that  33  of  them  obtained  certificates  according  to   the  nuthoc. 
-animation  in  use  previously  to  1867;  and  176  have  qualified  according  to  the  >\>tem 
w  in  use  by  passing  in  the  advanced  classes  at  the  May  examinations,  wh;  M 

c  certificates  awarded  in  consequence  of  the  examination  previously  to   18G7  ii. 
bjects,  and  have  qualified  in  other  subjects  at  the  present  May  examinations  by  passing 
the   advanced  classes.      We  have   no   information  as  to  what  is  the  relative  scientific 
irnvledge  of  the  several  classes  of  teachers. 

48.  The    steadily  increasing  stringency  of   the  examination,  ensured   both    by   the 
character  of  the  questions  and   the  requirements  of  the  examiners  as  to  tl 

has  doubtless  had  considerable  influence  on  the  qualifications  of  the   teacher- 
operation  of  the  system  has  been  marked  by  a  progressive  improvement  in  the  answers 
to  the  examination  papers. 

49.  While  the  increased  stringency  of  the  examinations  to  which  we  have  already 
referred  supplies  a  powerful  motive  to  the  teachers  to  improve  themselves,  an  important 
opportunity  of  such  improvement  is  afforded  by  the  system  recently  introduced  by  the 
Department  of  supplying  courses  of  lectures  in  the  metropolis,  with   opportunities  of 
practical  instruction,  which  science  teachers  are  aided  in  attending  by  a  grant  towards 
their  expenses.     The  initiation  of  this  system  is  thus  described  : 

"  In  accordance  with  the  terms  of  the  Minute  of  llth  March  1869,  two  courses  of 
six  lectures  each  to  science  teachers  were  delivered :  one  of  them,  on  Light,  by  Professor 
Guthrie,  was  given  at  the  Royal  School  of  Mines,  Jermyn  Street,  on  the  evenings  of  the 
week  ending  the  3rd  July ;  the  other,  on  Animal  Physiology,  by  Dr.  Michael  Foster, 
prefaced  with  an  introduction  by  Professor  Huxley,  in  the  Lecture  Theatre  of  the  South 
Kensington  Museum,  during  the  following  week. 

"  These  lectures  were  specially  meant  to  instruct  teachers  in  the  art  of  teaching, 
making  their  experiments,  &c. ;  and  special  pecuniary  assistance  was  given  to  enable 
teachers  generally  to  avail  themselves  of  the  opportunity,  which  253  did.  Of  these  !(!;> 
attended  both  courses,  35  that  on  Light  only,  and  49  that  on  Physiology  only.  The 
total  numbers  attending  the  two  courses  were,  therefore — Light,  204;  Physiology,  218. 
Admission  to  the  lectures  was  also  given  to  various  other  persons  connected  with 
education,  including  several  Principals  and  Tutors  of  Training  Colleges  who  made  appli- 
cation for  it. 

"  Simultaneously  with  the  delivery  of  these  lectures  a  short  course  of  practical  instruc- 
tion in  the  laboratory  of  the  Royal  College  of  Chemistry  was  given  by  Dr.  Frankland 
and  Mr.  Valentin,  permission  to  avail  themselves  of  which  was  given  to  153  teachers/' 

50.  In   1870  short  courses  of  lectures,  of  a  similar  character,  upon  chemistry  and 
experimental  physics  were  delivered  by  Dr.  Frankland  and  Professor  Guthrie,  and  were 
accompanied  by  six  days'  work  in  the  chemical  laboratory  for  each  teacher  who  came  up 
for  instruction. 

51.  In  the  year  1871,  the  Lords  of  the  Committee  of  Council  on  Education,  "rinding 
"  that  the  special  courses  of  lectures  on  teaching  science  have  been  very  successful,  and 
"  highly  appreciated  by  the  masters  for  whose  benefit  they  were  instituted,"  provided  for 
an  extension  of  this  kind  of  instruction  in  biology  and  in  experimental  physics. 

52.  The  course  on  Biology  was  commenced  by  Professor  Huxley  on  the  14th  of  June  ; 
and  the  course  on  Experimental  Physics  by  Professor  Guthrie  on  the  5th  of  July.     Each 
course  lasted  six  weeks,  and  was  attended  by  between  forty  and  fifty  persons. 

53.  Oral  instruction  was  given  by  the  Professors  in  the  form  of  lectures  or  otherwi- 
but  the  most  important  feature  of  the  course  was    the  practical  work  through  which 
every  one  under  instruction  was  made  to  pass,  and  which  occupied  four  or  five  hours 
of  each  working  day. 

54.  In  giving  this  practical  instruction,  each    Professor  was  aided  by  several  highly 
competent  Demonstrators. 

55.  We  are  of  opinion  that  the  arrangements  for  the  instruction  of  teacher-, 
briefly  described,  have  already  been  of  material   benefit,  though,  as  yet,  t  .ey  have  been 
attended  by  no  great  number  of  teachers;   and  that  they  may  be  continued  and  extended 
with  every  prospect  of  advantage. 
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Buildings  and  Apparatus  for  Teaching. 

56.  Exceptin"  when  building  grants  are  given,  no  restriction  is  placed  upon  the  character 
of  the  room  or  building  in  which  the  class  may  be  held.     To  quote  the  words  of  Mr. 
Cole,  "  it  might  be  held  in  a  garret  or  in  a  cellar."     Neither  is  it  required  that  a  typical 
collection  of  specimens,  apparatus  for  the  illustration  of  instruction,  or  for  acquiring  skill 
in  the  use  of  instruments,  or  a  laboratory  for  practice  in  manipulation,  should  be  attached 
to  an  elementary   science  class.     Such  requirements  would  obviously,  at  the  origin  of 
the  system,  have  proved  insurmountable  hindrances  to  the  formation  of  these  classes  in 
the  great  majority  of  instances. 

57.  Science  classes  conducted  by  certificated  and  uncertificated  day-school  teachers  are 
commonly  held  in  day  schoolrooms,  which  are  generally  sufficiently  commodious,  and  are 
frequently  furnished  with  well-arranged  desks  and  benches,  with  black-boards,  and  easels, 
and  the  other  ordinary  apparatus  of  elementary  instruction. 

Subjects  Taught. 


58.  The  subjects  taught  are  as  follows 

Subject    1.  Practical  Plane  and  Solid  Geometry. 

2.  Machine  Construction  and  Drawing. 

3.  Building  Construction. 

4.  Naval  Architecture  and  Drawing. 

5.  Pure  Mathematics. 

6.  Theoretical  Mechanics. 

7.  Applied  Mechanics. 

8.  Acoustics,  Light,  and  Heat. 

9.  Magnetism  and  Electricity. 

10.  Inorganic  Chemistry. 

1 1 .  Organic  Chemistry. 

12.  Geology. 


Subject     13.  Mineralogy. 

14.  Animal  Physiology. 

15.  Zoology. 

16.  Vegetable  Anatomy  and  Physiology. 

17.  Systematic  and  Economic  Botany. 

18.  Principles  of  Mining. 

19.  Metallurgy. 

20.  Navigation. 

21.  Nautical  Astronomy. 

22.  Steam. 

23.  Physical  Geography. 


59.  The  teachers   in  the  several  schools  are  aided  in  their  course  of  instruction  by  a 
Syllabus  carefully  prepared  by  the  eminent  scientific  men  who  act  as  examiners,  setting 
forth  the  range  of  study  required,  so  as  to  enable  the  pupils  to  prepare  for  examination. 

60.  The  syllabus  is,  in  fact,  a  valuable  outline  of  a  course  of  elementary  scientific 
instruction,  suitable  to  the  working  classes.     It  is  the  result  of  the  experience  of  men 
who  have  devoted  themselves  for  many  years  to  the  teaching  of  science. 

Examinations. 

61.  From  the  memorandum  printed  in  our  Appendix  III.  (p.  6.),  with  regard  to  the 
preparation  of  the  papers  for  the  science  examinations  of  May  1870,  it  appears  that  there 
are  three  papers  in  each  subject :  A.,  an  elementary  or  first  stage  paper ;  B.,  an  advanced 
or  second  stage  paper ;  and  C.,  an  honours  paper.     The  examiners  frame  their  papers 
with  a  view  to  discourage  and  detect  mere  cramming. 

62.  The  examination  is  conducted  under  the  superintendence  of  local  committees. 

63.  All  students  in  the  science  classes  are  required  to  present  themselves  for  examina- 
tion in  the  elementary  stage  before  they  come  up  in  the  second  or  advanced  stage.     The 
elementary  paper  is  intended  to  meet  what  may  be  expected  to  be  the  reasonable  results 
of  one  or  two  years'  instruction  of  lads  of  from  13  to  14,  and  artizans  who  attend  classes 
during  the  winter  evenings.     The  paper,  however,  covers  a  wide  range,  so  as  not  only  to 
reward  the  teachers  who,  by  careful  instruction  of  the  duller  pupils,  enable  them  to  pass 
in  the  lowest  class,  but,  likewise,  in  the  case  of  the  better  informed  and  more  intelligent 
pupils,  to  secure  the  higher  grants  to  the  teacher  where  they  pass  in  the  first  class. 

The  advanced  paper  is  intended  to  test  what  may  be  regarded  as  a  reasonable  amount 
of  progress  in  knowledge  after  another  year's  instruction. 

The  honours  paper  requires  for  success  more  efficient  means  of  instruction  than  are 
commonly  afforded  by  the  elementary  science  classes,  and  is  adapted  to  the  acquirements 
of  highly  advanced  students,  teachers,  and  candidates  for  the  Whitworth  and  other 
scholarships. 

64.  The  examination  papers  are    privately  printed,   and  are  distributed  by  post  in 
scaled  packets  addressed  to  the  proper  officers  of  the  several  committees  of  elementary 
science  schools  throughout  the  country. 

65.  On  the  evening  of  an  appointed  day,  the  seal  of  this  packet  is  broken  in  the 
presence   of  at  least  three  members  of  the  committee,  and  the  papers  are  distributed 
to  the  several  candidates  assembled.     The  papers  are  worked  in  the  presence  of  three 
selected  members  of  the  committee,  in  order  to  prevent  any  assistance  being  given  to 
any  student.     The   examination,    excepting  in  two  subjects,  lasts  three   hours — from 
7  till  10.     The  written  answers  arc  collected,  sealed  in  the  presence  of  the  Committee, 
and  returned  by  post  to  the  office  of  the  Department.     The  duties  of  the  committee  may 
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extend  over  eight  or  ten  successive  evenings,  when  several  separate  subjects  have  hen 
taught.  The  mode  of  appointment  of  the  committees  from  which  these  innnlx  n  are 
selected,  is  obviously  important  as  a  means  of  preventing  any  breach  of  rules  in  the 
conduct  of  the  examination.  The  regulations  of  the  Department,  as  to  the  constitution 
of  the  committees,  are  carefully  drawn,  and,  if  carried  out  in  the  letter  and  in  the  spirit, 
would  ensure  an  occasional  visitation  of  the  classes  while  under  instruction,  and  would' 
effectually  prevent  any  unfair  proceedings  at  the  examinations. 

66.  The  Department  acknowledges  the  attention  of  the  Local  Committees  ;it  tin-  period 
of  examination.    "  It  is  through  their  agency  that  more  than  2,(  too  examinations  wen-  held 
"  in  all  parts  of  the  country  in  1869.      Mistakes  and  irregularities  have  in  some  c;: 

'  occurred,  as  might  be  expected,  from  the  novel  nature  of  the  duties  to  sonic  gentlemen.  ' 
The  employment  of  60  or  /O  officers  of  the  Corps  of  Royal  Engineers  as  Local 

1  Inspectors  has,  as  in  the  previous  year,  been  of  great  service  in  assisting  the  Local 
"  Committees,  and  seeing  that  the  rules  were  strictly  adhered  to.  In  this  way  about 
"  500  of  the  examinations  were  visited."'  "  By  these  means  several  cases  of  irregularity 
"  were"  (as  Mr.  Iselin  reports)  "  brought  to  the  knowledge  of  the  Department." 

67.  Mr.  Iselin  remarks  that  "  a  periodical  inspection  of  the  science  schools  and  classes 
"  has  always  been  found  useful  in  preventing  the  spread  of  irregularities,  and  in  con- 
"  trolling  the  appointment  and  action  of  the  Local  Committees,  over  whom,  otherwise, 
"  the  Department,  from  want  of  special  local  knowledge,  could  exercise  no  authority."! 

68.  We  are  informed  that  the  Department  has  had  under  its  consideration  the  question 
whether   School  Boards  established  under  the  Education  Act,  18/0,  might  not  be  of 
service  in  the  appointment  of  Committees,  and  in  the  selection  of  the  members  to  be 
present  at  the  examinations,  as  well  as  by  the  attendance  of  their  own  officers. 

69-  The  same  scientific  men  who  prepare  the  syllabus  of  studies  and  the  examination 
papers,  are  likewise  charged  with  the  duty  of  reporting  on  the  results.  They  nominate,  for 
appointment  by  the  Department,  assistant  examiners,  and  their  suggestions  in  this  respect 
are  in  practice  adopted.  As  in  eight  of  the  subjects  above  2,000  papers  have  to  pass 
under  their  scrutiny,  these  papers  are  divided  by  the  chief  examiner-  among  his  assistants. 
As  the  papers  are  distinguished  only  by  numbers,  the  examiners  have  no  knowledge 
of  the  classes  or  schools  from  which  the  papers  come.  The  assistants  receive  instructions 
from  the  chief  examiners  as  to  the  mode  of  conducting  their  work,  so  as  to  secure 
uniformity.  Certain  of  the  papers  are  taken  as  examples,  and  the  amount  of  marks  to  be 
allotted  is  determined  in  a  preliminary  conference  between  the  chief  examiner  and  his 
assistants.  When  each  assistant  has  completed  his  work,  it  is  reviewed  in  all  special 
cases  by  the  examiner.  The  honours  papers  are  read,  and  the  marks  for  these  are 
awarded  by  the  chief  examiner  himself. 

70.  Out  of  29,928  elementary  and  advanced  stage  papers  examined  in  18/0  (Eighteenth 
Report  of  the  Department,  1871,  p.  57-),  25,200  were  presented  in  the  elementary  stage, 
and  of  these  11,835  failed.  Of  4,728  papers  examined  for  the  advanced  stage,  1,723 
failed.  The  per-centage  of  failures  in  the  elementary  stage  was  46'96,  and  in  the 
advanced  stage,  36*44.  The  proportion  in  successive  years  is  indicated  in  the  following 
table,  extracted  from  the  17th  and  18th  Reports  of  the  Science  and  Art  Department  for 
1870,  1871  (p.  viii.  in  both). 


Number  of 

individual 

— 

Candidate^  who 
presented 
themselves  for 

No.  of  Papers 
worked. 

No.  of  Papers 

passed. 

Prizes. 

Examination. 

1867 

1868 
1869 
1870 

4,520 
7,092 
13,234 
16,515 

8,213 
13,112 
24,085 
34,413 

6,013 
8,649 
14,550 
18,690 

3,453 
5,246 
1,969 

3.108 

71.  The  prizes  consist  of  four  medals  (one  gold,  one  silver,  and  two  bronze) ;  Queen's 
prizes  (books  or  instruments);  scholarships  of  5/.  (to  assist  in  the  instruction  of  deserving 
students)  ;  local  exhibitions— grants  of  25/.  per  annum  for  one,  two,  or  three  years,  where 
the  locality  raises  a  like  sum  by  voluntary  subscriptions  (to  enable  students  to  complete 
their  education  at  some  college  or  school  where  scientific  instruction  of  an  advance 
character  maybe  obtained);  and  Royal  exhibitions  (tenable  for  three  years)   to  ^the 
Royal   School  of  Mines,  London,  and  the  Royal  College  of  Science,  Dublin, 
admissions  to  the  last-named  institutions  are  also  given  to  all  gold  medallists.    _ 

72.  A  table  communicated  by   Captain  Donnelly  gives  the  ages  of  34,336  stude 
examined  in  1 8/0,  and  the  number  who  passed  at  each  age. 

*   Seventeenth  Report  of  the  DCJKII-IIIU  at  ( 1^70),  p.  x. 
•j-   .Seventeenth  Report  i>f  the  nepiirtiiieiit  (,1870),  p. 
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73.  Of  tliose  examined  4,739  were  under  13,  the  age  to  which  day-school  attendance 
i.-  required  under  the  Factory  Acts,  and  7,746  were  under  14,  the  age  to  which  efforts 
have  been  made  to  extend  the  operation  of  those  Acts. 

74.  Among  these  7,746,  there  wore  f>,027  unsuccessful  candidates.       In  considering 
this  proportion  due  allowance  must  be  made  for  age,  but  it  would  probably  be  improper 
to  regard  this  result  as  a  measure  of  the  capacity  for  scientific  instruction  of  boys  up  to 
this  age.     It  must  be  taken  into  account  that,  for  the  most  part,  the  scientific  instruction 
received  by  the  teachers  themselves  was  elementary,  their  training  imperfect,  and  that 
their  classes  were  conducted  without  the  aid  of  experimental  or  other  illustrations. 

75.  An  inspection  of  the  table  will  show  that  the  per-centage  of  success  increases  in 
each  year  up  to  candidates  who  were  20  years  old,  when  it  was  62'5,  having  been 
62'3  in  the  preceding  year.     Between  12  and  13,  one-third  of  the  candidates  were  suc- 
cessful, and  a  somewhat  greater  proportion  between  13  and  14. 

AGES  of  CANDIDATES  who  presented  themselves  for  Examination,  May  1870. 


Ages. 

Number  of  Papers 
handed  in  by 
Candidates  of  the 

respective  Ages. 

Number 

successful. 

Per-centage  of 

Successes  in 
Nos.  examined. 

60 

2 





59 

— 

— 

— 

58 

2 

1 

50- 

57 

— 

— 

— 

56 

— 

— 

— 

55 

4 

— 

— 

54 

4 

3 

75  • 

53 

6 

2 

33-3 

52 

5 

1 

20- 

51 

5 

2 

40- 

CO 

12 

7 

58-2 

49 

13 

9 

69-3 

48 

6 

3 

50- 

47 

21 

12 

57-1 

46 

18 

13 

72-2 

45                         30 

14 

4tv6 

44 

31 

15 

48-3 

43 

33 

19 

57  •  5 

42 

48 

26 

54-1 

41 

34 

20 

58-8 

40 

58 

31 

53-4 

39 

63 

41 

65-07 

38 

86 

39 

45-3 

37 

93 

49 

52-6 

36 

128 

61 

47-6 

35 

127 

75 

59-0 

34 

172 

93 

54-0 

33 

157 

84 

53-5 

32 

209 

127 

60-7 

31 

268 

148 

55-2 

30 

393 

218 

55-4 

29 

350 

203 

58' 

28 

425 

262 

61-6 

27 

400 

234 

58-5 

26 

542 

305 

59-5 

25 

738 

438 

59-3 

24 

832 

479 

57-5 

23 

1,016 

579 

56-9 

22 

1,104 

660 

59-7 

/ 

21 
20 
19 

1,476 
2,103 
2,682 

909 
1.315 
1,672 

61-5 
62-5 
62-3 

18 

2,684 

1,530 

57- 

17 

2,270 

1,17.3 

51-7 

16 

2,440 

1,251 

51-2 

15 

2,654 

1,277 

48-1 

14 

2,876 

1,274 

44-2 

13 

3,007 

1,164 

38'7 

12 

2,572 

890 

34-6 

11 

1.397 

451 

30-9 

10 

599 

175 

29-2 

9 

142 

34 

23-9 

8 

29 

~> 

17-2 

Total 

34,336* 

17,395 

50-6 

;    Mween  Ihis  :„„!  |]1C  number  given  in  p.  19  .-irises  from  an  occasional  double  counting  of 
,  which  cannot  be  detected  at  the  tin 
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76.  We  have  had  before  us  certain  of  the  Examiners :  from  them  we  have  den 
the  impression  already  recorded,   that  substantial  advant  suit  from  the  system  of 

instruction  pursued,  but  from  the  considerable  proportion  of  failures  which  occur  as 
well  as  from  the  character  of  the  answers  given,  the  examiners  are  under  the  impre^ion 
that  a  very  large  part  of  the  instruction  is  derived  from  books,  tested  and  aided  by  the 
class  examinations  of  the  teachers;  and  that  it  is  not  often  illustrated  by  specimen 
experiments,  the  use  of  apparatus,  or  the  out-door  study  of  nature.  One  of  the 
examiners  even  complains  that  it  is  clear  that  the  common  expedient  of  the  black-board 
and  chalk  is  not  used  to  illustrate  instruction  in  geology.  We  have  it  in  evidence  tint. 
not  only  is  scientific  apparatus  wanting,  but  that  too  often  the  teachers  confi- 
instruction  to  the  same  routine  of  book  learning  and  class  questioning  with  wim-h  ;tlune 
they  were  made  familiar  in  the  rudimentary  classes  in  which  they  received  their  own 
imperfect  elementary  knowledge. 

77>  The  examiners  conclude  that  when  there  is  a  great  preponderance  of  failures  in 
any  school,  the  teacher  has  systematically  endeavoured  to  prepare  his  students  by  an 
almost  exclusive  exercise  of  the  memory.  Mr.  Iselin  confirms  this  impression  by 
reporting  that  "  this  defect  is  most  observable  in  science  classes  established  in  con- 
"  nection  with,  and  for  the  pupils  of  elementary  schools,  where  the  students  are  more 
"  immediately  under  the  control  of  the  teacher.  In  order  to  produce  good  results,  the 
"  youth,  and  often  the  deficiency  in  primary  education  of  his  pupils,  compels  the  teacher 
"  to  cultivate  their  memory  rather  than  their  intelligence."*  Teachers  of  elementaiy 
day  schools  are,  as  we  have  already  observed,  under  strong  inducements  to  found 
evening  science  classes,  and  the  transfer  of  scholars  immediately  from  the  day  to  the 
evening  schools  is  one  chief  means  of  filling  those  classes. 

Inspection. 

78.  There  are  only  two  permanent  Inspectors  of  Local  Schools  of  Science  and  Art, 
and  as  their  inspection  extends  to  the  Art  as  well  as  to  the  Science  Classes,  it  is  obvious 
that  their  supervision  must  be  inadequate  to  provide  any  important  check  against  irregu- 
larities, or  to  greatly  influence  the  methods  and  means  of  instruction. 

79.  The  Engineer  Officers  before  referred  to  are  employed   as  local  inspectors,  their 
only  duty  being  to  see  that  the  regulations  of  the  Department  are  complied  with.     They 
are  not  charged  to  report  upon  the  methods  of  instruction  adopted  by  the  teachers,  as  to 
the  degree  in  which  that  instruction  is  limited  to  text-books,  and  to  class  examinations, 
founded  upon  such  book  instruction,  nor  as  to  the  comparative  skill  and  knowledge  of 
method,  or  assistance  from  apparatus  or  specimens,  by  which  the  success  of  the  teaching 
may  be  promoted.       But  a  system  of  inspection  embracing  these  objects,  yet  without 
proceeding  to  systematic  individual  or  class  examination,  would  be  of  great  value  as  a 
supplement  to  the  May  examination  of  the  papers  of  the  pupils. 

80.  Practical  instruction  in  the  science  classes  would  be  greatly  promoted  by  more 
frequent  inspection,  followed  by  reports  on  the  methods  and  apparatus  employed,  and 
the  number  of  pupils  receiving  such  practical  instruction. 

Payments  on  Results. 

81.  Payments  are  made  by  the  Department  on  account  of  each  successful  student 
of  the  industrial  classes,f  at  the  rate  of  \l.  for  every  second  class,  in  either  the  elemen- 
tary or  the  advanced  stage ;  of  2/.  for  a  first  class  in  either  of  these  stages,  or  for 

*  Seventeenth  Report  of  the  Science  and  Art  Department  (1870),  p.  57. 

f  The  following  definition  of  these  classes  is  thus  given  in  the  24t/i  edition  of  The  Directory  of  the  Science 
and  Art  Department : 

"  Under  '  Students  of  the  Indust'1':-!  Classes  '  are  included  : — 

a.  .\iii.-  rf  i'ii  the  receipt  of  weekly  W. 

b.  Coastguards,  policemen,  and   others   who,   though  in  receipt  of  weekly   wages,  do   not   .-;; 

themselves  by  manual  labour. 

c.  Teachers  of  elementary  schools    in  connexion  with  the  Education  Deportment,  Whitehl    . 

National  Board  of  Education,  Ireland.     (See  exceptions  in  §  XL VII.,  p.  17,  and  in  the  .-y 
rules  apply iny  to  Irish  Xuiional  School  Teachers,  set'  p.  32.) 

d.  Persons  in  the  receipt  of  salaries  not  large  enough  to  render  them  liable  to  the  inconi<   i;ix.  ;i- 

some  descriptions  of  clerks,  shopmen,  &c. 

e.  Small  shopkeepers  employing  no  one  but  members  of  their  own  family  and  not  assessed  to  the 

income  tax. 

/.  Tradesmen  and  manufacturers  on  their  own  account,  supporting  H  -  by  t! 

labour,  not  employing  apprentices,  journeymen,  &c.,  and  not  assessed  to  the  incor 
ij.  The  children  (not  gaining  their  own  livelihood)  of  all  such  persons  above  mentioned. 
!No  payments  are  made  on  account  of  any  other  students." 
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a  sccoiul  class  in  honours  ;  and  of  41.  for  a  first  class  in  honours.  "  The  payments  to 
"  teachers  on  the  results  of  the  instruction  of  the  artisan  classes,  as  tested  by  these 
"  examinations,  amounted  in  the  year  1869,  to  17.015/.  15*.,  being  at  the  rate  of  about 
"  13*.  Id.  for  each  person  under  instniction.  In  the  previous  year  the  rate  paid  was 
"  about  17*.  5^."*  In  this  way  teachers  were  sometimes  enabled  to  earn  considerable 
sums,  and  in  the  17th  Report,  1870,  the  average  payment  to  the  teachers  is  stated 
to  be  35/.  a  year,  while  one  earned  as  much  as  227/.  10s.,  and  the  Bristol  Trade 
School,  with  three  teachers,  earned,  in  1869,  653J.  Although  we  do  not  think  that 
either  the  times  of  attendance,  or  the  amount  and  sources  of  contributions  in  elementary 
schools  can  be  strictly  compared  with  those  in  science  classes,  it  may  be  worthy  of 
observation  that  the  elementary  schools  are  required  to  be  open  400  times,  and  no  grant 
is  made  for  the  elementary  instruction  of  any  boy  or  girl  who  has  not  attended  250 
morning  or  afternoon  meetings  of  the  school,  whereas  the  science  classes  are  only 
required  to  be  open  25  times  in  the  year.  The  cost  per  head  of  teaching  each  scholar 
in  an  elementary  school,  calculated  on  the  average  attendance,  ranges  from  21*.  to  30*.  ; 
but  the  average  rate  of  grant  was  reduced  by  the  operation  of  the  Revised  Code 
from  12*.  3d.  to  8*.  6d.  or  9*.  per  scholar,  and  the  maximum  grant  attainable  under 
the  New  Code  cannot  exceed  15*.,  nor  can  it  exceed  one  half  the  sum  raised  by  fees 
and  subscriptions. 

82.  The  expenses  are  defrayed  by  school  pence  and  contributions.     We  have  grave 
doubts   whether  equivalent  subscriptions  could,   at   an    early  period,  have   been  raised 
in  support  of  the  most  improved  forms  of  teaching  in  the  elementary  science  classes. 
Nevertheless,  we   think    it   worthy   of  the  consideration   of  the  Department   whether 
means  could  not  be  adopted  to  increase  the  resources  of  the  elementary  science  classes 
by  greater  payments  from  the  pupils,  and  by  local   contributions.     This  will  become 
necessary  in  proportion  as  practical  instruction  is  introduced.     Though,  in  the  earliest 
period,  to  have  required   local  contributions,  bearing  some  proportion  to  the  grants, 
might  have  prevented  the  establishment  of  the  classes,  that  danger  ought,  if  the  instruc- 
tion is  valued,  gradually  to  cease  to  exist. 

General  Remarks. 

83.  The  efficiency  of  the  instruction  given  in  the  science  classes  has  been  diminished, 
on  the  one  hand,  by  the  imperfect  organization  of  the  classes,   whether    considered 
separately  or  in  groups,  and  the  absence  of  practical  teaching  ;  and,  on   the  other,  by 
the  irregular  and  unsystematic  manner  in  which  scholars  have  taken  up  the  subjects 
taught. 

84.  As  an   example  of  the  efficiency  of  scientific  instruction  as  an  instrument  in  the 
education  of  boys  belonging  to  the  humbler  middle  classes,  and  from   12  to   15  years 
of  age,  we  think  it  desirable  to  describe  the  Bristol  Trade  School,  which  was  successfully' 
developed  tinder  the  guidance  of  the  late  Canon  Moseley,  who,  both  as  a  Professor  at 
King's  College,  London,  and,  subsequently,  as  an  Inspector  of  Training  Colleges,  had 
prolonged  experience  of  such  instruction. 

Qu.  633b.  85.  This  school  was  designed  for  boys  intended  for  "  trades  chiefly  connected  with 

"  the  construction  of  machinery  and  building,"  or  for  general  commercial  pursuits. 

QU.  633b.  86.  The  school  now  contains  160  boys,  who  belong  chiefly  "  to  the  manufacturing 

and  mechanical  trades."     It  comprises  an  elementary  department  of  100  boys,  from  10 

QU.  6346.  to  12  years  old,  who  learn  "nothing  of  science"  "except  a  little  practical  geometry." 
These  elementary  classes  are  introductory  to  the  science  department,  which  is  attended 

Qu.  0346.  by  60  boys,  who  "  pass  from  the  elementary  part  of  the  school  into  the  science  part 
at  about  12,  and  remain  until  the  age  of  15."  "There  are  four  masters"  to  the  whole 
.-chool,  "  each  of  whom  takes  his  share  in  the  general  literary  work."  "  There  is  only 

QU.  c.  one  master   who  is  not   engaged   in  both   divisions."      "  One    master  devotes  himself 

"  more  especially  to  mathematics,  another  to  descriptive  geometry  and  its  applica- 
"  tion  to  machinery  and  building  structure^  and  to  applied  mechanics  ;"  and  the  head 
master  "  to  chemistry  and  experimental  'physics." 

Qu.  6329.  s7.   The  head  master  (Mr.   Thorrias  Coomber)   gives  the  following  account  of  the 

instruction  in  the  Upper  Department  :  "We  teach  mathematics  and  the  application  of 
"  mathematics  to  mechanics  andc  mechanism,  descriptive  geometry,  and  the  applications 
"  of  descriptive  geometry  to  machine  drawing  and  building  construction."  "  In  addition 
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"  to  that,  we  teach  chemistry,  both  inorganic  and  organic,  and  experimental  physics, 
"  which  includes  electricity,  magnetism,  light,  and  heat."  Nothing  systematic  has  yet 
been  effected  in  the  day  school  in  the  practical  scientific  instruction  of  boys  in  the 
laboratory.  This,  "as  far  as  the  day  school  is  concerned,"  is  confined  "to  several 
"  boys  who  have  been  withdrawn  from  the  school,  and  have  become  apprentices  as 
"  chemists."  A  mining  school  is  connected  with  the  trade  school,  and  contains  six  Qu.  6334-6. 
pupils,  who  have  the  advantage  of  attending  the  scientific  classes.  A  fifth  mas'  'i358. 

superintends  this  school.     Considerable  opportunities  are  afforded  for  practical  observa- 
tion, and  for  manipulation  in    the   laboratory,  in    connection  with   the  mining  school. 
"  The  boys  who  are  educated"  in  the  day  school,  "and  leave  at  ages  varying  from  14  Qu-  ^889. 
"  to  15,  continue  their  education,  after  their  day's  work,  in  the  evening  school."     Free 
exhibitions  to  the  lectures  of  the  Royal  School  of  Mines  in  Jermvn  Street  have  been  Qu. 
awarded  to  three  of  the  scholars,  to  enable  them  to  pursue  the  scientific  study  of  mining. 
One  of  the  former  mining  scholars  is  "the  manager  of  a  colliery  in  South  Wales;  another 
"  is   now  engaged  in  the  development  of  a  coalfield  at  Natal;  and  the  third   used  the  Qu.  6343. 
"  education  which  he  acquired  at  the  Royal  School  of  Mines  in  London  to  obtain  a 
"  science  scholarship  at  Cambridge,  and  is  still  at  Cambridge."     The  boys  educated  in  Qu.  0349. 
the  trade  school  "  are,  as  a  rule,  doing  very  well  indeed ;"  but  so  short  a  time  has 
elapsed  since  the  commencement  of  the  school  that  instances  of  remarkable  success  can 
scarcely  yet  be  expected. 

88.  The  charges  and  resources  of  the  school  are  thus  described :  "  Our  fee  is  31.  per 
year  in  the  trade  school,  and  in  the  mining  school  an  additional  71-,  i»  all  101.  [in  the  Qu.  6358. 
"  mining  school],  so  that  our  income  for  the  past  year  will  be  very  nearly  450/.  from 
"  fees  in  the  trade  school  only."     This  is  increased  by  subscriptions,  and  by  the  rent  Qu.  6356. 
of  the  cellar,  to  a  little  more  than  500£.  a  year,  independently  of  the  grants  of  the 
Science  and  Art  Department.     Out  of  the  grants  to  science  classes  in  this  school  in  1871 
2401.  15s.  were  for  the  day  school. 

89-  As  an  example  of  the  grouping  of  classes  for  the  purpose  of  introducing  the 
services  of  more  efficient  teachers,  we  proceed  to  give  a  brief  sketch  of  the  organization 
of  a  group  of  evening  classes  formed  in  East  Lancashire.  These  classes  were  in  the  first 
instance  assembled  for  the  purposes  of  elementary  literary  instruction,  either  in  day 
school-rooms  or  in  the  rooms  of  literary  and  mechanics'  institutions.  They  were 
conducted  at  one  period  by  three  kinds  of  teachers.  Besides  the  principal  teacher,  one 
of  the  most  successful  students  of  former  years  was  appointed  a  local  assistant  teacher. 
These  local  teachers  were  for  a  time  encouraged  by  a  grant  of  101.  annually  from  the 
Committee  of  Council  on  Education.  They  were  aided  by  a  pupil  fulfilling  the  function 
in  the  evening  school  which  a  pupil  teacher  does  in  the  day  school.  Such  teachers  were 
paid  51.  annually  from  a  local  subscription.  We  may  remark,  incidentally,  that  the 
training  of  such  assistants  in  elementary  science  schools  would  greatly  facilitate  the  intro- 
duction of  practical  instruction  by  the  aid  which  they  would  give  to  the  master  in  all 
mechanical  details ;  while,  on  the  other  hand,  such  assistance  would  insensibly,  but 
surely,  impart  such  skill  and  knowledge  as  would  give  an  impulse  to  the  career  of  the 
pupil  so  employed. 

90.  The  class,  organized  as  we  have  described,  was  visited  on  one  or  two  evenings  in 
the  week  by  a  highly-instructed  certificated  master,  qualified  also  to  give  elementary 
instruction  in  science  under  the  Science  and  Art  Department.     A  class  in  the  ordinary 
rudiments  of  literary  instruction,  and  another  in  the  elements  of  science,  were  conducted 
by  him  at  successive  periods  of  the  same  evening,  and  the  youths  who  had  entered 
in  the  literary  class,  commonly,  after  having  passed  through  that,  proceeded  to  receive 
instruction   in   the   science   class,  and  became  candidates    in  the  science  examination. 
By  these  expedients  the  services  of  a  master  of  much  greater  experience,  skill,   and 
knowledge,  were  obtained  for  the  entire  group  of  science  classes.     Boxes  of  apparatus 
were  provided  by  subscription  aided  by  the  grants  of  the  Education  Department,  or  the 
Science  and   Art  Department,  and   the   instruction   by    these  means  assumed  a  more 
practical  form.     The  master  of  this  group  of  schools  gave,  in  the  daytime,  scientific- 
instruction  in  a  grammar  school,  and,  on   Saturdays,  to  a  class  for  elementary  day-school 
teachers,  as  well  as  in  a  private  school.      Efforts  have  been  made  to  introduce  a  similar 
system  into  a  few  other  districts. 

91.  As  a  remedy  for  the  irregular  and  unsystematic  manner  in  which  students  take  up 
subjects  for  the  study  of  which  they  are  unprepared,  the  Science  and  Art  Department  on 
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the  24th  November  1871,  issued  a  Minute*  suggesting  the  adoption  of  definitely  arranged 
courses  of  instruction,  and  offering  encouragement  in  the  form  of  extra  payments  to  the 
schools  in  which  such  courses  are  adopted.  This  minute  will  be  of  especial  service  to 
the  teachers  themselves,  who  have  hitherto  been  in  the  habit  of  qualifying  themselves 
successively  in  different  subjects  without  sufficient  regard  to  their  connection. 

92.  In  the  preceding  outline  of  the  system  of  elementary  scientific  instruction  which 
has   rapidly  sprung   into  existence  under  the  Science  and  Art  Department,  we  have 
recognised  the  high  value  of  the  schemes  of  instruction  prepared  for  each  branch  of  study 
by  the  examiners,  as  well  as  the  skill  and  care  with  which  they  have  superintended  the 
examination  of  the  papers  by  which  the  distribution  of  the  grants  has  been  determined, 
and  have  been  enabled  year  by  year  to  raise  the  standard  of   instruction.      On   the 
other  hand,   we  have  not  concealed   the   imperfections,  either   of  the  organization   or 
the  working  of  this  system,  or  of  its  results. 

93.  These  imperfections  seem  to  have  been  the  unavoidable  incidents  of  the  mode  in 
which  these  classes  came  into  existence,  and  of  their  very  rapid  extension,  notwithstanding 
many  difficulties  and  obstacles.     The   undeveloped  state  of  elementary  education,   and 
the  defects  of  the  only  machinery  available  for  the  establishment  of  these  classes,  rendered 
necessary  the  experiment   of  employing  whatever  rooms  and   teachers   were  at  hand. 
The  degree  of  success  attained  in  the  enterprise  of  thus  boldly  opening,  in  spite  of  all 
obstacles,  a  path  for  the  introduction  of  a  system  of  elementary  scientific  instruction,  is 
greatly   due  to  the  vigorous   and  able  administration  of  the   Department,  and  to  the 
efficiency  with  which  the  examinations  have  been  conducted. 

94.  The  ground  thus  prepared  may  hereafter  be  occupied,  step  by  step,  with  elementary 
science  schools  in  well -constructed  buildings,    supplied   with   proper  apparatus,  and  a 
sufficient  staff  of  trained  teachers.     These  schools  may  train  assistant  teachers,  may  group 
around  them   humbler   classes,  and  aid  them  with  apparatus   and   superintendence  or 
instruction. 

95.  The  first  steps  have  been  taken  with  such  vigour,  and  the  result  has  been  to  such 
an   extent    successful,   that   we    confidently   expect   that,   with   needful   guidance   and 
encouragement,  a  thoroughly  efficient  system  of  elementary  scientific  instruction  for  the 
working  classes  may,  ere  long,  be  founded  on  this  basis.     Our  recommendations  show 
in  what  way,  in  our  judgment,  the  existing  system  should  be  further  developed. 

Recommendations. 

IV.  We   recommend  that   the  instruction  in  elementary    science   classes    under   the 
Science  and  Art  Department,  be  so  arranged  as  to  work  in  complete  harmony  with  the 
general  system  of  public  elementary  education,  but,  at  the  same  time,  we  consider  it 
important  that  the  Education  Department  and  the  Department  charged  with  Instruction 
in  Science  shall  continue  to  be  co-ordinate. 

V.  We  recommend  that  a  more  efficient  inspection  of  Elementary  Science  Classes  be 
organized,  and  that  the  Inspectors  should  advise  the  Local  Committees  and  report  on  :— 

(a.)  The  apparatus  of  instruction. 

(b.)  The  state  of  the  discipline  and  methods. 

(c.)  The  general  efficiency  of  the  arrangements. 

VI.  We  recommend  that  teachers  who  have  already  qualified   by  passing  the   May- 
examination  in  either  of  the  advanced  classes  shall  continue  to  be  recognised  as  qualified 
to  conduct  Elementary  Science  Classes,  with  the  title  of  Elementary  Science-Teacher,  and 
to  earn  the  grants  awarded  by  the  Department  of  Science  and  Art  on  the  results  of  the 
examination  of  their  scholars ;  but  that  this  qualification  and  title  shall  in  future  only 
be  attainable  by  passing  in  the  first  of  the  advanced  classes. 

VII.  We  recommend  that  should  such  arrangements  as  are  herein-after  set  forth 
for  conducting  the  practical  instruction  of  teachers,  and  for  providing  for  them  practical 
examination  at  several  centres,  be  adopted,  all  elementary  science  teachers  shall,  after  such 
practical  instruction,  be  admissible  to  a  further  examination,  which,  in  all  suitable  subjects, 
shall  be  practical.  We  recommend  that  success  in  this  examination  shall  entitle  a 
teacher  to  a  certificate  of  Second  Grade  Science  Master. 

*  Sue  Appendix  XIX.,  p.  r>~. 
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VIII.  We  recommend  that,  as  an  inducement  to  teachers  to  prepare  (or  and  pass  this 
further  examination,  payment  for  results  in  the  case  of  a  Second  Grade  Selena;  Master 
be  made  at  a  somewhat  higher  rate  than  in  that  of  the  Elementary  Science  Teacher. 

IX.  We  recommend  that  an  examination,  both  by  papers  and  by  practical  tests,  in  any 
group  of  allied  subjects  defined  by  the  Department  which  tlu>  candidate  may  select,  shall 
be  open  to  all  those  teachers  who  have  passed  in   the  advanced  classes,  or  who  1, 
been  otherwise  admitted  as  Science  Teachers;  and  that  success  in  this  examination  shall 
entitle  the  candidate  to  receive  a  certificate  of  First  Grade  Science  Muster  in  that  group. 

X.  We  recommend  that  a  greater  capitation  grant  be  payable  in  respect  of  the  scholars 
of  a  First  Grade   Science   Master  teaching    in  any  group  of  allied  subjects   with  or 
without  assistance,  than  in  respect  of  the  scholars  of  a  Second  Grade  Science  Master, 
provided  that  the  Inspector  report  that  the  apparatus  is  sufficient,  and   that  practical 
instruction  has  been  given  in  each  suitable  subject. 

XI.  We  recommend  that,  with  a  view  of  maintaining  uniformity  of  standard  in  these 
examinations,  they  shall  be  conducted  at  the  several  local  centres  by  the  staff  of  Examiners 
acting  under  the  Science  and  Art  Department. 

t 

XII.  We  recommend  that  the  more  systematic  training  of  the  teachers   of  science 
referred  to,  be  provided  for — 

(a.)  By  the  adoption  of  special  arrangements  for  this  purpose  in  the  Science  School 
which  has  been  referred  to  in  our  First  Report;  and  by  the  recognition  by  the 
Department  of  similar  arrangements  for  the  instruction  of  this  class  of  students 
in  any  University  or  College,  and  in  Science  Schools  as  herein-after  described. 

(6.)  By  giving  to  the  students  of  Training  Colleges  the  opportunity  of  remaining  a  third 
year,  during  which  scientific  instruction  may  either  form  a  principal  part  of 
the  curriculum  of  such  Colleges  or  be  accessible  in  some  adjacent  College  or 
School  of  Science  approved  as  efficient  for  that  purpose. 

XIII.  We  recommend  that  the  Science  and  Art  Department  be  at  liberty  to  dispense 
with  the  preceding  examinations  and  to  accord  the  privilege  of  First  and  Second  Grade 
Science  Masters  in  consideration  of  University  Examinations  in  Science,  or  of  a  satisfac- 
tory course  of  study  in  Colleges  in  which  Science  is  taught,  as  well  as  in  other  cases  of 
obvious  scientific  qualification. 

XIV.  We  recommend  that  in  schools  recognised  as  Science  Schools,  as   herein-after 
set  forth,  facilities  for  the  employment  of  Assistant  Teachers  be  afforded  as  an  experiment 
on  a  limited  scale,  some  addition  being  made  to  the  emoluments  of  the  teacher  in  con- 
sideration   of  the  instruction  afforded ;  provided  the  Department  be  satisfied,  on  the 
report  of  an  Inspector,  that  such  assistant  teacher  has   received  practical  instruction  in 
subjects  in  which  it  is  prescribed,  and  that  he  has  been  actively  engaged  in  teaching. 

To  encourage  the  more  advanced  scholars  to  become  assistant  teachers  under  first 
grade  masters  in  such  schools,  a  small  stipend,  rising  in  successive  years,  might  be 
granted  on  condition  that  a  like  sum  was  raised  locally,  subject  to  such  conditions  as  the 
Department  might  deem  expedient.  The  proportion  of  assistant  teachers  should  not 
exceed  one  for  every  15  successful  scholars  in  any  science  school,  and  no  scholar  should 
be  recognised  as  an  assistant  teacher  until  he  has  passed  in  the  first  division  of  the 
elementary  class  in  the  May  examination. 

XV.  We  recommend   that,  with  a  view  of  training  First  Grade  Science  Teachers, 
exhibitions    of   sufficient   value   and   in   sufficient   numbers   be   offered   to   elementary 
science  teachers  and  to  assistant  teachers  who  have  served  three  years,  and  passed  in 
the  first  division  of  the  advanced  class  in  the  May  examinations ;  and  that  such  exhibi- 
tion  should  be  tenable  in  any  University,  College,  or  Science  School  recognised  in 
Rec     ..nendation  XII. 

XVI.  We  recommend  that  the  grants  made  by  the  Science  and  Art  Department  for 
buildings  be   extended,  under    sufficient  guarantees,  so   as  to   embrace  institutions  for 
scientific  instruction,  although  they  may  not  be  built  under  the  Public  Libraries  Act,  or 
be  in  connexion  with  a  School  of  Art. 

XVII.  We  recommend  that  grants  similar  to  those  now  made  for  apparatus  be  given 
for  laboratory  and  museum  fittings  under  proper  guarantees. 
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XVIII.  We  recommend  that   whenever  the  arrangements   for  scientific  teaching  in 
any  institution  shall  have  attained  a  considerable  degree  of  completeness  and  efficiency, 
such  institution  be  recognized  as  a  Science   School,  and  be  so  organized  as  to  become 
the  centre  of  a  group   of  elementary  science  classes ;    and  to    provide  the  assistance 
of  First  Grade   Science  Masters,  the  loan  of  apparatus  and  specimens,  and  the  means 
of  instruction  in  the  laboratories  and  museums   to  the  more  advanced  students  of  the 
group. 

XIX.  We  recommend  that  assistance  be  given  for  the  formation  and  maintenance  of 
such  Science  Schools  by  special  grants,   the  conditions  of  which  shall  be  determined  by 
regulations  to  be  framed  by  the  Science  and  Art  Department. 

XX.  We  recommend  that  when  laboratories  are  attached  to  second   grade  grammar 
schools  in  the  schemes  issued  by  the  Endowed   Schools'  Commissioners,  the  Trustees 
of  such  schools  be  encouraged  and  enabled  to  invite  the  formation  of  elementary  science 
classes,  to  be  taught  therein. 

All  of  which  we  humbly  beg  leave  to  submit  for  Your  Majesty's  gracious  consideration. 

(Signed)         DEVONSHIRE. 
LANSDOWNE. 
JOHN  LUBBOCK. 
J.  P.  KAY-SHUTTLEWORTH. 
BERNHARD  SAMUELSON. 
W.  SHARPEY. 
G.  G.  STOKES. 
HENRY  J.  S.  SMITH. 
*  T.  H.  HUXLEY. 
*  The  Chairman  has  been  authorized  by  Professor  Huxley  to  affix  his  signature  to  this  Report. 

J.  NORMAN  LOCKYER, 

Secretary. 

March  22nd,  18/2. 
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MINUTES  OF  EVIDENCE 


TAKKN    BEFORE    Tllli 


ROYAL     COMMISSION 


ON 


SCIENTIFIC  INSTRUCTION  AND  THE  ADVANCEMENT 

OF  SCIENCE. 


No.  6,  Old  Palace  Yard,  Westminster,  Tuesday,  14th  June  1870. 


PRESENT  : 

His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  Hon.  the  MARQUIS  OP   LANSDOWNE. 
SIR  JAMES  PHILLIPS  KAY-SHUTTLEWORTH,  Bart. 
BERNHARD  SAMUELSON,  Esq.,  M.P. 
WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLET,  Esq.,  LL.D.,  F.R.S. 

HENRY  COLE, 

1.  (Chairman.)  I  believe  you  are  the  secretary  of 
the  Science  and  Art  Department  of  the  Committee  of 
Council  on  Education  ? — I  am. 

2.  Will  you  be  so  good  as  to  state  to   the  Commis- 
sioners the  purposes  for  which  that   department   was 
founded,   and    the  measures  which  have  been   taken 
to  give  effect  to   those    purposes  ? — I  presume  that 
the  Commissioners  would  hardly  desire  that  the  whole 
of  the  evidence  which  was  given  before  the  Committee 
of  the  House  of  Commons  in  1868  should  be  repeated 
at  full  length  on   this  occasion.     I  would  refer  the 
Commissioners  generally  to  the  minutes  of  evidence 
of  the  House  of  Commons'  Committee  of  1868,  when, 
so  far  as  science   is   concerned,    Captain  Donnelly, 
who   looks  after  the  business  of  science   especially, 
and  myself  as  secretary,  made  a   clean   breast   of  all 
that  we  had  to  say  upon  the  subject.     I  would  say 
that    the  Commission    would    find   in   the    Science 
Directory    a    full   account   of    the   minute  rules  by 
which  we  are  guided  in  distributing  public  money  for 
the  encouragement  of  science.     If  I  have  to  begin  at 
the  beginning  of  things  in  respect  of  science,  I  must 
call  the  attention  of  the  Commissioners  to  the  speech 
of  the  Queen  in  1853,  who  then,  by  the  advice  of  Her 
government,  declared  that  the  time  had  come  when 
the    nation    should   systematise  scientific   instruction 
having   a  bearing   upon  industry.     That  was  at  the 
opening  of  the  session  of  1853;  after  Her  Majesty's 
speech,  Lord  Aberdeen's  government  took  the  subject 
into  consideration,  and   after  a  correspondence  with 
the  Board  of  Trade   they  enlarged   the  department, 
called   the   Department   of  Practical   Art,    into   the 
Department   of  Science   and   Art,   which    was  then 
founded  as  set  forth  at  length  in   a  letter  from  the 
Board  of  Trade,  dated  the  16th  of  March  1853,  upon 
the    ideas    then   held,  and    on    which  the  Treasury 
passed   a   minute  about   the   same   time.      I  do  .not 
find  that  there  is  a  precise  date  attached  to  it,  but  I 
have  no  doubt  it  was  with  a  covering  letter  to  which 
there  is  a  date.     At   all   events  it   must  have  been 
in   April  1853.      I  had  better,  with   your   Grace's 
leave,  perhaps,  read  a  few  passages  from  the  minute 
which  is  to   1)0  found  in  Appendix  A.  to  the  First 
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WILLIAM  ALLEN  MILLER,  Esq.,  M.D.,  LL.D., 

Treas.  R.S. 
GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D., 

Sec.  R.S. 


Esq.,  C.B.,  examined. 

Report  of  the  Department  of  Science  and  Art,  page  9. 

The  object  was  to  extend  the  system  of  encouragement 
to  local  institutions  for  practical  science  in  this  country, 
similar  to  that  already  commenced  in  the  Department 
of   Practical    Art,    and    to    make    arrangement*     for 
famishing,  through  the  inabrc mentality  of  one  depart- 
ment of  the  executive  government,  a  means  Cor  mutual 
co-operation  and  correspondence  to  cverv  district  of 
the  kingdom,  where  (lie  local  intelligence  :md  enemy 
of  the   inhabitants  shall    i-rcale   schools   of  industrial 
science  and  art.     It  goes  on  to  recommend  uniting  into 
one  estimate  the  charges  tor  the  Geological  Mu.-cuni, 
and  the  Museums  of  Practical  Geology  in  London  and 
Dublin.     The  minute  further  says   that   the  Treasury 
'•  agree  that  that  object  will  be  best    attained  l.y  the 
"  creation  in  the  metropolis  of  a  school  of  the  highest 
"  class,  capable  of  atlbrding  the  lies!  instruction,  aiul 
'•  the  most  perfect  training,  which  can  alone  be  hoped 
"  for  from  an  institution  which  has  the  command  of 
"  the    most    eminent    and    distinguished    talent,    the 
"  advantages  of  which  will  be  experienced  by  minor 
"  institutions  throughout  the  kingdom,  not   only  as 
''  furnishing  a  (enlral   source  of  information,  but    as 
"  a  means  of  furnishing  competent  and  well  qualified 
'•  teachers  for  local  institutions,  and    of   completing 
"   the  education  of  pupils  who  desire  higher  aeeoiri- 
"  plishmcnls   than   can  reasonably  lie  expected  from 
li  minor  .schools."     That  creation  of  a  central  science 
school  continues  at  present  only  in  words,  there  is  no 
central  science  school.      Various  attempts  were  made 
after  the  passing  of  this  minute  to  create  what  were 
then  called  Trade  Schools   in  the  country.     After  a 
lew  years  they  did  not  very  well  succeed,  and  when 
the  late  Lord  Salisbury  became  Lord  President  of  the 
Council,  he  formed  a  very  strong   intention  that  lie 
would  cither  abolish  the  word  Science  out  of  the  title 
of  the  department,  or  he  would  cause  some  science  to 
be  given  to  the  country.     Accordingly  about  the  ye:.r 
1859,  certain  principles  were  laid  down  which  enabled 
the  department  to  encourage  the  teaching  of  certain 
sciences    assumed    to   have   a  direct   bearing   upon 
industry  throughout  the  country.  The  principles  then 
In  id   down  have   been   carried   much   further.     The 
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Commi-ion  will  we  from  the  .mum.!  '   ''"; 
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nine,  Mied  in    ls»i.'.  (••  120  schools.     'I 

rea-cd      (..     more      llni'i     SIX).    illltl     *° 

90.000  persons  reo-ivin^  in.-inu-li"ii.     In  statin-  the 

miiiiUT>  broadly,  1  am  gi\  ing  the  r.-ull.s  of  the  infor- 

,  obtained  up  to  the  present  time. 

n  »t  work,  briefly  and  broadlj  that 

am  loe:iii(y  thai  plnu-<es  may  establish  a -cieiice  school 

.      1 1  may  hold   it   in    a 

garret,  or  i(   may  hol.l  it   in  a  cellar,  and  the  depart- 
ilsclf  with  any  part   of  that 

question,  unletw  in.l.  •  <i   it  should  be  MEM  to  make  a 
grant    in    aid    of   (h<-    building.      The    teachers  air 
.     np|Hiiiiti>d    by    the    local    committees.       The 
teacher*  must  Imvc  provi-.l  a  certain  amoiml  of  e.mi- 
i.y  examination.     Tin-  local  committee 
Be  I"  (lie  department  that  it  has  constituted 
that    il    i-   a  school   or   class   for    teaching 
It   mav   teach  any   of  tl>  NCOS    (hat 

rmnifd     in  (lie   directory,   any   one    or    all,    and 
request    ilia!   nt  a   certain    period   of   the  year    their 
student-  may  lie  examined.     Tlio  examination  ia  con- 
dm-ted  liy  paper:-  sent  down  from  the  oHiee  in  London, 
u  (hi-  result:- of  those  examinations  the  teachers  get 
•  •nts  and  the  students  pet  prizes.      The  payments 
.mil-  on  behalf  of  those   who  are   interpreted   to 
In-long  to   the  arli/aii   class,   the   interpretation  being 
fullv  stated  in  the  directory,  but    the   prizes  are  open 
to    all    chuwes.      The  thcoiy    is   that   the   artixan  class 
pay  moderate    fees,   and   that  the  middle  classes,  so 
far  as  they  attend  those  schools,  pay  larger  fees.    The 
Comtiii-.siiin  h:  them  maps,  winch  it  is  pro- 

posed to  attach   to  the  annual  report  of  this  year, 
showing  by  two  colours,  red  ami  blue,  the  number  of 
(schools  or  re  nt  res  for  obtaining  instruction  in   science 
and    art    throughout    the    United  Kingdom.      That 
Kjslem    has    prospered    beyond     the    most    sanguine 
expectation.     In  addition  to  that  system  there  is  a 
•1  of  Mim^   in   .lermyn  Street,  there   is  a  School 
val  Architects  and  Marine  Engineering  at  South 
•u.  and  there  is  he-ides  a  College  of  Science 
'•li.-hi'd  wiihiu  the    In-t    thn-c    years)   at  Dublin. 
This  was  more  or  less  organised  out    of  old  materials 
and  re-formed  upon    the    recommendations  of  a  Com- 
miMioii  of  which    the  late  Lord  Rosse  was  the.  chair- 
man.     Yen.  brietly  that  is  an  outline  of  our  pr< 
slat.-. 

•ay  that  the  science  schools  throughout  the 

try   have  pro.-pered   beyond  your  anticipations; 

il"  yon  mean   in   the  amount    of  scientific    instruction 

imparted,  or  in  the  number  of  schools  that  avail  thein- 

ad\antages  which  are  oflercd  to  them  ? 

—'Hi.-  imml.er  s],,.;,ks  i'nr  it-. -It',  but    the   character  of 

would  be  |.i-st  sjxiken   (o  liythex.-. 

4.   llu\e  the  scientific  attainnienls  of  those  who  are 

inMrueted  in  (ho-e  schiMils  been  ndvaneing  't — I  am  of 

•n  thai  the  character  of  the   examinations  at  the 

preM-nt  linn-  i-  much  higher  than   what  it  was    when 

(he  nyntcm  W08  first  i  -tal.lished. 

•••  tin-  departments  of  si-ienci-   which    are 

rhii-fly    ntt«-nded    to   in    tlio-e    -i-hools  ;   do    they    vary 

Hindi  in    i  ],,.  eliaracter  of 

tty   much   lli.'  same? — The   variety   of 

HI  diHcrcnt  points  of  \iew  is  very  great 

the  branc-li,--  of  icience   whi.-l, 

•  I-  ? — I  tliink  it  would  be 

*•   W|1'l    'l  i    on    my   r\  idenee    ihis   brief 

V  from  the    r,.|,or|    about 
i'arliiiiiient.     At  the  pn-eiit  lime   in 
^•hy    there    are    L'l!<    classes    and  7,01)1 
I"  maei:  'iiction  mid  drawiiu 

and   (,.  .  I,,    [.racticid    plane  and 


solid  geometry  2~>7  cla»es  and  0,393  student;-.  In 
•nimafphyBiofogy  -'-'O  classes  and  6,101  students.  In 
building  "c.iiisiMietion  and  naval  architecture  jJ^li 
ad  ,•).-!  l;t  students.  Ill  pure  ninth, 'inaties 
l'L'7  classes  and  ?>,'2 -10  .students.  In  inorganic  chemistry 
191  classes  and  5,12o  students.  In  magnetism  and 
electricity  170  classes  and  4,582  students.  In 
acoustics,  light,  and  heat,  134  classes  and  3,256  stu- 
denls.  In  applied  mechanics  47  classes  and  1,345 
students.  In  geology  64  classes  and  1.646  students. 
In  theoretical  mechanics,  .")?  cla-srsand  1,052  Student;-. 
In  .-team  25  classes  and  900  students.  In  organic 
chemistry  22  classes  and  867  students.  In  vegetable 
anatomy"  and  physiology  27  classes  and  712  students. 
In  navigation  22  classes  and  536  students.  In  nautical 
astronomy  8  classes  aud  349  students.  In  systematic 
and  economic  botany  14  classes  and  310  students.  In 
zoology  8  classes  and  151  students.  In  mineralogy, 
8  classes  and  135  students.  In  metallurgy  7  classes 
and  74  students  ;  and  in  mining  4  classes  and  40 
students.  Then  the  results  of  the  science  school 
examinations  in  May  1868  and  1869  are  as  follow  : — 
The  number  of  schools  under  teachers  examined  was 
300  in  1868,  and  523  in  1869.  The  number  of  classes 
in  the  same,  856  in  1868  and  1,489  in  1869.  The 
number  of  individuals  under  instruction  in  classes 
under  certificated  teachers,  15,010  in  1868  and 
24,865  in  1869.  The  number  of  the  above  who  came 
up  for  examination  was  6,875  in  1868,  and  12,988  in 
1869.  The  number  examined  in  addition  to  the 
above,  vvho  were  not  in  schools  under  certificated 
teachers,  was  217  in  1868  and  246  in  1869.  That 
means,  that  any  persons  may  come  up  to  these  exami- 
nations that  think  fit,  although  they  may  not  belong  to 
the  schools.  Then  the  number  of  papers  worked  in 
each  subject  is  given  in  detail  under  each  of  the, 
subjects  which  I  have  read  out,  the  total  being  13,112 
in  1868  and  24,085  in  1869. 

7.  Are  the  Commission  to  understand  that  the 
whole  of  the  amount  of  pecuniary  aid  furnished 
by  the  Government  is  confined  to  payments  on  re- 
sults, or  are  the  Government  funds  applied  to  any 
other  purposes  connected  with  this  department  ? — I 
had  better  refer  your  Grace  to  the  estimates,  class  4, 
page  276,  for  the  year  1870-71.  In  respect  of  science 
the  estimate  is  divided  under  "payments  to  teachers 
on  results,"  which  I  have  alluded  to,  24,000^.,  for  the 
present  year,  "prizes  of  books,  instruments,  medals, 
&c.,  2,400/." — those  are  open  to  all  classes  of  the 
community — "  Grants  for  examples,  700/."  A  class 
or  a  school  which  seeks  to  teach  a  subject  requiring 
examples  makes  an  application  in  the  proper  form, 
and  all  the  red  tape  being  completed,  it  gets  50  per 
cent,  towards  the  cost  of  those  examples.  "  Local 
"  secretaries  for  examinations,  paid  by  the  day  and  in- 
"  cidents,  2,500A"  In  order  to  have  due  rcponsibility 
in  carrying  out  the  correspondence  the  local  secre- 
taries are  paid  a  fee  for  each  examination.  Besides 
tlu  e  sums  there  are  1,2007.  for  scholarships  of  501.  a 
y.'.-ir,  which  are  awarded  in  competition,  and  some 
other  smaller  scholarships  of  the  value  of  51.  and  101. , 
which  are  created  partly  by  Government  money,  and 
partly  by  contributions  from  localities  of  an  equivalent 
at,  and  finally  there  are  building  grants  at  the 
rate  of  2s.  (»/.  per  superficial  foot,  given  under  certain 
conditions,  for  which  this  year  2,000/.  is  asked,  making 
in  re.- ped  of  schools  of  science  a  total  of  32,800/.  for 
this  system,  to  which  I  have  particularly  alluded. 
There  are  other  payments  on  the  estimates  for  other 
matters  which  are  scientific.  I  must  say  in  addition 
to  that,  under  the  head  of  preparation  of  papers  for 
examination,  both  for  science  and  art,  the  sum  is 
large,  4,  WO/.,  and  with  regard  to  the  inspection  of 
i  ho-e  local  schools  of  science  and  art,  although  the 
staff  is  extremely  small,  still  the  cost  is  considerable, 
MI  system  is  this  :  just  before  and  during 
the  examination*  of  those  science  schools  we  obtain 
the  aid  of  various  Engineer  officers  who  are  stationed 
throughout  the  country,  who  visit  the  schools  and 
see  ihat.  e\erything  is  going  on  right.  We  have 
only  two  official  inspectors  of  science  and  art,  and 
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t\vo  inspectors  of  local  schools,  who  arc  permanent. 
oflicers  employed  ail  the  .year  round ;  but  I  gtJppOSfl 
thai  during  this  hist,  monlli  of  May  there  must  have 
been  something  like  from  GO  to  70  Engineer  and 
other  military  officers, -whose  services  were  obtained 
for  only  two  or  throe  days  at  the  time,  to  go  round 
ami  see  that  everything  was  right. 

8.  Are  those  military  officers  expected  to  take  part 
in  the  examinations  ? — They  take  part  this  much,  that 
they  go  in  and  see  that  the   proper   number  of  local 
Committee-men  are  present,  and  see    that  the  persons 
under  examination  are  sitting  properly  apart.     They 
go  in  perhaps  just  at  the  conclusion  of  the  examina- 
tion,  or  just   at,   the  beginning  of  the  examination, 
to  see  thai  the  red  tape  of  opening  the  papers,  sealing 
them   up,  £c.,  is  going  on  right,  and  sometimes  they 
hold  a  meeting  of  the  committee  if  they  find  a  screw 
loose,    and  they    endeavour  to  put    things   right.     I 
suppose   we  might   say  upon   the  average  that  every 
M'hool  is  visited  once  in  a  year  in  this  sort  of  way, 
and  perhaps  one  out  of  three  examinations  have  been 
visited  by  military  officers. 

9.  lias  each  school  three  examinations  annually  ? 
— No,  there  are  23   subjects,  and  a   school  may  have 
23  nights  of  examination,  and  about  one    in    three, 
taking  the  average  of  the  whole  country,  has  been  in- 
spected in  the  way  I  have  mentioned. 

10.  In  that  statement  of  the  expenses  with  which 
7011  have  just  furnished  us,  was  there  any  sum  in- 
cluded   for    buildings  ?— Yes  ;    2,000*.    for    building 
grants. 

11.  Does  that  vary  very  much  from  year  to  year  ? 
— It  is  a  recent  introduction.     We  have  had  building 
grants  for  art    from  the  beginning,    but  for    science 
they  are  a  novelty  of  not  more  than  two  years  standing: 
ami  these  building  grants  are  likely  to  increase. 

]  2.  Have  the  schools  been  generally  carried  on  iii 
existing  buildings  provided  for  educational  purposes 
of  other  kinds  ? — They  have  been  carried  on  in 
mechanics'  institutes,  in  literary  and  scientific  insti- 
tutions, in  elementary  schools  during  the  night,  and 
even  in  private  houses. 

13.  Is  the  cost  of  the  examiners  also  included  ? — 
Yes,    always ;   4,000/.    was   the  sum   mentioned.     I 
have  another  item  of  expense.     There  is  a  large  item 
of  5.300/.    for   "  travelling   expenses   of  inspectors, 
masters,  local  teachers,"  &c.      Of  course  this  inspec- 
tion which  I  have  described  absorbs  a  considerable 
portion   of   the   expenses.      Then     the   masters   are 
sometimes    summoned    to    London  ;    not    often,    but 
during  the  last   two   years   a   selection   of  the  local 
teachers  in  certain  subjects  has  been  brought  up  to 
London  at  an  expense  of  1,5007.,  to  get  the  benefit 
of  some  instruction  in   teaching,  especially  in  certain 
subjects,    with    an   exemplification    of  the    modes    of 
..  using    apparatus,    making    simple    experiments    and 
matters   of  that    kind,  in    which  it   was    found  that 
they  were  very  deficient.     Formerly,  when  the  system 
was  small,  we  were  accustomed  to  bring  the  teachers 
of  chemistry   up    to   Kensington  to    undergo  a  viva 
voce  examination  as  well  as  an  examination  in  ana- 
lyses and  mutters  of  that   kind,   but  we    found  that 
although   the  numbers   increased   our  premises    did 
not  increase,  and  that  the  stinks  they  made  were  such 
a  horrible  nuisance  to  the  whole    museum  that  we 
were   obliged,   and  most  unwillingly,  to  give  it   up. 
It  was  and  is  the  intention   that  in  those  buildings 
which    are   being  erected    for  the   School   of  Naval 
Architecture  and  Science  we  should  be  able  to  carry 
on  those  examinations  of  teachers  in  chemistry,  and 
then  it  is  hoped  that  we  shall  renew  it.     Last  year 
they  came  up  in  a  scrambling  way,  and  did  the  best 
they   could  in  a  week  or  fortnight  at  the  College  of 
Chemistry,    but    it  can    hardly    be    said   to    be    well 
systematised. 

14.  Are  the   masters  in  the  first  instance  selected 
My    by    those    who    establish   the    schools? — Yes, 
always. 

1").  And  has  the  department  a  direct  veto  upon 
their  appointment  ? — Mo,  we  exercise  no  voice  at  all 
until  the  question  of  paying  comes. 


16.  You  do  not  furnish   them   with  any  eenilieale   //.  <;,!,•,  /•;.«/., 

-»,!  .1  1          i  /»  fit) 


that  I  hey  are  well  qualified  to  undertake  the  duly  of 
master  /—They  must  ha\e  pas-ed  an  examination  of 
a  certain  grade,  or  they  cannot  get  the  payment,  but 
we  do  not  say  whether  A,  B,  C,  or  D  should  l>c 
Selected.  The  fact  is  that  the  system  works  very 
much  upon  the  commercial  principle.  A  man  gels 
an  examination  of  a  certain  grade  which  qualifies  him 
to  teach,  mid  he  finds  it  worth  his  while  to  add,  in 
most  cases,  teaching  to  his  other  occupations;  then; 
are  few  cases  comparatively  where  a  teacher  gets  his 
living  entirely  by  teaching  science.  In  most  case~  it 
is  supplementary  to  other  occupations. 

17.  What  is  your  opinion,  speaking  generally,  of  the 
qualifications  of  those  teachers   for   the  duties  which 
they  undertake  'i — I  suppose  that   the  examiners  pass- 
ing a  great  number   of  papers  as  being  woi  th   Stale 
money  is  the  best  proof  that  the  teachers  do  their  work 
adequately  well.     It  is  necessarily  a  rough  and  ready 
process,  but  it  seems  to  have  commended  itself  some- 
how to  the  country. 

18.  Have   you   any    means   of  tracing    what    has 
become  of  some  of  the  earlier  pupils  who  have  been 
educated  at  those  schools,  what  they  have  done  with 
themselves  afterwards,  whether  in  consequence  of  the 
training  they  have  received  there  they  have  rendered 
themselves  useful  in  the  various  departments  of  life  ? — 
The  best  of  them  come  to  the  surface  and  get  scholar- 
ships, and  I  should  hazard  the  prediction  that  they 
turn   into  science  teachers,  who  make  teaching  the 
business  of  their  life.     I  have  some  instances  within 
my  recollection  of  young  people  whose  ability  has  first 
been  manifested  at  those  examinations,  who,  taking 
several  high  positions  in  different  examinations,  became 
qualified  to  obtain  scholarships,  and  studied  afterwards, 
either  in  the  School  of  Mines  or  at  the  College  of 
Science  in  Dublin,  and  then,  having  completed  their 
curriculum,  have  become  to  a  certain  extent  professors 
and  teachers,  earning  their  living  wholly  by  teaching. 
I  should  instance  those  ;  there  is  also  evidence  that 
manufacturers  are  beginning  to  employ  those  persons 
who  have  distinguished  themselves  in  examinations. 
In  the  last  report  there  is  an  instance  of  a  man  being 
taken  into  partnership  by  a  manufacturer  in  respect  of 
his  science. 

19.  I   hardly   gather   from   the   answer    that   you 
gave  to  the  first  question,  to  what  extent  your  office 
is  connected   with  the  more  advanced  scientific  in- 
struction which  is  also  connected  with  the    depart- 
ment ? — In  respect  of  the  School  of  Mines,  the  Lord 
President  is  responsible  for  the  public  money  paid 
over   according  to  the   votes  of  Parliament   for  the 
administration  of  the  School  of  Mines.      The  Lord 
President   is   responsible  for  the  appointments,  and 
makes  the  appointments,  but  beyond  that,  in  a  vague 
way,  there  is  not  very  much  of  what  I  should  call 
meddling  between  the  department  and  the  School  of 
Mines.     The  same  answer  applies  also  to  the  College 
of  Science  in  Dublin.     Perhaps  that,  being   a  new 
institution,  and  being  in  Ireland,  has  required  a  little 
more  administration  than  the  School  of  Mines,  which 
indeed  was  created  before  the  department  was  formed. 
Excepting  so  far  as  furnishing  parliamentary  respon- 
sibility, I  do  not  think  that  there  is  very  much  con- 
nexion, or  not  a  very  minute  connexion,  between  them 
and  the  department. 

20.  Your  direct  duties  are   more   concerned  with 
elementary  than  advanced   scientific   instruction  ? — 
That,  by  the  force  of  circumstances,  has  become  a  very 
important  function  of  the  Science  and  Art  Department. 
We,  in  fact,  are  what  may  be  called  the  purveyors  of 
science  in  some  shapes. 

21.  (Mr.  Samuclson.)    Who  is  responsible  for  the 
appendix  No.  1  ?— The  officials  of  the  department  are 
responsible  for  it. 

22.  You   say   that   the   teachers   have    evinced    a 
certain   amount   of  competency.     I   would   ask  you 
whether  the  department  is  satisfied  with  that  amount 
of  competency  ?— I  should  say  "  no,"  from  one  point  <>1 
view,  and  "  yes  "  from  another.  If  you  ask  me  whether 
there  is  a  good  stock  of  very  competent  teachers  for 
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H^m.  :i,,n..fthi-eonnlry.  I  say  that  there 

Ub<1.  ii,  however.  >..u  a-k  me  whether 

Uw  couni'  -:iti-tied   with   gcltinz    tins   nail 

•iu-li ihe  leach,  r-   are  well   up  to   fixing 

nitrlil  insiruclion.  and  producing  the  resiilis  now 

pro.lii.-cd.  i  hen   I  my  M-.     If  yen  donotwanl  the 
n    io  go   further   than   it    ha-.    I  think   thai    the 
•. -tern    answers   prclty   fairly.      In   fact  I  do 
noi  sec  h.'.w  it  can  '  11  improved,  but  if; 

be  mi  v  kind  of  iiitenlioii  of  .securing  a  science  .-y.-lem 
mor.  !  limn  this  night  in-lrnclion,  then  il  is 

moot  insufficient. 

•_•:<.    Would  you  say  that  your   present   leachers  on 

the    |  .Ye  qualified    to    give    sound  elementary 

instruction    in    science    or    not?  — I     must    leave   that 

•jivcii    by    the    examiner-.       I    cannot 

nd   to   my    whether   the   instruction  i-  s.nuirl   or 

r    as    il    noes,    it  belli:   a-    I    say  :. 

kind  of  -A  Mem.  a  free  and  ea-y  system,  my  own 
opinion,  if  ii  i-  worth  anything,  is,  that  il  ads  very 
well,  bin  I  do  ii-it  admit  al  all  t'nat  it  i.-  that  il  might 

L'4.  The  reports  of  the  examiners  of  course  have 
been  under  your  consideration  ? — ^  . 

L'.'i.  Will  "you  have  the  goodness  to  state  whether 
tho-e  report-  are  upon  the  wlioie  satisfactory  ? — I 
chould  s.iv  -o,  bearing  in  mind  what  the  system  is. 
I'iic  s\-lcm  is  entirely  a  voluntary  system.  Young 
men  tlirou._'hout  the  country,  who  are  engaged  for  the 

nart  in  dailv  labour,  are  impelled  to  acquire  what, 
amount  of  science  they  can  by  attending  night 

*  during  the  autumn  months  of  the  year.  There 
cannot  be  the  slighlc-t  doubt  that  as  those  people 
toil,  pay  fee-,  and  come  up  for  examination,  and  pro- 
duce papers  which  the  examiners  put  a  value  upon, 
an  amount  of  good  la  being  done.  If  you  ask  me 
wlc-iher it  provides  that  extended  scientific  instruction 
which  young  men  who  wish  to  obtain  scientific  know- 
ledge to  go  into  industry  ought  to  have,  I  say  that  it 
does  not  adequately  provide  it. 

Will  yon  state  a  little  more  in  detail  than  you 
did  in  answer  to  his  Grace,  what  are  the  qualifications 
demanded  of  teachers  bv  the  department  ? — Xo  quali- 
fications except  those  of  having  been  examined.  Thcv 
•re  examined  in  advanced  stages  of  the  examination 
paper.-,  that  is  all  the  qualification. 

L'T.  Il  wa-  the  case,  i  think,  that  at  a  former  period 
there  ciid  examination  for  teachers,  was  there 

not  ': — Yes. 

('an  you  slate  what  relation  the  present  exami- 
nation in  an  a.ha.  Jfl  bears  to  what  was 
formerly  the  .standard  of  that  special  examination? — 
It  is  difficult  to  say  positively,  but  I  should 
think  tluil  perhaps  tin-  low.-t  llial  pass  now  are  not  as 

a-  (lie  best  of  the  teachers  who  passed  at  that 
time  :  but  1  think  that  when  there  was  a  special 
examination  of  the  teacher.-,  a  good  many  passed  who 
w.re  not  so  well  qualified  as  those  \\  ho  puss  now  in 
the  first  cla  -  of  the  advanced  stage. 

-!'  ////.!•/<•//.)  Wa-  ii  not  I  he  ease  formerly 

I  hat    '  -.ere    required  in  the  |ir-t  place   to   pas's 

n  writl<  u  examination  ? — That  was  the  first  slaue. 
:i!).    And     secondly    they    had    a    riri!     POM    exami- 

.  r  —  I-'or  a  lime   thai    was  so;  but   afterwards   a 

Kroat  dilnYnlty    was  found  in  bringing  them   all   up  to 

London.    Therefore,  centres  of  examination  for  teachers 

li-lied  in  Iy.Mi.lon,    Edinburgh,  Dublin,    and 

In    l-T,    mid    then    the     rivti    rorr    examination 

.'!!.  So  that   in    the   time   to  which    I    am  referring, 

a   wrilten    examination    and  a    vivd   rocc 

.nation,  and  in  tho-e  subjects  that  admitted  ..fit, 

..in   rxtenl.  a  practical   examination  ?_  'i 
for   li  portion  Of   the    lime;     but    the   practical 

i  xamiimtion   and    the    i-in!    rurv  examination    ceased. 
Then  the  next  stage  wa-  doing  away  with  the  special 
nation  of  lead  :!,,.,•. 

•s'""""/  -  to  the  change  that 

•i:ide  from    ihc    second    to   the   third    system,  will 

you  have  the  kindness  to  state  what   were  ihe  reasons 

cl'  the  (Icpnrlmenl  for    instituting   that    change  r— -In 


the  lir.st  place  the  system  entailed  a  large  expense  for 
which  thcie  was  really  no  adequate  return.  The 
present  examination  fulfils  all  that  you  require,  and 
us  it  is  purely  a  system  of  payment  on  results  the  pre- 
liminary examination  of  the  teacher  is  to  a  great  extent 
unnecessarv.  The  real  test  of  a  teacher  is  the  success 
of  his  teaching,  and  he  is  only  paid  according  to  the 
success  of  his  teaching,  and,  therefore,  a  preliminary 
examination  is  not  of  much  importance. 

33.  The  system  of  employing  additional  inspectors 
is  new,  is  it  not  ? — New  within  the  last  three  years. 

34.  Will  you  have  the  kindness  to  state  what  led 
to  that? — No  particular  incident  led  to    it,  but    the 
general  conviction  that  the  system  was  getting  very 
large,  that   the  expenses  were  very  much  increasing, 
and  a  desire  to  timl  out  any  defects  if  defects  existed, 
coupled  also  with  the  evidence  that  the  committees 

n  to  think  their  work  a  bore,  and  that  they 
wanted  looking  after  in  order  to  enable  the  system  to 
go  on — together  with  a  speck  or  two  of  complaint, 
and  some  few  discoveries  in  Ireland  of  an  unpleasant 
character.  A  great  number  of  small  mixed  consider- 
ations led  the  department  to  think  that  some  inspec- 
tion was  neccs.-ary. 

3o.  What  were  the  discoveries  of  an  unpleasant 
character  to  which  you  allude;  do  you  mean  irregu- 
larities in  the  conduct  of  the  examinations  ? — Chiefly 
so,  not  exactly  in  the  conduct  of  the  examinations, 
but  things  going  on  irregularly.  The  people  who 
are  charged  to  look  after  those  examinations,  in  some 
cases  do  not  attach  much  importance  to  the  necessary 
forms.  In  the  case  of  Ireland,  the  secretary  of  a 
committee  filled  up  the  names  of  all  the  committee, 
whereas  the  form  says  that,  each  member  must  sign, 
and  thus  engage  to  be  personally  responsible  for 
the  duties  that  he  undertakes  to  perform  ;  it  being 
apparent  that  the  names  were  all  filled  up  in  the 
handwriting  of  one  man,  although  it  is  really  a  cer- 
tificate,— "  We  the  undersigned  do  agree  to  do  so 
and  so  " — he  was  asked  how  he  came  to  do  it,  and 
In'  said  that  the  chairman  and  the  other  members 
of  the  committee  were  all  friends  of  his,  and  he 
thought  he  could  take  the  liberty,  and  accordingly 
he  filled  up  the  form.  That  is  a  rare  case, but  it  was 
one  of  perhaps  half  a  dozen  analogous  cases,  which 
led  us  to  think  that  a  little  inspection  would  be 
wholesome. 

36.  Is  it  not  the  case  that  some  of  the  examiners 
found  that  the  answers  to  the  papers  were  so  com- 
pletely identical,  or  so  nearly  identical,  that  there  must 
have  been  communication  between  the  pupils? — Yes, 
there  were  a  few  cases  of  that  kind. 

37.  Ami  did  not  that  circumstance  also  lead  to  an 
impression  on  the  part  of  some  of  the  examiners  that 
there    was    more    of   what   is   called  cramming   than 
teaching  in  many   of  the   schools? — There  is   a  fair 
amount  of  cramming  I  have  no  doubt  in  these  as  iu 
most  examinations.     Jt   must  be  borne  in  mind  that 
the  persons  chiefly  examined  ore  adults,  and  you  may 
assume  that  their  tone  of  morals  is  rather  higher  than 
that  of  younger  people  ;  and  it  is  also  to  be  remarked 
that,  being  for  the  most  part,  as  we  think,  grown  up 
people,  it    really   would   not  answer  their  purpose  to 
copy    nnd   cram   for  the    sake    of  their    examination. 
There  i^  no  question  that  a  large  per-centage  of  the 
instruction    in    the   country    in   science   all  round  is 
b;  inir  uiven  to  adults  in  mechanics'  institutions  in  the 
evening. 

::s.  Von  stated,  did  you  not,  that  instruction  in 
teaching  was  given  last  year,  I  believe  for  the  first 
time  .' — Ye.-. 

'•'•'•>.  And  that  it  comprehended  a  week  or  a  fortnight 
at  the  College  of  Chemistry  :— Yes,  and  some  instruc- 
tion at  Kensington. 

40.  Do  you  mean  that  each  teacher  who  came  up 
was  instructed  during  a  week  or  fortnight,  or  that  the 
whole  time  occupied  in  instructing  the  teachers  was 
a  week  or  fortnight?— Each  teacher  that  camo  up 
came  up  for  at.  least  a  week,  went  to  the  College  of 
Chemistry,  and  Professor  Frankland  did  the  best  he 
could  with  them  in  a  sort  of  class.  The  instruction 
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consisted  of  a  course  of  lectures  on  the  method  of 
teaching  physiology,  by  Dr.  Michael  Foster,  a  course 
on  leaching  experimental  physics  (light)  by  Dr. 
(iiithric,  and  one  lecture,  HM  a  short  course,  of 
laboratory  practice,  by  Dr.  Fraukland  at  the  Royal 
College  of  Chemistry  in  Oxford  Street.  Dr.  Guthrie 
gave  his  lectures  at  the  School  of  Mines,  :md 
Dr.  Michael  Foster  in  the  lecture  theatre  of  the 
South  Kensington  Museum.  The  object  of  those, 
courses  was  more  especially  to  show  easy  and  cheap 
methods  of  experimental  demonstration  to  classes. 
253  students  avtiilcd  themselves  of  the  lectures  ;  of 
these  169  attended  both  courses,  besides  which  35 
attended  the  course  on  light  only,  49  that  on  phy- 
siology only,  and  153  attended  the  College  of 
Chemistry. 

•H.  Does  your  memorandum  include  any  sugges- 
tions for  the  improvement  of  the  qualifications  of 
teachers  ? — The  memorandum  from  which  I  get  these 
statistics  is  the  basis  of  a  report  to  Parliament  upon 
the  results  of  the  science  action  during  the  past  year; 
it  is,  therefore,  hardly  the  place  that  one  would  make 
suggestions  in. 

42.  Arc  yon  prepared  yourself  now  to  offer  any 
suggestion   upon    the    subject   of  rendering    teachers 
better  qualified  for  teaching  ? — I  ventured  to  express 
my  opinion  before  yourself  as  Chairman   of  the  Com- 
mittee of  the  Mouse  of  Commons  on  Scientific  Instruc- 
tion, or   rather  I  handed   in   a  paper  which  I  sec  no 
great  reason  to  swerve  from  after  two  years'  expe- 
rience.    In  the  minutes  of  evidence  of  the  Committee 
of  1868,  at  page  392,  it  will  be  observed  that  I  pre- 
pared, at  the  request  of  Mr.  Samuolson,  a  memorandum 
on  combining  the   Royal  School  of  Mines,  the  Royal 
College  of  Chemistry,  and  the  Royal  School  of  Naval 
Architecture  into  a  Metropolitan  College  of  Science, 
the  main  object  of  which  was  that  it  should  be  a  train- 
ing  school    for    teachers.      In     that  memorandum   I 
stated   the   views  which    seemed  to  me  would  aid  in 
improving    the    class   of    teachers    throughout    the 
country. 

43.  Your  proposal  was  that  those  three  institutions 
which  you  have  named  should  be   amalgamated,  was 
it  not  ? — Yes  ;   my  opinion  is   that  you  have   in   the 
School  of  Mines  very  high  scientific  instruction  given, 
partly  of  a  general  character,  and  partly  of  a  special 
character  for  mining  ;  you  have  in  the  School  of  Naval 
Architecture   and  Marine    Engineering  professors  of 
eminence  who  are  teaching  generalities  and   teaching 
also     specialities  ;    and    again,    at   the     College    of 
Chemistry,  though  that  is  more  precise   in  its  object, 
you   have    a  good  deal   of  general  instruction.      My 
opinion  is  that  much  economy  and   very  greatly  in- 
creased ellicicncy  woidd  result  from  combining  these 
elements  and  rather  extending  the  scope  of  the  school. 
The  principal  object  being  to  train   teachers,  I  think, 
so  far  as  a  general  school  is  concerned,  that  that  is  the 
one  thing  which  is   especially  wanting  at  the   present 
time,  and  1  hardly  sec  how  it  is  to  be  obtained  except- 
ing the  State  undertakes  to  do  it. 

44.  Do    you    think   that    that  would   require   any 
large  increase  of  the  allowance  from  the  State,  or  are 
you  of  opinion    that  the   teachers   would  consider  it 
worth  their  while  to  expend  something   on  their  own 
education  ?— My  own  opinion  is  that  you  have   in  the 
case    of   the   Art    Training     School    experience  and 
analogies  which  would  be  extremely  useful  in  a  train- 
ing school  for  science   teachers.     The  system  there  is, 
that    from    all   parts   of    the  country    young   people 
who  desire   to    be  teachers  come    up    after  having 
pro\ed   themselves    to    possess   a    certain    amount  of 
competency,     and     somewhat   in    proportion     to    the 
competency    which    they    have   proved  they   get    an 
allowance     or    not.       If    they    come   up     from     the 
country    they    begin    with    an    allowance    of    10*.    a 
week,  which  goes  up  even   to  30s.  a  week,  as  a  main- 
tenance allowance,  and  they  pay  no  fees.     If  they  live 
in    London,  students   of  great  promise  and  great  ex- 
cellence, do  get  a  slight  maintenance,  but  on  the  whole 
it.  h  less  than  (hut  given  to  the  students  coming  from 
their  own  homes  in  the  country.     In  addition  to  that, 


you  have  a  number  of  students  who  desire  to  be 
teachers,  who  show  evidence  that,  they  will  be 
teachers  of  sufficient  competency,  and  who  are  ad- 
mitted to  the  school  without  payment  of  fees;  and 
in  addition  to  that,  the  public  it.-eif  is  allowed  to  come- 
to  the  school  and  get  what  instruction  it  can  upon 
payment,  of  high  fees  ;  and  my  opinion  is,  that  the 
same  kind  of  system  should  he  applied  to  a  school  for 
science— that  a  certain  number  being  evolved  out  of 
the  different  science  classes  and  schools  throughout 
the  country  by  proving  their  ability  in  a  public  com- 
petition, they  should  be  encouraged  to  come  up  to 
town,  and  should  be  maintained  whilst  they  are  in 
town.  That  would  represent  something  like  the 
present  system.  And  then  I  think  that  .another 
perhaps  somewhat  less  competent,  should  be  admitted, 
both  first  class  and  second,  without  payment  of  fees. 
And  lastly,  if  there  be  room,  I  think  that  you  should 
allow  the  public  to  come  in  upon  payment  of  very  high 
fees. 

45.  How  would  that  harmonixe  with  the  regulations 
now   prevailing   in   the  separate  schools   which   you 
would    propose    to    amalgamate    into    one    school?  — 
There  is  something  of  the  kind  going  on  ir.  the  School 
of  Mines.     You  have  a  number  of  scholarships  estab- 
lished in  the  School  of  Mines,  the  holders  of  which  get 
State  aid  of  50/.  a  year,  and  I  do  not  think  that  any- 
thing  that  is  done   in   the    School  of  Mines  would 
be   in  anywise   interrupted  or  impeded  by  a  system  of 
that  kind.     Of  course  it  depends  upon  a  discussion 
of  the  details  by  the  professors,  but  I  do  not  appre- 
hend   that    there    would   be    any    serious    difficulties 
about  it.     I  think  that  the  organisation  which  is  now 
settled  for  the  College  of  Science  in  Dublin,  nearly 
provides  for  the  same  kind  of  thing  in  London,  and 
I  believe  that  it  would  work  successfully. 

46.  I  think  you  stated  in  your  evidence  before  the 
Committee  of  the  House  of  Commons,  or  at  any  rate 
it  must  have  been  stated  within  your  knowledge,  that 
the  accommodation  for  pupils  in  the  School  of  Mines 
and  in  the  College  of  Chemistry,  in  Oxford  Street,  was 
below  their  requirements  at  that  time,  in   1868  ? — 
Yes,  I  believe  so. 

47.  Has    there    been    a  falling   off  or  an  increase 
in    the    number    of    applicants    for   admission    since 
that  time  ? — The  last   account  from  Dr.  Percy    and 
Dr.   Frankland    is   that   in    their    own    classes    they 
require    considerable    additional    space.     Sir   Rode- 
rick  Mnrchisoii,   in    February     1869,    submitted    a 
letter  of  Dr.  Percy's,  in  which  he  says  he  has  been 
obliged  for  several  years  "  to  refuse  admission  to  many 
'•  persons  who  have  applied  to  be  admitted  as  students. 
"  During  the  present  session  I  have  admitted  several 
"  students   beyond  the  number  for  which    there    arc 
"  suitable  conveniences  for  work.     The  laboratory  is 
"  not  adapted   for  more   than  nine  or  ten  ;  at  present 
"   15  students  are  at  work,  and   12  have  been  refused 
"  admission.     In   the  early  days    of  the    institution, 
"  when  it  could  only  be  regarded  as   an  experiment, 
"  it  was  wise  to  proceed  cautiously,  and  not  incur  an 
"  outlay  for  a  laboratory,  for   which  it  was  uncertain 
"  whether  there  would  be  a  demand  on  the  part  of  the 
"  public.     That  uncertainty  no  longer  exists,  as  may 
"  be    inferred    from  the  facts   above  stated.     In   an 
"  institution  like  the  School  of  Mines,  to  stand  still  is 
"  virtually  to  retrograde."     Tho  Commissioners  will 
find  in  the  16th  report  of  the  Science  and  Art  Depart- 
ment, page  25,  a  memorandum,  made  by   Dr.  Frank- 
land  in  January    1869,   which  was  submitted  to   the 
secretary  of  the  department  by  Sir  Roderick  Murchi- 
son,    in  which   he  shows   that   the   accommodation  is 
very  insufficient,  and  that  he  is  obliged  to  give  up 
teaching  things  which  he  would  desire  to  teach.     He 
compares  his  laboratory  with  those  at  Berlin  and  Bonn, 
which  have  recently  been  constructed  at  a  cost,  in  the 
one  case,  exceeding  47,00()/.,  and  in  the  other  23,000/., 
and  also   at  Leipsig  and  Zurich.     He  points  out  also 
that   the  Home   Office  is  put  to  an  expense  of  900/. 
a  year  for  a  separate  laboratory  for  work  which  he  does 
for  them,  which  would   be  rcndeivd   unneci  s.-.,i -,-  ifa 
belter  laboratory   were  provided,  and    this  year    Sir 
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II  •  .     f'^..  Rnkrirk  <•?•  in  hu  report,  •  Diirinjr  the  P«*t  year 

ki  .1  MI  praeUeal 

-e  ha*  exceeded  th:ii  recorded 
iou«  year.     Tin-  students'  laboratory  has 
rv 'nnrruw  me<  •  ••"   I""'  "illy  -10   students, 

"  bat  bv  p  'he  greater  p:irt  of  the  laboratory 

11  of  mt-arrh.  Dr.  Frnukland  has  1'ft-ii  able  to  ivcche 
eight    in    addition    lo    ihe    above 
i-nU-r.     Ne\ertheles<  many   ii|i|i|ii-iinls  hav 
reAiacd  odini  — ion." 

•I  i.l  ChcmiMry  is  held  on  n  very  short 
(ewe.  which  i-  about  ti.  it  not  ? — ^  •< 

AiUiiiiiiing    I  hut    III"  o    institutions  were  to   be 

cminl.in.il.  where  wnnlil    \»n  place    them? — Of  conr.-o 

\   iniinl  thi-i-i'  is  no  place  in  tin-  world  like   South 

it  I  .-hoiild  say  that   they  could  be  most 

economically  placed  Ht  South  Kensington. 

I-    it    (he   case  or  not   that    the  work   of  the 
i-  also  partly  carried  on  in  Jermyn 
tin-  Minn-  locality  us  the  Mining  School?— 
Yea. 

.'.I.  And  is   tin-  accommodation  sufficient   for  that 
department? — Quite    inadequate.     We   have  now  re- 
'roin    Sir   Roderick   Mnrchisoi    that  the 
:ess  of  the  .-ur\ev  is  stopped  for  want  of  accom- 
modation, and  pending  this  inquiry  the  Lord  President 
thonjlit  it   not    right   to  provide  additional   pr< •' 
otherwise   if  we  do  not  come  to  a  solution  soon  gome 
additional  lodgings  must  lie  provided  for  the  survey. 

Assuming  that  the  Mining  School  were  removed 
from  Jrnnyn  Street,  would  the  accommodation  then 
availahlc  be  more  than  sufficient  for  the  Geological 
Survey? — It  would  L'ive  jrreat  relief;  whether  it 
would  l>e  more  than  snllieicnt  or  quite  sufficient  I  am 
nimble  to  say  precisely  ;  but  undoubtedly  it  would 
give  relief.  My  impression  is  that  it  would  not  give 
quite  enough. 

onld  be  no  room  to  spare? — There 
would  \x>  no  room  to  spare  at  all. 

54.  You  have  mentioned  South  Kensington  as  the 

proper  locality  for  ,1   school  of  science  :  is   any  pro- 

M  being  made  for  such   a  school  there  in  the  way 

of  buildings  ? — Not  specifically  for  a  school  of  science. 

build  permanent  premises  for 

the  School  of  Naval  Architecture  and  Science,  and  to 
gi-t  them  out  of  their  present  wooden  sheds,  provision 
;iie   upper   part   of  the   building  for  a 
'•lerable    sixc.  in    the  view  of  those 
.iuations,  as  well  as  bearing  in  mind  the 
knowledge    that    Jermyn    Street    was    overcrowded 
with  tho-e  laboratory  students  as  well  as  the  College 
:  but    the   building  at    Kensington  was 
not  made  with  the  \ie\v  of  superseding  the  School  of 
•  l.-rmyii  Street.     It  would  conduce  much  to- 
wards ii.  and  with  additions  might  be   turned  into  a 
•d    .-chool    of  with    developments    into 

Architecture    and    Marine    Engineering    and 
anything  else  that  might  be  desired. 

it    necessary   that    the    sheds   to  which  3-011 

ihould  be  abandoned  ?— Ten  years  ago 

;  iiiti-iidi-nt  Braidwood  .-aid  that  they  were  against 

•A    in    point  of  s.'cnrity,  and  that  nothing  bat  a 

:it  department  would  dare  to  have  things  of 

up  in  us.-.      rndonl-fedly   having   lasted   for 

la-'l  a  few  years  more. 

"idy    had   one  tire,    which    certainly   would 
ihe  place,  but  we  hail  a 
' 
T  in  nn  unscientific  way. 

pinion    that    those    buihl; 

ry   -linn  time  '•-  -1C  the 
•it     'his    instant     to    irjv,. 

8,  the  crea- 

ition  for  science,   I   dare- 
ir   thN   time   we  could   provi.l. 

:  I       Ken-; 

ommodated  in  those 

buildings,  and  the  other   part    would    have   lo   be 
.  but  it   could   hardly   be-  done 
..lion  ••!'  n,akiic_'  a  suitable  place   as 
•Oon  M  th  -,i.|  l,e  limn. I. 


.".7.  Would  there  beany  ai'coniniodation  available 
in  vonr  other  miscellaneous  buildings  ? — .None  what- 
e\  er  ;  v.  e  are  chokeil. 

.",s.  You  have  a  large  lecture,  theatre,  have  you 
not  ': — Yes  ;  that  of  course  would  serve  a  purpose, 
but  it  could  not  be  absorbed  for  lectures  on  science. 

Could  it  be  made  available  for  instruction  ? — 
You  can  always  make  use  of  places  ii  good  deal,  and 
veil  might  make  use  of  that. 

60.  iiiil    it    could   not   be  constantly  used? — No,   it 
could    not    be   set    apart    as   a   definite   place   without 
stopping  other  work  that  is  going  on. 

61.  When    will    the    new    building  of  which   yon 
have  spoken  be  completed  ? — That  altogether  depends 
upon  the  Treasury.     It  might  be  completed  perhaps  in 
12   months    from    this    time    or    less,    perhaps    nine 
months.     According  to  the   sums  taken  in   the   esti- 
mates  (his   year,  it   could  not    be   completed    till   the 
year  after  next,  unless  they  are  increased. 

62.  What   is    the    sum    on    the    estimates    for   the 
present   year? — For    the    new    buildings    at    South 
Kensington,  the  vote  at  page    42  of  No.  III.  is  put 
down  at  32,500/. 

63.  That  is  to   be   divided  amongst  various  build- 
ings,  is  it  not? — Yes,  that  is  to    provide    for  some 
buildings  for  the  Art  Museum,  and  also  for  the  School 
of  Navnl  Architecture  and  Science. 

64.  How  would  that  be  divided  amongst  the  new 
buildings  ? — That  is  a  question  for   Mr.   Ayrton  to 
answer. 

65.  Since  when  have  those  buildings  been  placed 
under   the  control  of  the  Board   of   Works  ? — The 
responsibility   for   the  buildings   at   Kensington  was 
changed  this  spring,  just  before  the  estimates  were 

ired. 

66.  Before  that  who  was  responsible  ? — Before  that 
the  Lord  President  was  responsible. 

67.  Are   you    able   to   tell  the  Commission  what 
amounts    it    is   intended    to   apply  to   the   different 
buildings,  or  shall  we  get  that  from  Mr.  Ayrton  ? — 
I  think  you  had  better  get  it  from  Mr.  Ayrton,  as  he 
is  now  responsible. 

68.  Have  you  made  any  estimate  as  to  what  wor.ld 
be  ultimately  required  in  order  to  adapt  your  present 
accommodation  to  such  a  metropolitan  .school  as  you 
have  in  your  mind  ? — No,  we  have  made  no  estimate 
of  the  cost  of  the  buildings  necessary  for  a  training 
school  for  science. 

69.  What  is  to  be  the  total  cost  of  the  present  special 
building  ? — My  impression   is,   speaking   subject   to 
correction  and  to  better   information   from    Colonel 
Scott,  that  the  cost  of  the  present  building  would  be 
about  70,000/.  when  completed. 

70.  How    much   of  that   has   been    expended  ? — 
30,OOOZ.,  out  of  which  25,000*.  has  actually  been  paid. 

71.  Could  you  prepare  au  estimate  of  the   cost  of 
the  additions  which  in  your  opinion  would  be  required 
in  the  shape  of  buildings  and  fittings,   in  order  to 
adapt  the  locale  of  South  Kensington  to  u  school  of 
science  ? — Yes,  I  will  do  so.    [.See  Qu.  5953.] 

72.  From  your  knowledge  of  the  opinions  of  the 
gentlemen  holding  office  in  Jermyn  Street,  and  in  the 
School  of  Naval  Architecture,  and  in  Oxford  Street, 
would  you  say  that  upon  the  whole  they  are  convinced 
that  such  an  amalgamation  as  you  recommend  is  desir- 
able, and  could  be  readily  effected  ? — I  am  under  the 
impression  that  we  have  jrrowii  to  that  conviction.     I 
think  the  letters  of  Dr.  Percy  and  Dr.  Frankland,  and 
the  memorandum  of  Sir  Roderick  Murchison,  and  the 
conversations  which  I  have  held  with  the  other  pro- 

9,  lead  me  to  think  that  they  would  co-operate 
willingly  now  in  an  improvement  of  that  kind  ;  I 
think  that  it  would  have  been  very  impracticable 
years  ago.  I  think  that  the  popular  prejudice  against 
Ihe  distance  from  what  is  called  the  centre  of  London, 

'thing  whatever  to  do  with  the  case.     The  Art 

:nj:  School  is  seven  times  as  biir,  and  seven  times 

POSperOTJS   in    every    respect,    as'    it    was   when    it 

al    Somerset    House,  and   1   think   it    is    clearly 

•I    thai    the  public  go  whenever    they  want    a 
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thing,  no  matter  whore,  it  is.     They  go  i<>  Oxford,  to 
,ridge,  10  Glasgow,  and  lo  Edinburgh. 

73.  Apart    from  the  question  of   locality  do  you 

think  Ihiit  they  are  convinced  that  a  ;:Teal  combined 
school  would  In;  preferable  to  I  ho  separate  schools 
which  exist  now  ? — I  would  rather  not  speak  for  more 
than  I  know.  My  impression  is  distinctly  that  three 
or  four  of  ll.e  pro'fessors  are  of  that  opinion,  ami  they 
would  speak  much  bettor  for  themselves  than  I  can  do. 

74.  Sir   Roderick   Murehison   is   the   head  of   the 
Mining  School  ? — Sir  Roderick  Murehison  is  Director 
of  the   Scliool  of  Miues.     At   the   beginning   he  was 
Director   of  the  Museum.     J  think   his   function   was 
Created,     with    a.     separate   salary,     and    was     called 
Director  of  the  Museum  ;  I  think  he  is  called  now  the 
Director  of  the  School  of  Mines,  and  in  addition  ho  is 
the  Director  of  the  Geological  Survey. 

75.  Arc  his  functions  as   Director  of  the  School  of 
Mines  at  all  analogous  to  those  of  the  head  of  one  of 
our   great   universities    or   of  the    Continental   Poly- 
technic  Schools  ? — I    should    say  not  ;    but   I  would 
greatly  prefer  that   Sir  Roderick  should  answer  any 
questions   of  that  kind.     The  pedagogic  duty  I  think 
is  not  much  exercised  by  Sir  Roderick. 

76.  Do  you  think  that  the  duties  of  Director  of  the 
Geological  Survey  and  the  duties  of  the  bend  of  a  great 
school  ought  to  be  combined? — I.  should  say  certainly 
not  ;  both  of  them  are  duties  distinct  in  their  character, 
requiring  more  or  less  different  qualifications,  and  I 
am  of  opinion  that  no  university,  college,  or  school 
can  be  well  managed  without  its  duties  are  the  primary 
function  of  the  officer  at  the  head  of  it. 

77.  (  Dr.   Slmrpci/.)  I  find  it  stated  in   the  first 
report  of  the  Science  and  Art  Department  that  the 
great  purpose  of  the  teaching  of  science  is  its  applica- 
tion to   mining   and   to  industry   generally  ? — Yes  ; 
that  is  so. 

78.  Was  it  at  all  contemplated  originally  that  there 
should  be  anything  like  systematic  instruction  in  the 
diileront  branches  of  science,  apart   from  their  appli- 
cations to  industry  ? — I  should  say,  putting  back  my 
memory  to   1853,  that  there  was  a  notion  then  pre- 
vailing that    you  could  have  what  were  called  trade 
school's,  and  that  it  was  possible  to  have  trade  schools, 
just  as  they  have  them  in  several  parts  of  Europe,  for 
teaching  sciences  applied  specially  to  industry.     The 
Mining   School,  of  course,   is  a  kind    of  illustration. 
The  subjects  taught  at  the  Mining  School  are  supposed, 
and   I  presume  justly  supposed,  to  have  an  especial 
bearing  upon   mining.     I    think    all    experience   has 
shown  that  unless  you  have  the  foundation  of  a  good 

•ral  scientific  instruction  you  hardly  accomplish 
the  special  object  in  view,  and  I  think  all  experience 
proves  that  the  application  of  the  sciences  had  better 
be  left,  as  far  as  possible,  for  the  public  itself  to  deter- 
mine, rather  than  for  any  institution  to  attempt  to  de- 
cide. I  do  not  wish  by  any  means  to  imply  that  the 
School  of  Mines,  or  that  the  School  of  Naval  Archi- 
tecture should  be  abolished,  but  I  am  quite  sure  that 
neither  school  can  efficiently  exist  without  securing 
for  (he  students  at  those  schools  a  great  deal  of  general 
science  instruction  also. 

79.  Your  answer  applies  to  metallurgy,  does  it  not  ? 
— Yes,  it  applies  to  metallurgy  and  to  chemistry  as 
applied  to  the  arts). 

80.  Was   it   ever  contemplated  that  that  primary 
training  in  general  science  might  be  obtained  in  the 
ordinary  way  through   existing  institutions,  and  the 
proficiency    of    the    candidates  for    admission    to  the 
school    in    Jermyn    Street    tested   by    examination? 
— I   have  a    difficulty    in    answering    for   the    con- 
cocters  of  this  scheme  which  was  produced  in  1853, 
and  1  would  respectfully  refer  the  Commission  to  Dr. 
Playfair  who  had  more  to  do  with  it  than  I  had.     I 
strongly  hold  the  opinion  that  unless  the  general  basis 
of  science    is    sound   you   cannot  get   at  the  special 
application  of  it  with  any  satisfaction. 

SI.  Do  you  think  it  necessary  that  there  should  be 
any  general  .-cienc.e  in  u  special  school  ? — I  should  say 
thai  1  think  it  indispensable.  I  do  not  mean  by  that 
that  you  should  teach  A.B.  and  C.  D.  what  is  the  begin- 
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ning  of  things,  or  that  you  should  teach  ihe  three  It's,    //    ' 
certainly    not    in    a  training  school   for  touchers  ;    ll.e  C.JO. 

idea  that   1  have  always  had  present    lo   me    is    that    I  " 

would  not,  admit  them  to  thai  school  null  •  ,-  they 
showed  very  considerable  knowledge  of  general  .-oienee. 
before  they  were  admitted  ;  1  helieu-  it  is  found 
that  the  School  of  Mines  would  be  a  belie,  :---]iool  of 
mines  if  they  enforced  some  Mathematical  teaching 
there.  The  application  of  Sir  Roderick  Murehison 
iias  frequently  come  before  our  Itoard,  for  the  appoint  - 
incut  Of  a  professor  of  mathematics  •  in  i'act  I  have 
understood  that  the  students  that  <,ume  there1  are 
willing  to  pay  fees  for  special  instruction  in  mining, 
but  that  they  come  insufficiently  prepared  in  - 
generalities  which  are  necessary. 

82.  I  think  you  have   already  stated   that  what   is 
wanted   before  turning  the  attention  of  the  pupil  to 
special  applications  of  science,  is  an  acquaintance  with 
the    principles   of   the  different    branches  of   science 
generally  ?  —  Yes,  certainly. 

83.  My  question  was  whether  it  is  indispensable 
that  that  preliminary  instruction  should  be  given  in 
a  central  school  of  science,  or  whether  it  might  not  be 
permitted  to  be  obtained  wherever  there  is  an  op- 
portunity, that  is  to  say,  that  a  person  might  present 
himself  as  a  candidate  for  admission  to  the  School  of 
Science,  and   receive  his  special   instruction   in   the 
School  of  Science,  provided  he  could  show  his  pro- 
ficiency in  general  science,  no  matter  where  he  had 
received   his   previous   instruction  ?  —  My  opinion  is 
strongly  in  favour  of  that.     I  confine  my  observation. 
to  what  I  call  a  training   school   for  teachers,  and  ] 
think  that  that  is  the  one  thing   that   cannot  well  bo 
got   excepting   through   a   special   institution.     The 
acquisition  of  general   knowledge,  and   the   power  of 
efficiently   imparting  it,  are  two  different  things.     1 
believe   that  the  general  knowledge  can  be  acquired 
in   many    places   in   England    and    some    places    in 
London,  but  that  all  the    incidents    connected    with 
the  application  of  that  knowledge,  and  all  the  different 
modes  of  teaching,  the  different  uses  of  apparatus  in 
reference  to  teaching,  and  communicating  that  know- 
ledge   rather   than   the    general    acquirement    satisfy 
me    that    you    must    have   a   special    institution     for 
the  training,  and  when  I  speak  of  a  school  of  science 
I  mean  a  training  school  for  teachers   in  science.     I 
do  not  go  beyond  that  idea  at  all. 

84.  A  training  school  for  teachers  in  science  is  the 
purpose  of  this  great  school  of  science  that  you  con- 
template ?  —  Yes  ;    I  find  that    the  world   is    asking 
largely  for  increased  scientific  instruction,  and  1  ihink 
they  are  getting  some  crumbs   of  it   at   the   present 
time  through  the  present  system,  but  I  think  a  great 
deal  more  has  to  be  done,  and  I  think  the  foundation 
for  the  future  is  the  creation  of  competent  teacher.-?. 

85.  I  find  in  the  appendix  to  the  first  report  of  the 
Science  and  Art  Department,  at  page  415,  it  is  stated 
that  "  the  Lords  of  the  Committee  of  Privy  Council 
"  for  Trade  have  fully  kept  in  view  that  principle  of  the 
'•'  department  which  avoids  interfering  with    indcpon- 
"  dent  action,  and  encourages  to  the  fullest  possible 
"  extent  self-supporting    institutions."     With  regard 
to  the  School  of  the  College  of  Chemistry  has  that 
been  followed  out  ?  —  My  opinion  would  be  that  it  has 
not  ;  that  the   College  of  Chemistry  may,  from  some 
points    of  view,    be    considered   as    competing   with 
existing  institutions.     I  never  had  to  help   to  invent 
the  College  of  Chemistry,  and   I  have   never  been 
asked   any    opinions    about  it.     I    know   little   of  it, 
excepting   that   I  believe   its  staff    is    efficient,   but 
whether  chemistry  is  such   a   speciality  that  the   Go- 
vernment   should    spend   the    taxes    in    promoting    a 
College  of  Chemistry  by  itself,  is  a  question  upon 
which  I  have  never  been  asked  any  opinion.    If  I  were 
asked  whether  the   Government  should  encourage   a 
knowledge  of   chemistry  throughout  the  country  for 
the  good  of  industry,  upon   that  broad  proposition,  1 
hold  a  strong  faith  that   they  ought.     There  is  some. 
difficulty    about    how   it   is   to  be   done.      I   really 
have  not  formed  a  definite  opinion  upon  the  question 

A  4 
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J,.  £•»..  .  '  '  hemistry. 

•    ..    eme-tioil   01    till'    clilCHMCV    Ol      It 
14  JBIK-  1-  |,  01    under  il-   previous 

i  .  llotmiinn,  «•••   all  know  llint,  lint 
.1.   1    M>e   ii  upon  the 

,   tin-   College  of  (  he-.nislry  was 

ii:-llv  instituted   :is   r.n  independent    c.-tahlishment 
.   ami    it   went  on  lor   some  years  us  mi 
Mi-hmont,     self--upporting.     partly 
:<nd   partly  liv  tin-   subscriptions    <>!'   it.-    pro- 
moter-shut in   tin-''  a  f'-w  y**"  ii  failed,  and 
then    I    tliink   it  wns  iueoi  |M.rated    with    tin-    Science 
:iii,l  '              rttnent,  the  Government  taktog  the 

•  .1  1-aving  :i.(XK)/.  for  the  plant    and 

lixtn  forth;  hut' .-till,  if  I  understand  rightly  the 

.aciit-  in  this  report,  il  was  intended  that  it  should 
IK.  j,,  ,,L  rare  aelf«apporting  ? — Solappre- 

heiid  it  i-  to  a  givat   extent.     There    were   :i   number 

consideration-  which  led  the  Government 

.ke  up  with   the  College  of  (.'hennery   of  which 

Uv  have  hardly  iniich  more  than  a  traditional  kind 

ai'prcs.-ion.     l"  nnderstmid    your  question  not    to 

go  to   the   pivei-e    items,  hut   to   the  principle.     The 

college   i-  io   a   hug.-   extent  self-supporting,   am'  it 

costs  about  1,200/. 

87.  At  page  -I.")  in  the  first  report,  it  is  stated  that  Hie 
school,  that  is  the  College  of  Chemistry,  "  is  conducted 
"  uii  a  self-supporting  ])rinciplc,  its  whole  work- 
"  in-  being  paid  by  the  fees  of  pupils.  The 

"  profit-  after  having  reached  the  amount  of  5001.  for 
'•  iviniincrntioi.  to  the  professor  being  divided  into  two 
"  parts,  one  moiety  of  which  goes  to  increase  the  salary 
••  of  the  profeatOf,  the  other  passing  to  the  Goveru- 
"  inent."  I  uppreheiid  that  the  present  professor 
I  -alary? — Yes,  he  receives  300/.,  a  year,  and 
he  has  nn  assistant  at  100/.  rising  to  1501.  and  I 
apprehend  the  theory  is  that  a  professor  of  chemistry 
i>  indi.-pensable  fur  a  course  of  instruction  in  mining. 
I  tiud  that  he  is  charged  under  the  head  of  School  of 
Mines  and  Geological  Museum. 

88.  I  am  informed  that  the  professors  salary  of 
300/.  a  year,  is  not  as  conducting  the  School  of 
Cliemi-trv  sinijilv  with  reference  to  industry  and  art 
gcneiallv,  but  in  reference  to  the  School  of  Mines? — 
I  apprehend  so.  That  happened  before  the  College  of 
Chemistry  was  merged  into  the  School  of  Mines.  Then 
there-  were  iwo  chemists  anil  a  metallurgist.  I  tliink 
at  that  time  Dr.  Play  fair  v.  as  the  chemist  in  the  School 
nf  Mines,  and  I  think"  thai  Dr.  1'en-y  was  metallurgist  on 
the  eslabli-hnieut  nf  the  School  of  Mines.  When 
the  Science  ai:d  Art  Department  was  created,  Dr.  Play- 
fair  was  t.'iken  to  lie  .-ocretary  and  inspector  for  science, 
and  Dr.  Hofmann  was  elected  in  his  place.  At  that 
time,  I  think,  the  School  of  Chemistry  was  not  over 
pro-;  •' idling  on.  The  late  Lord 

Aslilmrii.ii   look   a  great    deal  of    interest,    in    it,    and 
helped  it  I  tliink. 

DOW    speaking  of   the    School    of  Che- 

mi.-tiy  connected    with   the  School   of  Mines  or  of  the 

:,ii-try  ?— I  am  speaking  of  the  Coliego 

•mi-try.      It    •  -sary  to    secure    Dr.  Hof- 

iiianii.  it  was  as  a  M.n  of  coinpliinent  to  Dr.  Hol'mann 

f  Chemistry   should    he  associated 

with  the  School  ftf  Mi-, 

!M>.  So  that  in  point  of  fan  il  was  in  order  to  obtain 
the  ol  Dr.  llofniann  that  the  Cow-rnincnt 

nilopted   the  College  of  ('henii-lry  ;,,(<)   the  system? 

King    from   recollection    and"   a    traditional  know- 

;     MI  under  the  impression  that  in  order  to 

rieM  Ol  ]>r.  Hofmann  it  was  considered 

-ary  to  take  over  the  College  of  ( 'hemislrv,  which 

not    in    a  Moiirifhing   state,  and   to   provide  room 

which    ir  inadi-ijn.  D0   r , 

in  .1 

i  1C   that    there    ha\e   been    con>idi  Table 

addition-    made    to   the  accommodation   -inee  the  ( ',,1- 

>•  mi-try  was   adopted    into  the    Science   and 

•  tiiK'iii  :   I,:,.-  there  not  been  a  theatre  built  by 

MI  '!— I  do  not  think  that  there  has  been 

anything  material  in  the  way  of  ehanu'e  of  prenii 


the  College  of  Chemistry.  In  ]8o8  an  open  court 
•ormed  into  a  lecture  theatre,  by  putting  a  glass 
roof  over  and  lilting  up  benches.  This  had  formed 
part  of  the  original  design  wheu  the  college  was  first 
built  in  1846,  and  great  inconvenience  was  experii 
in  the  earlv  years  of  the  college  from  want  of  it.  but 
in  eo!!^e<[ueiico  of  the  opposition  of  neighbours  it 
could  not  be  built.  The  objecting  parlies  having  (]|r.,l 
•ppeared.  the  ( lo\ -eminent  was  able  to  carry  out 
in  18")(j  what  the  Council  of  the  Royal  College  of 
Chemistry  originally  intended  to  do. 

92.  1'e-haps  yen  will  explain  what  is  exactly  meant 
by  a   self-supporting  principle,  seeing  that  those  large 
subsidies    are    given    from     the    State    for    teaching 
chemistry  in  this  school  ? — I  understand  that  the  pro- 
fessor of  chemistry    at   the   School    of  Mines  gets  a 
salarv,  he  would  get  a  salary  as  lecturer  to  the  School 
of  Mines,    and    probably   in   addition   to  that  he    has 
charge  of  the   separate  institution   which  is  in  Oxford 
Street.      It   is    true  that   the    State   appears    to    give 
about  800/.  a  year  towards  the  local  expenses  of  the 
( 'ollege  of  Chemistry.     That  undoubtedly  is  a  payment 
in  aid  of  it  ;  and  then  the  fees  of  the  students  pay  for 
the  expenses  of  the  laboratory,  and  remunerate  the 
professor. 

93.  I  see  that   there  is   a  charge  for  fuel,  gas,  and 
various  things  of  that  sort;  are  the  fee,-,  paid  into  the 
exchequer  and  then  an  allowance  made  from  them  ? 

—The  professors  divide  the  fees.  I  am  unable  to  say 
whether  the  whole  of  the  fees  for  chemistry  are  pu't 
into  the  general  purse,  or  whether  a  deduction  is  made 
for  the  expenses  of  the  laboratory  first. 

94.  lint  those  fees  are  not  paid  into  the  exchequer  ? 
—No. 

9.5.  And  there  is  800/.  a  year  received  from  the 
State  for  maintaining  this  institution  ? — 8007.  is  for 
what  they  call  the  local  expenses,  insurance,  rates, 
furniture,  repairs,  fuel,  and  light. 

96.  That  is  quite  independent  of  the  salary  of  the 
professor  and  his  assistants  ? — Quite  so. 

97.  Going  back  again  to  the  principle  which  was 
announced    at  the    beginning,    in   the    report    of   the 
Department,  in  which   it  is  said  to  be  a  principle  with 
the  Lords  of  the  Privy  Council  not  to  interfere  with 
the  independent   action    of    independent  institutions, 
whilst    in     fact    the    Government     has   in    this    case 
apparently    taken     the    teaching     of    chemistry    into 
its    own    hand,  and   is    maintaining  it    at   the   public 
expense    to   n    very    considerable    extent  ;     that     is 
scarcely  consistent  ia  it  with    the    original  statement 
of   the    department?  —  I    think    that    the    circum- 
stances   under    which    the  college  was    united  to  the 
School  of  Mines  have  to  be  borne  in  mind.     I  do  not 
apprehend  that  in  18o3  the  Government  would  ever 
have     proposed    to   have   taken    up    the    teaching    of 
chemistry  per  sc,  but  having  no  adequate  premises  for 
teaching  chemistry  applied   to  the  Arts  or  applied  to 
Mining,  the  Government  of  the  day  purchased  as   it 
were  the  rights  of  this  college  of  chemistry,  but  I  ap- 
prehend it  was   really  more  a  question  of  "getting  Dr. 
Ilofmanu  than  a  want  of  local  accommodation,  or  than 
a   <h  .-ire  of  entering  into  competition  with   any  other 
establishment.     In    point  of  fact,    that    it  was    com- 
petition, so  far  as  it  was  a  separate  establishment,  no 
one  can  gaiusav. 

98.  But   at  present  I  presume   that  many  of  the 
pupils   who  frequent  the  School  of  Chemistry  are  not 

at  all  necessarily  intended  for  industrial  pifrsuii.-  or 
for  mining  pursuits?— I  am  unable  to  speak  to  that 
point.  Some  of  the  students  hold  scholarships,  and 
on  behalf  of  those  students  no  fees  are  paid  at' all  ; 
therefore  there  is  to  a  certain  extent  a  public  return' 
for  the  salary  in  respect  of  the  instruction  of  those 
students. 

W.  A  student  who  in  the  country  obtains  a  scholar- 
ship can  only  obtain  gratuitous  instruction  by  n-ojn(, 
to  the  (.overnment  establishment;  the  Government  o~f 
eourse  would  not  pay  for  his  instruction  anywhere 
-\\  e  have  not  arrived  at  that  yet. 

100.  (Prnfes*,,,-  //„.«/,-_,/.)  1  think  you  said  that  the 
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School  of  Mines  grow  out  of  the  Geological  Survey? — 

Yes. 

101.  Ill  fact  it  was  originated  mainly  by  the  efforts 
of  the  lute  Sir  Henry  De  La  Heche  ? — Yes. 

102.  And  those  efforts   were    in   a   great,   measure 
prompted   by  memorials   received    from     (lie     mining 
districts  in  different  parts  of  the  country,  urging  the 
Government  to  establish  a  technical  school  for  mining  'i 
— I  believe  so. 

103.  In    fact,    when    the   Royal    School  of    Mines 
was    established    in    1851,    it    was,    I    presume,    the 
first  technical  school  that  the  Government  had  set  up 
in  this  country? — Yes,  the  first  for  which  the  State 
was  wholly  responsible. 

104.  It    was    originally    termed,   was   it    not,    the 
Government  School  of  Mines  and  of  Science  applied  to 
the  Arts  ? — That  I  believe  was  an  early   name,   but 
whether  the  original  one  or  not,  1  am  not  aware.      I 
know  nothing  to  the  contrary. 

105.  You    arc   aware    that  when  the    school  was 
originally  instituted  there  were  chairs  of  physics,  of 
chemistry,  and  of  natural  history,  in  the  school? — Yes. 

106.  All  of  which  chairs  were  chairs  of  general 
science  ? — Yes. 

107.  It  being  thought  by  the  founders  of  that  school, 
as  I  presume  it  would  be  thought  by  the  founders  of  all 
technical  schools  that   are  worthy   of  the  name,  that 
technical  science  must  be  made  subordinate  to  general 
science  ? — Yes. 

108.  Do  yon  think  it  would  be  desirable  or  practi- 
cable when  the  Government  huve   established   such  a 
college  that  they  should  put  a  veto  upon  anybody  ex- 
cept students  specially  intended  for  mining,  attending 
the  general  courses ;  should   they  have  shut  out  the 
public  from  all  benefit  of  the  general  theoretical  in- 
struction to  be  gained  there  ? — I  think  not. 

109.  You  are  aware,  I  daresay,  that  some  two  years 
after  the  establishment  of  the  School  of  Mines  under 
the  auspices  of  Dr.  Playfair,  who  was  then  secretary 
of  the  Department  for  Science,  the  title  of  the  college 
•was   charged,    and    it  was    called   the    Metropolitan 
School  of  Science  applied  to  Mining  and   the  Arts  ? — 
Yes,  I  believe  so. 

HO.  The  meaning  of  that  being  that  the  Govern- 
ment of  that  day  really  desired  to  convert  it  into  a 
general  school  of  science  ? — -That  was  the  desire. 

111.  You  may  have  heard  that  the  professors  of  the 
school  at  that  time  greatly  objected  to  that  change,  in 
fact   that  it  produced  a  considerable   amount  of  dis- 
union,  if   I  may  say   so,  between  the  department  and 
the  body  of  professors  ? — -Such  was  the  rumour. 

112.  For  two  reasons  ;  first,  because  we  had  a  very 
definite   object  to  begin  with,  and,  secondly,  because 
there  was,  even  at  that  time,  a  considerable  amount  of 
jealousy  on  the  part  of  other  scientific  bodies  which  we 
did   not  wish   to  increase.     Those  were    the    reasons 
which  anyone  who  is  acquainted  with  the  working  of 
the  department  is  currently  aware  were  at  the  bottom 
of  that  disagreement  between  the  department  and  the 
body  of  professors  ? — Yes. 

113.  Clearly,  therefore,  there  was  no  desire  at  that 
time   on    the    part    ot'   the    professors    to  change  the 
character  of  the  institution,  but  rather  a  desire  to  avoid 
any  possible  conflict  ? — Yes. 

114.  I  should  be  glad  to  hear  your  general  opinion 
(because  we  are  certain  to  have  the  question  before  us  in 
many  ways)  about  State  competition  with  private  enter- 
prise; do  you  think  that  State  competition  with  private 
enterprise  in  the  matter  of  education  is  absolutely  bad 
in  all  senses  and  degrees  ? — I  do  not  think  that  edu- 
cation   broadly   is  to  be   dealt  with    on  the  ordinary 
rules  of  political  economy.     I  think  that  the  Govern- 
ment should  not  do  what  it  finds  its  subjects   doing 
quite  as  well  without  its  aid,  but  I  have  yet  to  learn 
that  the  teaching,  even  of  the  three  R's,  might  be  ac- 
complished without  the  aid  of  the  State  in   some  way. 
I  fully   admit    the   principle  that  it   is    not  desirable 
for  the  State  to  do  anything  which  it  finds  well  done 
without  its  aid,  but  if  certain  things  themselves  are  desir- 
able and  not  done,  I  think   then  it  becomes  a  question 
how  far  the  State  should  intervene.     If  I  am  asked 
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whether,  assuming  it  to  be  the  public  opinion,  at  the 
present  time  it  is  necessary  for  the  progress  and  welfare 
of  this  country  that  more  science  should  be  introduce,! 
into  i In;  instruction  of  the  country,  and  if  I  am  : 
whether  that  is  likely  to  come  about  by  what  you  would 
call  private  enterprise,  I  am  strongly  of  opinion  that  it, 
will  not  come  about  in  that  way.  1  am  of  opinion  thai 
the  Slate,  even  in  bringing  that  about  as  a  national  duty, 
should  to  the  utmost  employ  and  encourage  all  the 
agencies  which  tend  to  do  (lie  work  for  Iheinselves 
which  it  cY:  !res  to  have  done,  and  I  should  greatly 
regret  to  see  State  institutions  established  over  the. 
whole  country,  and  governed  entirely  as  State  insti- 
tutions, without  reference  to  local  wishes  and  local 
action.  I  believe  that  it  would  not  encourage  science. 
I  believe  that  all  establishments  of  that  kind  are  of 
doubtful  good,  and  that  State  action,  independently  of 
any  action  on  behalf  of  the  subjects  of  the  State,  is 
!i  fallacy.  That  system  is  to  be  found  illustrated  in 
France  largely.  Where  the  State  puts  down  a  school, 
and  pays  tlie  professors  and  pays  the  establishment,  it 
docs  not  really  as  it  were  respond  to  the  wants  of  the 
locality, but  rather  imposes  its  own  theories  respecting 
them.  I  think  that  leads  to  a  failure,  but  I  empha- 
tically think  that  there  are  duties  belonging  to  the 
State  which  are  not  to  be  governed  by  the  dry  maxims 
of  political  economy. 

115.  You  are  doubtless  aware  that  the  professor- 
ships in  the  Scotch  universities  are  to  a  very  great, 
extent  regius  professorships  ? — I  am.     I  laid  before 
Mr.  Samuclson's  Committee,  as  well  as  I  could  make 
out  at  the  time,  the  total  amounts  paid  for  encouraging 
certain  subjects  of  science  throughout  the  country.    In 
1867-8,  the  estimates  showed  that  95 II.  was  paid  for 
the  encouragement  of  mathematics  in  various  ways,  in 
London,  St.  Andrew's,  Glasgow,  and  Edinburgh  ;  in 
chemistry,  1,315/.  per  annum  in  the  Universities  of 
London,    St.    Andrew's,    Aberdeen,    Glasgow,    and 
Edinburgh  ;  in  natural  and  experimental  philosophy, 
75 II.  distributed  among  the  Universities  of  London. 
St.  Andrew's,    Glasgow,   and  Edinburgh  :  710/.   for 
botany;    1501.   for    geology;    6601.   for    physiology, 
zoology,  and  natural  history  ;  and  275/.  for  mechanics 
and  civil  engineering.     I  believe   that   those  sums  go 
on  every  year.     (See  Appendix  II.) 

116.  So  far   as  those  sums   are  paid,  they  are    a 
distinct  advantage,  given  by  the  State  to  the  persons 
receiving   them,  over   private   competition,  are  they 
not  ?— Yes. 

117.  Are  you  of  opinion  that  these  aids  now  given 
by  the  State  should  be  withdrawn  in  order  to  save 
the  principle  of  not  interfering  with  private  cuter- 
prise  ? — Certainly  not.     Unless  the  State  is  prepared 
in  a  drastic  way  to  withdraw  all  kinds  of  endowment 
for   teaching   things — an    endowment  being  virtually 
public   property — I   think   taking   into   consideration 
the  little  that  is  done  here  in  respect  of  science,  which 
is  a  comparatively  modern  idea,  it  is  indispensable  that 
i  he  State  should  do  this  and  a  great  deal  more.     1  do 
not  altogether  like  the  mode  of  those  regius  endow- 
ments for  my  own  part,  because  I  think  a  better  mode 
could  be  invented,  but  I  am  distinctly  of  opinion  that 
4,800/.  distributed  over  the  country  in  this  way  does 
not   represent  the  tenth  part  of  what   ought  to   be 
distributed  in  some  better  way. 

118.  I  understand  you  to   be   of  opinion  that   the 
mere  fact   that  a  privately  endowed  body  is  engaged 
in  teaching  science  is  not  in  itself  in  your  judgment  a 
reason  why  the   State   should  abstain  from   all    fair 
competition  with  that  body  in  so  important  a  matter 
us  the  teaching  of  science  is  ? — I  think  it  is  no  reason 
in  the  present  state  of  the  world  why  the  State  should 
not  endeavour  to  supplement  the  deficiencies  of  any 
private  institution.     I  do  not  like   the  word  in  com- 
petition with  them,  because  my  view  is  that  there  need 
be  no  competition,  and  that  the  interests  may  be  made 
mutual. 

119.  Would  you  apply  your  view  to  all  privately 
endowed   bodies,  that  is   to  say,  irrespective  of  any 
limitations,  that  there  may  be  as  to  the  classes  of  the 
population  to  whom  they  are  open  ;  or  would  you  be 
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Jr.  £*9..    difPOMd   to  drawn    line    of  dci,,aivation     between    :i 

which    is   <>|i,-n    I<>  all    . 

.lor  M«j«*ty's  siihj'ici-,  and  one  which  is  limited 

UJ«Ml*;o.    ||y  nihcrconsiduratioM?   Thai  is 

.;    !  .,...,.,     .:._    :.  .  :.    u .  1  c  Mich  II   thill"   a-  II   college 

,ip,  uii.l  lliiit  it  was  a  condition 

of  Miyouc  going  to   tlial    c.illc-.-   llial  he  should  be  :i 

ist.  would  that  be  a  reason  why  the  Stale 

..Ih-ge ;  woiilil  such  action 

i  In-  Stan-  mini'  within  the  limit  of  unfair 

Coii.  -Iii  my  view  of  aiding  chemistry,  I  should 

•Vi.ul.li-  myself  i'n  getting  tin-  chemistry  if    I  got  it 

MIU nd   and   good,  with   the   institution    where    it    was 

.ulil    hardly  enter   into  my  thought.      If 

-Iv.-d     how      I    woulil    encourage    eln-mi.-try. 

dial  1  thought  i-hcmisiiy  weie  not  encoii 

of  tin nntry,  then    I    should 

esta!  .ir.-hip.-  which  should  be  nubteined  l.y 

.   which    should    In;   awarded   in   open    com- 

p.-ti'  vlierc,  and  if  .-o    he  llial    the  BOOCeMful 

r<ini|H-lil.<  .1  Baptists,  I  should    leave    thrill  to 

.IT  ilu-y   thought  lit  ;   if  they   happened    to 

belong  to  tin-  (  torch  of  Kngland,  they  might  go  to  any 

•    that  taught  chemistry  in  accordance  with  Church 

i.f  Kiigland  views,  and  if  M.  lie  theiv  were  such  u  thing 

as  a  sen:!  -fill  candidates  were 

larist-,   they    might   -in    there;   but    I     should    not 

trouble    myself  at  all  with    what   tho    institution   did 

•  chemistry,   iirovided   that   I   secured    (ho 
elu  mi-try. 

120.  That  is  not  quite  the  meaning  of  my  question; 
what    I    mean    is  that    I    can   understand   that    there 
lain    amount   of  fairness   in    the    objec- 
tion   on    tho    part  of  a   privately   endowed   body,   or 
n  pr,  .lution   which   is   open   to  all   classes  of 

tho  people  without  any  other  consideration,  that 
the  Slate  has  no  right  to  come  into  crushing  com- 
jM'liiiiJii  with  that  body;  but  the  question  which  I, 
wished  to  pin  to  you  was  whether,  if  the  teaching 
body  is  by  its  constitution  limited  to  :i  particular 
ins,  we  will  say  black  or  white,  or 
having  this  belief  or  that  belief,  whether  under  those 
circmiiManccs  it  has  any  locus  stnmli  at  all — whether 
it  has  a  right  to  complain  of  the  State  doing  what  it  can 
do  for  all  classes  of  the  people? — From  one  point  of 
view  it  has  no  right  at  all  ;  but  1  again  say  that  I  want 
the  chemistry  ;  1  want  ii  taught  and  I  should  leave  the 
recipient  of  the  chemistry  to  go  and  find  it  in  the 
plac.-  where  il  was  being  taught,  and  I  should  not 
trouble  myself  with  any  other  question  than  that, 
or  with  anything  else  than  the  result  that  it  was 
t,  and  1  would  not  give  the  State  money  unless 
that  Were  realised. 

ll'l.  There   are  two  kinds  of  objection  to  be  taken 

i,  as    it    is   called  ;  one  of  them  is 

that  the  S  iiii;r  competes  with  other  teaching, 

Mid    the    other    is    that    the  State   can  offer  rewards 

which    pi  'lowed   bodies    cannot.      Those  an; 

two  v.-ry  dilleieiit  classes   of  objections.      Would   you 

In;  ili-poscd    |,i    ivi,io\e    I  he  second  class  cif   objections 

by   throwing   open  Slate  endowments    to   be  won   by 

.!    at     private    institutions? — Yes,    cer- 

I    am  distinctly  of  opinion   that    in   the  en- 

•  nt  of  chemistry  flir  |],,.  <rOW\  of  the  industry 
of  this  country  1  should  aboli-h  ;,ny  restriction    about 

lionld  not  "limit  i|  t,,  .,,.,; 

but   I  should  give  . -neon  .,„,!    fair  competition 

I    do  not   mean   by   that    that     I    would 
reel     ill    the    way   of    n  ,-    the 

the  mil!  .   v,],,,    |   think 

'  :    but   thi- 
iit    of 

rllM  for  advanced  attain- 

.    I      hould    throw   open    upon     the 
ty. 

.    to    do    this. 
*"!•!  r  four  pi! 

I doll,  we    will    call    ihem    A..   I!.,  and    ('.. 

tor  and  equal  share  in  all 
.U    that    are   going,  and  let   them  keep 


those  endowments  while  they  continue  their  studies  at 
-ami-  privately-endowed  bodies  ? — Yes,  provided 
tin-  resiili  tained. 

11';!.  S-i  that  you  would  be  disposed  to  give  a  fail- 
share  of  the  scholarships,  which  would  be  given  by  the 
iimenl,  lo  those  private  bodies? — I  should  not  givo 
the  scholarships  definitely  to  A.  1$.  and  C.  D.  colleges, 
some  to  A.  1J.  and  some  to  C.  I).,  but  as  the  process  by 
which  science  should  be  encouraged  1  should  say  that 
i  her.'  should  be  so  many  scholarships  for  acquiring 
perhaps  two  or  three  sciences,  say  chemistry,  natural 
history,  phvsics,  and  perhaps  s;omc  others  ;  that  there 
should  be  so  many  scholarships  created,  and  that  those 
scholarships  should  be  openly  competed  for  over  the 
whole  of  the  I'niled  Kingdom  ;  that  if  College  A.  were 
teaching  those  sciences,  and  had  men  of  mark  as  ihe 
professors  of  those  sciences,  and  the  1J.  institution  in  like 
manner  did  the  same,  and  C.  also,  I  should  then  say  I  hat 
lho-e  prizes  should  be  held  out  to  the  phn 
the  instruction  which  it  was  desired  should  be  obtained, 
and  that  the  holders  of  those  scholarships  should  be 
free  to  go  to  A.  B.  or  C.  D.,  as  they  might  elect,  and 
that;  the  students  should  get  some  benefit  of  the 
scholarships,  and  the  institution  should  get  some 
benefit  of  the  scholarships  ;  but  I  would  not  assign 
a  certain  number  of  scholarships  to  A.,  some,  to  B., 
some  to  C.,  and  some  to  D.  ;  1  should  leave  the 
holding  the  scholarship  at  a  given  school,  to  be  re>oived 
by  circumstances  ;  in  fact,  I  should  encourage  com- 
petition between  A.,  B.,  C.,  and  D. 

124.  One  of  the  principal  objects  of  the  Commission 
is   to    inquire    how    the  money    given  by    the    State 
in  aid  of  science  could  be  better  distributed.     J  appre- 
hend   vour  present    statement   goes  to    show  that   the 
mode  in  which  the  distribution  is  made,  might  be  better 
effected  than  at  present  ? — Such  is  my  opinion.    I  would 
not  have  those  definite  payments  for  the  scholarships 
of  universities  and  colleges.     I  am  not  sure  whether 
there  are  any  that  go  to   Oxford  and  Cambridge,  and 
perhaps  I  ought  to  except  from  them  the  payments  for 
the  examinations  of  the  University  of  London,  which 
is  another  matter  altogether,  the  University  of  London 
not  being    a    directly   teaching  institution,   although 
there  is  an  examiner  of  the  University  of  London  who 
gets,     I    apprehend,    3001.  a    year.     Nevertheless,   I 
should  put  that   into  a  different  class,  but  so  far  as 
direct  endowment  goes,  say  200/.  a  year,  to  Kdinlmrgh 
for  teaching  chemistry,  I  should,  if  I  wore  quite  tree, 
and  could  do  it  without  a  great  row,  take   that  away 
from  Edinburgh,  and  I  should  very  much  increase  the 
whole  of  the  sum  to  be  paid  for  encouraging  science, 
leaving    Edinburgh    to    compete    with     Glasgow   or 
London,  or  anywhere  else,  by  getting  scholarships.    I 
think  that  would  be  an  extremely  good  and  self-acting 
system,  and  would  get  rid  of  all   idea   either  of  pa- 
tronage or  preference  in  one  place  or   another,  and 
would  put  all  those  places  upon  their  mettle  to  do 
that  which   it   is  assumed  is  wauled    so  far  as  regards 
scholarships.      There  are  other  modes  of  encouraging 
science  besides  that. 

125.  Will  you  be  good  enough  to  slate  what,  the 
nature  of  those  modes   is? — I   should  think   that   if 
a  place  manifested   its   carne.-tness  for  Inn  ing  science 
taught    (and    we    are    speaking   of    science    now    as 
applied  to    industry),   and    if   it  came  forward    with 
land  and   with  money  for  buildings,  and  the   founda- 
tion of  scholarships  by  the  good  people  in  the  neigh- 
bourhood,   I    should    think   that  a  very  fair    case   to 
receive    public    grants    for    buildings.      I    think,    for 
instance,    that    Owens     College    coming   forward    as 
it    is   doing,  with    very  large  subscriptions  in    aid  of 
industrial  science,  and  i'eeling  the  necessity  for  having 
something  more,  the  Stale  being    assured  thai  Owens' 
College  is  doing  what  is  right,   it   is:   fairly  entitled  to 

fcrr  a  building  grant.  1  do  not  know 
whoiher  University  College  ever  got  a  building  grant, 
bin  if  t'niversm  College  wanted  to  promote  indus- 
trial science:;,  ami  wanted  some  aid  in  the  way  of 

-god  to  follow  the  conditions,  and 
submit  itself  to  (he  disagreeables  of  Government  con- 
nexion, I  am  quite  clear  that  it  ought  to  have  the 
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inning  tliat  public  opinion  and  the  L> 
lataro  and  the  financial  authorities  are.  all  convinced 
that  i!  will   be  for  llu>   good  of  the  industrial   int< 
of  this  country,  to  have  certain  things  more  actively 

promoted    than    they    arc     nt    the    present     time    by 
independent  action. 

1'2(>.  I  :ip|)rehend  that  your  general  principle  is  that 
you  would  not  keep  State  competition,  1ml  yon  would 
widen  State  help  ? — I  would  widen  State  help,  anil  I 
would  have  no  State  competition. 

127.  In  what    sense  do   you  use  (lie  word  competi- 
tion ?     Would    you   put   down   all   bodies   at.   present 
employed    in   teaching   by  the   State,  and   abolish   all 
regiua  chairs  ? — If  I  were  free,  I  would   translate  all 
those  rcgins  chairs  into  scholarships.      (Supposing  that 
a    training   school    for   science    were    established  for 
(raining     teachers,    and    supposing    the    public   were 
allowed    to    come    there  upon    the    pa.yineut    of   high 
lees,  it  might   be  suid   that  there  was  a   competition 
with  King's   College  or  with   University  College.     I 
should  rather  get  over  that  difficulty  by  not  allowing 
liny  of  those   public  scholarships   to  be  taken  at  the 
training    college.      I    should    make    them    as    public 
scholarships  applicable  solely  to  institutions  of  a  pri- 
vate   character  which  were  doing  the  work  that   we 
wanted,  so  that  I  can  conceive  that  there  really  would 
be  no  competition  at  all  ;  there  would  rather  be  good 
fellowship  and  aid  wherever  it  was  afforded,  and  the 
Slate  would  do   that  one  thing   which  could  not  be 
done  other 

128.  Yon  mean  that  all  students  in  your  training 
college  would  be  persons  who  had,  so  to  speak,  passed 
out  of  those  private  bodies  ? — Yes. 

129.  Carrying  out  your  principle    fully,  yon  would 
abolish  all  those  aids  in  the  way  of  grants  of  money 
and  all   regius  chairs  in  the  kingdom? — Theoretically 
I  would.     I  do  not  see  upon  what  principle  you  can 
give   100/.  a  year  to  Glasgow,  and  refuse  it  to  Owens' 
t  '"liege  at  Manchester  ;  or,  as  has  i-ecently  been  done, 
you  give  120,000/.  for  buildings  in  Glasgow,  and  no- 
thing to  Manchester.     That  seems  tome  odious. 

130.  Do  you  think  that  persons  competent  to  teach 
the   higher  branches  of  science  can  be   expected  to 
trust  wholly  to  the  returns  from  fees  anywhere  ? — 
No. 

131.  How  would  you  propose  to  get  over  that  diffi- 
culty, unless  you   keep   up  your  grants  in  some  shape 
or  other  ? — I  think  that  you  may  do  it  by  this  pn 

of  scholarships. 

132.  But  scholarships  will  not  pay  the  professors  ? 
— A  scholar  docs  not  pay  the  fees  ;  but  the  Government 
will  pay  a  given  sum  on   behalf  of  the  scholar,  and  I 
think  it  would  bo  quite  possible  to  give  the  scholarship 
and  secure  the  professor  a  good  income. 

133.  Simply    out  of   the  payments   made   by   the 
( ;ovenini"iit  paid  scholars  ? — It  would  come  materially 
in   aid.     In,  lead    of  paying  400?.  at   Glasgow  in  faith 
for   the   students   that  happen  to  be  at  Glasgow,  I  do 
not  see  aiij'  reason  why  Glasgow,  if  the  professor  1m 
what  he  ought  to  be,  should  get  at  least  400/.,  we  will 
say,  of  State  money  for   the   scholars.      Perhaps  you 
would  begin  with  a  high  payment  and  gradually  get  a 

what  lower  one  ;  but  I  cannot  understand  the 
principle,  except  by  the  pertinacity  of  the  Scotch 
members,  how  400/.  was  assigned  for  chemistry  in 

gow,  and  nothing  to  King's  College,  or  to  Uni- 
versity College,  or  to  Owens'  College,  or  to  a  great 
number  of  other  places. 

134.  I  Jut  I  understand  you  would,  theoretically,  at 
any  rate,  withdraw  every  description  of  help  from  the 
teaching   of  science    everywhere,    excepr   that  which 
results  from  the  payment  of  students  or  for  students? 
—It  Si  it  it  would  work  itself  as  a  general 
principle,    with   fairness    to    the   whole    country,    and 
belter,  as  far  as   my  lights  go,  than  any  other  system. 
I  daresay  something  better  could  be  invenled  ;  but  it 
has  not  occurred   to   uv   that    there  is  :<  bed 

i  \vit h  the  case  of  Glasgow,  where  -!()()/.  is  devoted 
to  chemistry,  si.-snming  for  the  moment  that  '20/.  .- 
is   to   be   paid    for    the    instruction    of  a    scholar    in 
chemistry,  without  taking  away  its   400/.,  and   inter- 


feiing  with    its   existing   rights,  I  should  make  it  an    H.  Cnlr,  Eny., 

obligation  on  Glasgow  to  take  20  scholars  lo  learn  ''./;. 

chemi.-lry.  which    H-holar.-hip-   shoulil    be  obtiiined  by 

open  compel  i  I  ion,  and  I  should   couple  that   comlilio'n     '  '  J""c  1*70. 

with    the    400/.     I  should   not   have    any    hesitation 

about  it. 

135.  In   the  higher  branches  of  science,  take  the 
higher  branches   of  mathematics  and   higher 

for  example,  how  could  it  be  possible  that  a  prol 
should  ever  have  enough  pupils,  either  payin 
being  paid  for,  to  give  him  even  bread  and  cheese  ? — 
That  enters  upon  a  question  quite  beyond  rnv  province. 
1  am  thinking  only  of  teaching,  where  science  is  applied 
lo  indnslry.  It  also  opens  the  question  of  whether  it 
i;;  the  business  of  the  State,  without  reference  to  the 
results  at  all,  that  is  to  say,  without  tangible  and 
obvious  results,  to  encourage  certain  good  things  which 
you  cannot  hope  will  ever  in-  self-supporting  ;  but  that 
is  quite  another  branch  of  the  subject  altogether.  It 
may  bo  right  to  have  half  a  do/en  bishops  in  mathe- 
matics, and  really  to  pay  them  like  other  bishops  for 
promulgating  mathematics  ;  but  1  have  not  applied  my 
mind  to  that  view  of  the  subject. 

136.  I  asked  the  question  because  the  regius  chairs 
account  for  a   considerable  amount  of  money   which 
is  spent  by  the   State  for  science,  and  it   comes   com- 
pletely   within    our    inquiry   to   know  whether    the 
money  which  the  State  spends  for  science  could  be 
better  applied,  either  by  increasing  the  value  of  those 
regius    chairs    or  by   withdrawing  the    money    alto- 
gether ? — I  have  no  doubt  whatever   that  if  public 
opinion   desires   that    subjects    should    bo    endowed 
without  reference  to  specific  results,  that  is  to  say, 
tangible  results,  whenever  that  time   comes  they  will 
be  endowed;  but  I  do  not  think  that  public  opinion, 
as  far  as  I  understand  it,  is   inclined  in  that  direction 
at  present.     I  certainly  should  have  no  hesitation  in 
coupling  the  obligation  to  receive  scholars  with  those 
regius   endowments    for    science,    and     here    perhaps 
applying  the  same  principle  to  Oxford  and  Cambridge 
for  its  Latin  and  Greek,  and  I  think   that  we  should 
get  some   tangible  result,  and  that  the  whole  country 
should  have  the  advantage  by  this  competition.     I  do 
not  think  that  there  would  be  any  grievance  in  asking 
the  professor  at   Glasgow   to  receive  20  students  in 
chemistry,  and  that  he  should  be  credited  with  20/.  a 
year  for  each. 

137.  By  tangible  result,  you  mean  evidence  that  the 
student  has  learned  something  ? — Yes. 

138.  You   do  not  mean   that  he  has  learned  some- 
thing   which  shall  be  clearly  shown   to  be  of  money 
value  to  him  ? — No  ;  simply  that  that  he  has  learned 
something. 

139.  Can  you  give  the  Commission  any  idea  of  what 
a    science    teacher   under    the    department  can    earn 
by  the  system   of  examinations  now  current? — The 
most  notable  case,  which  we  have  often   talked  about, 
is  that   of  Bristol,  and  there  the  teacher  of  science 
employs  his  day  and  his  evening  in  teaching  science; 
and  wo  have  got  a  list  of  the  payments   made   during 
(he  past  year,  and  I  will  take  a   few   of  the  large:  i, 
those  exceeding,  we  will  say,  150?.  a  year.     The  first 
I  come  to  is  Alexander   Bickerton.     Mr.  Bickcrton 
is  a  great  organiser.     He  has  taken   certificates  in  a, 
number  of  subjects;   but    he    has  great   aptitude  for 
organising,  and  he  has  organised  a  number  of  schools 
throughout    the    neighbourhood  of  the  metropolis,  at. 
Wandsworth,  Chelsea,  Knightsbridge,  Nine  Kims,  and 
Hampton.     At   Chelsea,    to  which    he   has  paid   the 
greatest  part  of  his  personal  attention,  his  payments 
were  233/. ;  that   is  to  say,  he  was  in   a  broad  way 
credited  with  233/.,  but  under  a  drastic,  rule  which  we 
have,  when   the   payments  exceed  a  ceitain   amount, 
they  are   reduced,   and  thus   Mr.  Bickerton    received 
last  year  only  159/.     The  next  case  is  the  I'.ri.-to!  on-, 
where  the  payments  on  behalf  of  science  are  'M .">/.. 
and  the  teachers   are    T.  Coomber,  K.  C.  I'hmt,  and 
J.  Welsh,  but  practically  Mr.  Coomber  is  the   director 
there,   and   i    should   think    that    out   of  that    he   eer- 
ily gets  more  than  300/.  ;  but  that   is  a  case  where 

the  teacher  employs  his  day  time  as  well  as  his  night. 

B  2 


18  ROTAL   COMSl  N    M'lrvrini      I  N-TKt  ("TIi  >X,    ETC.  :— MINl'TES   OF    EVIDENCE. 


1*.E~.,    I  obMTTV  tb«f«  w  a  mount  Hinninglmm,  U  .  T.  Bulpiit. 
who  u  entitled  to  rect-ive.  and  wh..  hare 

reteivcd    236A    10*.     Then,    at    St.    Mark's    Colle-e. 
UJBB«l»:o.    (3le|ge-«~l..  iv  thr\   l«-:i<-h  u  iiuml'i-r   "I  ihcy 

wcn,  ,.,,iiiK-d  t..  reeelw  i'::i»/.     1    bare  nearly  ut- 

:!io*e  above  loo/.    Ofoom  Roberta,  at  the 

:uii'.'    College,    received    1  •"'•>/•     ^-    '• 
[  ]  iihoiM'ther   bred    by  this 

,1  v,ho  i-  :i  clever  uii.l  promising  man  in  the 
rollirrv  diMricl.  i.  '•'•/. 

.     That  is  qnita  new,  is  it 

not  :-_lt  i.-  within  two  JTMH  ;  I"-  « as  emnlojred  by  the. 

::ltion.   BdwardTomkbUtinthedia- 

tri.-t  ..f  Kawtci^tall.  r.;i.-ii|.,  Rochdale,  1'atricrofl.  and 

.    i  received  i'<>9/.     I  •'<>  '""  I""1   '" 

.and  tluit   nnyboily  has  earned   us  much  as   that  ; 

iliink.  in   Ireland,  where   tin-  payments 

I     numerous,   1'llt    not  SO  large. 

141.  (Pro/MMT    l/in-liy.)    I   suppose   it   would  bo 

•.   tlint    an   able  and    energetic   niiin  would  bo 

:,ble    to    rani    L'.'.O/..  giving    his  whole    time    to    it  ?— I 

:  d    say   tluit    any   man   teaching   in   the  daytime, 

in  a  populous  place,  ami  where  his  BObool   is  not 

rharged  with  rent,  would  certainly  make  250/.  without 

:,t  difficulty,  even  with  our  present  system. 

1  !•_'.  There  is  no  check  at  present,  is  there,  upon 
nny  IMTSOU  in  any  place,  or  tiny  number  of  persons, 
sending  up  people  to  be  examined? — None  whatever. 
'.hat  it  is  quite  possible  that  the  amount  of 
money  to  be  paid  in  any  -riven  year  may  rise  to  almost 
any  given  amount  ''.  —  Yes;  the  estimates,  according  to 
the  present  system,  must,  1  think,  largely  increase.  They 
were  largely'  increasing  last  year,  and  the  department 
was  a  little  alarmed  at  the  penury  of  the  nation,  and 
they  look  -(.me  measures  to  endeavour  lo  keep  the 
pavnn -ins  under  control.  That  produced  a  horrid 
outcry,  and  we  were  called  miscreants  and  breakers 
of  faith,  and  all  that  sort  of  thing ;  it  was  a  little 
hard,  imt  still  the  aggregate  payment  now  has  become 
a  large  one. 

144.  'What  is  the  amount  upon  examinations  ? — The 
payment  upon  results  to  teachers  is  estimated  at 
L'  1,(XX)/.,  and  we  are  alarmed  at  that  amount. 

1  \,~.  As  a  matter  of  fact,  not  to  use  too  strong 
phraseology,  the  practice  was  rather  sharp  last  year, 
was  it  not,  with  regard  to  the  pledges  given  to  teachers 
before?  —  It  was  rather  too  prompt.  I  think  that 
we  were  open  to  censure  for  being  too  late  with  the 
promulgation.  AVc  ought  certainly  to  have  announced 
tin- intention  three  months  before  it  was  announced, 
and  ihen  I  think  there  would  have  been  neither 
sharpness  nor  breach  of  faith  ;  but  it  was  undoubtedly 
open  to  the  observation  that  in  the  midst  of  the 
session  we  made  changes  :  but  the  remonstrances  were 
too  .-trong  for  us  anil  we  had  to  retreat. 

146.  Could  you  give  the  Commission  a  rough  notion 
of  the  rate  at  which  the  number  of  persons  examined 
each  year  has  been  increasing  for  the  last  two  or  three 
;  mean  for  examinations  in  science  only  ? — I 
think  I  have  already  given  that  answer.  The  pro- 
gress nf  the  science  schools  since  the  passing  of  the 
minute,  June  18.39,  is  shown  in  a 
table  appended  to  Captain  Donnelly's  memorandum, 
by  which  it  appears  that  in  the  year  18(i()  there  were 
nine  schools  and  ."(X)  under  instruction,  in  1870 
MO  schools  and  34,000  under  in.-truetion. 

M7.   Il     has    iniTciiM.'d    we  will    MJ    <  iirhteen-fold 

11^.   (C/iiiin/i/i/1.)    The  increase  has  been  going  on 
more  rapidly,  has   it    not,   during    Ihe    last    few 
than  befi. i  Q0  on  progressively. 

Mi*.    ( /'rttfissnr   J/ii.i/n/.)   The    increase    is    50    per 

ri-nt.  during   I  IK.-    last    1-    months-,  so  that   it.   is  qnito 

il.le   that  the   vole   may  rise  to  4(),(XK)/.,  .10,OOO/., 

•*>!.,    or    more,    in    Ihe    course    of    the     next    10 

po-t-ilile   by    this    system    of    pauneni 

ii|Min    result,   especially    in    night   classes  ;   it    has   not 

•1  thi.1  da',  •••uch. 

inn'    that    the   only  guarantee    that   you 

tlii'l   the  money  is  spent   properly,  i.-  ihe  (act  of 

'«*•'  doing  their  duly  ;  you  'have  absolutely 


nothing  else  in  fact  ? — No  other,  and   the  inspection, 
uf  course.     I  do  not  think  mysell'lhat  there  is  scarcely  - 
any  amount  of  abuse  worlh  noticing. 

l.'.l.  Could  von  give  the  Commission  a  notion  of 
the  ireneral  per-cenlage  of  rejections  last  year  or  the 
year  before,  or  what  would  be  the  average  of  re- 
jrciions  '(—  Last  year  out  of  19,000  examined,  7,000 
\\cre  failures,  or  rather  more  than  one-third  ;  that  is 
of  course  the  failures  to  come  up  to  the  standard  of 
the  examiners. 

1  ol'.  Would  there  be  nny  objection  to  put  in  n,  docu- 
ment showing  the  instructions  to  the  examiners  and  the 
principles  upon  which  the  examination  is  conducted ? 
—None  at  all.  (  See  Appendix  III.)  It  would  be  in- 
teresting lo  put  iii  this  table  of  the  number  of  students 
nmler  instructions,  the  number  of  papers  worked,  and 
the  amount  claimed  in  each  subject,  on  the  examinations 
of  May  1869.  For  instance,  the  subject  upon  which 
the  greatest  amount  of  State  money  was  paid  for 
results,  was  physical  geography,  2,t>10/.  ;  the  next 
Mihji  et  was  practical  plane  and  solid  geometry,  which 
was  2,19o/.  ;  the  next  largest  subject  was  magnetism 
and  electricity,  1,941£  ;  and  the  next,  machine  con- 
struction and  drawing,  1,861/.  ;  the  next  large  sub- 
ject w;is  animal  physiology,  1,539/.  ;  then  elementary 
mathematics,  1,462/.  ;  inorganic  chemistry,  1,482/. ; 
and  the  other  subjects  smaller  sums. 

153.  Does  it  come  under  your  knowledge  that  nny 
considerable   number   of  candidates  are  rejected  for 
copying  and  such  small  crimes  ? — No,  a  small  number. 

1 54.  Do  you  imagine  that  your  system  of  conducting 
examinations   practically  prevents   that  ? — I   think   it 
does.     It  is  open,  of  course,  to  possibility  ;  but  I  do 
not  think  it  happens  to  any  extent,  and  I   think    that 
we  almost  always  find  it  out  by  one  way  or  another  ; 
either    somebody    peaches,     cr    the    answers    are    so 
identical  that  an  inquiry  is  provoked,  and  the  thing  is 
found  out.     It  would  seem  much  more  difficult  iu  the 
art  examination  to  find  out  unfair  conduct,  but  we 
really  do  find  it  out.     For   instance,  supposing  that 
the  botile  on  this  table  is  given  as  the  subject  for 
examination,  our  examiners  really  do  find  out  whether 
a  school  has  taken   an  unfair  advantage  in  a  private 
examination  of  that  bottle.  AVe  had  a  remarkable  case 
this  year,  where  there  was  reason  to  think  that  some 
unfair  advantages  had  been  taken  ;  and  it  turned  out 
that   the   secretary  had  disclosed   to   the  school    the, 
object  which  they  would  be  called  upon  to  draw,  and 
they  had  then  practised  it  some  time  before  the  exami- 
nation, and  it  really  was  found  out  by  the  evidences  of 
the  drawings  themselves,  which  is  more  difficult  than 
the  science  papers. 

155.  Upon    that  account  do  you  consider  that  if 
all   the  inspectors  and  the  examiners   did   their  duty 
the  money  would  be  fairly  paid  ? — I  have  no  doubt 
about  it. 

156.  There  is  another  point  upon  which  I  think 
the  examiners  have    made  representations  once   or 
twice  ;    it  is  a  difficulty  which  arises  with  all  exami- 
nations that  I  ever  was  connected  with,  and  it  has 
been  adverted  to  by  Mr.  Samuelson,   and  that  is  I  ho 
normal  and  regular  tendency  to  cram  the  students  for 
examination.     There  have  been  representation,-?  made 
to  the  department  upon  that  subject,  have  there  not? 
— Not  a  great  many.     I  think  it  has  been  more  out- 
side talk  than  anything  else. 

157.  J  think  there  is  a  certain  tendency  on  the  part 
of  some   of  the    teachers,  if  I    may    use    a    familiar 
phrase,  "  to  teach  for  the  pot  ?"— Te.s  ;  there  no  doubt 
is  that  tendency. 

158.  That  is  to  say,  to  get  a  number  of  very  small 
.  and  cram  them  like  turkeys,  with  just  what  they 

can   put  out  again  when    the   examiner   asks  them 
questions  ? — "Ye.-. 

159.  Do  you  think  that  that  has  been  on   the  in- 
Crease  or  (he  decrease,  since  the  commencement  of  the 
whole  system  ?— 1  do  not  think   that  there  has  been 
any  increase  myself.     I  should  be  inclined   to  think, 
speaking    generally,    that    there    had    been    rather  a 
decrease. 

KiO.  1  presume  that  that  is  a  matter  which  may  be 
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dealt  with  by  tlic  examiners  if  they  look  carefully  into 
their  work  ? — I  think  that  new  teachers  may  com- 
mence that  system,  but  they  find  after  a  little  expe- 
rience that  it  (hies  not  answer.  There  arc  always 
cropping  up  some  new  teachers  everywhere  who 
bring  forward  such  thin 

161.  Do  not  cases  of  this  kind   sometimes    happen, 
that  70  or  80  sets  of  papers  arc  sent  from  one  school, 
and  perhaps  75  out  of  that   number  arc  plucked  for 
that  simple  fault  ? — Yes,  those  things  ha\c  happened. 

162.  But  that  is  on  the  decrease,  is  it  not? — Yes; 
it  is  sufficiently  checked,  I  think. 

1(53.  Do  not  you  think  that,  the  old  system  of  an 
examination  for  teachers  was  a  very  great  check  upon 
that? — -Yes,  but  only  so  far  as  having  proof  of  a 
teacher's  own  knowledge. 

164.  Under  the  old  regulations  the  teachers  before 
they  were  allowed  to  tench  were  called  up  and  had  to 
pass  a  special  examination  of  their  own,  and  the  result 
of  that  was   that  they  were   at  any  rate  seen   to  be 
competent  to  teach,  it  being  in   the  main  the  incom- 
petent persons  who  try  those  tricks? — I  have  reason 
to  think  that,  some  of  the  worst  cases  of  cramming 
occurred  under  teachers  who  were  supposed  to  have 
been  highly  skilled  in  teaching. 

165.  Do  you   think    that  any   good   has   resulted 
from  giving   the   teachers  special  instruction  how  to 
teach   physical   science  ? — I  have   heard   it  said  that 
the  examinations   this  year  have   proved  the  advan- 
tage of  that   little   instruction   that   was   given  last 
year,  and  that  confirms   me  in  the  view  that  it  would 
certainly  be  desirable  on  some  system  or  another  to 
improve  the  teaching  power  of  masters.     It  is  obvious 
in  a  case  like  that  where  the  instruction  ought  not  to 
be   by  book  instruction,   but   somewhat   by  manual 
dexterity,  and  possessing  really  a  knowledge  of  what 
can  be  done,  that  you  can  hardly  impart  that  know- 
ledge to  teachers  excepting  by  demonstration,  it  is 
not  to  be  done  by  books  ;  the  same  thing  applies  to 
chemistry,  and  no  doubt  to  other  subjects. 

166.  What  proportion  of  all  the  persons  who  are 
recognised  by  the  department  as  teachers   came  up  to 
this  special  instruction   last  year  ? — There  were  253 
who   came   up   to  those   lectures,  and   the  number  of 
teachers  giving  instruction  at  the  present  time  is  957. 
You  will  observe  that  those  came  up  only  for  certain 
subjects. 

167.  You  pay  their  expenses  up  to  town,  do  you 
not  ? — Yes,    and    we    give    them    their    maintenance 
allowance  during  the  week. 

168.  What  evidence  do  you  require  that  they  have 
prolited  by  that  stay,  if  any  ? — They  had  to  take  notes 
and  to  make  a  report,  and  the  lecturer  examined  into 
t  he  result  of  their  coming  up.     They  were  not  allowed 
to  come  up  to  London  and  amuse  themselves.     They 
had  to  attend  every  day. 

169.  May  1  ask  what  would  happen  supposing  you 
had  reason  to  believe  that  an  examiner  did  not  do  his 
duty  properly,   because    that   is    the   most  important 
part  of  the  whole  system  in  relation  to  the  distribu- 
tion of  public  money  ? — I  think  the    simple  process 
would   be    that   he  would    not  be    asked   to  examine 
again,  and  such  cases  have  occurred.     Of  course  they 
are  rare,  but  there  are  occasions  when  the  department 
has  been  of  opinion  that  an  examination  hr.s  not  been 
quite  satisfactory.     I  do  not  say  whether  in  science  or 
art,  but  in   such   cases  the  examiner  simply  has   not 
been  asked  to  do  the  work  again. 

170.  Then   the   examinership   is  not  a  permanent 
office,  but  one  which   is  held  at   the  request  of  the 
department   for    a  year  ? — It    is    like  almost   all  the 
work  of  the  department,  it  is  done  by  piece  work  and 
not  a  permanent  arrangement. 

171.  (Sir  J.  Kriy-Sltiittlcii-ortJi.)   I  think  I  under- 
1    you    to    say  that   the    teaching    in    science    of 

the  country  is  at  present  chiefly  conducted  in  evening 
schools  ? — Yes,  the,  teaching  to  artizans  in  evening 
cl.-i.  see  ;  \  am  under  that  impression. 

172.  Are  you  aware  to  what  extent  it  is  conducted 
in   day   schools  ? — I  think  we   can   give  in  a  return 
without  difficulty,  showing  where  the  instruction  is 


imparted   by  day  leaching.     At  page  78  of  tlie    16th    //  Cole  /-.'*</. 

1  >  jl     -  .  •  tL      A  I  (•      ,  1  •  I  1  * 


Report,  there  is  an  "  Analysis  or  the  gcieuce  aohooU 

"  and  classes  in  connection  with  the  Science  and  Art 
"  Department,  made  up  to  April  JS69,"  which  give* 
the  information  which  the  honourable  Commissioner 

desires  —  "Institutions  in  which  hoys  arc  taught, 
"  having  day  (jr  day  and  evening  classes  in  science, 
78,  and  the  number  of  individual  students,  5,12!)." 
Training  colleges  having  science  classes,  15;  and 
the  number  of  students,  S2 !.  Institutions  in 
operation  as  science  and  iirt  schools,  but  having 
evening  classes  only  in  sciencc,12  ;  and  615  studc 
"  National  school  premises  used  lor  evening  sciem-e 
"  classes" — we  can  do  nothing  in  the  daytime  there 
— "  206 ;  and  5,745  students.  Evening  science  classes, 
"  taught  in  buildings  of  a  miscellaneous  character,  .'>(>  • 
"  and  1,666  students.  Navigation  schools,  7  ;  and 
"  1,150  Students.  Science  chisses  in  mechanics, 
"  literary  and  other  institutions  of  a  similar  character, 
"  113  ;  and  6,494  students." 

173.  So  that  out  of  516  schools  or  classes,  78  are 
taught  in  the  day  time  ? — According  to  that  table  that 
is  an. 

174.  I   understand   that    the    occupations   of    the 
teachers  who  are  employed  in  teaching  those  classes 
are  various  ;  they  are  not  solely  employed  in  teaching 
the  classes  ? — Yes,  that  is  so. 

175.  Are    the   majority   of  them  teachers  of  day 
schools  ? — I   think   the    tendency   lately   has  been  to 
increase  the  number  of  teachers  of  day  schools.     At 
the   beginning  I  think  it   was  not   so  ;   in   fact  the 
Education   Department    years    ago   discouraged   the 
teachers    doing  anything    but  attending   to  primary 
education,  but  that  restriction  has  of  late  years  been 
somewhat  ameliorated. 

176.  It  has  been  altogether  withdrawn,  has  it  not  ? 
— I  am  not  sure  whether  there  is  not  a  remnant  of  it. 
They  cannot  teach   science  during  the  day  in  the  day 
schools,  but  in   the  evenings  they  can.     There  was  a 
restriction  on  account  of  their  having  pupil  teachers 
at  one  time. 

177.  Is  there  any  remaining  restriction  upon  the 
teacher  of  a  day  school  holding  an  evening  school  for 
science  or  for  any  other  purpose  ? — Not  in  England. 

178.  To  the  extent,  therefore,  to  which  certificated 
masters  in   charge  of  day  schools  are  employed,  the 
instruction  in  science  in    the  evening    has  to   follow 
somewhat    like  five   hours   of  instruction  of  the    day 
schools  and  one  hour  and  a  half  of  their  pupil  teachers  ? 
— Yes,  it  is  hard  work,  certainly. 

179.  Whilst  on  the  one  hand  there  would  obviously 
be  a  great  advantage  that  a  certificated  master  should 
be  employed,  inasmuch  as  he  would  have  not  merely 
sound    elementary   instruction,    but    a    knowledge    of 
method,  is  it  not  clear  that  inasmuch  as  he  would  bo 
employed  five   hours  in    the    instruction    of  his    day 
school,  and  ought  to  be   employed  an   hour  and  a  half 
in   the  instruction  of  his  pupil  teachers,  it  would  be  a 
disadvantage   to  the    science   school    that    he    should 
come  to  the  instruction  of  that  school  after  six  and  a 
half  hours  of  previous  instruction  ? — Yes. 

180.  It  is  not  strictly  within  the  limits  of  the  proper 
inquiry  to  be  made  of  yourself,  but   may  you  not  bo 
incidentally  aware   that  certain    of  thoso  certificated 
masters  arc   likewise    employed  in  the   instruction  of 
ordinary  evening  schools  ? — I  think  most  likely. 

181.  If,  therefore,  there  should  be  superadded  to  the 
work  which  I  have  described,  the  instruction  of  an  ordi- 
nary evening  school,  antecedent  to  the  science  school, 
that  would  add  to  the  labour  of  such   employment  ? — 
Yes. 

182.  And   to   the   fatigue   of    the   master  ? — Yes, 
certainly. 

183.  If  I  were,  therefore,  to  take  into  account  the 
fact   that    a  very    considerable  proportion  of  those 
teachers  are  certificated  masters  so  employed,  is  it  an 
improper  inference  to  regard  the  present  system  as 
transient  and  temporary  ? — I  have  no  doubt  that  it  is 
only  a  transitional    system,    somewhat   like    making 
bricks  without  straw.    Not  apologetically,  but  I  think 
it  right  to  say  that  really   Lord    Salisbury,  like  the 
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fcctweh^jn.«  to  do  the 

OUM  .  »i,d  1  iliink  that  son.,,  p.,,,1  ha-  1, 
,,„.!  I  lliiuk  n  great  deal  more  v"'"''  '-1"  l'r  ll(""'-      , 

•J'urnii...-   fi'M.i    th.-    cxi-ting     M.-tcm    to    thai 

M.hMitu;  1  mjder- 

li~hment  of  a  training  college 

lion  of  teachers,  have  you  formed  any 

„  of  the  period.  th;:;  •  the  number  d 

mm  daring  which  it  would  ).,•  desintble  to  tram  such 

college  ?—With  all  Bubnnwion  I  do 

i,M,k   ii]H.n  a  tminii  e  for  teachew  «.-  a, 

,,t  system.     1  look  upon  it  as 

,.im.,,img  somewhat  the  deficiency  d  the  preaen) 

.nslruc- 


, 

ML.md  providing  the  means  for  increased  .nslruc 
whieh  could  !«•  given   »1   "I'"'!-  times  than  in  tho 
ing       1  think  that   th.-  pn-ent  system  is  likely  to 
id,   modifications.    for  u    long   time,   that  is 
5,SI  MMniciioii   t»  persons   in   the  evening 

who  are  willing  to  come  for  it.  A  great  part  ol  those 
who  ,lo  come  now,  under  no  circumstances  would  be 
able  to  coin,-  in  tin-  daytime.  I  look  to  the  era 

hers  in  greater  numbers  than  exist  now 

and  more  competent  teachers  than  exist  now   a.s  being 

likclv  to   U-nd   to   the   creation    of  day   instruction   in 

(.cicMee.  and  particularly  in  c-enlrcs  of  industry  where 

lit  in,  .-,  nt  thei-earc  no  schools,  or  but  i'cw  school 

Mill  f,.w,  :  -      At    present,  if    any  magic  wand 

were  held  up  over  Kngland  and  it  was  said  that  there 

should  be  100   dav  KOOob  in   substitution  say  of  the 

unmar  schools,  you   would  have   no  teachers. 

on  WOOld  hardly  have  competent  teachers  to  carry 

i,  -lion   into   every   part,  mid  until  you   have   got 

you   cannot  cany,  in  my  opinion,  out 

a  system  of  general  instruction  in  science. 

5.  Not  to   revert  to  my  question  for  a  moment, 

bnt  going  back  to  what  we   have  previously  been  dis- 

:i'_r,  i-  it  not  a  clear  and  absolute  necessity  that  a 

in  which  employs  for  the  majority  of  its  teachers 

[floated  masters,  who  have  charge  of  day  schools 

likewi-e  of  elementary  evening  schools  and 

the  in-tniction  of  pupil  teachers,  and  snperadds  to  that 

labour  the  charge  of  science  schools,  should  be  regarded 

as  simply  transient  and  temporary  ?  —  Certainly. 

I  Mi.  N-eing  that    it   is  simply  transient  and   tern- 

iy,  the  question  that  1  put  was.  What  is  to  be  the 

|H-ri<»'l   of    in.-truction  in  a  training   college  intended 

for    the    production    ol    a    superior    class   of    science 

:,i-rsr  —  Hitherto  the  world  has  made  use  of  the 

material  at    hand   for  getting  any  science  instruc- 

tion :  "i-ning  a  better  .-et  of  teachers,  and  relieving  the 

i   of  the  elementary  school  from  the 

duties  which   he   now  performs,  and   perhaps  helping 

him    in   the   daytime   n    little,  so  I  think  that  science 

•.-.anted  and  would  he  useful. 

1*7.   1  want  to  know  how  long  would  be  the  period 
1   an  individual?  —  1  should,  think  that, 

:    the    best    of  our  certificated    le: 
iinii^iir.'    them  up  to   a  centre,  where  they  would 

'"•y  would  get  a 
in  a  year. 

not  eeitilicated  teachers,  how 
Then]    think   they  must 
i  ted. 

raining 

of  primary  in- 
etion   in   i      on  int  <  •    trainii  !    then 

"•quire   a  i  ruction    in 

:!inii  (hat.      I    should    -;\\    that 

ntral  place,  they  should  bring 

•  now 

Illcll   COIMp: 

It  is  indispensable 

•ii  to  employ  those 
In    a 

"•l.'inciiliiry  day 
pupil-teacher  ami   evening   school    in- 


Ftrnetion,  but  as  in  charge  of  scientific   instruction 

cither    in    day   or   e\<ning    schools    without     having 
charge  of   day  schools  ? — Yes;  a   class  of  secondary- 
liers.     I   think    that    that   i:-  a  matter 
whollv  unpro\i,led  for  at  the  present  time. 

I'M.  Has  any  otimate  been  made  of  the  animal 
cost  of  the  training  of  a  pupil  in  London  at  the  pro- 
posed Scientific  Training  College?— I  do  not  appre- 
ihat  the  cost  need  very  much  over  a  large 
number  exceed  the  cost  of  a  student  at  St.  Mark's.  I 
should  think  that  about  501.  a  year  would  do  a  great 
deal. 

192.  At  present  I  believe  very  few  building  grants 
have  been    made   for    the    erection   of  scientific   day 
schools? — Very  few. 

193.  In  prospect    of  the  training  of  such   scientific 
teachers    in   the  proposed   college,  I    apprehend    that 
the  department   has    in  view   the   building  of  scien- 
tific day  schools  in  the  country  ? — I  should  hope   BO, 
but  we  have  nothing  in   view  ;    we  arc  only  prepared 
to  respond  to  the  public  demand  governed  by  the  views 
of  the  Treasury. 

194.  But   it   seems   to  follow  that    if   there    is    a 
teacher  there  should  be  a  sphere  of  action  ?— Yes. 

195.  Consequently   if   the  sphere   of   action    is    to 
differ   from   that   which   at   present    exists,   it    would 
seem  to  bo  of  necessity  that  there  should   be  either  a 
scientific  evening  or  day  school,  and  buildings  where 
there  are  not  such  buildings  as  those   of  the    superior 
mechanics'  institutions? — Certainly,  the  present  system 
has  been  to  lay  the  foundations  for  such  spheres  of 
action. 

196.  Has  not  one  merit  of  the  existing  system  been 
its  very  wide  diffusion  through   humble    spheres   of 
action,  and    its   availing  itself  of  any,  even  the   very 
humblest,  means  in  point  of  buildings  and  local  appli- 
ances ? — Yes. 

197.  And   it  has    had    to    struggle     against    the 
difficulties    to    which   I   have    already   pointed    of 
employing   over-worked   teachers  in  extra  hours   of 
labour  ?— Yes. 

198.  I  understand  your  idea  to  be  this,  that  you 
would  desire  to  create  a  much  higher  class  of  teachers, 
and  that  they  should  not  be  over-worked,  that  they 
should  have  nn  opportunity  of  being   employed  in  the 
day  as  well  as  in  the  evening,  and  that  they  should 
not,  as  at  present,  have  other  scholastic  duties  which 
are    liable    to  be  consequently  ill-performed  ? — Cer- 
tainly, I  indulge  in  a  dream  that   all  populous  places 
will  have   several  grades   of  schools  ;  that  you  will 
have  an  infant  school,  and  a  school  for  elementary  in- 
struction, and   that    you  will  have    then  a   secondary 
instruction  school  to  which   the  best,  children  will  be 
drafted,  and  in  those  schools  T  think  you  will   want  a 
good  many   science  teachers.     Such  organizations  arc 
growing.     There  is  the  case  of  Faversham,  which  is 
a  notable  one,  where  the  people,  having  had  the  mis- 
fortune of  a  large  endowment,  and  having  paupcri/ed 
the  neighbourhood   through   its   means,  and   brought 
all  the   riff-raft'  of  the  county   to   come  and  live    in 
and  near  Faversham,  they  awakened  all  of  a   sudden 
to  the  conviction  that  they  could  do  better  with  their 
money  than  give  it  away  to  the  poor  of  Favershani, 
and  they   reorganized  all  their   educational   establish- 
ments ;  church  and  dissent  seemed   to   have  sunk  all 
their  differences  ;    they  have  one  very  large    infant 
school,    they  have  two   other    schools    of   a    primary 

icter  ;  they  have  another  branch  to  which  hoys 
are  drafted,  and  some  of  them  supported,  that  is  to  say, 
they  do  not  pay  fees,  and  in  all  those  divisions  the 
whole,  of  the  people  of  the  district  seem  to  unite  and 

.  The  respectable  tradesmen  send  their 
children  to  the  upper  school.  They  send  them  in  the 

10  the  primary  school,  and  then  the 
children  go  on  to  the,  other  school  ;  thus  they  have  in 
Kaversh;im  those  schools  which  are  worth  anybody's 
whili'  to  visit,  They  have  some  old-fashioned  notions, 
:ill  they  have  this  organization  of  drafting  the 
children  from  one  grade  to  another.  The  only  link 
in  tin;  chain  that  at  present  is  not  as  right  as  it  should 
be,  it.  the  grammar  school  ;  they  have  an  old  Edward 
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the  Sixth's  Gramma?  School  Which  wants  puttin;..  in 
order,  JUKI  ma  of  which  they  get  liltle  good  ;n  p, 
I  look  forward  to  a  time  when  populous  places  will 
have  those  grad«6  of  schools,  anil  in  the  last  grade  |,ut 
one,  and  in  the  last  grade  of  tlie  schools,  meaning  ilic 
highest,  1  think  those  science  teachers  will  be  very 
much  wanted. 

199.  One  advantage  of  the  evening  science  school 
lias  obviously  been  that  a  youth  might  pursue  his 
practice  of  some  department  of  industry  in  the  day- 
time, and  acquire  theoretical  instruction  connected 
with  thai  department  of  industry  in  the  evening— as 
for  example,  lie  might  be  working  in  a  colour  shop  or 
print  works  in  the  daytime,  ai.d  he  might  attend  a 
chemistry  class  in  the  evening— do  you  consider  that 
the  combination  of  practical  instruction  in  art  when 
combined  with  theoretical  instruction  in  science 
important  or  otherwise  ? — Very  important.  I  cannoi, 
doubt  that  a  carpenter  who  knows  a  little  of  aeometry. 
and  who  is  able  to  form  theoretically  an"  oval  ac- 
curately on  paper,  would  be  all  the  better  carpenter 
for  having  that  knowledge.  At  the  same  time  I  am 
bound  to  say  that  I  think  students  in  the  evening 
classes  frequently  go  in  for  a  kind  of  relaxation.  If 
they  take  up  with  botany  or  zoology,  or  any  branch  of 
iiiil  lira]  history,  it  is  rather  a  relaxation  from  their 
daily  work,  although  the  numbers  that  I  have  road 
show  that  a  great  many  certainly  go  in  who  have 
practical  objects  in  view. 

200.  I  do  not  mean  in  the  slightest  degree  to  under- 
rate the  importance  of  mental  training,  even  when  it 
is  pursued  for  the  object  of  amusement,  but  looking 
to  the  industrial   progress  of  the   country,  and  to  (lie 
idea     which    has     possessed    many    minds    that   that 
progress  might  be  greatly  promoted   by  the  union  of 
practice  with  a  knowledge  of  scientific  theory,  is  not 
that  combination  of  the  employment  in  the  workshop 
with  theoretic  instruction  important? — Most  impor- 
tant.    It  was  advocated  by  Adam   Smith   100  years 
ago,    who    said    that     the    state   would    do    well    to 
encourage  the  teaching  of  elementary  and  geometrical 
drawing  by  giving  prizes  amongst  the  people,  and  yet 
within    my  recollection   a   minute    of    the    Board   of 
Trade  was  nearly  passed   (it  was  not  passed),  saying 
that  it  was  no   part  of   the  business  of  the  State  to 
help  carpenters  to  draw  at  all. 

201.  Supposing   that   a   training   college   for   the 
education  of  teachers  of  science   should  be  developed 
at  South  Kensington,  would    it   be  desirable  or  not 
that  besides  theoretic  scientific  instruction,  the  appli- 
cation of  that  instruction  to  the  arts  and  industry  of 
the  country  should  be  taught  in  that  college  ?— My 
own   opinion  is   that   such   special   application  ought 
not  to  be  taught   there,  that  having  given  a  general 
instruction,  and  qualified   the    teachers  to   impart   it 
as   much    as    may    be,  you    should   leave    them    and 
the  various  industries  to  settle   any  further  develop- 
ment  according    to   their   wants.      I   do   not   mean 
that    in   looking   to    the   establishment    of  a  central 
training  college  you  are  to  supersede  perhaps  some 
special  developments    of  it   in   the  third    year's    in- 
struction, say  in  respect    either  of  mining   or  naval 
architecture;    perhaps    there    may    be  some   other 
subjects,   and  I  should  not   like,  in  seeming  to  advo- 
cate  the  establishment  of  a  training  college,   to   be 
thought  to   desire  to  extinguish  the  School  of  Mines, 
or  any  of  those   specialities.     I  would  rather  like  to 

them  treated  as  they  are  done  in  the  College  of 

in  Dublin,  made  a  special  business  for  a  third 

year's   course   of    instruction.      Whether   a   teacher 

a    lake  up  with  a   third  year's    course,  say  for 

mining,  or  not,  I  do  not  know.     I  do  not   think  that 

ninny  would,   although  some  might,  and  I  would  not 

prevent  them,  but  I  can  hardly  contemplate-  that  they 

I  take  up  much  more  than  the  generalities. 

202.  Is  it  not   apparent  that   the  School  of  Mines 
was  originally  established  with  an  idea  that  such  a 

"nnlion  of  theoretic  and  practical  instruction  was 
—I  apprehend  so  certainly. 

203.  Does  not  that  idea  also  govern  the  establish- 


ol'  ihe  School  of  Naval  Architecture  and  Kngi-    if  c,,U  Exq 
n-ering? — Yes,  certainly.  '    C.k. 

204.  Might  I  not.  also   ask  whether  the  same  idea 

lias  not,  extended  lo  M.HU:  departments  of  the  School  of    I4  June  1870. 
Art  ? — It  might,  seem  so,  but  I  do   not  think  it  can  be 
said  to  have,    extended    much.      \Ve    have   had    two  or 

three  experiments  during  the-  period  of  the  ,  of 

the  school  in  trying  to  apply  drawing  and  painting  and 
modelling  to  specilie.  industries,  but  \  confess  that,  the 
ways  of  the  world  have  beaten  us  altogether  ;  we  have 
had  no  success. 

205.  Supposing  a  school  for  the  training  of  teacher* 
were  established  at  South  Kensington,  am  I  not  right 
in  conceiving  that  there  might  be  two  motives  for  Hi 
existence,  the  one  that  a  purely  theoretic  school  of 
science  should  be  attended  by  u  special  class  ol'  students 
intended  hereafter   to  teach   the  working  classes  and 
artixans  throughout   the   country,  and   the  other  that 
it    should    give   instruction  in    science    in    its    appli- 
cation to  industry  ? — I   think  it  might  properly  have 
those  two  functions,  and  ought  to  have  them.     In  the 
paper  which  I  submitted  to  Mr.   Sumuelson's  com- 
mittee, at  page  392,  after  suggesting  what  might  take 
place  in  the  first  and  second  years,!  laid  down  the  theory 
that  in  the  third  year  there  should  be  instruction  in 
mining,  geology,  with  demonstrations  of  paleontology, 
mineralogy,  mining,  and  assaying,  those  subjects  being 
taught  liaving  special  reference  to  mining.     In  divi- 
sion B,  I  assume  somebody  to  have  gone  through  the 
first  two  years,  and  in  that  division  if  it  were  thought 
expedient  he  might  take  up  those  branches  of  science 
that  have  reference  to  agriculture,  namely,  geology, 
agricultural  science,  and  land  surveying.    In  division  C, 
he  might  take  up  engineering,  that  is  to  say, mechanism, 
machinery,  mechanical  drawing,  and  surveying,  and  in 
division  D., manufactures,  he  might  take  up  mechanism, 
applied  mechanics,  and  physics,  and  applied  chemistry. 
Those  divisions  very  much  follow  the  division  that 
Lord  Rosse's  Commission  recommended  for  the  Science 
College  at  Dublin.     In   framing   them  I  had  in  my 
mind  that  a  manufacturer,  who  desired   that  his  sou 
should  get  what  precise  knowledge  he  could  in  any 
one  of  those  divisions,  would  here  have  some  means  of 
obtaining  it.   He  might  come,  of  course,  with  the  first 
two  years  prepared  at  the  general  colleges  throughout 
the  country,  but  the  assumption  was  that  it  would  bo 
possible  that  he  could   get  more  precise  knowledge  in 
the  third  year  than  he  would  obtain  elsewhere.     I 
thought   that  for   different  purposes,  just  as  you  go 
through  a  theological  course,  or  a  legal  course,  or  a 
medical  course,  you  would  be  able  to  bring  together 
such  an  amount  of  theory  as  would  have  all  those 
different  developments  for  the  more  particular  pro- 
motion of  each  beyond  what  was  being  done  elsewhere 
throughout  the  country. 

206.  Such  combined  practical  elementary  instuction 
as  is  now  in  its  first  stage  in  the  evening  schools  taught 
by  science  masters  throughout  the  country  is  clearly 
in  harmony,  is  it  not,  with   the  general  idea  which 
Sir  Joseph  Whitworth  has  put  forth  in  respect  to  the 
application   of  his   scholarships  and    endowments  ? — 
Entirely  so. 

207.  I  conceive,  for  example,  that  when  Sir  Joseph 
Whitworth  requires  manual  skill  in  certain  departments 
of  mechanical   instruction,   together  with  instruction 
in  mechanics,  and  certain  departments  of  mathematics, 
he    provides    for    that    combination    of  scientific  and 
practical  instruction  which  is  in   a   humbler   degree 
fulfilled  by  the  evening  schools  of  the  country  ? — Yes. 

208.  Would  it  not  therefore  bo  extremely  desirable 
that  the  combination  of  the  practical  and   theoretic 
should  be  provided  for  both  from  the  fountain  head,  the 
training  college,  and  in  the   local  school  ? — Certainly, 
I  think  so. 

209.  (Professor  Stokes.)  Do  the  examiners  send  in 
reports  to   the  department,  or   do  they  merely  return 
the   number    of  marks  which    the    different   students 
gave  ? — Both,  and  further,  sometimes  special  subjects 
are  referred  to  the  examiners  upon  which  they  report, 
special   subjects   which   seem  to  arise  out  of  the  new 
circumstances  of  the  examination. 
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rci, -on  to  suspect  any  fraud,  but  of  course  such  a  thing 

is    po.-sible. 

220.  As  this  subject  has  been  discussed  in  some 
detail  previously,  is  it,  proposed  that  this  training 
college  shall  be  limited  entirely  to  those  who  are  to 
follow  the  profession  of  teachers  of  science  ?  —  Mo. 

2L'J.  Then  the  college  would,  in  fact,  be  a  general 
college  for  instruction  in  science? — To  a  certain  ex- 
tent. 1'erhaps,  broadly  speaking,  1  should  say  yes, 
just  as  the  Art  Training  School  admits  the  public,  so 
long  as  there  is  room  on  the  premises. 

222.  Then,  as  I  understand,  it  would  be  a  school  in 
competition   with     other    similar    institutions    in    the 
country? — Yes,  to  a  certain  extent  it  would. 

223.  To  what  extent  ? — To  the  extent  that  it  would 
teach    chemistry    ami   would    teach    physics     under 
certain  rules,  and  perhaps  strict  rules  ;  I  do  not  mean 
strict  in  a  scientific  point  of  view,  but  people  would 
not  be  able  to  come  and  go  quite  as  they  liked  on  the 
payment  of  high  fees, 

224.  A  person  would   present  himself,  would  he 
not,  to  that  college  without   any  matriculation,   he 
would  enter  the  particular  courses,  and  he  would  be 
enabled  to  be  trained  in  any  branch  of  science  at  the 
expense  of  the  Government  ? — Not  at  the  expense  of 
the  Government  at  all,  but  at  his  own  expense. 

225.  True ;    but   the   Government    would  provide 
salaries  for  the  professors  and  provide  the  means  of 
teaching,   libraries,  museums,  and   all  the   apparatus 
necessary  ? — That  would  be  essentially  on  behalf  of 
the  teachers,  and  there   being  space,  as   there  would 
necessarily  be,  it  would  be  profitable  and  economical 
to  allow  the  public  according,  to  the  rules,  to  have  the 
advantage  of  them.     Whether  the  public  should  come 
in  without  qualification  is  a  doubtful  point.     My  im- 
pression is  that  they  would  come  qualified. 

226.  Supposing  that  the  Government  were  to  make 
such  a  school  as  that,  do  you  see  any  impropriety  or 
difficulty   in  the  Government  supplying    to   existing 
institutions  similar   facilities  ? — I  think   I   have  ex- 
pressed generally  my  notion  of  the    most  wholesome 
way  of  encouraging  the  sciences   (I  am  not  thinking 
of  the  institutions,  but  of  encouraging  science  through- 
out the  country)  would  be  by  scholarships  gained  in 
open  competition,  and  I  have  said  that  the  scholarships 
might  be  held  at  recognised  institutions. 

227.  But  if  the  Government,  as  they  do  now,  remit 
the  fees,  that  would  be  giving  double  scholarship.-  to 
those  gentlemen  at  those  institutions  who  followed  a 
particular  branch  of  study  in  their  own  school  ? — No. 
At  the  State  institution,  by  whatever  name  it  may  be 
called,  a  certain  number  of  people  would  be  paid  for 
coming  and  be  maintained  there — that  is  as  teachers — 
a  certain  other  number  would  come  with  more  or  less 
competency',  rather  more  than  less,  and  who  possibly 
might  be  admitted  without  payment  of  fees,  it  being 
understood  that  they  arc  going  to   be  teachers,  and 
then  a  third  class  would  come,  the  public  at  large,  who 
clearly  would  get  some  good  out  of  the  institution,  and 
get  something  there  which  they  could  not  get  at  other 
places,  and  for  which  they  would  pay  high  fees.     We 
have  that  system  in  operation  at  the  School  of  Naval 
Architecture  ;  a  certain    number  of  students  are  sent 
from  the  Admiralty  lor  the  express  purpose  of  being 
trained  into    being    designers    for    the    ships  of  the 
Admiralty,  and   that  of  course   upon   the  assumption 
that  that  instruction  is  not  to  be  found  precisely  and 
adequately  elsewhere.     In  addition  to  that  the  public 
are  allowed   to  come   in  upon  payment   of  rather  stiff 
fees,  and  the  school  is  made  up  about  half  and  half  of 
Admiralty  students  and  private   people,  who  come  for 
that  instruction.     Some  indeed  conic  from  Russia,  and 
Mime  from  I'mssia,  and  some  from  Other  parts  of  Europe. 
I  fancy  that    the  same  kind  of  analogy  might  prevail 
in  this  propo.-ed  State  Science  institution. 

228.  (('/HiiriHHii.)  Then  the  State  doubly  assists 
those  penou  ? — You   may  call  it  a  scholarship  worth 
70/.  a  year. 

229.  Is  it  not  a  scholarship    worth  70/.  a  year  if 
they  attend    those   particular  State   institutions,  but  a 
scholarship  worth  oO/.  a  year    if   they   attend    any 


'  '•' 

if  mil  n  !>•. 

,!,,.  uxamination  |i:i|  rvcd 

M  iMjtooM,  MT  a  <<-•«•  "I"  the  '"-si  lllu'  ll  lrw  "'   ''"' 
»»«««?—  Y»^;'  I  Hi  I  ll"'}  aivnoi  presetted  lor  » 
length  ..I"    lime.      1'on  could    have    before   yon.    ! 
'  .,".     ,.-.,;  ,,,  ,  ,1,  -,-...!  ii,  specimens  of  the  hi*t  year's 
mM.-itii'ii.  or  you   coiiKl    have   the  whole  of  them, 
,;<•  kept  for  a  year. 

i  hut  tin-  body  of  examiners  v.  . 

flurtimting    l.n.ly  ;  HIV   there  any    means   adopted   for 
iiiMiriitt:  us  far  W  possible  uniformity  in  tin1  Standard 

:,  v_It  has  been  usually  the  practice  for 
the  i  \:.inimis  i"  m,e:  together,  ami  to  confer  over 
any  |x>inis  of  that  kind. 

L'l.!.  Tin  ii  ili.'  examiners  are  not  as  a.  general  rule 
chn,  -—As  a  general  rule  they 

are  not,  certainly. 

•_'l  '..  i  f>r.  Millir.)   1   observe  in  the  report  of  the 
M.I  Art  Department   then-  is  a  series  of  ex- 
amination-, '2'.\  in   number,  some  of  which  are  held  in 
duplicate  by  the  same  gentleman  ''.  —  *> 

2  15.  Docs  thin  list    include  tin;  whole  number  of 

.•nincr.-  of  the  department  ?  —  Yes. 

21<>.  Do  these   gentlemen  examine  in  every  part  of 

tin-  kingdom,  or  do  they  examine  in  London  only  ?  — 

Only  in  London.      The'  system  is   that  the  papers  are 

•  .nit  on  a  given  day.  they  are  opened  in  the  presence 

of  the   local  committee,  three  of  whom   ought  to  he 

pr.-eiit  at  the  opening  of  the   papers;  the  papers  are 

D  out  to   tin-   students  who  are   assembled   in  (lie 

room,  and  who  sit  apart  according   to  rule  ;  three  or 

four  hours,  according  to  the  nature   of  the  papers, 

are     given    for    the    working    of    the     papers;     the 

papers  are    then   collected,  and  arc    sealed    up    by 

the  committee,  and  arc  put  into  the  post,  and  if  any- 

thing happens  to  pre\ent  it  the  committee  are  hound 

legraph.  and    if   the  papers    do    not     come  up 

we  telegraph    to    know    why/    they    do   not;  so  that 

practically  tho-e   papers,  say  on  chemistry,  are  given 

nut   at    one    moment   to   all   the  schools    and    classes 

throughout  the  country  at  a  given  hour;  they  are  all 

win-king  these  papers  at  the  same  time,  and  the  papers 

all    come  up  by    post   the    next    day.      The    papers 

then  are  handed   over  to  the  different  examiners,  and 

••lin/   to   the  number  of  papers   the  examiner  is 

•  n-ihle  I'.ir  making  his  arrangements  and  exami- 

nation.    Where    the   subjects  become  large,    he    has 

dopte  his  own  method  of  examining 

and  pas-ing  tho^e  papers  ;  and  as  soon   as  possible  he 

returns  ti  'i    an  v  special   observations  or 

ary.     A  number  of  clerks 

and  people  at  this  lime  of  the  year  are  busily  cn;j 
in   making   up  the  results.     Kvervlhing  is   done    by 
numbers  ;    nobody   knows  anything   aboui  (he  people 
at  all  ;  mid  the  results,   after   some  weeks'  labour,   are 
tabulated  and  brought  out. 

217.    No  i-irti  >•<!<•<  examination  then  i.-  practised?  — 
at  all:   but   the  rules  of  the  department  reserve 
;.owcr    of    having     any    rirt'i    rm-i:     examination, 
«li  .rtinent  thinks  it  neeessary  to  have  it, 

21*.   I-  iheiv    any  s;  taken  to  prevent  the 

:lie  quest:  made  Known  b, 

:.   for   the    prevention  of  proofs 

•.mid  in  many  e.xami- 

matlcr  of  considerable  dillicultv  ?  —  We 

!  t"  <.i-L-ai.  1,1  by   whi,.|i  it  would  be 

for  any  paper  to    be    made    known 

befi.i  ..Ml  ollieially  to  the  local   committee.      I 

in    Donnelly  has   arranged   with   special 

prii.'  .1  if  then-  were,   any  abn.-e  in  the  early 

piiblieniion  of  the  ,]    i,,.    (meed    (o  the 

off.  nder.      Tin-   composition   and  the   printing  on  the 

'1    done    in  one    room    by    „    f,.w     people  ;  the 

•••red  through   the  printing  office  in 

.  ditlieully  mindly  arise.-  with  the  proofs.     It 

:  ••mid  .-o  in  the  1'ir  ',,,,.  and  it, 

|..lllld  IK"  .1   precjiillion-  ': 

—  ^  we    liave    had 
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other  ? — That  in  the  existing  thing,  but  that  is  not 
what  I  am  proposing. 

230.  (l)i\    Miller.)  You   think    that    that     j presses 
unduly  upon  other  institutions,  do  you  not  ? — I  think 
it  is  quite  fair  that  the  State,  havintr  given  a  positive 
salary  to  a  professor,  should  say  IIP   him,  "As  part  of 
••    I  he    bargain    between    ns,   you   shall   take  so   many 
"  scholars  without  fees,"  Imt  of  course  that  would  not 
apply   to    outside    institutions,   where    they    give    no 
•alary,  and   where  you  would  give  a  scholarship  in  a 
way  that  would  pay  the  fees,  either  directly  from  the 
Stale  or  through  the  students. 

231.  I  do  not  question  the  propriety  of  remitting 
the  fees,  hut  I  ask  you  whether  the   present  system 
does  not,  in  your  judgment,  give  a  double  advantage 
to  a  student  in  case  he  goes  to  such  an  institution  ? — 
J  think  the  present  system,  of  course,  is  a  sort  of  mono- 
poly for  two  or  three  State  institutions,  but   [  have 
already  said  that  in  the  interests  of  science  I  think  that 
the,  monopoly  might  be  got  rid  of,  and  the  scholarships 
might  be  held  at  all  qualified  places. 

232.  Supposing  that  scholarships  are  only  given  at 
those  institutions  which  at  present  receive  Government 
aid,  how  do  you  propose   to   meet  the  case   where 
heavy  expenses  are  incurred  in  giving  instruction   as, 
for  example,  in  natural   philosophy  and  in  chemistry, 
in  which  the  expenses  of  the  laboratory  and  the  appa- 
ratus have  to  lie   kept   up,  as  1    understand  the   pro- 
position which  was   made  just  now  by  yourself,   you 
consider   that  the  payment  of  a  certain  fee  to  a  pro- 
fessor would   be   adequate  to  the  payment  which  ho 
now  receives,   provided  only  he  obtains  a   sufficient 
number  of  students.     Have  you  ever  considered  whe- 
ther one  of  the  modes  in  which  the  State  might  assist 
in  the  progress  of  instruction  in  science  might  be  to 
increase  the  power  of  teaching  by  increasing  museum 
facilities  and  also  apparatus  ? — Yes,  certainly,  I  should 
be  glad  to  see  that.     I  should  be  glad  to  see  grants- 
made  to  those  qualified  places;   I  mean  grants  in  aid 
of  specific  things,  not  grants  of  money. 

233.  You  expressed  yourself,  as  I  understood,  solely 
in  favour   of  science   scholarships  ? — I   really  meant 
afterwards   to   advocate   rather  building  grants,   and 
laboratories,  and  apparatus,  and  diagrams.    Let  me  say 
this,  that  it  has  not  yet  been  considered  in  the  broader 
sense  of  public  policy  to  encourage  science,  indepen- 
dent of  classes.     You  encourage  chemistry  for  the 
benefit  nominally  of  artizans.     You  have   some  diffi- 
culty in  defining  what  you  mean,  and  who  are  artix.ans 
or  not,  and  you  have  given  an   accidental  grant  to 
( !  lasgow.    It  seems  to  me  that  the  wants  of  the  country. 
and  public   opinion  are  beginning  to  require  that  you 
shall  widen  your  basis  upon  some  kind  of  general  prin- 
ciple, and  that  chemistry,  for  instance,  for  the  good  of 
your  industry  is  to  be  encouraged  in  a  Catholic  spirit 
generally.     Of  course  it  becomes  a  question  of  minute 
detail  and  consideration   how  that  shall  be  done,  but 
the  State  never  yet  has  recognised  the  principle,  ex- 
cepting   by  those    accidental   grants   to  Glasgow,  that 
the  middle  classes  arc  to  participate  in  the  advantages 
of  this  chemical  knowledge,  and  excepting  that   they 
allow  pri-'.es   to  i>e  given  in  science  examinations.     It 
seems  to  me  that  that  point  is  the  cardinal  principle 
which  is  to  be  really  pronounced  upon.     Are  you  going 
to  encourage  chemistry  for  the  good  of  chemistry,  and 
for  the  benefit,  of  the  industry  of  the  country,  without 
reference  to  the  various  classes  of  people  who  are  to 
take  advantage   of  it?     That  has    never    been  pro- 
nounced upon  as  a  broad  principle. 

234.  (Marquis  of  Lansdoicne.)  I  understood  you 
to  say  that  the  remuneration  of  the  teachers  was  at 
present,  a  pure  system  of  payment  on  results,  and 
therefore  no  preliminary  examination  of  them  is 
required  ? — Not  quite  so  broad  as  that.  A  teacher 
is  bound  to  have  come  up  to  one  of  our  examinations 
and  to  have  passed  in  the  first  or  second  cla-s  in  the 
advanced  Mage  at  that  examination,  and  having  done 
that,  which  of  course  proves  that,  he  has  got  an 
elementary  knowledge  as  far  as  the  [paper  proof  goes, 
lie  is  able  to  start  himself  as  a  teacher  whenever  he 
pleases. 
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235.  Under  such    a  central  system  as    has   been 
shadowed  forth  to-day,  there  would  be  a  training  and 
an  examination  before  a  teacher  was  allowed   to  enter 
upon  his  duties? — Yes,  certainly  ;   anil  probably  one 
more   drastic  than  the   mere  paper  examination    that 
conies  now.     You  might  conceive  that  a  number  of  per- 
sons who  desired  to  earn  their  living  as  teachers  would 
send  up  their  names,  having  qualified  in   tho.-e  paper 
examinations,   and   then   you  might,    pass    them,   and 
properly  pass   them,  because  they    would  lie  a  limited 
number  through  another  competitive  examination. 

236.  (C/iairman.)    Are     the    examiners    appointed 
directly   by  your   department  ?  —  Yes,    by  the   Lord 
President. 

237.  Does  he  take  the  advice  of  the  officers  cf  the 
department  ? — I  do  net  know  that  there  is  any  objec- 
tion to  my  telling  you  the  exact  process.     The  Lord 
President  takes  the  best   advice  he    can   for  getting 
the  best  men ;    he    has    the   final   responsibility   of 
naming  A,  B,  C,  and  D,  as  the  officers  of  the  year  to 
act  as  examiners. 

238.  Is  it  the  usual  practice  for  the  examiners  tp 
go  on  for  several  years  together  ? — Yes,  I  think  so. 
Some  have  been  from  the   beginning,  and  others  have 
only  been  a  short  time.     For  instance,  Colonel  Wray, 
U.K.,  for  building  and  construction,  is  the  instructor  in 
those  subjects  at  Chatham  ;  he  came  for  the  first  time 
this  year.     Dr.  Frankland  succeeded  Dr.  Hofinann. 
Professor  Hirst  is  a  comparatively  new  appointment, 
and  Professor  Goodeve  is  a  comparatively  new  ap- 
pointment.    Some  others  have  been  from  the  begin- 
ning.    Dr.  Percy  has  been  from  the  beginning,  and  I 
think  Mr.  Smyth  from  the  beginning.     I  should  say 
that  we  have  rather  a  difficulty  in  keeping  the  best 
examiners.     The  Department  has  rather  had  to  per- 
suade them  to  continue  the  duty  than  otherwise. 

239.  Is   the  remuneration  of  all  the  examiners  the 
same  ? — It  depends  upon  the  number  of  papers  :  there 
is  a  fixed  moderate  fee.     We  had  better  perhaps  put 
in  the  minute  upon  that  subject  if  the  Commission 
desire  to  have  it.     (See  Appendix  IV.) 

240.  By  way  of  summary  I  should  like  to  ask  you 
whether    I    correctly    understand    your    views     with 
respect  to  Government  aid  to  science  to  be  these,  that 
if  you  had  your  own  way  you  would  like  to  confine  it 
entirely  to  granting  scholarships,  to  assistance  towards 
buildings,  to  providing  in   certain  cases  apparatus  or 
conveniences  of  that  kind,  and  further  to  the  establish- 
ment of  a  training  college   for  teachers  ? — Yes.     A 
training  college  having  also  a  development  into  such 
divisions  as  I  have  mentioned,  and  being  open   to  the 
general  public. 

241.  Do  you  contemplate  the  continuance  of  the 
School  of  Mines  us  a   special  training  college  ? — Yes, 
as  a  division  of  the  great  training  college. 

242.  At  present  do   you   think   that  if  a   training 
college   such    ns    you    contemplate  were  established 
there  would  be   an  adequate  sphere   for  the  employ- 
ment of  the  teachers  trained  in  that  college? — I  have 
not  the  slightest   doubt,  and  all   experience   hitherto 
of  the  Art  School  shows,  that  we  cannot  train  teachers 
to  a  high  point  to  outrun  the  public  demand. 

24,'i.  I  suppose,  generally  speaking,  there  would 
not,  be  a  demand  for  teachers  cf  that  description 
except  in  places  of  considerable  size  ? — I  think  it  is 
possible  to  concentrate  a  secondary  school  wherever 
there  are  10,000  people. 

244.  That  of  course  would  'require  a  very  large 
number  of  teachers  ? — I  think  that  any  locality  that 
awakened  up  to  the  sense  of  education,  and  desired 
to  make  the  most  effectual  and  efficient  arrangements 
for  teaching,  without  reference  to  isms,  would  have  a 
secondary  school  that  would  employ  one  or  more 
teachers  of  science. 

24o.  Have  you  at  all  formed  any  notion  in  your 
own  mind  to  what  extent  you  would  establish 
scholarships  ;  supposing  that  they  were  20/.  apiece, 
what,  number  do  you  think  would  bo  adequate  suffi- 
ciently to  encourage  science  according  to  your  ideas  ? 
— I  would  propose  three  forms  of  scholarship,  which 
would  be  open  to  general  competition.  First,  a 
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MhaUnhip  of,  say  T<>/.  |>«  r  annum,  with  a  sum  for 
paring  f«c«;  second.  H  -.•!>.  >lar-lnp  <>f,  say  .JO/.  per 
nii'num.  «  Ting  f««  :  i"1'1  thirdly,  M  MIIII 

..-iving  fee*  alone.     This  la>t   would,  us  far  as  the 
.  us  concerned,  only  amount  to  a  free  student- 
ship.   The  student  or  scholar  should  elect   from   :i 
certain    numlx-r   of  approved    inslilutions    which   ho 
will   hold  lli«-    scholarship  at.      In  order  to  bring  ex- 
.wments  by  the  State  into  harmony  with  the 
plan  and  to  save  existin-  i-i-li^,  I  would  propose  that 


.  •_'()/.  of  Stair  money  tin'  professor 
-hoiild  receive  a  free  student.  For  inquire,  I  find 
thai  -HXV.  per  annum  is  paid  to  the  professor  of 
chemistry  in  Kdinbiirgh.  For  this  2(KV.  per  aiinnni 
the  pmteV-or  ol>henii-try  >hould  be  bound  to  receive 
10  free  student.-.  thc-e  Ire.-  ..tndcntships  being  open  to 
competition.  I  need  scarcely  say  that  various  details, 
Mich  as  payment  of  laboratory  expenses,  &c.,  would 
to  l<e  arranged  specially  if  this  plan  were 
adopted.  I  would  also  recommend  that  this  plan 
should  be  followed  with  respect  to  the  College 
-.•ience  iii  Ireland,  the  School  of  Mines,  &c., 
the  number  of  free  students  which  the  Government 
had  a  right  to  send  to  be  instructed  being  made  to 
•lepend  on  the  amount  of  salary  paid  to  the  professor. 
I  tind  that  about  3.100/.  is  paid  to  Scotch  Universi- 
tirs  to  aid  instruction  in  science.  This  would  give 
about  150  or  160  free  studentships.  In  England, 
with  the  exception  of  the  University  of  London, 
which  is  a  purely  examining  body,  and  the  purely 
State  institulions,  such  as  the  School  of  Mines.  School 
of  Naval  Architecture,  and  College  of  Chemistry,  I  am 
not  aware  of  any  direct  State  aid  being  given  towards 
scientific  instruction  in  Colleges,  and  the  like.  There 
are  several  institutions  such  as  Owens  College,  Man- 
chester, 1'nivcrsity  College,  London,  King's  College, 
London,  which  might  receive  State  aid,  and  be  con- 
sidered satisfactory  places  for  holding  the  Government 
scholar.-hips  at.  Supposing  as  an  experiment  to  com- 
mence with,  we  had  30  scholarships  of  70/.  each, 
and  100  scholarships  of  50/.  each,  and  150  free 
scholarships,  as  follows  : 
150  scholarships,  putting  the  payment  of  fees 

at  20/.        -  - 

100  scholarships  of  507.  each  -  - 

30  scholarships  of  70/.  each   -  - 

Payment  of  fees  for  the  50/.  and  70/.  scholars, 

say  a  total  of  130  scholarships,  at  20/.  each 


£ 

3,000 
5,000 
2,100 


Total  - 


2,600 


-   £12,700 


Of  this  12,700/.  it  will  be  seen  5,600/.  would  go  to  the 
Professors  and  Institutions  at  which  the  scholarships 
were  held — the  proportions  to  each  place  lieing  settled 
liv  a  wholesome  competition. 

24(5.  (  Mr.  Sit /H  Hi-Lion.)  Could  you  put  in  an  estimate 
of  the  actual  cost  of  such  a  college  as  you  propose 
side  by  side  with  the  cost  of  the  separate  State  teaching 
establishments  ? — Yes,  I  could  form  an  estimate  ;  but 
as  it  will  take  time  to  consider,  I  will  prepare  an 
answer  for  the  appendix. 

247.  With  reference  to  an  answer  wliich  you  gave 
t<>   Sir  James  Shuttleworth,  did   I   understand   you 
correctly  that  you  would   contemplate    setting  your 
young  men,  who  arc  to  be  trained  as  teachers,  to  work 
at  the  performance  of  manual  labour  as  is  done  under 
Sir  Joseph  Whitworth's  scholarships  ? — No. 

248.  (Chairman.)  Do  you  think  that  a  school  for 
training  teachers  could  be  founded  on  such  a  system 
that  it  could  be  made  attractive  to  young  men  wishing 
to   become    teachers    without    offering    any   special 
attractions   to  the  public  generally? — T   think  so  ;  1 
think  the  public  generally,  who  might  desire  to  become 
mining  engineers,  would  probably  come  to  our  institu- 
tion for  the  third   year,  or   possibly  for    the   whole 
course.      Those  again  who  wished  to  take  up  with 
ship  architecture  would  come  as  they  do  now,  and  I 
can  conceive  it  possible  that  there  might  be  such  a 
development  of  chemistry  applied  to  the  arts  as  would 
cause  it  to  be  a  special  subject  of  attention  ;  but  1 
think  the  prime  function  of  the  place  really  should  be 
the  training  of  teachers  as  the  thing  which,  in  my 
opinion,  is  most  wanted  at  the  present  time. 

249.  And  in  the  degree  in  which  it  carries  out  that 
object  it  would  be  less  a  competing  institution  with 
other  institutions  for  the  advancement  of  science  ? — 

.  I  say  that  I  do  not  look  upon  any  competition.  I 
believe  it  is  perfectly  practicable  to  make  those 
arrangements  which  would  benefit  the  subjects  of 
chemistry  and  physics,  &c.,  in  all  institutions  that  are 
worthy  to  be  encouraged  without  any  competition  by 
this  proposed  central  institution. 

250.  But  that  is  rather  with  regard  to  its  practical 
effects.     It  might  not  be  intended   to  be  competing, 
but  it  might  be  practically  so  ? — I  think  it  would  be 
possible  to  guard  much  against  it ;  I  certainly  would 
not  have  the  State  scholarships  taken  in  the  State 
institution  ;  they  should  be  really  for  the  encourage- 
ment of  that  work  which  can  be  well  done  outside 
of  it. 


(Appendix  V.,  p.  %.) 


The  witness  withdrew. 


Adjourned  to  to-morrow  at  1 1  o'clock. 
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No.  6,  Old  Palace  Yard,  Westminster,  Wednesday,  15th  June  1870. 


PRESENT  : 

His  GKACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  Hon.  tho  MAUQUIS  OF  LANSDOWNE. 

SIR  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 

SIB  JAMES  PHILLIPS  KAY-SHUTTLEWORTH,  Bart. 

BERN-HARD  SAMUELSON,  Esq.,  M.P. 

WILLIAM  SIIARPEY,  Esq.,  M.D.,  Sec.  R.S. 

THOMAS    HENRY  HUXLEY,   Esq.,   LL.D.,  F.R 

251.  {Chairman.)    I   believe   you   have   acted   as 
examiner  under  the  Science  Department  of  the  Com- 
mittee of  Privy  Council  on  Education  ? — Yes,  I  have 
since  the  commencement  of  the  system. 

252.  Will  you  be  so  good  as  to  state  the  manner  ia 
which  the  examinations  are  conducted  ? — A  letter  is 
addressed  to  the  examiner  early  in  the  year,  request- 
ing him  to  undertake  the  office  and  to  prepare  examina- 
tion papers.     When  the  time  comes  those  papers  are 
sent  to  the  secretary  of  the  Department  of  Science  and 
Art,  enclosed  in  a  special  envelope,  and  directed  to  the 
science  inspector.      The   proof  is   returned    to    the 
examiner  in    a  similar    envelope,   and    is    sent    back 
again  in  the  same  way,  so  that  great  care  is  taken  to 
prevent  any  improper    inspection  of    the   questions. 
Then  as  I   understand,  the  papers  are   sent  to   all 
the    schools   which  apply  to   be   examined    on    the 
same  day ;  that  is  to  say,  every  school  receives  its 
papers  on  the  same  day,  and  the  answers  are  written, 
under  the  inspection  of  the  Committee,  upon  paper 
prepared  with   a  proper  heading,  and  furnished  by 
the   department.     The    numbered    answers    are    re- 
turned   to    the    examiner,    who,    without    knowing 
anything  about  the  schools  from  which  they  come,  or 
the   names  of  the  candidates,  affixes   to   them   such 
marks   as   he   thinks   fit,  and  returns   them   to   the 
department.     There  is  a  certain  scale  of  marks  which 
determines  whether  the  candidate  should  be  put  in 
the   first   class   or   the   second    class,    or   should   be 
rejected.      There    is    a   document    which    I    asked 
Captain   Donnelly   to   put  in  yesterday,   giving  the 
instructions   of    the   department    to    the    examiner, 
telling  him  what  is  the  purpose  of  the  examination,  and 
giving  him  a.  sort  of  general  direction  as  to  the  prin- 
ciples which  should  govern  him  in  assigning  marks, 
so   as    to    get    something    like    uniformity   of  action 
among  the  different  examiners.     Where  the  examina- 
tion is  a  small  one,  the  number  of  candidates  not  being 
very   great,    the   examiner   does   the   work    himself. 
But  where  the  examination  is  a  very  large  one,  as  in 
the  case  of  my  own  subject  (for  example,  this  year  I 
had  over  3,000  papers),  according  to  the  number  of 
the  papers,  the  examiner  is  empowered  to  nominate, 
for  the  sanction  of  the  department,  one  or  more  assis- 
tant examiners.     A  meeting  takes  place  between  the 
examiner  and  his   assistants,   after   the  papers    have 
come  back  to  the  department,  and  the  examiner-in- 
chief  takes  some  of  the  papers  and  points  out  what  he 
considers  should  be  the  style  of  marking,  what  should 
constitute  rejection,  and  what  first-class,  and  so  on,  so 
as  to  secure  something  like  uniformity.     Then   the 

ant  examiners  take  the  papers  away,  each  having 
his  own  batch  allotted  to  him,  and  as  fast  as  they  are 
read  they  are  sent  back  to  the  department.  The 
examiner-in-chief  then  appoints  another  meeting  with 
the  assistant  examiners,  goes  over  a  certain  portion  of 
the  papers  with  them,  and  satisfies  himself  that  they  are 
doing  their  work  fairly  and  tolerably  uniformly.  Gene- 
rally three  meetings  of  that  kind  are  found  to  be 
sufficient,  and  the  work  is  done  in  about  three  weeks 
from  the  time  at  which  the  papers  are  sent  out.  The 
schoolmaster  is  paid  upon  those  who  pass  ;  he  gets 
nothing  for  those  who  are  rejected,  and  he  is  paid  a 
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,S.,    a  Member  of  the  Commission,  examined. 

certain  sum  upon  those  who  pass  in  the  second  class, 
a  certain  sum  upon  those  who  pass  in  the  first  class, 
and  if  any  take  honours,  which  they  rarely  do,  because 
the  examination  is  a  separate  and  rather  a  stiff  one,  he 
gets  a  still  larger  sum. 

253.  Do  you  examine  in  more  than  one  branch  ? 
— I   examine   in   two   branches,   in   physiology   and 
zoology. 

254.  (Dr.  Miller.)  The  results  of  one  examination 
are   not   summed  up  with  the  results  of   the  other 
examination  ;  they  are  entirely  independent,  are  they 
not  ?— Yes. 

255.  (Chairman.')    By   the   method   of  employing 
assistant   examiners   you   consider   that   a    sufficient 
degree  of  uniformity  is  ensured  to  secure  justice  to 
the  students  ? — Yes,  I  think  so  in  my  own,  case.    I  have 
been    exceedingly    fortunate,    because    the   assistant 
examiners  have  been  able  and  distinguished  men.   It  is 
necessary  that  a  very  great  amount  of  discrimination 
should  be  exercised ;  for  although  the  questions  are  very 
simple,  yet  it  needs  men  who  know  a  great  deal  about 
the  matter  to  form  an  accurate  judgment  upon  them 
quickly. 

256.  The  examination  papers  are  entirely  elemen- 
tary, are  they  not  ? — There  ai'e  three  divisions.  I  ought 
to  have  stated  before  that  the  questions  are  set  in  three 
groups.     There   is  an  elementary  stage,  an  advanced 
stage,and  an  honour  division  ;  the  questions  in  each  of 
those  stages  are  separate,  and  the  candidate  must  make 
choice  of  one  of  those  three  divisions.     We  endeavour 
to  enforce  the  rule  (it  has  been  rather  difficult  in  prac- 
tice to    carry  it   out,   but  gradually  it  is   becoming 
enforced)  that  the  candidate  shall  not  go  up  for  the 
advanced  stage,  unless  upon  some  previous  occasion 
he  has  passed  through  the  elementary  stage.     That 
has  been  found  necessary  in  order  to  prevent,  as  far 
as  possible,  mere  cramming,  and  it  is  a  very  useful 
precaution. 

257.  Are  the  examinations  held  more  than  once  a 
year  ? — The  examinations  are  only  held  once  a  year, 
in  May. 

258.  Those  that  go  in  for  the  advanced  stage  must 
have  passed  through  the  elementary  examination  in 
the  previous  year,  must  they  not,  or  on  some  previous 
occasion  ? — We  endeavour  to  secure  that  as  much  as 
possible.     There  are  some  practical  difficulties  which 
prevent  the  rule  from  being  always  enforced,  but  I  have 
always  tried  for  my  own  subjects  to  have  it  enforced  as 
fai-  as  possible.    I  ought  to  state  that  by  way  of  making 
the  examination  still  more  fair  to  the  schoolmasters 
and   to   the  candidates,  a   very  elaborate  statement 
is  prepared  of  the  precise  subjects  in  which  the  can- 
didates will  be  examined.     There  is  one  syllabus  in 
animal  physiology,  and  there  is  another  in  zoology, 
and  the  subjects  in  which  the  candidates  in  the  ele- 
mentary stage  and  the  advanced  stage  will  be  examined, 
are  laid  down  with   considerable   minuteness.     The 
honours  examination  is  left  perfectly  open. 

259.  (Sir  J.  Kay-Shuttleworth.}    That,  I  appre- 
hend, is  given  before  the  people  begin  to  study  ? — 
It  is  published  every  year  in  the  Science  and  Art 
Directory. 

260.  (  Chairman.)  Those  directions  are  permanent  ? 
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-jr.    IVy  .lo  n..t  vary  from  year  to  year,  do  they  ?— No, 

thfV    do    JU'l.  . 

iw.  tl..-  same  rule  apply  to  the  honours  dm- 

-  .„     .;.m  ;  '•....»!  U««y  h»ve  pa^d  through  the  two  prelimi- 

»rr  examinations?—  I   think   as  iar  M  potnble.     I 

ani'iioi  -I"'"'  M1IV  "'""  ''"'  n'1''  "'  ''"'  '''T"1'111"'"'  1S 

nlK.ul  il.  1-iit  1  Ihink  thai  is  the  case  ;  hut  the  lad  is 
that  it  is  exceedingly  run-  tor  anybody  to  get  honours. 
L'tiL'.  1-  tin-  number  that  pi"  the  elementary  ex- 
amlnntion  much  in  excess  of  those  tliat  go  in  tor  tin' 
more  mhanccd  examination  ?  —  1  am  n»t  quite  sure 
about  the  number;  Imt  1  Ix-licvc  it  is  so.  1  have 
nothin"  to  ,lo  with  tin-  r.-turns  :  they  arc  made  n|>  by 
the  department,  and  I  cannot  say  nuieh  about  thi-ni. 
I  have  here  n  return  of  tin-  results  of  the  examination 
..Is  iinil  i-lasM-s  in  .May  1869,  which  is 
Ihe  la-t  return.  In  my  own  two  subjects  for  that 
year,  to  hi-jin  with  animal  physiology,  in  honours 
'll  failed  :  there  was  nobody"  successful.  In  the 
advanced  e\aminatiou  there  is  a  statement  here  of 
the  number  for  the  year  I860,  which  gives  2,227  in 
animal  phyMolo-y,  and  30:!  in  /oology  ;  but  that  is  of 
all  classes  put  together. 

l)oe-  the  more  advance,!  examination  iviuire  a 
,|,-rable  farther  knowledge  Of  the  subject  than  the 

,.)i- ntarv  exaniination  ? — Yes,  considerably  further. 

-,r  J.  Kaii-Xhnttleirarth.)  At  page  50, 
Appendix  I!..  17th  Report  of  your  department,  there 
is  a  table  showing  the  per-centages  of  successes  and 
failures  in  each  Map-  in  each  subject,  and  also  a 
table  of  the  detail  of  successes  and  failures  in  each 
subject  r— Yes.  taking  it  together  with  the  previous 
statement,  that  will  give  the  whole.  For  example, 
in  18(i!)  there  were  2,227  papers  scut  in  animal 
physiology.  Out  of  that  number,  taking  the  elemen- 
tary staL'i1,  there  were  ().'{  who  parsed  in  the  first 
,ere  201  iii  the  second,  there  were 
618  in  the  third,  and  there  were  811  failures.  I 
should  say  that  last  year,  in  1869,  there  were  three 
classes,  hiit  this  year  there  were  only  two.  In  the 
advanced  stajrc  there  were  42  who  passed  in  the  first 
.  i!):!  in  the  -econd,  and  198  failures,  making  a  total 
of  4:i:(,  a  small  number  as  compared  with  the  ele- 
mentary. They  get  very  much  weeded  in  the 
elementary  examination.  In  zoology  in  the  same 
there  were  303  papers  sent  up,  and  of  those  in 
tin-  advanced  sHge  nobody  passed  in  the  tirst-chiss  ; 
there  wen-  13  in  the  second,  and  31  failure's,  making  a 
total  of  44  of  the  advanced  staL'e.  In  the  elementary 
there  was  one  passed  in  the  first  class,  25  in 
the  <econd,  and  there  were  108  in  the  third,  and  119 
failure-,  making  a  total  ot  2~>.'S. 

2i>.">.  (  Cluiiriiuiii.)  Have  you  formed  any  opinion  as 
to  the  amount  of  good  you  are  doing  by  those 
examinations  ''.  fan  you  say  whether  a  considerable 
number  of  the  candidates  show  such  attainments  in 
science  a-  are  likely  to  he  of  use  to  them  ill  future 
lift-  ''.  —  1  have  watched  that  very  carefully  during 
the  10  years  that  I  have  been  connected  with  this 
m  of  examination,  and  I  am  fully  of  opinion 
that  a  great  amount  of  good  is  being  done  by  the 
system  ;  and  I  think  that  the  good  will  be  immensely 
increased,  with  one  proviso,  that  the  examiners  do 
their  work  with  care  and  con-eientionsness  ;  that  is 
at  the-  bottom  of  the  whole  tiling.  When  we  began 
tin-  system  10  years  ago,  il  was  of  course  necessary  to 
be  v.-ry  ea.-y  with  it.  because  people  did  not  know  how 
to  teiic-b  physical  science  ;  and  it  was  necessary  lo  fret 
the  .schoolmasters  to  understand  that  the  thing  was 
worth  exertion  ;  Imt  a*  time  has  gone  on  I  think  that 
the  examiners  have  seen  the  necessity  of  gradually 
rai-ing  the  standard.  As  the  schoolmasters  became 
-turned  to  the  -\>iem.  and  as  the  met  hi  id  of  teach- 
ing bei-amc  thoroughly  developed,  so  the  slandard  has 
gradually  raised  ;  and,  so  Iar  as  my  own  subject 
-nc.-rned,  I  .1  ly  improvement  from  year  to 

.-:ll  oilier  examination-  there  arc  a  L'lvat 
many  who  pas-  with  a  very  superficial  knowledge.  ;  but 
I  m  that  howe\  er  snpei  licial  that  knowledge 

I  think  if  it    is    hone-t.  -n   tar  as  il  L'oe,-,  it   is 
all  to  the  good.     There  i..  :i  wonderful   dillerenci:    in 


the  state  of  mind  between  a  person  who  has  never 

heard    of  a  subji  cl,  and   one  who  has  forgotten  what 
he  has   heard.     Those  two  states  of  mind  are  almost 
inlinitely  different.     Although  1  do  not  know  but  that 
if  yon  were  to  put   a  very  large  proportion  of  those 
scholars   through  their  paces   a   year   after  they   had 
pa-.-ed,  they    would  cut   a    very    had    figure    indeed, 
yet    1    think   that    is    the    case    in    all    examinations 
whatsoever,  and  does    not.   militate,  against    the   con- 
clusion that   a    very    considerable    amount    of  good, 
in  opening   people's   minds  and  rendering  them  able 
to  think,  has  been  done  by  those  examinations.     At 
the  -aim-  time  1  should  say  that  there  is  a  per-centnge 
of  candidates,  and  quite  as  large  a  per-centage  as  in 
any    other   examinations,  who    have   really   acquired 
a  fairly  respectable   amount  of  thorough  information 
upon  the  subject.     I  have  been  quite  surprised,  and 
so  have  my  colleagues,  the  assistant  examiners,  at,  tin- 
character    of  some    of  the    papers.     I    .should    think 
perhaps  we  might  say  10  per  cent,  of  the  papers  would 
come  under  the  head  of  papers  which  would  do  credit 
to  any  teaching  and  to  any  examination  of  the  same 
character  ;  and  so  far  as  my  experience  goes,  that  is 
about  as  much  as  is  to  be  hoped  for  from  any  sort  of 
examination,  and  I  have  seen   a  great    deal    of  ex- 
aminations in  my  time.     There  is  one  great  evil  which 
we  have  had  to  contend  with  from  the  very  commence- 
ment.    The  teachers  see  that  it  is  possible  to  make  a 
good  deal  of  money  out   of  it,  and  there  are  some 
of   them   who    seem   to   have    set   their   miuds   en- 
tirely upon  trying  to  get  money  out  of  the  system 
by  simply  cramming  young  children,  and  by  putting 
them  up,  so  to  speak,  to  be  shot  at,  upon  the  chance 
that   they    would    get   something    out   of    it.     The 
remedy  for  that  is  entirely  in  the  hands  of  the  ex- 
aminers.    If  the  examiners  are  lax,  that  system  will 
increase,  and  the   evils  of  it  will  increase  until  the 
whole  system  will  do  harm  instead  of  good.     I  have 
not  the   slightest  hesitation  in  saying  that  I  believe 
that  it  is   in   the  power  of  the   examiners  to  stop  it 
at  once.     It  is  perfectly  easy  for  any   person  of  ex- 
perience to  sec  whether  a  teacher  is  acting   in   this 
fashion,  or  whether  he  is  not  ;    and  if  he  is,  plucking 
90  per  cent.,  or  more,  of  those  he  sends  up,  prevents 
his    attempting,    or  at  least   discourages  him  a  good 
deal  from  attempting,  it  again.     Last  year  we  had  a 
considerable   number   of  teachers  in    physiology   up 
to   London,    for   the  purpose  of  giving   them    some 
instruction    in    practical    methods    of   teaching,    and 
with  a   view  of  improving    the  teaching   in  general. 
I   took   advantage  of  the   opportunity   to   make    an 
address    to    them    upon    that    very    subject,    and    to 
explain    to    them    what    I    thought    was    my    duty, 
and   what  was  theirs ;    and  what  I   proposed   to  do 
when   1  observed  that  anyone  was  teaching  for  the 
mere  purpose  of  getting  money  without  regard  to  the 
goodness    of  the  teaching   itself.     I   have  reason   to 
know  that  I  gave  some  of  my  auditors  great  offence, 
but  I  thought  it  was  proper  that  they  should  under- 
stand quite  clearly  what  our  relative  duties  were,  and 
what  I  proposed  to  do,  and  this  year  I  think  there  is 
considerable  improvement  in  that  respect. 

266.  Can  you  explain   how  there  is  such  a  much 
larger  number  in  animal  physiology  than  in  zoology  ? 
Is  it  from  the  subject  being  more  attractive,  or  do  the 
candidates   think  that   it  would   be  more  valuable  to 
them  in  n  pecuniary  point  of  view  ? — J\o,  there  are 
two    reasons   for  it.     In   the   first   place,  I  have   had 
charge  of  these,   subjects   from   the  beginning.     I  am 
quite   convinced   that  as  matters  are  at  present,  it  is 
exceedingly  difficult  to  teach  zoology  properly,  and  1 
set  my  face  altogether  against  the  sort  of  superficial 
teaching  which  was  attempted.      On  the  other  hand,  1 
have  taken  very  great  pains  to  organise  a  system  for 
the    teaching   of   human  physiology,    n    subject   with 
the  elements  of  which  I  think  everyone   ought  to   be, 
and  may  be.  acquainted. 

267.  After  the  examinations  are  concluded  are  you 
brought,    in   any   way    into   communication   with  "the 
teachers  ;    have  yon  the  means  of  forming  an  opinion 

'  which  of  the  schools  are  really  doing  good  work, 
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and  which  arc  not  coming  up  to  the  mark  ? — If  I  like 
to  inquire  I  can  always  line!  out.  For  example,  on 
the  present  occasion  there  arc  one  or  two  schools  to 
which  I  moan  to  call  attention  in  my  report  to  the 
department,  where,  it  is  quite  obvious  that  things  are 
not  going  on  satisfactorily.  In  one  school,  for  example, 
from  which  about  80  or  90  papers  were  sent  up  (I 
knew  they  came  from  the  same  school  by  the  style'  of 
teaching,  and  by  their  being  consecutive  numbers), 
I  found  it  my  duty  to  reject  between  70  and  80.  or 
nearly  the  whole,  and  I  shall  make  a  special  report 
upon  that  school. 

268.  As  far  as  they  arc  concerned  there  is  no  waste 
of  public  money,  because  most  of  their  pupils  are 
rejected,  but  there  is  a  great  deal  of  unnecessary 
work  cast  upon  the  examiners  in  looking  over  the 


papers 


-To  a  certain  extent  there  is  a  waste  of 
public  money.  I  mentioned  in  one  of  my  reports  in  a 
former  year,  that  1  thought  something  should  be  done, 
with  those  teachers  who  send  up  candidates  in  such 
condition,  because  the  assistant  examiners  are  paid  by 
the  number  of  papers  which  they  have  to  examine, 
and  consequently  every  paper  which  is  sent  up  in  an 
obviously  unfit  state,  is  so  much  money  taken  from  the 
State  without  justification.  It  is  not  very  much  it  is 
true,  but  still  it  is  too  much. 

269.  (Mr.  Samuehon.)  Can  you  give  the  Commis- 
sion an  analysis  of  the  document  for  the  guidance  of 
the  examiners  that   is  issued  by  the  department  ? — • 
I  am  afraid   that  I  could   not  trust  my  memory  for 
that  as  it  did  not  occur  to  me  to  bring  it  ;  but  it  will 
be   very   easily    put   in   by-and-by.     Having   that  in 
view,  I  mentioned  it  to  Mr.  Cole  yesterday.     It  is 
strictly    speaking  a    private  document  sent    by  the 
department    to  the   examiners,  but   I   presume    that 
there  could  not  be  the  slightest  objection  to  publish- 
ing it.    (See  Appendix.) 

270.  Do  you  on  the  whole  approve  of  the  course 
laid  down   for  examiners  by  the  department  ? — Yes. 
It  is  the  result  in  fact  of  a  great  deal  of  communication 
between  the  department  and  the  examiners. 

271.  The   assistant  examiners,    I  think    you    said, 
are  appointed   \>y  the   examiner-in-chief? — They  are 
recommended  by  him.     The  appointment  rests  with 
the  Lord  President. 

272.  But    is  the  recommendation    ordinarily   fol- 
lowed ? — Yes.      The    examiner-in-chief    is  held  re- 
sponsible for  the  whole  examination,  and  all   that  the 
department   docs   is  to  sanction   the   appointment  of 
those  persons  upon  his  responsibility. 

273.  What,  in  your  opinion,  has   been  the   effect  of 
the  change  with  respect  to  the   mode  of  ascertaining 
the  qualification  of  teachers,  which  took  place  about 
two  years  ago,  on  which  Mr.  Cole  gave  some  evi- 
dence yesterday  ? — I  think   it  has  been  unfortunate, 
and  I  should  very  much  like  to   see  that   examination 
of  teachers  revived.     In  spite  of  all  that  may  be  said, 
I  think  that  the   former  plan  was  a  very  great  check 
upon  the  system  of  cramming.     I  should  like  to  see 
all  the  teachers  put  through  a  special  examination. 

274.  In  spite  of  the  great  increase  of  the  number  of 
teachers  which  has  taken  place  lately,  you  think  there 
would  be  no  difficulty   in  devising   a  system  of   ex- 
amination which  should  not  be  very  expensive   to  the 
State,   and  which   should  be  effectual   in   securing  a 
sufficient   standard    of  qualification    on    the   part    of 
teachers  ? — I  think  so.     I  do  not  see  why  there  should 
be  any  great  expense  connected  with  it,  and  I  think 
that  upon  the  whole  you  would  save   by  the  diminu- 
tion in  the  number  of  bad  papers  sent  up. 

275.  Would  you   require  the  teachers  to  come  up 
to  London  for  examination,  or  to  certain  centres  to  be 
defined  beforehand? — I  think   it  would  be   very  diffi- 
cult to  manage  it,  otherwise-.     I  should  like  to  make 
the   examination   practical.     I  should   like    to    set  a 
teacher  to  work  (in  physiology,  for  example),  to  show 
me    how  he  would  teach  the  circulation  of  the  blood, 
or  how  he-  would  demonstrate  the  structure  of  a  sheep's 
heart,  or  something  of  that   kind.      It  would  be  very 
awkward    to   get    materials   ami    appliances    in    everv 
locality  i;i  which   the   teachers   might  be;  therefore  I 


think  it  would  bo  desirable,  I  will  not  say  essential, 
that  they  should  come  to  London. 

276.  To  London  or  to  some  point  where  they  would 
come    into    personal   contact  with   the  examiners  ? — 
Yes. 

277.  Even  if  there   should    be   some   increase   of 
expense,  you  think  that  such  a  course  would  be  co 
decidedly  superior  that  it  ought  scarcely  to  weigh  in 
the  balance  ? — 1  confess  that  I  do  not  think  that   tin- 
question  of  expense  of  that  kind   ought  to  weigh  in 
the  balance  at  all,  because,  if  this  system  goes  on,  you 
will  be  expending  100,()OOZ.  a  year  before  long,  and  it 
will  be  money  very  well  spent,  if  the  examinations  are 
well  managed.     The  per-eentage  upon  such  a  sum  as 
that  of  the  expense  of  examining  skilled  masters  would 
not  be  worth  speaking  about. 

278.  Have  you  paid  any   attention  to   the    papers 
which  have  come  up  from  the  few  science  schools  in 
which  science  is  taught  systematically  during  the  day  ? 
— I  have  no  knowledge  of  the  schools.     Unless  any- 
body were  to  tell  me  what  the  numbers  meant,  I  should 
not  know  from  whence  the  paper  came;  and  unless  some 
special  circumstance  called  my  attention  to  a  series  of 
numbers,  I  should  not  inquire.     It  is   rather  better 
upon   the  whole   that  the  examiner  should  not  know 
anything  about  it.     It  gives   a  complete  answer   to 
people  who  are  angry  at  not  getting  what  they  think 
they  deserve. 

279.  Formerly  you  came  into  contact   personally 
with  the  teachers,  did  you  not,  under  the  old  system  ? 
— Only  at  the  time  that  they  were  examined.     I  saw 
nothing  of  them  at  any  other  time. 

280.  At  that  time  was  there  a  large  per-centage  of 
those  teachers  whom  you  considered  to  be  fully  quali- 
fied for  teaching   elementary  science  ? — They   were 
not  passed  unless  they  were  so  qualified. 

281.  Are  you  aware  what  is  the  present  standard 
for  qualifying  a  person  to  become  a  teacher  of  ele- 
mentary science  ? — I  am  not  sure  ;  but  I  think  that  a 
teacher  has  to  pass  in  the  advanced  stage. 

282.  But  not  in  honours  ? — No. 

283.  So  that  in  point  of  fact  a  man  may  be  a  pupil 
one  year  and  a  teacher  the  next? — Yes,  so  far  as  I 
know  anything  about  the  working  of  that  part  of  the 
system  ;   practically   there   is   no   guarantee  for   the 
fitness  of  the  teacher.     Perhaps  I  had  better  read  the 
32nd   article   of  the  Directory   upon   that   point : — 
"  Payments  are  made  on  the   results   of  instruction 
"  where  it  has  been  given   by   teachers  who   have 
"  qualified   in    either   of  the   categories    mentioned 
"  below.     And  no  payments  are  made  on  account  of 
"  instruction  given  in  subjects  in  which  the  teacher 
"  is   not  so  qualified.     The  qualification  consists   in 
"  having  (rt.)  obtained  a  teacher's  certificate  in  any 
"  of  the  before-mentioned  sciences,  according  to  the 
"  rules  in  force  previous  to  January   1867,"  (those 
are    the    old    rules,)   "  or    (6.)    obtained    a    first    or 
"  second  class  in  the  advanced  stage  at  the  May  class 
"  examinations     since     that     date,     or     (c.)     taken 
"  honours  at  the   May  examination."     They  say  fur- 
ther :    "  In    mathematics    a    first  class  in   each    stage 
"  will,  from  and  after  May   1870,  qualify   the  holder 
"  to  earn  payments  on  the  results  of  instruction  in 
"  that   stage,  and  a  first  class  or  honours  in  stages  3, 
"  5,  and  7,  on  the  results  of  instruction   in  the  pre- 
"  ceding  stages.     Teachers  already  qualified  to  earn 
'•'  payments  in  '  elementary  mathematics  '  are  qualified 
"  in  stages  1,  2,  and  3,  and  teachers  already  qualified 
"  in  'higher  mathemathics'  are  qualified  in  all  the 
"  stages   of  pure  mathematics."      The  next   article 
is  this  : — "  The  examination  for  qualification  to  earn 
"  payments  on  results  of  instruction  will  be  dispensed 
"  with  in  the   case  of  a  candidate  who  has  taken  a 
"  degree  at  any  university  of  the   United  Kingdom, 
"  or    who    has    obtained    the    associateship     of    the 
"  Royal    School    of  Mines,    London,    or    the    Royal 
"  College  of  Science,  Ireland." 

284.  As  I   understand    it,  a    man    can   only   obtain 
payment  on   results   in  the  subject    in   which    hi'  has 
taken  a  certificate  J. — -That  is  so. 

2N.j.    1  believe,  that  under  the  former   system,  when 
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upon  u  «um.  chemistry,  was  qualified  to 

physiology,  "i-  :»iy  other  subject 
.,,.'.n,mme'of  the  department  '•— '  cannot 
„„,,„.  f,,,  .  i. nt    I  .1..  not   think  that  is  the 

J86.   At  iiny  r:ii-'  y»»  would  not  approve  of  il    If  it 
WJTC  '.-i>:        >'''-    certainly    not.        I    think    they  are 

uiiiiition. 

^^  :     Mrs,  '•ohtaine.l  M  teach 

ticate  iii  nny  of  tin-  beforwmeDtionea  sciei 

il,,'.   rules    in    force."  ihal    is   ihr  lir-t 

qualification?  —  Y,-.-  :  tho-e  are  the  rules  now  existing. 

Hut   the  .,1.1  rule  was  as  I 

:  would  not  n|>|irove  of  it  ? — >><•.   1 

do  not    we   what'   the  use  of  it  would  bo;    but  the 

present  rule  limits  it  very  definitely  indeed. 

to    the    teacher's     qualification, 

,   ,implv  return  to  the  old  rules  which  were 

l'Mi7,  or  have  you  considered  what 

]„.   the  ;  i"   enforce   with  respect  to 

nations?— If  I  were  to  propose  an  ideal 

.!o  not  know  how  far  it  may  lie  practicable), 

.1,1   like   to  have   all   those   teachers  pa 

through  a  normal  school  in  London,  through  ;i  proper 

hool  for  teachers.     That  is  what  one  would 

,a\.-.  and   tlint    the  teachers   should  all  take 

their  qualification    in    the   normal  or  training   school. 

thorough  scientific  training  in  the 

country  till  that  is  the  c 

290.  Do  you  think  it  would  be  desirable  to  require 
that,  even   in   the   case   of   persons  who    are   only   to 
elciiienlary  science  in  night  classes  to  adults? — 
1  think  it  would  be  very  desirable. 

•_'!U.  That  in  point  of  fact  is  a  very  strong  argu- 
ment in  favour  of  the  proposed  school  of  which  Mr. 
-terday  ?  —  I  do  not  quite  know  what 
may  be  Mr.  Cole's  view-  upon  that  subject,  but  it  is, 
and  always  has  been,  a  very  distinct  notion  of  my 
own.  I  <lo  not  see  how  you  are  to  secure  thorough 
value  lor  the  money  which  the  State  pays  unless  you 
have  something  of  that  kind. 

'.  Are  you  of  opinion  that  such  a  school  might 
also  afford  instruction  to  persons  whose  intention  is  to 
de\o;e  themselves  to  industrial   pursuits,  in  fact  that 
the  propo-ed  training   school   might  at  the  same  time 
be  a  school  of  mines,  or  a  school  of  practical  chemistry  ? 
-  the   in.-truetion  in  general  science  is  good 
for  all.  I  think  that  might  lie  so,  but  undoubtedly  I  he 
d    instruction    in    mining    or   mineralogy   might 
interfere    with    the    instruction     of    teachers    in    the 
met!  <-hing.     The   two  things  are  quite  dis- 

tinct.     I  do  not  mean  to  say  that  that  difficulty  could 
not  me.  but   the   two   lilies  of  operation   arc 

distinct  1 

I.  But  you  do  not  see  any  difficulty  in  combining 
them  in  tin-  same  institution  ? — No,  I  do  not  see  any 
difficulty  in  that. 

;he  r,>st  ,,f  Diving  instruction  to  your 

:,•!>  would  lie    in    Mime    ili  .jive    diminished  by  the 

adn.  ither  Htudents  ?-    I  think  it  might  be,  hot 

•till   1  that   I  should   lie  very  sorry  lo  have  the 

con:  or   teaching    teachers 

how   lo   teaeh.  modified   by  the    requirements  of  some 

teaching. 

.vould  not  ie    to  (he  other? 

;hink  the  one  i-  of  far  more  importance  than 

the  other.      I   think  ihal   if  you   ^et  a  body  of  trained 

i  hey    will    do    your 

work  for  y,ni  very  much  Keller  than  you  can 
•iier  way. 

red  the.  que-tion    of  hr,w    far 
the  present    Mail','  ill     I  he    School    of    Mines 

and  in  li  '  ;ry,  and  in  the  School   of 

dd    do    the    work    of   Mich    a 

trnii.  hadowed    forth? — There 

.  doulil  that  there  is  a  foundation  for  a  school  of 
the  kind.  I  know  the  organisation  of  the  School  of 

••a  best,  and  it  i^  very  defective  in  some  respects. 
There  u  no  mathenuttiosj  tea*  hiug,  for  example,  which 


is  n  lamentable  defect.  Then  there  is  an  entire  want 
in  the  School  of  Mines,  as  it  now  exists,  of  any  means 
of  teaching  several  of  the  subjects  practically.  For 

example,  I  am  set  there  to  teach  natural  history  with- 
out a  biological  laboratory,  and  without  the  means  of 
showing  a  single  dissection.  J  am  in  the  position  of 
a  chemist  who  should  be  set  to  teach  chemistry  without 
a  laboratory. 

297.  And  even  for  your  preparations,  that  place  is 
quite  inadequate  ?— There  is  no  provision  whatever. 
I  cannot  teach  iii  the  proper  sense  of  the  word,  so 
that  I  should  think  one  could  not  say  in  the  School 
of  Mines  more,  at  present,  than  that  there  is  a  nucleus 
of  an  efficient  body. 

L'i)S.  As  far  as  laboratories  are  concerned,  is  it  tin- 
case  or  not,  that  the  same  laboratories  would  In- 
available  for  the  two  classes  of  students  ;  that  is  to 
say,  the  students  who  are  to  become  teachers,  and 
those  who  are  now  receiving  instruction  in  the  three 
institutions  which  I  have  mentioned  ? — That  is  a 
question  of  space,  because  students  in  a  laboratory 
take  up  so  much  room,  and  of  course  while  they  are, 
heing  instructed  others  cannot  occupy  the  same 
space. 

299.  But  the  kind  of  laboratories  is  the  same  ? — I 
presume  so;  but  I  should  not  like  to  go  beyond  my 
tether  in  that  matter. 

300.  You  say  that  there  is  no  mathematical  teach- 
ing whatever  in  the  School  of  Mines.     J  believe   that 
in  teaching  applied  mechanics  no  reference  whatever 
is  made  to  mathematics,  and  there  are  no  mathema- 
tical demonstrations  possible  ? — I  can  give  no  opinion 
upon  that  subject. 

301.  Are  you  acquainted  with  the  building  which 
is  now  being    erected  at   South  Kensington  ? — No  ; 
that  is  to  say,  I  have  been  in  it,  but  I  do  not  know  it 
in  detail. 

302.  (Dr.  Skarpey.)  With  regard  to  examinations, 
have  you  ever  considered  that  it  would  be  practicable 
to  check  that  tendency  to   send  up  unqualified  candi- 
dates, by  making  some  ratio   in  the  payment  between 
those  that  passed  and  those  that  were  rejected  ;  for 
example,  supposing  that  70  per  cent,  are  rejected,  and 
30  per  cent,  pass,  that  the  payment  upon  the  passed 
should  not  be  at  the  same  rate   as  it  would  have  been 
had  the  rejections  been  fewer.     Until  you  get    that 
better  arrangement  for  training  teachers  which  yon 
are  now  referring  to,  might  not  some  means  of  that  sort 
be  devised  for  checking  the  evil  ? — I  think  something 
of  the  kind  might  be  done,  and  I  have  made  represen- 
tations to  the  department  about  it  ;  I  think  that  where 
the   rejections  are  very  bad,   some  notice   should  be 
taken  of  it.     I  think  that  the  plan  you  suggest  might 
not  be  a  bad  one. 

303.  It  seems  obvious  from  what  you  have  staled, 
that    they  send    them  up    with  the    mere    hope   or 
chance  that  they  may  draw   prizes  ? — Yes.     I    should 
be  glad  to  be  understood  that  this   is  not   the  general 
case,  but  in  every  examination  there  will  be  :i  certain, 
and  sometimes   a   considerable,  number   of  candidates 
sent,  up  upon  that  principle,  or  rather  want  of  principle. 

304.  Probably  if  it  is  not   checked   it  may  go  on 
increasing  until  you  have  the  better  means  of  training 
teachers  ? — 'l  e.-.      It    is    a    point,    which    will    always 
require  the  utmost  vigilance  in  the  examiner.     If  the 
examiner     is     an     easy-going     man    he     will    always 
bare  his  subject  made  u  prey  by  the  people  who  find 
it  out. 

305.  (Sir    J.   Kay- Shnttleworlh.)  Yesterday   you 
will  h:i\  e  oliserved  that  in  answer  to  a  question  put  to 
Mr.  Cole,  it  appeared   that   the  great  majority  of  the 
le.-ich.Ts  iii  those  local  science  schools  were  certificated 
leaehers  of  primary  schools  ? — Yes. 

306.  Also    it  was  stated  that  those  teachers  are  for 
the  niosi  part  engaged  in  teaching  in  the  morning  and 
in  the  afternoon,  during  2^  hours  at  each  period,  and 
that    they  have    likewise   to  u-ach  for  an   hour  and  a 
half  their   pupil   teachers,  and  several  of  them  have 
charge  likewise  of  evening  schools,  and  that  it  is  after 
they  have  discharged    those   duties  for  the  most  part 
thai    they  teach  the  science  school  ;  is  that  at  all  the 
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ideal  system  which  you  have  formed  of  the  mode  of 
supplying  elementary  scientific  instruction  lo  I  lie 
country? — No,  1  was  not  ;i  ware  of  the  tact  before  ; 
it'  the  teachers  work  in  the  manner  you  describe,  the 
fact  may  account  for  the  very  large  per-ceutage  of 
rejections. 

307.  Are  you  aware  likewise  that  the  Committee 
of  Council  on  Education  u  few  years  ago  rescinded 
a  minute  which  previously  restrained  elementary 
teachers  from  instructing  any  evening  schools  what- 
ever, after  the  instruction  in  the  day  school? — I  have 
understood  that  to  be  the  case. 

:>()8.  You  are  probably  aware  also  that  the  per- 
centage of  the  money  which  can  be  earned  in  the 
i -lementary  day  schools,  has  from  recent  Acts  of  the 
Privy  Council  been  somewhat  reduced? — I  have 
understood  so. 

309.  Is  it  not  therefore  apparent  that  there  is  a 
great  temptation  to  the  teachers  of  the  elementary 
schools  to  increase  the  amount  of  their  annual  income 
by  teaching  evening  schools,  and  also  science  schools  ? 
— Clearly  so. 

310.  You  have  already  in  answer  to  questions  put 
to   you  by  Mr.  Samuelson,  expressed  your  great  pre- 
ference for  the  system  which  preceded  that  recently 
adopted,  of  requiring  a  special  examination  in  each  of 
the  subjects  which  the  teachers  selected  for  instruction 
in  evening  science  schools  ? — Yes. 

311.  Taking   into   account   all   the    circumstances 
which  I  have  related,  the  great  previous  occupation 
during  the  day  of  the  teacher,  the  exhaustion  of  his 
energies,  and  the  temptation  which  he  has  to  earn 
money  by  teaching,  are  you  not  of  opinion  that  some 
portion  of  the  instruction  given  during  the  12  hours  of 
the  day,  must  suffer  by  such  a  constant  occupation  of 
his  mind  and  energies? — Your  statement  conveys  a 
correct  impression  of  the  daily  work  of  the  teacher. 
I   should   imagine  that    the   whole  of  his   instruction 
must  suffer.      I   cannot   conceive   of  a  man   giving 
thorough  and  good  instruction  under  those  circum- 
stances. 

312.  You  will  observe  that  upon  this  matter  being 
brought     under   Mr.    Cole's   attention    yesterday,    he 
admitted  that  the  systeni  must  be  regarded  as  transient 
and  temporary  ? — Qui.'ic     . 

313.  I  have  observe\v>t?his  morning  that  you  are  of 
opinion  yourself  that  no  course  could  be  adopted  which 
would  give  any  clear  and  satisfactory  elementary  scien- 
tific instruction  to  the  artizans  of  the  kingdom,  unless 
the  teachers  generally  passed  through  a  normal  school  in 
London  ? — I  think  that  that  is  the  ideal  to  be  aimed 
at.     I  think  that  a  great  deal  may  be  done  in  an  im- 
perfect sort  of  way  without  it,  but  I  think  one  must 
look  to  that. 

314.  Are  you  not  also  of  opinion  that  the  teachers, 
in  giving  this  elementary  instruction  in  science,  ought 
not   to   be  engaged  in    day-school   instruction  ? — My 
own  feeling  is  that  I  should  rather  put  it  in  another 
way  ;  that  is    to   say,   that    scientific  teaching  ought 
to  be  made  a  fundamental  part  of  all  primary  teaching 
in  the  kingdom,  and  be  made  a  part  of  the  day's  work. 
Unless  I  am  greatly  misinformed,  the  scientific  instruc- 
tion which  is  now  current  in  the   kingdom   was  the 
result,  so  to  speak,  of  a  battle  between  two  official 
departments.     I  do  not  know  whether  I  am  rightly  or 
wrongly  informed,  that  it  was  in  the  teeth  of  the  Edu- 
cational Department  that  this  scientific  instruction  was 
introduced  ;  but,  if  such  be  the  case,  the  fact  accounts, 
I  think,  for  the  nocturnal,  and  somewhat  surreptitious, 
position  which  science  at  present  occupies.     Sir  James 
Shuttleworth  can  tell  much  better  than  anybody  else 
whether  such  was  the  case  or  not.     I  think  that  is 
the   way  that  we  have  dealt  with  science,  not  only  in 
primary  education,  but  in  the  larger  educational  bodies 
in  the  country  ;  and  my  hope  is  to  see  science  made  an 
integral  part  of  the  elementary  teaching  everywhere 
in  the  country,  and  not  to  have  it  merely  forced  upon 
one  department  by  another,  as  it  seems  to  have  been 
the  case  formerly. 

315.  You  arciiwiire  that  so  lar  as  positive  legislation 
yet  has   extended,    the    school   age  has  been  di 
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by  the  revised  code  as  11  ycai-s  of  age,  and  by  the   T.  ff.  Huxley, 
Factories' Act  as  18  yeare  of  age,  for  half  time.     Have    E»q.,  LL.D., 

you  much  hope  that  any  elementary  scientific  instruc- 
tion which  deserves  the  name  could  lie  given  to  a 
child  before  the  nge  of  1 1  ? — Considering  the  difficult 
matters  with  which  elementary  education  is  now  made 
to  deal,  such  as  the  exceedingly  difficult  problems  con- 
nected with  dogmatic  theology  and  the  like,  I  think 
science  might  be  taught  quite  a<  well.  I  think  that, 
the  time  which  is  devoted  to  the  one  might  with  equal 
success  be  devoted  to  the  other. 

316.  Have  you  ascertained  what  degree  of  success 
attends  instruction  in  dogmatic  theology  in  elementary 
schools? — I   can   only   presume    from   its   being    so 
strongly  insisted  upon,  and  made  the  subject  of  such 
a  great  battle  at  present,  that  it  must  have  u  great 
value. 

317.  I  mean,  do  you  know  what  degree  of  success 
it  has  attained  ? — I  do  not  know. 

318.  Have  you  also  observed  in  what  standards  the 
scholars  ordinarily  pass  in  the  very  best  elementary 
schools,  and  under  the  largest  and  most  efficient  staff 
of   educational  machinery  yet   employed,  up  to  the 
highest  school  age,  in  respect  of  ordinary  elementary 
instruction,  such  as  reading,  writing,  ai'ithmetic,  and 
geography  ? — I  am  not  aware,  I  have   not    paid  at- 
tention  to  that ;    but  I  may   say  in   relation   to  this 
matter,  that  I  have  no  doubt  whatever  that  a  certain 
amount  of  scientific  teaching  of  a  very  valuable  kind 
might  be  given  to  children  of  the  ages  now  specified. 
I  think  that  the  nature  of  your  scientific  teaching  must 
be  very  carefully  determined,  but  I  think  that  a  great 
deal  of  what  may  be  fairly  called  elementary  science, 
with  respect  to  the  ordinary  phenomena  of  nature,  is 
information  which  might  be  made  very  complete  in  its 
way,  although,  of  course,  it  would  be  very  elementary  ; 
indeed,  I  am  quite  sure,  from  my  own  knowledge  of 
children,  that  that  may  be  given  to  children  under  12 
years  of  age,  with  extreme  benefit. 

319.  That,  of  course,  would  be  of  a  very  different 
character  from  that  which  at  present  comes  under  the 
review  of  the  examiners  of  the  Science  Department  ? 
— I  do  not  think  necessarily  so.     I  think,  for  example, 
that  children  of  that  age  may  be  taught  elementary 
physical  geography.     I  think  it  might  be  made  a  most 
important  and  most  valuable  subject  of  instruction,  and 
not  only  of  instruction,  but  of  training,  under  that  age. 
The  elementary  facts   of  physics  (I  am   now   using 
physics,   of  course,    in   its    most   elementary    sense), 
I  imagine  may  be  taught  with  perfect  ease. 

320.  You  are  probably  well  aware  of  the  expedients 
which  are  adopted  in  some  of  the  Swiss  and  Prussian 
schools  with  the  object  of  teaching  the  simplest  ele- 
ments of  the  subjects  to  which  you  advert,  such  as  in 
physical  geography  and  geology,  raised  maps,  and  in 
the  elements  of  mechanical  science,  small  models  of 
various  descriptions,  which  are  explained  familiarly  to 
the  children,  and  so  forth  ? — Yes. 

321.  Those  are,  I  suppose,  the  forms  of  instruction 
to  which,  on  the  whole,  you  are  now  alluding  ? — 
Certainly,  that  is  the  main  characteristic  of  any  sound 
elementary   scientific   teaching.      The  great  blunder 
that  our  people  make,  I  think,  is  attempting  to  teach 
from    books ;  our   school-masters   have  largely   been 
taught  from  books  and  nothing  but  books,  and  a  great 
many  of  them  understand  nothing  but  book  teaching, 
as  far  as  I  can  see.     The  consequence  is,  that  when 
they  attempt  to  deal   with  scientific   teaching,    they 
make  nothing  of  it.     If  you  are  setting  to  work  to 
teach  a  child  science  you  must  teach  it  through  its 
eyes,  and  its  hands,  and  its  senses. 

322.  You    are    aware   of   the   suggestion    of  Dr. 
N.  Arnott,  the  author  of  the  Elements  of  Physics,  for 
the  instruction  of  the  youngest  children  by  means  of 
objects  of  the  kind  which  are  called  scientific  toys  ? 
— I  have  heard  of  his  propositions. 

323.  But,  looking  to  any  success  in   instruction  in 
elementary  science,  in  connexion  with  the  manufac- 
tures of  this  country,  I  suppose  that  you  would  expect 
that  the  form  of  instruction  which  you  would  advise 
should   be    adopted    in     primary    schools,    should   be 
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developed  in  win*  secondary  form  in  more  advanced 

•ehooU?—  I  think  so.  . 

:lm(    purpose  :,  M.n  fell  from 

Mr.  Cole  rwtenlay,  that  wnew  praottotMe,  teoaadary 
ds>r*schooK  or  secondary  evening  schools,   should  be 

inly. 

It  wx-  l«  tlifM-  MOGOdaiy  (lav  school  . 
qeeoodary  evening  schools,  that  my  pnvkMM  qaertion 
bad  refc-rence,  when  I  asked  whether  yon  would 
not  fomvivi-  it  dc-irable  thai  (hi;  teachers  prepared 
(or  tin-in  .-lionld  nut  have  charge  of  elementary  day 
duly  not. 

.  \v;t!i    nan  to   centres  of  examination  to 

wl,|.  .nelson  adverted,  you  an-  awaiv  that  for 

ill,- .-\aniination  lor   certificates  under   I  he  Committee 
,,f  i!  Council    tor   the  teachers  of  elementary 

U,  IraiiiiiiL'  colleges  throughout  the  country  arc 
employed ': — Yes. 

would  IM-,  MS  you  arc  well  aware,  in 
connexion  with  training  colleges  and  in  I'utuiv  it  may 
be  M.  t'T  extent,  a  collection  of  models  and 

apparatus  and   menus  of  in.-truction   in   ])hysical  and 

;  .mental  science, — might  not  those  centres  afford 
an  op|K>rtunity  of  conducting  the  examination  of 
teachers  in  various  jiarts  of  the  country? — I  th'iik 
they  might,  if  you  could  get  the  examiners.  The 
difficulty  is  to  manage  your  examiners,  if  you  have 
your  examination  centres  scattered  over  the  country  ; 

;se  the  more  you  multiply  your  examiners  the 
I.---  i-  tin'  chance  of  uniformity  in  the  examination, 
and  the  more  difficulty  there  is  in  dealing  justly  with 
the  candidate*  :  so  that  I  think  there  is  considerable 
im|K>rtancc  in  having  a  homogeneous  body  of  ex- 
aminers, men  who  will  work  together,  and  who  in 
course  of  time  may  organise  a  continuous  system  to 
which  the,  candidates  may  look. 

ML'\  Are  you  aware  that  the  system  adopted  by 
ihe  Committee  of  Privy  Council  consists  of  two  forms, 
one  tin-  inspection  of  the  fairness  with  which  the 
examination  is  conducted  at  the  local  centre,  together 
with  any  rini  run-  examination,  or  it  might  be  in 
this  case  an  examination  in  manipulation,  which  it,  may 
lie  neces-ary  to  conduct  locally,  and  then  the  trans- 
mi-sion  of  the  examination  papers  to  (he  centre  to  be 
distributed  to  the  examiners  :  would  not  some  such 
form  as  that,  greatly  diminish  the  difficulties  which 
you  anticipate? — No.  I  think  that  that  is  putting 
tin-  cart  before  the  horse.  As  far  ;M  inv  own  ex- 

ni-e  a.-  an  examiner  goes,  I  think  that  the  only 
thoroughly  valuable  form  of  rini  r»rr  examination  is 
that  which  comes  after  the  written  examination,  when 
\  on  have  read  a  man's  paper  and  yon  want  to  know 
whether  he  really  knows  what  he  is  talking  about,  or 
merely  is  writing  very  cleverly  from  memory.  Such 
race  examination  is  invaluable,  because  it  fur- 
nishes a  commentary  upon  the  written  paper. 

'.  I'ind  race  examination,  in  the  case  of  elemen- 
tary teachers,  is  upon  subjects  dill;. rent  from  that  of 
the  paper-;  fur  example,  it  is  an  examination  in  the 
power  of  instructing  a  class,  or  in  some  subject  which 

I  be  better  tested   by  rirti  rtin-  examination,  such 
itation  or  some  other  matters  of  that  kind  ;  and 
I  wa.-  contemplating  rather   that,   the   same  method  of 
individual   examination  might   be  applied  to  manipu- 
lation.'— .lust  so.     I  misunderstood  your  question. 

:',:',(>.  \Viil,  respect  to  a  training  or  normal  school, 
without  in  the-  slightest  derive  anticipating  whether 

desirable  Of  nof  to  depend  for  the  establishment 
of  a  connexion  between  theoretic  science  and  its 

•:c:d  application  upon  the  action  of  the  teachers 
in  the  country,  or  to  make  it  form  pan  ,,f  a  normal 

•'.  would   yon   propose  that    Ihe  following  subjects 

I  be  mixed  or  separate,  vi/..   first,  pure  theoretic 

Neii    theoretic    science    in    its   applicali 

ial    object,  su.-h    as    mining  or    naval    aivhi. 

•ad   then,   thirdly,  the  method    of  instructing 

'"  "^  '"'ice  ami   its  application,  for  example, 

or  -eeondary  instruction,      lly  a  greater 

•    of    the    teacher's   lime,    might'   those   be 

y  thoroughly  competent  man  ;  as,  f,,r 

example,   the   application   of  mathematics   to  several 


subjects,  or  of  chemistry  ? — Putting  it  into  a  practical 
shape,  anil  taking  chemistry  as  an  example,  you 
would  propose  tliut  the  same  person  should  teach 
theoretical  chemistry  ;  in  addition  to  metallurgy  and 
other  applications  of  chemistry;  what  the  ( iermans 
would  call  "pedagogics,"  or  the  method  of  teaching 
chemistry.  I  merely  take  that  illustration  and  apply 
it  in  my  own  mind  to  the  subjects  which  I  am  ac- 
quainted with,  and  I  should  say  that  it  would  not.  be 
a  good  method,  for  I  think  that  anyone  of  those  three 
things  is  quite  enough  to  occupy  a.  man's  entire 
attention. 

331.  What  you  would  prefer  as  I  understand,  is 
that  the  normal  school  should  be  entirely  for  teaching 
pure  science,  and  the  method  of  applying  it  to  second- 
rate  schools? — So  far  as  it  is  a  school  for  teachers, 
certainly.     What  I  should  like  to  sec  taught  is  science 
itself  to    begin   with,    and    secondly,    the    method   of 
teaching  science. 

332.  May  we  not  call  it  method  in  its  application  to 
secondary  and  elementary  schools'? — Yes,  just  so. 

333.  And  you  would  be  inclined  to  depend  upon  the 
exertions  of  a  teacher  instructed  sufficiently  in  pure 
science  and  in  method  for  the  application  of  science  ? 
— Yes,  I  think  that  there  is  a  great  deal  of  misunder- 
standing as  to  the  utility  of  the  spread  of  technical 
education  over  the  country.     I  do  not  think  that  much 
good  is   to  be  done  by  attempting  to  deal  with   the 
trades    directly.     In    the   scientific  education   of  the, 
masses  of  the  people,  the  great  object  appears  to  me 
to  be,  to  construct  such  a  scheme  as  should  enable 
you  to  sift  out,  and  to  get  hold  of  the  men  who  have 
really  scientific  ability.     If  you  can  pick  out  the  men 
of  intellect  from  the  men  who  are  only  fit  to  carry 
water,  and  hew  wood,  and  give  them  a  fair  scientific 
training,  you  may  trust  to  the  arts  getting  all  that  they 
want  out  of  them. 

334.  Allow  me  to  take  an  illustration  from  north- 
east Lancashire,  the  place  where  I  live,  surrounded  by 
the  following  trades  needing  the  application  of  pure 
science  to  the  practical  arts  and  industry  of  the  coun- 
try.    We  have  mining,  we   have  calico  printing  and 
dyeing,  we  have  machine  making  to  a  very  great  extent, 
and  we  have   the  constant  operation  of  the  inventive 
faculty   of  the  artizaus,  w^gh  is  the  real  source  of 
almost  all  the  inventions  byVhich  the  textile  manu- 
facture has  been  advanced.      \Vhat  I  intended  by  my 
previous  question,  was  to  ask  you  whether  your  con- 
ception was    that    the    establishment   of  a  secondary 
school  in  such   a  region,  in  which  the  teachers  who 
had  been  prepared  in  the  normal  school  to  teach  cer- 
tain  departments   of  pure   science,    and  who  had  an 
opportunity,  either  in   the   day  or   in  the  evening,  of 
receiving  into  the  schools  the   men  who  were  practi- 
cally engaged  in  those  various   forms  of  industry,  was 
the   most  favourable   opportunity  for  attempting   the 
combination  of  scientific  instruction  with  the  practical 
arts  of  industry,  rather  than  in  the  normal  school? — 
That  is  to  say,  you  would  make  your  technical  schools 
local. 

33o.  Your  idea  is  that  the  secondary  school  in  which 
scientific  instruction  would  be  given  would  be  local, 
and  would  be  attended  by  artizans  connected  with  the 
mining  and  printing  and  mechanical  industry  of  the 
neighbourhood,  and  that  those  artixans  would  come  to 
it  for  instruction  in  science  connected  with  their 
several  departments,  and  perhaps  in  other  sciences, 
and  my  question  was  whether  that  combination  was 
in  your  mind  that  which  it  is  most  expedient  to 
establish  ? — In  replying  to  Mr.  Satnuelson  previously, 
I  did  not  mean  to  raise  any  objection  against  estab- 
lishing technical  scl Is  in  London.  All  that  I  meant. 

J  was  that  I  thought  that  there  might  bo  danger 
in  combining  the  technical  school  with  the  normal 
school  :  that  is  to  say,  that  ifyc.u  tried  to  get  the  same 
set  of  men  to  do  both  duties,  the  one  set  of  duties 
would  most  likely  interfere  with  the  other  :  but  I  did 
not  mean  to  express  any  opinion  as  to  the  utility  of 
having  technical  schools  in  London  or  elsewhere." 

336.  1  am  simply  desirous  of  eliciting  your  opinion 
as  to  whether  the  provision  of  the  class  of  secondary 
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schools  which  I  last  described  would  diminish  in  your 
mind  the  importance  of  the  creation  of  the  other  form 
of  technical  instruction  liy  the  Mining  School  or  the 
School  of  Nuval  Architecture,  or  other  technical 
schools  in  London? — No,  I  do  not  think  that  they 
would  interfere  with  one  another  at  all,  they  might 
co-operate,  to  any  extent. 

337.  (Mr.   Samuelson.)   You   stated,  did  you   noi, 
that    you    thought    some    teaching    of    elementary 
science     might,     with     great    propriety     and    great 
benefit,  be  introduced  into  an  elementary  day  school? 
— Yes,  certainly. 

338.  Would  you  consider  that  the  present  system 
of  examination  by  papers  would  bo  adapted  to  pupils 
of  that  class  of  school  ? — I  should  not  consider  it  so 
good  a  system  for  the  pupils  of  that  class,  for  the  quite 
young  children  that  1  am  now  referring  to,  as  a  viva 
voce  examination. 

339.  You  would  consider  it  desirable  that  the  ex- 
amination should  be  conducted  by  the  school  inspec- 
tors ? — Certainly. 

340.  You  would  not  approve,  I  suppose,  of  tho  sug- 
gestion  contained  in  Captain  Donnelly's  paper  of  12th 
of  November  1867,  with  reference  to  the  teaching  of 
science  in    elementary  schools,   that  the  Science  and 
Art  Department  should  make  a  return  of  the  results 
to  the  Education  Office,  and  that  the  function  of  the 
Education  Department  should  simply  be  to  pay  upon 
those  results  ?— If  that  proposition  contemplate  that 
education  in   science  should  be   introduced  into   tho 
ordinary  day's  work  of  the  school,  I  think  it  would 
be  exceedingly  undesirable  to  have  one  person  looking 
after   three-fourths  of   the  education,  and  somebody 
else  looking  after  the  other  one-fourth.     I  think  it 
important  that  whatever  teaching  in  science  there  is, 
it  should  be  put  upon  precisely  the  same  footing  as 
all  other  teaching. 

341.  That   would    involve    qualifications    on    the 
part  of  tho  inspectors  of  schools,  which,  under  our 
present  system,  they  do  not  necessarily  possess  ? — 
I  do  not  see   why   you   should   not   have   scientific 
inspectors    of   schools  as  well  as  literary  inspectors. 
There  would  be  no  difficulty  whatever  in    sending 
round    proper    science    inspectors    to    examine    the 
schools  qua  science. 

342.  But  if  the  payments  were  to  be  made  on  results, 
the  inspection  should  necessarily  be  local  ? — I  think  so, 
I  think  that  for  young  children   (and  we  are  talking 
about  teaching  science  to  young  persons  under  12  years 
of  age)  the  means  of  judging  whether  the  work  is  pro- 
perly done  by  viva  voce  examination  is  very  much 
superior  to  that  by  papers. 

343.  In  the  papers  which  have  been  sent  up  to  you 
and  which  have  come  under  your  notice  as  the  result 
of  the  present  system  of  examination,  have  you  or 
have  you  not,  detected  a  want  of  elementary  instruc- 
tion in  what  are  familiarly  called  the  three  R's  on  the 
part  of  those  who  stand  for  examination  ? — Yes,  it  is 
a  lamentable  want,  particularly  in  those  cases  to  which 
I  have  just  now  referred,  where  the  schoolmaster  has 
evidently  been  sending  up  a  lot  of  candidates  simply 
crammed.     I  could  almost  pick  out  those  papers   by 
the  handwriting  and  the  spelling. 

344.  You   have   stated    that  the  first  requisite  of 
a  normal  school  of  science  should  be  that   it  should, 
in    tho    first    place,    qualify    the    teachers    in    pure 
science,  and  secondly  in  the  art  of  teaching  ? — Yes, 
certainly. 

345.  But  having  reference  to  the  destination  of  the 
majority  of  those  teachers,  namely,  that  they  should 
hereafter  teach  in  secondary  schools,  would  it  not  be 
desirable  that  they  should  have  a  general  acquaintance 
with  the  application  of  those  sciences  to  industry  ? — I 
am  afraid  that  when  you  come  to  practical  matters  a  mere 
general  knowledge  of  the  applications  of  science  i>  likely 
1o  do  as  much  harm  as  good.     I  can  understand  very 
great  \-ahie  attaching  to  u  specific  knowledge  of  the 
applications  of  science  to  an  art,  but  a  mere   general 
knowledge  it  strikes  me  may  be  just  as  likely  to  mis- 
lead as  not.    It  is  very  much  like  medicine.     A  person 
would  do   very   unwisely   who  should  endeavour   to 
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doctor  himself  upon  the  strength  of  his  knowing  a  little    T.  U.  Huxley, 
of  physiology,  or  even  knowing  a  good  deal  ;  lie  had 
much  better  lease  ii  alone. 

346.  Putting    it  more    specifically,    assume  that  a 
teacher  comes  up  to  the  normal  school   to  be  trained  ; 
assume  him  to  come  from  a  mining  district,  in  which 
the  management  of  mines    is  very    much   in  urn -ar  a-i 
compared  with  other  districts,  would  you  not  consider 
11  de.-irablo  that  that  teacher,  knowing  his  destination 
to  be  such  a  district  as  I  have  described,  should  go 
through   a  course  of  instruction  in  a  mining  school, 
liaxing  special    reference  to    mining? — I    o.uite    think 
so.     If  1    could   deal   with  that  man   as    I    pleased,    I 
should  put  him  first  through  the  normal  echool  that  we 
are  talking  about,  and  afterwards   1   should  send   him 
to  the    School  of  Mines  to  go  through  a  third  year  of 
special  instruction  in  mining.     But  the  instruction  in 
the  School  of  Mines  is  not  mere  general  knowledge  of 
the  mining  processes,  it  is  very  specific  and  particular 
knowledge.     It  is  like  the  technical  instruction  of  a 
medical  school,  to  refer  to  my  previous  illustration. 

347.  Then   so  far  as  the  classes  could   be  held    in 
the  same  building  and  in  some  manner  connected,  do 
you  think  that  it  would  be  rather  an  advantage  than 
a  disadvantage  ? — So  long  as  the  one   class  of  work 
did  not  interfere  with  the  other,  and  I  do  not  see  why 
it  necessarily  should  in  this  particular  case  of  which 
wo  are  now  talking ;  in  fact  it  does  not  in  the  School 
of  Mines  at  present. 

348  (Chairman.')  I  suppose  that  the  character  of 
the  examination  papers  that  you  draw  up  is  hardly 
such  as  children  at  elementary  schools  under  the  a^e 
of  11  or  12  could  be  expected  to  be  capable  of 
answering  ? — I  do  not  see  any  reason  why  a  child  of 
average  intelligence,  of  between  11  and  12  years  of 
ago,  might  not  be  made  to  pass  very  well  indeed  in 
the  elementary  stage. 

349.  Such  papers  as  you  are  in  the  habit  of  giving 
now  for  examination  ? — Yes,  quite  so.     I  think   that 
a  child  between   11   and   12  might  be  very  fairly  and 
well  taught  sufficient  physiology  to  be  able  to  answer 
those  questions. 

350.  As   a   matter  of  fact,  I  believe  they  are  all 
considerably   older   than    that,    are    they   not  ? — The 
ages    vary   from    11    to  45.     I  was  rather   surprised 
yesterday  at  Mr.  Cole's  statement  as  to  the  average 
age.     I  should   have  thought  that  they  had  been  on 
the  whole  rather  younger,  but  no  doubt  he  has  better 
means  of  information  than  I  have.     I  am  bound  to  say 
that  I  was  very  much  struck  the  other  day,  in  looking 
over  some  of  the  results  of  the  last  examination,  with 
the   fact   that,   speaking    roughly,    the  proportion    of 
rejections  is  in  the  inverse  ratio  of  the  age ;  that  is 
to   say,  of  the    older,   upon  the   whole,    the    greater 
number  pass,  and  of  tho  younger  the  greater  number 
are  rejected.    That,  of  course,  is  what  you  may  expect 
from  the  present  state  of  education. 

351.  If  such  a  normal  school  as  has  been  suggested 
were  established,  do  you  think  that  teachers  could  be 
trained   sufficiently  to   be  able  to  give  instruction   in 
any  considerable  number  of  those  different  branches 
in  which  the   science   examinations  are  held,    there 
being,  I  think,  no  less  than  23  branches  ? — I  should 
say  not  any  considerable   number,   but   I  do  not   see 
why  they  should  not  combine  several.     For  example, 
1  do  not  see  why  teachers  should  not  give  elementary 
instruction  in  both  physics  and  chemistry,  or  in  physio- 
logy and  zoology,  or  in  physiology  and  botany,   and 
other  allied  subjects. 

352.  It  would  be  only  practicable,  I  presume,  in 
very  populous  places,  to  have  schools  of  such  an  extent 
that  young  men,  wishing  to  obtain  instruction  in  any 
of  those    branches,    would   be    sure   of   being  able  to 
receive  instruction? — Only  in  large  places. 

353.  The  greater  part,  must  be  confined  to  a  certain 
number  of  those   branches  ? — I  should  think   so.      Of 
course  a  great  alteration  will  take  place  if  education 
is   made  compulsory    over    the   country  ;  and    if  the 
number   of  schools    is    very    greatly   increased    then- 
will     bo    iu    almost  any  place    somebody    who    may 
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be  «ffldently  instructed  to  teach  in  one  or  more  of 

time  -is'' 

,.-o  teaching  won-  introduced   int.. 

maul  :,|,1    it    li. .t   In-  desirable  that    there 

:,  more  iiiliiuiit.-  connexion  Mu-een  the  Kdu- 

OkUoo  Department,  and  tin-  >  ,  1  Art  Depart- 

•MLthaii  tlmt  arising  xiinply  ..nt  of  both  being  under 

i  mil.|  ,  .,.:,  --  iha:   1  think  ili.>  present 

.!,  ini,.iii:i!y  which  could  onU 
,r    <.wu    country.      Separating,    tin-    teaching    Of 

.-..in    education,   i-    like   cutting   education 
in   half.     It  is  a   wonderful  state   of  utlairs,  and  the 
rc-nlt    i"   tlmt    practical   antagonism,    which   I   b. •! 
now,  l.ut  which  for  a  niimoer  of  \ 
I  :.i,,  t..l,l.  did  cxi-t,  when  ouo  half  of  the  lepwtment 
of  tin-  -tate  «  hich  huil  charge  of  education  was  OppOBed 
,i  which  ihc  oihcr  half  was  doing. 

•,iiti,-    teaching   were    introduced    into 

ntury   schools,   have  you   considered   which  of 

would  be  the   more  important  ones  to 

;  it  would  bo,  I  imagine,  impossible  to  intro- 

;iUr—  1  think  it  would   be  extremely  undesirable 

to  attempt  too  much.     My  great  fear  of  what  educa- 

.1  ivtonuers  arc  now  doing  is  that  they  nro  going 

in    t..r   too  much.     I  should  myself  like  to  see  the 

•IILT  in  elementary  science  diminished  rather  than 

increased  in  range,    "ishould  like  to  restrict  it  in  the 

any  rate,  to  mathematics,   to   physical 


ipliy,  elementary  physics  and  chemistry,  and  to 
botany  and  human  physiology  in  elementary  day 
..eh.  M>N.  1  think  a  great  deal  more  good  is  to  be 
done  by  restricting  the  teaching  to  a  few  subjects 
selected  from  very  various  regions  of  the  whole  ground 
of  science. 

356.  I  believe   those   are   the   branches   in  which 
practically  the  greatest  number  of  persons  offer  them- 
seUes  for  examination  at  present  ? — 1  think  they  are. 
My  reason  for  recommending   them  is   obvious.     Of 
course  without  mathematics  it  is  impossible  to  go  very 
far;  in  fact  its   importance  as  a   matter  of  general 
training   is  immense  ;  then,  without  a  knowledge  of 
elementary  physics  and  chemistry,  all  further  progress 
in  science  comes  to  an  end  ;  it  is  all  loose  and  vague. 
Botany  I  recommend  because  it  is  the  only  branch  of 
natural    science  which  can   be  taught  at  first  hand 
conveniently  ;  you  cannot  teach  zoology  conveniently, 
but  flowers  and  plants  are  always  to  be  had  and  you 
can  teach   botany   properly.     Human    physiology  I 
recommend  the  teaching  of  for  its  practical  import- 
ance, and  it  may  be  taught  thoroughly  and  welL 

357.  At   present   I  imagine   to    a   certain   degree 
mathematics  are  taught  in  the  better  class  of  elemen- 
tary schools  in  the  larger  towns  ? — I  imagine  so. 

358.  But  no  other  branch  of  science  whatever  is 
taught  in   elementary  schools   except   physical  geo- 
graphy ? — I  think  not. 
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T  Redo  EM       359-  (Chairman")  You  are  the  Kegistrar,  are  you 
1  -  hool  of  Mines  ?— I  am. 

360.  Will  you  be  so  good  as  to  furnish  the  Commis- 
sion with  a  statement  as  to  the  organisation  of  that 

•  li-lmi.  in?— It  consists  of  a  Director  (Sir  Roderick 
ftfunhison),  and  seven  professors,  with  two  assistants, 
and  myself  as  registrar. 

361.  What  are  the  direct  objects  for  which  this 
school  was  established? — To  promote  the  mining  in- 
dustry of  the  country. 

362.  What  means  have  been  adopted  for  the  pro- 
motion of  mining  industry  ? — There  is  an  annual  vote 
taken,  lectures  are  delivered  to  students  who  enter 
the  school,  and  the  museum  is  open  generally  to  the 
public.    I  should  observe  that  the  museum   existed 
before  the  school,  in  fact  the  school  was  founded  upon 

iiu-eum  »f  the  Geological  Survey,  all  of  which  is 
explained  in  the  prospectus. 

.  Are  all  the  lectures  directly  connected  with 
mining  industry  ? — No,  some  are  general,  that  is  to 
say,  those  which  are  delivered  in  the  first  two  years  ; 
nnd  the  third  year's  are  special,  the  specialities  being 
metallurgy,  mining,  and  geology. 

:!'>!.  Those  delivered  in  the  first  two  years  are  I 
presume  with  a  view  to  lay  a  foundation  for  those  sub- 
sequent more  special  branches  of  lectures  ? — Precisely 

BO. 

365.  Can  you  enumerate  the  different  subjects  of 
Venires  ? — There  are   40  lectures  on  inorganic 
chemi-try,  and  30  on  organic,  delivered  by  Dr.  Frank- 
land  ;  there  are  80  lectures  on  natural  history,  deli- 
I  I iy  l'rof'e^.-or  Huxley  ;  there  are  50  on  metal- 
lurgy, delivered  by  Dr.  Percy;  60  on  mining  and  40 
mi  mineralogy,  both  delivered  by  Mr.  Smyth;  36  on 
vliveivd  by    1'rofessor  Ramsay;  36  on  ap- 
plied mechanic-,  delivered  by  Professor  Goodeve  ;  40 
•i.'li\eivd    by   Professor   Guthrie ;    and 
th.-re  are  20  lessons  in  mechanical  drawing. 

the   student:    attending  the  School  of 

liged   to  attend  the  whole  of  those  lectures? 

—No,  we  divide  them   into  two  ;   those  who  enter  for 

the  '•  -,  with -the  view  of  taking  advantage  of 

the  whole  of  the   courses,    and   those  who  enter  for 

l"'ii'  "iirses,  as  they  jile:i.-e,  and 

"we  eall  t!.  ,n.-d  : -iuil> 

.it  tlie  lectures  in  any  degree 

ry  : — They  are  all  ivgiMercd,  and  unie.-.-  they 

i  number  of  lectures,  they  cannot  obtain 

a  btudeui  intended  irregularly  would  he  be 


excluded  from  the  benefits  of  the  institution  ? — Not  in 
any  way,  further  than  the  loss  of  the  lectures. 

369.  Are  there  any  examinations  connected  with 
those  lectures  ? — There  is  a  final  examination  in  every 
course,   and  there  are  other  examinations  which  the 
professors  themselves  think  fit  to  hold  occasionally. 

370.  Then  at  the  end  of  every  course  does  an  ex- 
amination take  place  on  the  subjects  to  which  that 
course  refers  ? — Yes. 

371.  Are  they  classed  according  to  merit  or  accord- 
ing to  any  other  system  ? — According  to  merit,  and 
the  numbers  that  they  obtain  :  they  either  get  a  cer- 
tificate of  the  first  class,  the  second  class,  or  the  third 
class,  or  they  are  not  passed  if  they  do  not  answer  half 
of  the  whole  number  of  questions. 

372.  What  is  the  number  of  students  at  present  in 
the  School  of  Mines? — The  total  number  of  entries  of 
all  kinds  for  the  session  just  closing,  of  1869-70.  was 
103  ;  of  those,  17  were  students  who  entered  for  the 
whole  course,  that  is  to  say,  for  the  whole  curriculum, 
including  the  Government  free  students,  and  86  were 
occasional  students,  some  of  them  attending  only  one 
course,  and  some  two  courses,  or  perhaps  the  whole  of 
the  courses,  but  not  wishing  to  obtain  the  certificate 
of  the  school. 

373.  Has  the  number  been  increasing  latterly  or 
the  reverse  ? — For  the   committee  of  Mr.  Samuelson 
I  prepared  a  table,  and  I  found  that  up  to  that  period 
the  average  of  the  total  entries  was  84  ;  but  if  I 
take  the  past  10  years  I  find  that  the  average  comes 
to  111,  which  of  course  shows  a  very  considerable 
increase.     In   1859-60  the   total   entries    were   89, 
and  in  the  following  year  they  were  130. 

374.  Do  the  greater  number  of  students  attend  the 
lectures    of    all    the   professors  ? — Not   the   greater 
number 

375.  Can  you  give  the  Committee  any  information 
upon  that  point  ;  do  many  attend  two  or  more  classes 
of  lectures,  or  do  a  great  many  attend  only  one  class  ? 
— The  greater  portion  attend  perhaps  two  or  three 
courses.     Upon  the  average,  I  should  say  that  they 
attend  three  courses. 

376.  What     number     of    professors    are    there 
altogether? — There  are  seven  professors. 

.'!77.  Do  you  know  with  what  object  in  view  the 
greater  number  of  the  students  attend  the  School  of 
Alines?  —  I  think  those  who  attend  the  chemical 
cla.-.-es  generally  have  some  specific  object  to  apply 
the  knowledge  to  their  own  business,  either  as  manu- 
facturing chemists,  or  as  dyers  or  brewers;  and  of 
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course,  those  who  attend  the  special  classes  of  mining 
and  metallurgy  have  also  a  special  object,;  but,  there 
sire  many,  1  think,  who  attend  with  the  view  of 
getting  some  employment  by  the  interest,  of  the 
establishment,  in  case  they  pass  pood  examinations, 
or  with  a  view  to  get  on  to  the  Geological  Survey. 

378.  Are  any  considerable  number  of  them  ulti- 
mately engaged  in   mining  industry  in  any  form? — I 
think  a  very  large  proportion  are,  but  wo  have  no  hold 
upon  them  after  they  leave,  and,  excepting  by  occa- 
sional correspondence,  we  cannot  get  any  information 
as  to  what  their  occupation  may  be.     I  know  that  a 
large  proportion  are  engaged  in  the  metallurgical  works 
at   Sheffield  and  Swansea,  and  other  large  metallur- 
gical industries.     I  may  mention  that  the  chief  mining 
engineers  of  the  city,  Messrs.  Taylors,  have  sent  three 
or  four  of  their  sons  to  the  School  of  Mines,  with 
the  view  of  their  being  educated  specially  for  these 
branches  of  industry. 

379.  How  are  the  payments  that  the  students  have 
to  provide  regulated  ? — If  a  student  enters  for  the 
whole  course  of  three  years  ho  has  the  option  of  paying 
a  sum  of  201.  in  two  successive  years,  or  one  sum  of 
30/.  which  frees  him  to  all  the  lectures.     Then  there 
are  laboratory  fees,  which  are  extra :  the  session  is 
divided  into  three  terms,  and  it  is  optional  with  a 
student  to  take  one,  two,  or  three  terms,  in  order  that 
he  may  pass  his  examination.     Some  can  do  it  in  two, 
and  some  in  one,  according  as  they  are  prepared. 

380.  Have  you  any  limits  as  to  age  ? — No. 

381.  What   is   the   more    common   ago    at   which 
students  enter  themselves? — I  think  from  18  to  22 
or  24. 

382.  Do  any  considerable  number  enter  themselves 
for  the  whole  course  ? — The  average  is  14  per  annum 
out  of  the  total  entries,  of  which  103  is  the  number 
for  the  present  year,  and  92  for  the  preceding  one. 

383.  Are  those  103  new  entries  this  year  ? — Yes. 

384.  But  the  total  number  of  students  attending  the 
school  in  one  department  or  another  I  presume  consider- 
ably exceeds  that  ? — Yes,  there  are  also  the  students 
who  entered  during  the  two  previous  years. 

385.  Do  a  good  many  usually  fall  off  after  the  first 
year  ? — Very  few,  indeed. 

386.  The  greater  part  of  those  who  enter  themselves 
continue  during  the  whole  course  ? — Yes,  they  enter 
with  an  object  in  view,  and  having  paid  their  money 
they  do  not  give  up  the  lectures.     I  am  now  speaking 
of    the   regularly   associated    students,    not    of    the 
whole  103. 

387.  (Dr.  Miller.)  Do  you  state  that  the  14  includes 
14  new  entries  this  year,  and  that  in   addition  there 
are   the   entries  of  the  two   years  previously  ? — No, 
the  total  number  of  entries  for  the  past  session  is  103, 
and  of  those,  17  have  entered  with  the  view  of  pursuing 
the  course  extending  over  the  three  years,  those  we 
call  "  associated    students,"  and  the   others    "  occa- 
sional," of  whom  there  are  86. 

388.  But  there  are  other  students,  are  there  not,  of 
previous  years,  in  attendance   besides  those  ? — Yes, 
there  are  other  associated  students  of  previous  years. 

389.  (Chairman.)  Those  86  occasional  students  do 
not  enter  themselves  with  the  view  of  going  through 
the  three  years'  course  of  study  ? — No. 

390.  Then  it  is  only  the  1 7,  or  whatever  the  number 
may  be  annually,  who  enter  with  a  view  to  go  on 
through  the  whole  course  ? — Yes,    and  of   those  1 7 
three  are  free  students  sent  by  the  Government ;  the 
Government   have  the    right  of   keeping   nine   free 
students  at.  the  school. 

391.  How  are  those  free  students  selected  ? — They 
are  selected  at  the  May  examinations  of  the  Science 
and  Art  Department. 

392.  Do   you   know  whether   those  are   generally 
persons  of  superior  ability  and  industry  ? — They  must 
have  very   superior  ability  to  obtain   the  studentship, 
because  it  is  a  competition  of  the  whole  country  ;  and 
I  may  say  that  most  of  them  get  very  lucrative  appoint- 
ment.- in  tlio  metallurgical  industries  after  they  leave 
the  institution. 

393.  (Mr.    Samuel  son.)  With    the    exception    of 
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those  students  who  are  nominated  by  the  Government,    T.  Jteek*,  F.*n. 
you  have    no   guarantee   whatever,   have    you,  of  any 
previous  attainments  on  the  p;in  of  those  who  enter  ? 
— Not  any. 

394.  You  have  no  matriculation? — No  matricula- 
tion. 

393.  In   your  opinion  does  the  term  "  School   of 
Mines"    correctly    represent     the     functions    of   the 
school  ? — I  think  not,  completely. 

396.  How  should  you  describe  it  ? — I  may  say  that 
it  was  originally  established  as  a  school  of  mines,  and 
in  1852  and  1853,  without  changing   the  constitution 
in  any  way,  it  was  altered  into  "  The  Metropolitan 
"  School  of  Science."     That  I  think  very  much   im- 
peded the  progress  of  the  school,  because  the  object 
appeared  to   be  changed,   and    the    School  of   Mines 
abandoned,  but  in  1858  and  1859  the  name  was  re- 
sumed under  the  title  of  "  The  Government  School  of 
Mines,"  and  in   1862  and  1863  it   was  again  called 
"  The  Royal  School  of  Mines."     I  think  those  changes 
may  have  been  prejudicial  to  the  numbers  entering. 

397.  Do  you  think    it  is  generally  understood  that 
this  school  is  something  more  than  a  mere  school  of 
mines  ? — No,  I  think  not. 

398.  In  point  of  fact,  should  you    say  that  it    is 
a  technical   school,  a  school   corresponding  in  some 
respects  with  the  Polytechnic  schools   of  the  conti- 
nent ? — It  is  very  incomplete  as  that,  because  many 
sciences  are  untaught. 

399.  The  Royal  College  of  Chemistry  is  one  of  the 
departments,  is  it  not  ? — It  is  the  laboratory,  in  point 
of  fact,  of  the  school. 

400.  It  was   stated   in  evidence  by  Mr.  Cole  that 
several  of  the  professors  of  the  School  of  Mines  have 
been  obliged  to  refuse  students,  owing  to  the  want  of 
laboratory  accommodation.     Is  that  the  case  ? — That 
applies  to  two  only,  that  is  with  regard  to  the  chemical 
and  metallurgical  laboratories. 

401.  Is  it  not  the  case  that  some  of  the  other  pro- 
fessors  have   complained  of  the  want   of   laboratory 
accommodation  for  their  demonstrations? — Certainly, 
as   has   been    mentioned   by   Professor   Huxley,   the 
apparatus  is  very  much  confined  in  the  space  contain- 
ing it  ;   in  fact  the  place  is  altogether  full. 

402.  Has   a   wish  been    generally   expressed   that 
further  accommodation  should    be    provided  ? — Cer- 
tainly. 

403.  Have  you  heard  a  suggestion  that  the  school 
should  be  removed  to  South  Kensington  ? — Yes. 

404.  Are  you  of  opinion  that  such  a  removal  would 
interfere  prejudicially  with  the  efficiency  of  the  school  ? 
— I  think  that  it  is  a  choice  of  two  evils.     When  the 
school  was  originally  established  the  raison  d'etre  was 
"  The  Museum  and  the  Survey,"  and  the  advantage  of 
having  the  museum  in  connexion  with  the   school  is 
no  doubt  very  great ;  but  the  impossibility  of  enlarging 
and  giving  the  professors  their  proper  accommodation 
is  so  great,  that  one  evil  certainly  weighs  down  the 
other. 

405.  The  museum  is  useful,  I  presume,  in  illustra- 
tion of  certain  lectures  ? — Yes,  of  certain  lectures  ; 
and  the  contents  of  the  museum  are  frequently  used  in 
illustration  of  the  lectures. 

406.  And  there  would  be  some  want  of  convenience 
on  that  account  if  certain  classes  were  to  be  held  in 
South  Kensington  ? — There  would  be  a  certain  amount 
of  inconvenience,  but   I   do   not  think  it  would  be 
insuperable. 

407.  Have  you  anything  to  do  with  the  Geological 
Survey  ? — Simply  that    as  I  act  as  secretary  to  Sir 
Roderick  Murchison,  who  is  the  Director,  I  have  a 
general   knowledge  of  the  details  and  the  working 
of  it. 

408.  Is  it  the  case  that  the  officers  of  the  survey  are 
also  very  much  inconvenienced  by  want  of  room,  and 
have  made  complaints  on  that  subject  ? — It  is  so  much 
so  that  the  publication  of  their  maps  is  most  materially 
impeded.   In  fact  we  have  now  the  same  accommodation 
for  40  or  50  surveyors  that  we  had  originally  for  eight. 
There  has  been  no  extension,  and  the  museum  r< 
which  ought  to  be  employed  for  exhibiting  specimens 
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«*.£••.  are  .  •  ..-.office*.    Th*  dremmUnce  ha«  fre- 

Government,  but  the 

u  J«w  mo.    ,  ty  in  the  neighbourhood  u  '  that 

-  ...      Immediately  inquiri- 

.  ilic  price  rises,  ami  it  has  been  found 
impowiblc  hitherto    adequately    to   aivominodate    the 
i  in  ihi-   point  1  know  PioH—  or  linm-ay 


i  in  i-   point 

<roiigly,  as   he    is  mo-lly   respon.-ihle   for 
!>„•    |inl.li.'-«li<in   of'thc   maps.     Although   Parliament 

!  ni-arlv  .|iiadruplcd  the  stall',  with  tin-  view 
of  getting  the  survey  of  the  country  completed,  ii  has 
been  delayed  iltog«iher,  beoraM  iiie  mmyvnlusn 

no  MOOOUnodation.  They  are  obliged  to  work  at 
hmne.  ami  there  is  no  superintendence  of  them  ;  and 
alto..'ether  the  work  i.-  very  seriously  ini|ieileil. 

that  it'  the  classes  were  to  he  transferred  to 

Smith  K'-ii-iiiLMon,  \on    could   easily  liml  employment 

I,,-  rooms  which  wonld  be  vacated  ?—  Immediately, 

ami  even  then  the  premises  would  not  afford  the  room 

required. 

410.  Does  the  whole  of  the  building  in   Jermyn 
i  belong  to  the  Government?  —  Yes;  it  was  built 

by  the  (ioMTiunent. 

"HI.   Have  you  not  rented  any  houses  contiguous 
t,i  it  ''.  —  We  have  one  which  is  used  for  a  metallurgical 

hlNiratory,  for  Professor  Huxley's  room,  and  for  his 
assistant^. 

412.  Is  that  on  a  long   lease  ?—  Wo   bought   the 
remainder  of  the  lease   I  think,  which  belongs  to  the 
Cm  eminent.     I  think  it  was  purchased  last  year  for 
1,4(X)/.,  lint  for  what  period  I  do  not  know. 

413.  But  the  situation  is  one  in  which  it  would  not 
lie  dithYiili.  I  suppose,  to  dispose  of  the  lease  again  ?  — 
The  lease  of  the  house,  of  course,  could  be  easily  dis- 
posed of,  but  as  to  the  museum  it  is  built  for  a  special 
purpose,  and  it  would  be  very  difficult  to  sell  it.     As 
to  the  lioii.-c.  adjoining,  1   think  the  rent  is  only  114/. 
a  year,  hut  of  course  that  would  be  taken  to-morrow, 
as  pro|>crty  is  so  valuable  in  the  neighbourhood. 

•U  -(.  Is  the  College  of  Chemistry  the  property  of 
the  (io\  eminent  ?  —  I  believe  so.  I  cannot  speak 
positively  uboiit  that,  because  the  arrangements  have 
always  IM-C-II  made  between  the  Department  and  the 
Olliee  of  Works,  but  I  rather  think  it  is  the  property 
of  the  (io\ernment,  as  we  pay  a  ground  rent  to 
the  Government  for  it.  In  the  estimate,  there  is  a 
sum  taken  for  the  rent  of  the  College  of  Chemistry. 
They  pay  4707.  a  year,  hut  I  believe  it  is  merely  out 
of  one  pocket  into  the  other,  or  from  one  office  to  the 
other.  1  think,  perhaps,  the  Office  of  Works  originally 
rented  it  of  the  Olliee  of  Woods,  or  some  arrangement 
«>f  that  sort. 

H.J.  With  respect  to  the  laboratory  in  Oxford 
Street,  have  complaints  been  made  also  that  there  is 
want  of  room  theru  'i  —  Not  only  have  complaints 
lie.-n  made,  hut  students  are  actually  refused  ;  aud  in 
one  instance  a  student  had  come  all  the  way  from 
India  with  a  view  to  obtain  a  certificate-,  when  there 

BO  i  .....  u  for  him.     In  fact,  I  think  Dr.  Frankland 

I  thai  on  the  average  six  or  eight  we  excluded 
almost  every  year. 

•ll'i.  Do  you  know  anything  of  the  condition  of 
the  laboratories  iherc;  are  they  up  to  the  require- 
ments of  the  present  day?  —  Not  in  anyway;  they 
\M-I-C  built  a  greal  many  years  ago,  and  science  has 
made  so  many  strides  that  the  laboratories  are  quite 
in  in 

•;I7.  So  that  the  want  of  an  efficient  laboratory  is 
n  hindrance  to  the  efficiency  of  the  teaching?  _  In 

.   way.  I  believe.     The   metallurgical    laboratory, 
.  i-  only  a  converted  cellar)    it  was  (he  rear 

•me  premises  in  .lermyn  Street,  which  were  taken 

"l"1  '  OW  with    a   skylight  of  lead,  and  a  few 

furnaee-  .-reeled.      It   is  a  roo'iu  about  the  size    of  this 

riHini  ,„•  very  little  larger  ;  the,-,,  are  8  or  10  students 

.ML'  then-   each   si—inn.      The    session  is  divided 

three   term-,    the    spring,    the  summer,    and    the. 
i,  and  perhaps  in  the  -pring  se^inn  eiu'hl,  in  the 
•on  ten,  and  in  the  i:.-\\  session  17,  and  go 
••u.    making    :;.1    a    year  ;     I    do    not   mean 
t-nt; 


separate 


418.  (  />r.  Mil/cr.)  That  does  not.  imply  that  there 

e  pa  rate  Miidcnts? —  No,   nut   at    till;  our 
students  may  enter  for  one,  or  two,  or  three  se.-sions. 

419.  (Mr.  Kiiiniirl.toii.)  It  is  the  case,  is  it  not,  that 
students  in  the  metallurgical  laboratory  come  for  short 
periods? — Yes,   they  come  for  some  special  subject, 
sav   to   learn  the  art  of  assaying  of  gold,  or  silver,   or 
copper,  and  then  they  enter  for  three  months  only. 

420.  Upon  the  whole,   can   you  state  whether  the 
professors  of  the   School   of  Mines    would    willingly 
acquiesce  in  the  removal  of  the  school  to  the  premises 
at   South  Kensington,  if  they  were  well   adapted   to 
the    purposes    of  the    school? — I  would    rather    not 
answer  for  the  whole,  some  I  think  would,  and  some 
would  not. 

421.  There  is  an  objection  on  the  part  of  some  ? — 
Yes.     For  instance,  Mr.  Smyth,  who  is  very   much 
occupied,   and  has  his  other   occupations   connected 
with  Whitehall  and  the  Duchy  of  Cornwall  Office,  I 
think,  would  consider  it  an  inconvenience  to  have  to 
go  to  lecture  at  South  Kensington.     Professor  Ram- 
say, if  his  offices  are  at  Jermyn  Street,  would  consider 
it  an  inconvenience,  also,  but  I  do  not  know  that  they 
would  object. 

422.  You  have  heard  the  subject  discussed,  but  you 
have  not  heard  any  serious  objection  raised  ? — No,  no 
serious  objection. 

423.  {Dr.   Sharpcy.)    You    distinguish    the    asso- 
ciated students  from  the  occasional  students,  and,  as 
regards  the  associated  students,  I  think  you  mentioned 
that  there  was  no  entrance  examination  ? — No,  nor 
for  any  student. 

424.  They  spend  two  years  in  the  school,  I  think 
you  said  ? — Two  or  three. 

425.  The  first  two  years,  generally,  in  a  preparatory 
stage  ? — Yes. 

426.  They  then  stay  a  year  at  any  rate,  to  study 
applications  ? — Yes,  the  special  subjects  upon  which 
they  wish  to  become  associates. 

427.  Do  they  pass  any  periodical   successive  ex- 
aminations at  the  end  of  the  several  stages  of  their 
progress  ? — In  order  to  obtain  a  certificate  of  asso- 
ciateship  it  is  absolutely  necessary  to  pass  examinations 
on  every  subject,  that  is,  the  first  two  years'  subjects, 
and  the  special  subjects  of  the  last  year. 

428.  Before  they  are  permitted  to  proceed  from  ouo 
stage  of  their  progress  to  another,  they  must  pass  an 
examination,  must  they  not  ? — Yes,  in  the  third  year 
they  must  pass  in  the  first  class. 

429.  Is  there  any  examination  during  the  first  two 
years  ? — Always  at  the  close  of  every  course  of  lec- 
tures there  is  an  examination,  and  they  must  pass 
that  examination  in  order  to  obtain  a  certificate. 

430.  lias   it  been  made  a]  complaint  that  there  is 
no  previous  teaching  in  mathematics  conducted  at  the 
school  in  Jermyn  Street  ;  have  there  been  any  means 
taken  to  ascertain  the  proficiency  of  the  candidates  in 
mathematics,  for  instance,  outside  the  school,  before 
they   arc   admitted  to  some   of  the  subjects   in   the 
school — for    example,    to     the    study   of  physics    or 
machinery  ? — No,  the  fact  is  that  the  deficiency  has 
been   found   so   great,    especially    in  teaching   those 
sciences  which  depend  a  great  deal  upon  mechanical  and 
mathematical  illustrations,  that  it  was  represented  to 
the  Government,  and   the  reply  was,    that  in  view  of 
this  Commission  and  other  things,  they  would  defer  it 
till  further  notice. 

431.  But  was  it  not  recommended  to  students,  who 
were  to  proceed  to  the  study  of  physics  and  mechanics, 
to    follow    their    mathematical    studies     somewhere 
previously? — I  believe  it  is   still   recommended  in  the 
prospectus  that   students    intending    to  come  should 
make  mathematics  a  previous  study. 

432.  Was  any  difficulty   found   in   their  obtaining 
that  proficiency  in  that  branch  ? — I  do   not  know ; 
but  the  difficulty  is   illustrated   by   the  fact  that  they 
come     unprepared,     very    few     of    them     have    any 
mathematical  knowledge  at  all. 

l.'i:!.  Supposing  there  had  been  an  examination  in 
mathematics  before  they  were  permitted  to  go  on, 
would  not  that  have  ensured  that  they  would  have 
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•ruined  their  education  somewhere  else  ? — The  only 
fear  would  be,  that  we  should  exclude  many  students 
it'  we  were  to  hold  that  preliminary  examination. 

434.  You  mentioned   that   pupils    who   hud  passed 
that  school  and   became  associates,   obtained  appoint- 
ments through  the  influence  of  the  school  ;  what  is  the 
nature  of  those  appointments  ? — A  list   of  public  ap- 
pointments is  given  in  the  directory.    They  arc  chiefly 
connected  with  the  survey  cither  of  Great  Britain 
or  of  the  colonies. 

435.  Those  are  at  the  disposal  of  the  Government, 
are  they  not  ? — Yes,  those  are  at  the  disposal  of  the 
Government,  or  of  Sir  Roderick  Murchison,  on  the 
Geological  Survey  of  this  country,  and  also  mostly  of 
the  colonies  on  his  recommendation. 

436.  Then  it  is  only  students  who  pass  through  the 
School  of  Mines  that  could  obtain  such  appointments, 
I  suppose  ? — No,  it  is  not  only  those,  the  staff  of  the 
Indian  survey  is  selected  by  Professor  Oldham,  and  it 
is  a  staff  of  perhaps   16  or  18  men;  it  is  only  those 
whom  he  chooses  to  ask  Sir  Roderick  to  recommend, 
that  go  out  there. 

437.  Are  the  appointments  in  the  exclusive  patron- 
age of  Sir  Roderick  Murchison  ? — The  appointments 
on  the  survey  are,  but  only  those ;  he  can  recommend 
if  applied  to  by  the  Colonial  Minister,  and  generally 
does,  if  it  is  determined   to  have  a  survey  of  any  of 
our  colonies,   and  then   they  are  appointed  through 
his  recommendation ;  but  the  students  are  given   to 
understand  that  there  is  no  certainty  of  any  appoint- 
ment. 

438.  But  at  any  rate  those  appointments  are  for  the 
most  part  confined  to  students  ? — For  the  most  part. 

439.  They  are  probably  found  the  most  fitted  ? — 
Yes. 

440.  I  think  you   mentioned  that  there  were  17 
regular    associate    students  ?  —  Yes,    including    the 
Government  students. 

441.  The  special  instruction  that  they  get  is  only 
in  the   third   year,   I   believe? — Only   in   the    third 
year. 

442.  The   other   lectures  are  all  such  as  may  be 
given  elsewhere.     I  am  not  saying  anything  of  the 
quality  or  extent  of  them  ? — Yes,  I  may  say  that  all 
the   four   subjects    are   taught   elsewhere,   either   at 
University  College,  or  at  King's  College,  in  a  greater 
or  less  degree.     For  instance,  you  have  a  professor  of 
geology,  Professor  Morris,  in  University  College,  and 
a  professor  of  chemistry,  and  I  think  of  physics. 

443.  Have    you    ever    calculated    what   was    the 
expense  to  the  State  of  the  education  of  an  associated 
student  ? — I  have  never  made  the  calculation,  but  I 
have  got  the  actual  expense  of  the  school  as  noted 
last  year. 

444.  You  see  that  that  includes  occasional  students  ? 
— Yes,   it  includes   all,  but   the  calculation  is  very 
easily  made. 

445.  I  mean  quite  apart  from  the  survey? — Yes, 
but  I  think  it  would  hardly  be  fair  to  judge  of  the 
influence  of  the  school  by  the  associated  students  only. 
I  may  say  that  a  very  large  item  in  the  expenditure 
of  the  School  of  Mines,  namely  645/.  out  of  4,000/., 
is  for  the  Government  free  students,  not  in  any  way 
connected  with  the  school ;  it  is  merely  subsistence 
money  for  those  students. 

446.  And  that  is  charged  to  the  expense  of  the 
school  ? — Yes,  that  is  charged  to  the  School  of  Mines. 

447.  (Professor  Huxley.)  You  spoke  of  the  patro- 
nage of  the   school,   but   I   presume  under  that  head 
you  included  the  applications  which,  as  I  understand, 
are  often  made  to  you  personally  to  recommend  some- 
body, by   persons  who   are   not  connected   with  any 
Government  department? — I  did  not  include  that ;  I 
included  chiefly  the  direct  patronage  of  the  Govern- 
ment offices,  but  not,  for  instance,  such  as  take  place 
constantly.     A  manufacturer  would   come  to  me  and 
say,    could   you   recommend   somebody;    that    occurs 
frequently.     In  fact  only  yesterday,  a  gentleman  who 
had  been  sent  by  the  Government,  and  had  hitherto 
been  employed  in  scientific  teaching,  has  gone  into  an 
iron  manufactory.     I  do  not  know  whether  the  object 


in  sending  those  Government  students  is  to  train 
teachers,  but  if  that  be  the  object  it  is  not  carried  out. 
The  teaching  does  not  pay,  and  a  man  goes  into  a 
manufactory  where  probably  lie  makes  with  certainty 
some  500/.  or  600/.  a  year,  which  he  cannot  do  in 
teaching,  and  with  uncertainty. 

448.  But  it  is  a  matter  of  fact,  is  it  not,  that  the 
men  who  get  exhibitions  in  the  School  of  Mines  now, 
are  persons  of  exceptional  ability  ? — I  should  say  so, 
certainly,  because  you  know  from  the  examinations 
that  they  are  chosen  out  of  the  whole  country. 

449.  Could    you    mention   the   total   cost   of    the 
school  ? — It  is  rather  difficult  to  unravel  the  cost  now, 
because  the  school  and  the  museum  are  voted  together, 
and   the   officers,  for   instance,  the  chemist  and   the 
metallurgist,  were  museum  officers,  but  they  are  now 
both   museum   officers   and  school  professors.     That 
applies  especially  to  the  chemist  and  to  the  metallurgist; 
before  the  school  existed  those  offices  existed  con- 
nected with  the  museum ;  but  if  we  take  the  Director, 
who  receives  300/.  per  annum,  the  seven  lecturers 
2001.  per  annum  each,  and  one  teacher  in  mechanical 
drawing  100^.  per  annum,  there  are  besides  the  outfit 
and  illustrations  of  the  lectures  400/.,  and  the  subsis- 
tence money  and  the  few  prizes  that  the  Government 
grant  649/.,  and  the  advertizing  2501.,  which  gives  a 
total  of  something  like  3,2991.  as  the  annual  expense 
connected  with  the  school. 

450.  (Dr.  Miller.)  That  includes  nothing  for  rent? 
— No,  but  the  building  is  the  museum  that  existed 
before  the  school,  at  least  a  certain  portion  should  be 
allotted  to  the  school ;  and  the  cost  of  the  College  of 
Chemistry  is  820/.,  that  is  for  rent,  and  furniture,  and 
fuel,  and  light. 

451.  Are  the  salaries  of  the  professors  included  in 
what  you  have  stated  ? — Yes,  there  is  1001.  a  year  to 
the  chemist  to  the  museum,  200/.  to  the  lecturer,  and 
the  metallurgist  the  same. 

452.  (Professor  Huxley.)  Can  you  tell  us  how  the 
present    exceedingly    inconvenient    arrangement    of 
having  the  chemical  teaching  at  the  School  of  Mines 
in  Oxford  Street,  the  school  itself  being  in  Jermyn 
Street,  came  about? — Originally  the  laboratory  was 
in  the  museum,  and  it  was  found  very  inconvenient  as 
to  space,  and   the  chemicals  were  detrimental  to  the 
specimens.     At  that  time  it  happened  that  the  College 
of  Chemistry  was  I  believe  in  a  desponding  state,  and 
it  asked  relief  from  the  Government,  and  by  arrange- 
ment with  Dr.  Playfair,  who  was  then  the  Secretary  of 
the  Department,  the  College  was  taken  and  the  students 
of  the  school  were  removed  to  the  college,  and  there 
are  no  longer  existing  chemical  laboratories  at  the 
museum. 

453.  Do  you  think  it  would  have  occurred  to  the 
people  interested  in  the  School  of  Mines,  supposing 
the  College  of  Chemistry  had  not  existed  in  Oxford 
Street,  to   have   made   that   College  the    laboratory 
of  the   School  of  Mines  ? — No  ;  precisely  the  same 
difficulties  exist  now,  we  could  not  accommodate  the 
students. 

454.  But  if  you  had  to  build  a  laboratory  would 
yon  have  built  it  in  Oxford  Street  ? — Certainly  not. 

455.  Is  it  not  the  fact  that  there  was  considerable 
pressure  put  upon  the  Government,  which  gave  rise  to 
the  transfer  of  the  Oxford  Street  College  of  Chemistry 
to  the  School  of  Mines  ? — I  believe  that  the  college 
had  not  answered  its  purposes,  and  it  was  in  such 
difficulties  that  unless  the  Government  stepped  in,  the 
College  of  Chemistry  must  have  become  defunct. 

456.  I  put  the  question,  because  it  is  obvious  that  a 
large  sum  in  the  way  of  rent,  800/.,  has  been  charged 
to  the  account  of  the  School  of  Mines,  and  it  may  bo 
possibly   that    it  is    a   highly  unnecessary   expense, 
that    the   work    might  have  been  done   very    much 
more  cheaply  if  it  had  not    been   for   the   necessity 
which  appears  to  have   been  felt  by  the  Government 
of  the  day  for  taking  over  the  College  of  Chemistry  ? — 
The  rent  probably  was  great,  nay,  more   than   that  of 
the  School  of  Mines,  but  you   could  not  have  built  a 
laboratory  for  less  than  for  that  sum. 

457.  How  was  it  that  the  School  of  Mines  was  not 
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:    ,viih    ft    laboratory    ot  .-ulli.-u-nt 

:,„!,.   thing  was   an    experiment  ;     the 

raufeuni  was  built,  scarcely   contemplating   that   the 

School  of  Mine-  would    I"'    established,    and    proper 

•.:trnii«n  wa»  not  mini"1. 

onnected  with  the  survey, 
you  not,  at  the  time  when  it  was  in  Craig's  Court? — 

V". . 

1  you  are  aware  of  nil  the  circumstances 

of  the  transfer?— Yea,  from  ihe  beginning. 

460.  At  the   time   th:it    the   survey   was    in  Craig's 

intention  of  connecting  the  School 
IK-  with  it,  was  there  ? — None  at  all. 
4»il.  Ami  you  ha.l  at  that  time  sundry  officers,  such 
as  a  diemi-i'  ami  :i  naturalist  and  others,  who  were 
officers  of  the  survey  ?-  ' 

•  1  the  estiililishment  of  the  School  of  Alines 
was  a   new  idea  ? — A  new  idea,  and   the  officers  then 
n-  had  tho-e  e.\tr:i  duties  to  |>crform  as  teachers 
and  lecturers  at  tho  School  of  Mines. 

463.  They  were  utilized,  being  there  ? — All,  except- 
ing one. 

464.  Was  the  museum   in   Jermyn    Street  built 
according  to  the  ideas  of  the  late  Sir  Henry  De  la 

">.  Was  ho  completely  consulted  about  the  con- 
struction of  it  ? — I  think  completely. 

466.  Was  it  in  his  mind,  do  you  think,  at  that  time, 
that    the   mil-euro   was   constituted    for    n  school    of 
mines  or  not  ? — I  think  not ;  I  think  his  great  notion 
was  to  apply  the  science  of  chemistry  to  agriculture  ; 
that  was  the  topic  of  the  day.     Liebig  had  then  pub- 
lished his  great  work,  and  Sir  Robert  Peel  was  very 
much  interested  both  in  chemistry  and  agriculture,  and 
the  notion  at  that  time  was,  I  think,  more  to  advance 
the  science  of  agriculture  by  geology  and  chemistry. 

467.  In  the  original  plan  of  construction   of  the 
School   of  Mines   there   was  provision   made  for  a 
laboratory  at  the  top  of  the  house,  was  there  not  ? — 

us  ft  laboratory  constructed,  at  great 
cost. 

468.  That   T  believe  is   now  Dr.  Percy's    upper 
laboratory  ? — Yes,  and  the  upper  lecture  theatre. 

469.  Was   that  meant  for  giving    instruction    in 

ilture,  or  the  application  of  science  to 
agriculture  ? — Agricultural  chemistry  specially.  I 
think  Dr.  1'layfair  paid  more  attention  to  agricultural 
chemistry,  and  it  was  erected  on  that  account. 

470.  It  was  not  contemplated    at  the  time  when 
the  museum  was  built  to  have  teaching,  for  example, 
in  metal  1  u  rgy  ? — No,  there  was  no  metallurgical  labo- 
ratory provided. 

471.  Nor  any  dissecting  room,  nor  any  appliances 
for  natural  history  teaching  ? — Not  directly. 

.   So  that    the  whole  School  of  Mines  has  been 

graft.  peak,  and  not  a  very  clever  graft,  upon 

v  dim-rent  plan  ? — It  is  a  very  difficult  thing  to  do. 

473.  (SirJ.  Kiiy-Shnttlcwortlt.*)  With  respect  to 

'I'1'  17  st>  ..'ken  the  whole 

i  you  say  what   number   of  those  have  had 

nny  pn-\  ion-    practical    acquaintance  with   mining,  or 

with  metallurgical  works,  or  with  any  other  practical 

object  fur  which  they  de.-ire   to  educate  themselves  by 

theon  lie  teaching?— Wo  have  no  means  of  a-eertahl- 

iT  InitaBCe,  Mr.  Siemens,  the  -Treat 

i-n^in.  er.  ha-   a  nephew  of  his    there,  and  he  also  has 

"f  our    students    occupied   in  bringing 

i  at  in"/  furnaces   a<   applied  to 

Blasts  and   the   manufacture  of  iron,  ;uid  so  on.     Pro- 

"is  |, ih  mvil  nephew  ,-,<  :.  .-indent  there. 

Mr-  •'"'"'  -  I",  er,  has   also   his 

••'•  no  means  of  ascertaining  what  their 

With    respect     to   the   gentlemen    whom    you 
ticularlj  mentioned,  have  you  any  knowledge 

Of   tJieir    previous     I 

'aclical    information    in  ,g    ,,r 

mining  ?— I     think    tin  .,    ,     .,n 

e  with  an    al.-nlute  want  ol    any  scientific  training 

or  knowledge  whatever,  without  any  practical  know- 


.    and    this  is  iv  very  great,  difficulty  with    tho 
-ors. 

•\7~>.  Are  there  not  some  who  have  spent  their  time, 
two,  or  three,  or  more  years  previously,  for  example,  in 
connexion  with  some  considerable  collieries  or  other 
mines  in  tho  country  ? — There  are  a  few,  but  tho 
absence  is  noted,  and  I  think  it  is  occasioned  by  per- 
haps three  causes.  In  the  first  place,  I  frequently 
find  that  parents  are  excessively  loth  to  send  their 
sons  to  be  exposed  to  the  temptations  of  London  ;  in 
the  next  place,  I  think  that  the  large  manufacturers 
are  of  opinion  that  their  sons  would  derive  much  more 
advantage  by  studying  the  working  in  their  own 
works,  than  by  coming  to  London  ;  and  in  the  third 
place,  I  think  they  all  believe  that  they  can  purchase 
this  scientific  aid  when  they  want  it. 

476.  So  that  you  do  not  think  that  the  idea  has  at 
present  obtained  any  considerable  hold  on  the  country, 
that  a  young  man's  education  might  commence,  for 
example,  in  the  collieries  or  other  mines,  or  in  the  metal- 
lurgical works  of  his  father,  and  that  he  might  at  a 
certain  stage  of  practical  information  be  sent  to  receive 
a  scientific  training  in  London  ? — No.     I  think  it  is 
stated  in  the   prospectus  that  we  should  prefer  the 
other   mode   of  teaching,  first   the   elements   of  the 
science,  and  then  le.lting  the  students  learn  the  appli- 
cations of  them  afterwards. 

477.  I  did  not  ask  you  what  was  the  opinion  of  the 
department,  but  I  asked  you  practically  whether  the 
particular  course  which  I  described  had  to  any  great 
extent  been   pursued  on  the  part  of  the  parents,  of 
giving  their  sons  preliminary  practical  instruction,  and 
sending  them   up  for  theoretical   instruction  to   tlio 
School  of  Mines  ? — I  say  that  there  are  so  few  who 
really  come  from  the  manufacturing  districts,  that  I 
hardly  know  what  knowledge  they  have  of  practical 
applications. 

478.  The  opinion  of  the  school  then,  as  I  under- 
stand you,  rather  is,  that  you  prefer  to  give  tho  theo- 
retic instruction  first,  and  to  send  them  for  practical 
instruction  to  the   particular   branch  of  industry  in 
which  they  were  intended   to   be  employed  ? — Yes. 
Perhaps  I  may  be  allowed  to  read  a.  portion  of  the 
prospectus  at  page  4  :  "  Of  course  nothing  but  ex- 

'  perience  in  the  mine  and  in  the  laboratory  can  con- 
'  fer  the  skill  and  tact  requisite  for  the  practical  con- 
'  duct  of  those  operations,  but  on  the  other  hand  it  is 
'  only  by  an  acquaintance  with  scientific  principles, 
'  that  the  beginner  can  profit  by  that  experience  and 
'  improve  upon  the  processes  of  his  predecessors." 

479.  Is  that  prospectus  the  work  of  the  professors, 
or  of  the  department  ? — This  is  prepared  annually  by 
the  professors. 

480.  You  mentioned  that  certain  young  men  who 
had  obtained  great  success  in  the  examinations  con- 
ducted by  the  Science  and  Art  Department  throughout 
the  whole  country,  were  elected  to   scholarships    in 
the    School   of   Mines,   which   provided    subsistence 
for    them,     and    a    course    of    training    there    o\er 
three   years,   and     that    those   young   men  so   pre- 
pared    and    so   trained,   had    obtained    considerable 
appointments  in  some   branches  of  industry  in  he 
country  ? — Yes. 

481.  Can    you    specify   to    the    Commission    the 
branches  of  industry  ? — Chiefly  metallurgical,  in  the 
great  iron  and  steel  works. 

482.  In  what  parts  of  the  country  ? — Sheffield  spe- 
cially, and  in  the  copper  works,  and  in  the  ironworks 
at  Swansea  ;  but  I  think   that  Dr.  Percy,  as  far  as  ho 
could,  has  kept  a  special  register  on  that  subject,  and 
would  furnish  it  to  tho  Commission.     I  may  say  that 
there  is  one  ol' our  students  who,  I  believe,  leases  pro- 
perty under  Dr.  Percy,  and  is  a  very  successful  coal 
miner,  who  states  that  half  the  coal  of  Staffordshire 
has  been  lost  for  want  of  a  scientific  knowledge  of 
working. 

483.  (Dr.  Miller.)  I  think  I  understood  you  to  say 
that  I  lie  entire  expenses  to, ^siiulent.wlioeiitei-s  are,  if  the 
HUH  is  paid  in  one  sum,  ;!()/.,  so  that  for  ]()/.  a  year  one 
of  those  exhibitioners,  or  rat  her  one  of  the  matriculated 
Students,   would  gain  the  whole  of  the   advantages, 
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with  the  exception  of  the  laboratory,  to  be  derived 
from  (lie  course  ? — Yes  ;  tin-  laboratory  fens  are  not 
included  in  the  30/.,  but  the  30/.  admits  (he  students 
during  three  years  to  all  lectures  and  examinations; 
if  they  pay  it  in  two  sums,  it  is  40/. 

484.  Are  we  to  understand  also  that  the  lee.-  are 
divided  amongst  the  professors  from  each  class  ? — Not 
wholly.     A  portion  is   reserved   by  the  Government, 
and   another   portion    the    professors    vote  to  me    :is 
registrar  ;  one-eighth  the  Government  retains,  and  my 
per-ccntagc  is  one-tenth. 

485.  That  is  paid  in  addition  to  a  fixed  salary  which 
the  Government  give  to  the  professors  ? — Yes  ;  just  so. 

486.  The  professors  themselves  have  no  expense 
whatever  in  connexion  with  the  maintenance  of  the 
school  ? — None  whatever. 

487.  They  are  found  in  assistants  ? — Yes. 

488.  And  they  are  found  in  apparatus  ? — Yes. 

489.  And  all  specimens,  of  course,  which  are  neces- 
sary ? — Yes,  the  illustrations  and  diagrams  there  is  a 
vote  for  annually. 

490.  Also,  is  it  not  the  case  that  those  gentlemen 
may  apply  to  the  Government  for  any  sum  which  they 
think  necessary  for  the  proper  maintenance  of  the 
school  iu  a  state  of  efficiency  ?— I  think  each  year  the 
vote  has  remained  the  same.     There  is  a  certain  sum 
given  by  the   Government  to  make  the  best  of.     I 
am  not  prepared  to  say  if  the  Government  were  asked 
to  increase  it  that  they  would  do  so.     We  have  never 
asked  for  an  increase,  but  we  have  made  that  annual 
sum  of  400/.  sufficient. 

491.  But  in   practice  it  is  found   that   the  grant 
which  is  given  is  adequate,  in  the  opinion  of  those 
who  conduct   the  establishment,  to  maintain  it  in  its 
proper  state  of  efficiency  ? — Just  so. 

492.  So  that,  in  fact,  everything  is  found  which  is 
required,  diagrams,  assistants,  and  everything  ? — Yes, 
everything. 

493.  And  the  whole  of  the  pupils  have  an  oppor- 
tunity of  receiving  such  patronage  as  is  placed  at  the 
disposal  of  the  school  ? — Yes. 

494.  Are  you  aware  whether  it  is  the  habit  of  the 
Government  to  place  such  patronage  at  the  disposal 
of  other  institutions  at  all  ? — I  am  not  aware  at  all. 

495.  With  regard  to  almost  all  the  scientific  ap- 
pointments, are  they  not  practically  offered  to   the 
School  of  Mines  ? — I  shall  only  say,  that,  with  regard 
to  the  Geological  Survey,  there  are  no  chemical  ap- 
pointments, or  at  least  I  know  of  none. 

496.  Are  there   no   appointments  hi  metallurgical 
processes  ? — I  know  of  none  excepting  as  to  the  mints 
in  India.     The  certificates  of  Dr.  Percy  are  accepted 
for  those  appointments. 

497.  Would  a  recommendation  from  the  School  of 
Mines  carry  an  appointment  in  India  as  assayer  to  one 
of  the  mints  ? — A  special  certificate  of  Dr.  Percy,  for 
instance,  that  the  student  had  gone  through  a  course 
of  assaying,  would  be  accepted  ;    many  of  the  Indian 
officers  come  with  that  view. 

498.  The  metallurgical  appointments  that  you  spoke 
of  arc  private  appointments,  are  they  not  ? — Entirely. 

499.  With  regard  to  the  College  of  Chemistry,  are 
the  laboratory   expenses    there    also    borne    by   the 
Government  ? — No. 

500.  Then  there  is  a  fixed  sum  paid,  out  of  which 
whatever  is  thought  fitting  is  expended  in  maintaining 
that  laboratory  ? — The  whole  of  the  expenses  of  the 
laboratories,  and  the  assistants  in  the  laboratories,  are 
paid  by  the  professors,  excepting  the  lighting  and  the 
fuel. 

501.  But  are  all  the  students  in  the  laboratories 
considered  pupils  of  the   School  of  Mines  ? — Not  at 
all. 

502.  Then  is  the  College  of  Chemistry  independent 
of  the    School   of  Mines   in   any  sense? — It   is  only 
bound  to  educate  our  associated  students  in  chemistry. 

503.  May   they   take   any  number  of   pupils   they 
please,  quite  independent  of  the  vote  ? — Yes,  excepting 
ih;ii.  an  annual  return  is  made,  and  they  are  not  put 
down  as  students  of  the  School  of  Mines. 

504.  Still  the  Government  pays  the  rent,  and  the 
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officers  of  that  school  have  no  expense  connected  with   T.  Keeks,  E*q. 

the  maintenance  of  the   building,  or  with  the  rent,  or 

in  fact  with   any  of  (lie   eoimniener>,  gas,  and  water, 

and  soon  ? — No.      The  three  item:-  that  are  voted  arc 

rent  430/.,  furniture   ISO/.,   and  fuel  und  light  200/. 

With  regard  to  the  assistants,  I  do  not  know  how 

many  there  may  be,  they  are  paid  for  by  the  professor 

himself. 

505.  Are   the    appointments    of    the    College    of 
Chemistry  made  by  the  Government  independently ; 
has  it  any  separate  existence,  or   is   it  now  entirely 
merged   in   the    School   of  Mines  ? — Entirely.     All 
appointments  are  made  by  the  Department  of  Science 
and  Art. 

506.  I  think  you  stated  that  there  was  a  metallurgist 
attached  to  the  museum,  what  are  the  duties  of  the 
metallurgist  attached  to  the  museum  independently  of 
teaching  ? — To  make  any  assays,  or  any  investigations 
upon  the  specimens  which  may  be  either  there,  or 
may  be  sent  to  the  museum,  and  to  catalogue   the 
contents  of  the  museum  ;  the  metallurgical  contents 
are  under  his  care. 

507.  But  is  it  supposed  that  that  gentleman  has  an 
opportunity  of  making  investigations  for  the  public 
for  payment  which  he  receives  from  them,  or  does 
he  make  them  entirely  as  an  officer  of  the  institution 
for  the  public  ? — He  makes  them  for  the  public  if  he 
pleases. 

508.  That  is  to  say,  he  is  entitled  to  take  remunera- 
tion  from  the  public   for   private  work  ? — Yes,  for 
private  work  he  may. 

509.  Is  the  same  thing  true  with  regard  to  tho 
chemist  to  the  museum  ? — I  believe  it  is  quite  true. 

510.  Has  the  chemist  in  fact  any  duties  connected 
with  the  museum  beyond  those   of  actually  giving 
instruction  ? — He  is  liable  to  be  called  upon  to  make 
analyses  of  any  water,  or  any  soils,  or  any  ores,  collected 
by  the  Geological  Survey. 

511.  And  that  is  actually  done,  is  it  ? — It  is  done 
occasionally. 

512.  He  receives  200/.  a  year  for  the  purpose  of 
being  enabled  to  make  them  at  any  moment  when  it  is 
desired  that  he  should  do  so  ? — No,  he  receives  200/. 
for  his  lecture  duties,  and  1001.  as  chemist  to  the 
museum. 

513.  I  think  you  stated  that  there  is  an  indisposition 
on  the  part  of  parents  to  send  up  their  sons  to  London 
for  the  purposes  of  instruction.      You  are  perhaps 
aware  that  there  are  institutions,  King's  College,  for 
instance,  where  a  good  many  manufacturers  do  send 
their  sons  to  London  for  theoretical  instruction,  and 
they  go  down  afterwards  to  carry  out  those  instructions 
in  practice  ? — Yes,  but  I  think  both  the  King's  College 
Institution  and  University  College  have   some  means 
of  either  boarding  the  students,  or  the  professors  will 
receive  the  pupils,  or  in  some  way  be  responsible  for 
their  morals.     I  think  there  used  to  be  a  boarding  hall 
at  University  College. 

514.  {Dr.  Sliarpey.)  That  is  alongside  the  college, 
but  quite  independent  of  it,  it  is  called  University 
Hall,  and  was  established  independently  of  the  college  ? 
— But  still  I  think  the  college  would  guarantee  its 
respectability  ;  it  is  a  kind  of  home  where  the  students 
can  go.     I  merely  say  that  they  would  send  them  up 
to  the  institution  if  there  were  any  place  where  the 
students  could  be  looked  after. 

515.  (Dr.  Miller.)  In  King's  College  there  is  a 
residence  for  a  certain  number,  is  there  not  ? — Yes, 
there  is. 

516.  (Marquis   of  Lansdowne.)    I    see    in   your 
evidence  before  Mr.  Samuelson's  committee,  you  speak 
of  some  students  who  are  sent  up  from  the  Inland 
Revenue   Department,   upon   what   terms   are   those 
students  sent  up  ? — They  only  attend  the  lectures,  and 
the  fees  for  the  lectures  upon  both  subjects,  that  is  to 
say,  organic  and  inorganic  chemistry,  would  in. the 
ordinary  course  amount  to  6/.  each. 

517.  Are  they  already  in  tho  employ  of  the  Inland 
Revenue  ? — Yes,  and  they  subsequently  arc  employed 
in  the  laboratory  department  for  detecting  frauds  uud 
adulterations,  and  so  on. 
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T  R~lu  K*t         ."IS.  Are  you  axv,nv  llml   cither  the  custom-  or  He 

_  !'lv  I'.v  <'"•   ta-'il"^  •»•'"'•''  I'11' 

»ijun*  i-:o.    colWe  affoi.ls  for  giving  those  sort  of  attainment* 

• jui-ite  in  laboratories,  and  that  m  both 

hey  employ  n  great   deal  of  laboratory 

,  •_]  think  llu-  practical  part  is  all  taught  by  the 

|y,    but    they    only  Ju;\e    the 

Mending  the  lectures,and  Dr.  Frankland, 

1   i,  their  examiner,  before   they  urc 

dlv   appointed. 

5 1!>. '  There  would  be  no  reason,  I  suppose,  why, just 

._.  .;     .  .  .  ,    ,;,„  ,  ;     ...  ,.,    .  to  i ,  M.  Bl   exceptionally 

by  ,.  ,..  the  oth.  r  Government 

.tments  .-honl.1  not  do  so  likewise,  where  scientific 

attainments  :iiv  m  <v.--arv  ? — N"  rea-on  nt  :ill. 

>.  I  understood  you  to  say  that  there  were  certain 
appohitmentB  of  which  Sir   Boderick  Murchison  had 

tin-  patronage  and  iHiniinatiotis  to  the   Indian  mints, 
,,f  certilicates  ;   should  you  say  that 
:,at  kind  was  u  considerable  inducement 
to  those  Students  to  attend  the  college,  and  that  upon 
that  ::ds  whatever  popularity  the  college 

possesses? — I  think  n  great  many  students  enter  with 
the  \i'«  of  j.vtting  employed  by  Sir  Roderick 
Mnrehi.-on  on  tin- Geological  Survey.  The  assa\ing 
iippoititnients  in  the  mints  are  in  no  way  connected 
with  it,  the  authorities  merely  accept  the  certificate. 
I  1  appointments  are  made  in  India. 

.".i'l.   I  suppose  it  is  rather  with  reference  to  those 

kind  of  appointment.-,  than   with    reference   to  the 

i.ir  instance,  in  trade  which  such  education 

would  be  likely  to  ensure,  that  the  students  attend 

the  lectures  ? — Yes. 

522.  (Chairman.)  Can  you  state  what  is  the  average 
number   of  appointments  at  the  disposal  or   at   the 
recommendation    of    Sir     Roderick    Murchison    an- 
nually ? — On  a  recent  occasion  when  the  survey  was 
inn-eased   so   very   largely,  there  were  a  great  many 
appointments  made,  and  if  a  student  had  passed  well 
in  the  School   of  Mines,  lie  had  a  certainty  of  prefe- 
rence, but  there  may  not  be  another  vacancy  for  a 

or  two  or  three  years,  and  if  a  candidate  came 
from  outside,  and  were  as  good  or  a  better  man,  he 
would  have  that  appointment ;  it  is  open  to  publie 
competition. 

523.  Is  it  open  to  public  competition   under  the 
Civil    Sen  ici!   Commissioners? — The    Civil    Service 

.liners  have  lately  been  relieved  from  the  exami- 
nations for  survey  appointments,  they  being  considered 
only  temporary. 

~>'2-l.  Then  the  appointments  to  the  Geological 
Survey  are  not  coniined  to  students  at  the  School  of 
Mines? — Not  necessarily. 

525.  But  practically,  arc  the  greater  part  of  them 
appointed  from  amongst  the  School  of  Mines'  students  ? 
— Not  th<-  greater  part. 

526.  (Sir  John  Lulbock.)  Is  it  done  by  competition 
before    ihe    Ci\il    Service    Commissioners? — No,    it 

done  first  of  all  by  competition  under  Pro- 
Ramsay  in   the   special  subject  of  geology,  and 
then   it  was  necessary,  in  order  to  complete  the  ap- 
pointment, that,  the  individual   should  obtain  a  Civil 

•Ttiileute. 

."1'7.  Is  that  still  necessary  ? — That  is  not  necessary 
now. 

-*.  Then  the  Civil   Service  Commissioners  have 
M-  to  do  with  it  ? — They  have  nothing  to  do  with 
it  ;  the  recent  appointments  are  considered  temporary 
only. 

•  Kiii-iiiuit.)  They  are   considered  to  be  tem- 
t  are  they  really  so  ?—  It  is  to  be  hoped  that 
the  survey  will  come  to  an  end  some  day. 

.  They  are  only  temporary  in  this  sense,  that 
the  purvey  itself  will  come  to  mi  end  ?— Yes  ;  but  in 
case  of  .-ieknos  they  are  not  con  idered  as  entitled  to 

'  without  a  Civil  Service  examination. 
.   What  are  llie  fee.-  paid  by  occasional  students  ? 

1  bat  id  i  depends  upon  thenumber  of  lectures  given. 

i   :;o  lectures  and  under  -10  ihe 

3/.;  if  it  is  above  40,  for  any  number  above  40 

i  4/.     Then  all   officers  in  the  army  and  navy  ure 


entitled  to  come  for  half  fee.s.  All  civil  servants  on 
foreign  service  at  home  on  furlough  arc  also  entitled 
to  come  for  half  fees,  and  all  gold  medallists  and  all 
cvriilicated  schoolmasters  may  come  at  very  consi- 
derably reduce. 1  i. 

"i ;'>!'.  Ar.-  the  students  supplied  from  various  classes 
of  the  community  ? — Yes. 

533.  Not  any,  I  presume,  from  quite  the  artizan 
class  ? — No,  not  from  quite  the  artizan  class. 

534.  They  are  not  able  to  afford  the  eost  or  the 
time  probably  ? — No,  we  have  special  courses  of  lec- 
tures for  artizans  delivered  in  the  evening  at  which 
they  can  attend. 

535.  What   are  the  rules  with  respect  to  those  lec- 
tnres  '< — Each  applicant  has  to  bring  his  name,  address, 
and   occupation   written  on  a  piece  of  paper,  and  for 
this  lie  receives,  on   payment  of  6d.,   a  ticket  for  a 
course  of  six  lectures  upon  any  one  subject  taught  in 
the  school. 

536.  Are   they   numerously   attended  ? — We   have 
more  applicants  than  we  can  grant  tickets  for,  and  in 
some  cases  we  have  known  several  hundreds  turned 
away.     The  theatre  admits  600,  and  frequently  those 
tickets  are  all  applied  for  and  taken  within  an  hour. 

537.  Is  there  a  separate  ticket  for  each  lecture,  or  for 
the  set  of  lectures  ? — For  the  course  of  six  lectures. 

538.  I  think  you  said  that  the  College  of  Chemistry 
is  often  obliged  to  reject  students  for  want  of  space, 
does  that  happen  in  the  case  of  any  other  professor's 
lectures  ? — I  should  explain  that  we  have  been  obliged 
not  to  exclude  them  from  the  lectures  but  from  the 
laboratories,  and  there  are  only  two,  the  chemical  and 
the  metallurgical  laboratories. 

539.  If  the   metallurgical    laboratory   had    better 
accommodation  provided  for  it,  and  the  public  wished 
to  make  use  of  it  they  would  be  able  to  do  so  ? — Yes, 
Dr.  Percy  has  put  that  upon  record  in  the  department. 

540.  I  think  you  say  that  a  great  number  of  students 
arc  found  very  defective  in  mathematics  ? — Very  many 
indeed. 

541.  Has  not  that  had  any  tendency  hitherto  to 
remedy  itself,  that  is  to  say,  have  not  students  from 
their  experience  of  their  deficiency  in  mathematics 
attempted  to  gain  mathematical  knowledge  by  other 
means  ? — There  are  different  students  every  year,  and 
the  last  class  has  no   knowledge   of  the   precedin" 
class  of  students,  in  that  respect. 

541a.  One  would  think  that  if  students  were  in- 
capable of  deriving  the  advantages  that  they  other- 
wise would  from  the  course  of  instruction  at  the 
School  of  Mines,  if  that  fact  became  generally  known, 
the  students  of  subsequent  years  would  take  means  for 
getting  the  instruction  elsewhere  ?— The  professors 
themselves  thought  it  so  important  that  they  applied 
to  the  Government  to  appoint  a  professor  of  mathe- 
matics, which  would  be  the  easiest  remedy. 

542.  (Professor  Huxley.)  I  presume  in  answering 
Dr.  Miller  just  now,  you  did  not  mean  to  suggest  that 
Jermyn  Street  was  worse  off  than  any  other   school 
where  there  is  no   guarantee   for   the   care   of   the 
students  ? — Not  at  all. 

543.  You  arc,  I  suppose,  aware  that  nine-tenths  of 
the  young  men  who  come  up  to  pursue  their  studies 
in  the  medical   schools  simply  live   by  themselves   in 
lodgings  ? — I  am  aware  of  that,  and  our  School  of 
Mines  will  compare  most  favourably  with  the  Ecole 
des  Mines  in  France,  or  with  the  Bergakademic  at 
Freiberg  in  point  of  numbers  ;  but  I  sp'eak  of  it  as  a 
deterring  cause  to  parents  sending  their  sous  to  the 
School  of  Mines. 

544.  You  do  not  mean  to  say  that  there  is  anything 

,-pecial  in  the  School  of  Mines  in  that  respect? No°; 

it  is  the  same  with  regard  to  any  school. 

645.  Are   you   acquainted    with    the    number    of 

indents  in  the  Bergakademie  ?— The  total  number  of 

students  for    100  years   from   tl.e   foundation   of  the 

r.ergakademie  (1766-1865)  is   2,465.     At  the  School 

Of  Mines  the  number  in  19  years  has  amounted  to  1,641. 

546.  And  also  in  the  Ecole  des  Mines  of  Paris  ? 

No.  I  do  not  know  whether  the  numbers  have  been 
published.  On  this  point  I  speak  from  hearsay  only. 
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547.  (Mr.    Sfiiii/n'/.itiii.)   You   staled    that    (hi!  pro- 
spectus  was    prepared   l>y   (ho    professors  ;     do    they 
form  u  council   of  studies,  or   is    there  any  organised 
action  on  the  part  of  the   professors  to  control   ami  lo 
make    the  studies  harmonize? — It  is  always  done  by 
the    council     of     professors,   presided     over     by     Sir 
Roderick  Mureliison  himself.     It  arranges   the  school, 
and   the   details   of  working,  and  the  amount  of  fees; 
and  every  award  of  prizes  and   evei'y  consideration  is 
adjusted  hy  the  council. 

548.  How  should  you   describe   the  government  of 
(he    college  ? — I    hardly    know    how    to    answer   tho 
question.      It   is    probably   governed    by   (he   director 
and  (he1  professors,  subject  of  course  to  the  Lord  Presi- 
dent's approval. 

549.  You  were  asked  whether  a  saving  might  not 
lie  efleetcd  by  other  Government,  departments,  besides 
the  geological   survey,  having  their  work  done  in  the 
laboratories  of  the  School  of  Mines.     Have  you  any 
accommodation  for  that;   is  there  room  in  the  labora- 
tories for  such  work  ? — There  is  no  laboratory  accom- 
modation.    I  think,  for  instance,  that  the  Government 
of  India,  who  now  require  their  students  to  pass  many 
of  the  subjects   that  we   teach   in   the  school,  might 
obtain  their  information  there,  and  it  probably  might 
be  so  altered  as  to  contain  all  that  the  Government  of 
India  require. 

550.  That   is   to    say,    if   your   laboratories    wore 
larger  ? — Yes,   and   probably  the   arrangements  of  in- 
struction might  be   made  to  accommodate  so  large  a 
class  of  students. 

551.  Before  the  school  was  established,  was  there 
any  difficulty  in  procuring  competent  persons  for  the 
conduct  of  the    geological    survey? — There  was    no 
difficulty,  but  the  survey  was  limited  to  8  or  10  per- 
sons ;  Professor  Ramsay  and  Professor  Jukes,  and  all 
were    distinguished    men,    merely    employed   as    sur- 
veyors, and  Prof.  John  Phillips,  who  was  also  on  tho 
staff. 

652.  lu  the  present  state  of  circumstances  is  it  the 
case  or  not,  that  the  operations  of  (he  geological 
survey  are  greatly  facilitated  by  having  access  to 
persons  who  have  been  educated  in  the  School  of 
Mines? — Yes,  I  think  so. 

553.  With  reference  to  metallurgy  was  there  before 
the  establishment  of  the  School  of  Mines  any  school 
in  London  or  elsewhere  in   the   United  Kingdom   in 
which   metallurgy  was  systematically  (aught? — 1   do 
not  know,  but  I  think  at  that  period  metallurgy  was 
considered  a  portion  of  chemistry,  as  one  of  the  applied 
portions,  and  most  chemical  laboratories  I  should  think 
would  have  had  furnaces  and  other  apparatus  to  teach 
assaying;  in  a  large  chemical  laboratory  they  would 
have  had  that  attached  to  it,  I  think. 

554.  That  is  to  say,  that   metallurgy  was  made  a 
department  of  chemistry  instead  of  a  special  science  ? 
— Yes. 

555.  But  in  the  School  of  Mines  it  is  a  special 
department  ? — Quite  so. 

556.  And  you   are  not  aware  of  there  being  any 
special  department  of  metallurgy  in  any  other  college"? 
—  Not  in  any  other  school  in  England. 

557.  (Chairman.)  Are  the  Commission  to  under- 
stand that  the  College  of  Chemistry  is  now  strictly  a 


institution,  and   not   partaking    in   any   T.  Reeki,  £•<]. 

character? — It    has    no    private 

13  June  1870. 


Government 
of  a 
rapport. 

5o.H.  Do  you  know  anything  about  the  object  of  the 
arli/ans  who  allend  the  evening  courses  of  lectures; 
there  is  no  examination,  I  presume  ? — There  is  no 
examination. 

559.  Have  you  any  means  of  knowing  whether  they 
come    with    a  general    view  of  acquiring  knowledge, 
or   with    the    intention  of  turning   it    to   anv   special 
purpose? — 1    should    say  most    decidedly   that    ihev 
come  for  the  purpose  of  acquiring  knowledge,  and  not 
generally    for    any    special    purpose.       For    instance, 
Professor  Huxley  gave  a  course  of  lecture.-,  on  "  Alan's 
place   in    Nature  ;"  you  would    hardly    imagine   that 
working  men  could  applv  such  a  subject. 

560.  (Protestor  Huxley.)  Is  it  not  a  matter  of  fact, 
known   to   (hose    persons   who    are    acquainted  with 
the  School  of  Mines,  that  working  men  as  a  general 
rule    take    far    greater    interest    in    abstract    ques- 
tions,  questions  of  general   science,   than  they  do  in 
mailers  having  a  direct  application  to  their  own  pur- 
suits?— Yes,  I  should  certainly  say  so.     For  instance, 
the  lectures  in  metallurgy,   which  you  would  fancy 
would    be    most    easily    applied,    are    not    the    Ixv-t 
attended.     And  I  may  say  again  that  those  lectures 
to  working  men  of  course  are  exclusively  for  working 
men.     We  have  had  many  applications  from  persons 
who  are  not  artizans,  and  with  the  view  of  accommo- 
dating  them    other   courses    of  lectures   have   been 
established  at  a  slightly  advanced  fee,  namely  5s.  for 
ten   lectures,   but  I  cannot  say  that   they  have  been 
nearly  so  successful   as   the  working  men's  lectures  ; 
the  average  attendance  may  be  from  175  to  200,  even 
with  the  lectures  of  Professor  Tyndall.     For  instance, 
at  the  working  men's  there  were  not  only  600,  but 
many  were  turned  away. 

561.  (Mr.  Samuehon.)  In  fact  you  get  nearly  as 
much   from   the   6d.   as   from  the  5*.  ? — The  6d.  is 
merely  a  guarantee  of  the  man's  intention  to  attend, 
and   moreover   the  working  man  has  a  special  feeling 
that  he  does  not  like  to  be  admitted  for  nothing. 

562.  (Professor   Huxley.)  That   all    goes    (o   the 
Government,    does    it   not  ? — The   15/.  hardly    pays 
more  than  the  expense  of  advertising. 

563.  (Mr.   Samuchon.)  lly  (he   5*.   do  you    make 
more   than  you   do  by  the  Gd.  ? — Yes  ;  but  even  5*. 
would  hardly  pay  for  advertisements. 

564.  (C/iairman.)     Are    there    several     of     those 
courses  of  lectures  for  working  men  ? — The  whole  of 
tho   subjects    taught   at   the   institution    are   lectured 
upon,  four   subjects  in  one  year,  and  then  three  and 
then  four  again,  and  then  three,  so  that  every  professor 
has  in  the  course  of  two  years  to  deliver  one  course. 

565.  No   subject  is   lectured  upon  every    year  ? — 
No,  the  subject  varies  ;  for   instance,  in    the  case  <>f 
geology,  it  is  not  simple  geology,  it  maybe  the  geology 
of  England,  or  geology  generally.     Some  of  Professor 
Huxley's   may  be  on  (he  use   of  fossils,  or  some  point 
in  natural  history,  but  the  lectures  are  rarely  repeated 
as  such. 

566.  Can   any    associate  of  the   School   of  Mines 
obtain  a  certificate  without  any  knowledge  of  mathe- 
matics ? — Yes. 


The  witness  withdrew. 


Adjourned  to  Friday  next,  at  11  o'clock. 
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ANM.HKW  CIJOMHIK  RAMS\Y,  Esq.,  LL.D.,  F.R.S.,  examined. 


I'luiiriiinii.)    I    believe   you    have    acted    as 
examiner  in  tin-  Science  Department  of  the  Committee 


17  June  18TU.    .'I'  lit.-  1'rivv  Council  on  Education? — I  ha\  e. 

B.   In  what  branches   of  .science  have  you  been 
examiner? — In  geology  only. 

I.   \\  hat  opinion  have  you  formed  as  to  the  value 
1086  examinations  ? — My  opinion  is,  that  they  are 
tcn.ling   lo  spread   a  knowledge   of  geology  through 
tli.-  country,  hut  in  not  a  very  satisfactory  way,  for  one 
or  i  -.  wliieli  I  will  state,  if  the  Commission 

wMi.  'J'lu-  first  is,  that  the  teachers,  in  some  cases, 
d»  not  .-cem  fully  qualified  to  give  sound  instruc- 
tion— I  do  not  say  in  all,  but  in  some  cases.  The 
ml  i. -asi,n  is  that  a  great  number  of  the  pupils, 
judging  by  their  handwriting  and  style,  are  too 
ig  to  Undergo  such  examinations.  Also,  that 
with  a  number,  judging  by  their  handwriting  (for  I 
know  not  bin1.:  whatever  of  the  pupils  themselves,  or 
their  names  or  residences),  their  education  is  too 
imperfect  for  them  to  undergo  such  examinations. 
Many  spell  very  incorrectly  and  write  exceedingly 
bad  grammar,  and  they  do  not  properly  understand 
the  meaning  of  words.  Also  it  appears  to  me  that 
some  of  ilie  teachers,  of  all  whom  I  know  nothing  per- 
sonally, are  apt  to  get  up  their  knowledge  by  a  special 
proeess  of  self  eramming,  and  that  from  that  im- 
pel leet  kind  of  knowledge  they  cram  a  number  of  the 
younger  pupils  whom  1  guess  to  be  mere  children,  and 
who  answer  Uy  rote,  and  I  infer  this  from  the  fact 
that  sometimes  a  number  of  those  children  answer 
the  same  qm-iions  in  the  very  same  words. 

'.   Do  those   remarks  as  to  the  deficiency  in  the 
qualifications   of   l<  pply  to   a  very  large  pro- 

p. 'i-;ioi,  ol '  in-i  i  ml  ions  ami  schools? — No,  I  should  say 
not  ;  Imt  1  have  not  attempted  to  estimate  the  pro- 
portion. 

571.   Are  there  a  considerable  number  of  young 
•\amined  annually  in  geology? — They  have 
been  gradually  increasing  every  year  since  the  exami- 
nations  were  lirst   instituted.     1  forget  what  numbei 
.1    with,  but    this  year  the   number  had  in- 
to  1,(X>7.     I  think   if  I  recollect  rightly  that 
inii-i  lia\c  l:.-i-)i   an  increase  of  at,  least  400  or  there- 
nb1  i  he  previous  year. 

•17-.   \>«  you    ivinemln  r   what  proportion  of  them 

.il  ''. — Hather  more   than  one   half  were 

plucked,  and   nio.-i  of  iho.-e   wlio  pa.— ed,  pa.-.-.-d  in  the 

•  •lenient;.,  ihe    advanced    were    comparutivcly 

Ifj   had   known    thut   I  was  to   he   asked   those 

questions  1  could  have  jjivi  n  }  oil  the  precise  numbers, 

bill    they  may  be  obtained  from   the  Science   and  Art 

Bep 

•  ,.    You  have,  1  believe,  an  Honours,  class? Yes. 

-.    Last  year  was  the.  lirst  year 

that  Ihei.  I  !ou,, ins  da-s,  or  classes,  and  with 

ail    plucked   la-i    year.     This   year  20 

•vard,  and    three   pa.-cd";    twolir.-t   clas.-  and 

The    two    ii,  ,  ,    Honours 

•  d,   and  the  second  chs-,  I  mav  say,  was 

•',71.    (Sir  ./.    Kni/-Sliiiiil,'ii;,i-ih.)    I  Ia\.    you   any 
knowledge   whether  they  derived  their    instruction 

MiiipU  from    iho-e  is  or  from  any  other 

source  ? — 1  do  not  kuow,  but  they  are  at  liberty  to 


come  forward,  I  believe,  without  any  instruction  from 
science  teachers. 

575.  (Mr.  Samuelson.)  They  must  have  attended 
a  certain  number  of  lectures,  I  believe  ? — I  cannot, 
answer  that.    I  think  it  is  perfectly  free  to  everybody. 

576.  (Chairman.)   Should   you    say    that    any   im- 
provement is  visible  from  year  to  year  on  looking  back 
for  three  or  four  years  ? — Last   year  1  considered  that 
there  was  a  considerable  improvement.     This  year   I 
think  not,  and  it  may  perhaps  be  accounted  for  by  the 
much  larger  number  that  have  been  brought  forward, 
so  many  of  them  apparently  being  children. 

577.  And  would  you  say  that  a  good  number  of  Hie 
teachers  are  not  competent  to  teach  ? — I  would  not  say 
that  they  are  not  at  all  competent  to  teach,  but  I  think 
they  are  not  competent  to  teach  geology  in  a  very 
effective  manner. 

578.  Has  it  occurred  to  you  that  any  further  re- 
striction  should  be  adopted  with  reference  to  those 
teachers;  that  persons  should  not  be  allowed    to  teach 
without  some  means  of  ascertaining  previously  whether 
they  are  not  better  qualified  than  they  are  at  present  ? 
— I  have  not  considered  the  question. 

579.  Have  you  thought  of  any  means  of  weeding 
out  a  certain  number  of  the  schools  that  are  not  doing 
any  efficient  work  ? — No,  I  have  not    thought  specially 
of  the  subject ;  but  the  way  to  weed  them  out  is  to 
pluck  strictly  when  the  pupils   are  bad,   and  then  the 
masters  will  get  less  or  no  Government  remuneration. 

580.  And  that  you  do  freely  ? — Yes,  that  I  do  in  a 
conscientious  manner. 

581.  I  understand  that  there  are  a  very  large  num- 
ber of  the   candidates  who  from  the  character  of  the 
answers  that  they  give  prove  that  they  are  quite  un- 
acquainted with  the   subject  ? — Many  of  them  quite 
unacquainted  with   the  subject.     They   do  not  even 
know    the    meaning   of  the   answers   that  they   are 
giving. 

582.  That  entails,  does  it  not,  a  good  deal  of  trouble 
upon   the  examiners,  without  being  the  slightest  ad- 
vantage to  any  one  ? — Yes,  without  being  of  advantage 
to   any  one,  excepting   the  examiners,  who   are  paid 
according    to    the    number,    and    Government     saves 
money  by  the  plucking  of  ignorant  pupils,  preventing 
teachers  getting  money  on  false  pretences. 

583.  Have   you    thought    of  any  plan  of  weeding 
out  those  who  are  wholly  incompetent? — 1  have  sent 
a  report  to  South  Kensington  stating  the  numbers  of 
those   whose  teaching  seems  very  bad,  or  who  have 
brought  up  a  great  number  of  incompetent  persons  to 
be  examined,  and   I  have  stated   them  by  their  num- 
bers ;  that  is  all  I  know  about  them. 

584.  Have   you  the   means  of  ascertaining  where 
the  candidates  come  from  ? — No,  I  have  no  means  of 
ascertaining  where  the  candidates  come  from,  but  the 
papers  are   tied  up   in   special   bundles,   arranged  in 
suites  of  numbers.    One  bundle  may  contain  50  papers, 
others  only  one  or  two.     Then  this  year,  for  the  iirst 
time,  being  very  much  disgusted  with  what  had  taken 
place,    I   have    specialised    those  whose    teaching,   or 
ratlu-r  who.-e  pupils,  were  very  bad. 

585.  ( Mr.  Samuelson.)  How  many  of  those  bundles 
have  you  ? — I  did  not  count  them,  but  I  could  easily 
find  out. 
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586.  Will  you  be  kind  enough  to  lot  the  Commission 
know  how   ninny  bundles  which  we   should   conclude 
would  be  distinct-  classes   were    presented    lo  you,  :md 
slate  :it.  the  same    time  what  proportion  of   those  you 

'it  it  necessary  to  report.  unfavourably  upon? — 
I  think  if  you  will  apply  to  South  Kensington  they 
will  give  you  .1  copy  of  the  report. 

587.  Still  we  should  like  to  know  what  proportion 
it  was   to   the  whole  ? — I  do  not  think  1  have  gol    the 
means  now,   but  many   of  the    bundles,  as   they  nro 
called,  only  contain  one  paper. 

5«s.  But  still  that  would  represent  a  class  ? — I 
presume  it  docs,  but  I  know  nothing  about  that. 

5W).  Arc  you  acquainted  with  the  change  which  was 
made  in  reference  to  the  examination  of  teachers  some 
two  or  three  years  ago  so  tha(,whereas  formerly  teachers 
were  subject  to  a  special  examination,  they  are  now 
examined  with  their  pupils,  and  if  they  pass  in  the, 
first,  grade  below  honours,  they  become  qualified  to 
earn  payment  on  results  ? — I  am  not  aware  of  that. 

590.  Do   you  consider   it  necessary  that  teachers 
should  have  a  special  training  apart  from  that  of  those 
whom   they  are   intended  to   teach? — My  opinion  is 
that    no    one    can    teach    geology    properly    without 
having   had   a  very   special    training,  and  made   it  a 
special  branch    of  study,  and   indeed   I  believe  it  is 
impossible  to  teach  it  in  a  first-class    style  unless  the 
teacher  has  had  a  great  quantity  of  practical  experience, 
quite  irrespective  of  what  can  be  got  from  books.     I 
think  that  through  the  country  generally,  with  a  few 
exceptions,  geological  teaching  is  in  a  very  unsatisfac- 
tory state  for  great  part  of  the  United  Kingdom,  not 
only  with  regard  to  the  science  masters,  but  in  very 
high  quarters  indeed,  finch  as  some  of  the  universities. 
I    speak    of  the    United    Kingdom,   not  of  England 
specially,  and  it  is  better  in  England  than  in  some  other 
parts  of  the  country. 

591.  Are   you   aware   that   a   number  of  teachers 
came  up  to  South  Kensington  during  last  summer  for 
the  purpose  of  being  instructed   in   the  method   of 
teaching  ? — Yes,  I  heard  of  it. 

592.  Did  you  come  into  contact  with  any  of  those 
m,.n  y — No,  I  was  not  asked  to  give  a  course. 

593.  How  long  have  you  been  an  examiner  ? — Ever 
since  the  system  was  started,  as  far  as  I  remember. 

594.  Do  yon  examine  all  the  papers  yourself  when 
they  arc  referred  to  you  ? — I  did  up  to  this  year,  but 
when  you  have   over  1,000  you  are  allowed  an  assis- 
tant.    Last  year  it  was  considerably  under  1,000,  and 
I  did  it  all  myself. 

595.  You   reviewed   some   of   them   yourself? — I 
reviewed  an  unusually   large   proportion,  being   the 
first  year ;    I  think  about  397  or  398,  or  something 
of  that  kind. 

596.  Did  you  at  all  check  the  work  of  your  assis- 
tant ? — Yes,  of  course. 

597.  In  what  way  ? — In  that  way,  also  in  guiding 
him  all  through.    lie  was  in  my  company  most  part  of 
the  time. 

59S.  So  that  your  assistant  would  refer  to  you  on 
any  point  on  which  he  might  be  doubtful  in  his  own 
mind  ? — Yes,  he  did  so. 

599.  So  much  so  that  you  would  consider  yourself 
responsible  for  him  ? — I  consider  myself  entirely  re- 
sponsible for  him. 

GOO.  Had  you  any  experience  before  the  change  of 
system  :  there  was  a  time  when  each  instructor  was 
examined  and  his  qualifications  were  tested;  did  you 
have  experience  at  that  time  of  the  qualifications 
of  those  who  were  sent  up  ? — I  forget  the  details,  it  is 
so  long  : 

601.  (/•>/'.  Mutr/iry.)   1  presume  from  your  account 
of  the  results  of  the,  examinations  that  you  infer  that 
the  instruction  given  is  chiefly  from  books? — -Yes. 

602.  Do  yon  see    any   evidence  of   the  pupils  really 
having  a  knowledge  from  any  other  way,  from  speci- 
mens or  any  practical  knowledge  ? — Very  rarely.     In 
very  few  instances  pupils  seem  to  have  gone  on  geo- 
logical   excursions,  and  a  few  candidates  seem  to  go 
into  the  field  ;  at  any  rate  as  far  as  collecting  fossils  is 
concerned. 


603.  You  characterise   the   large   number    that  are 
rejected,  as  in  the  first    place    quite    insufficiently   pre- 
pared in  their  ordinary  general  education  ? — Yes. 

604.  And  you  prcHimo    them    In  be.  very  young  ? — 
A  great  number  of  them,  J  presume  to  be  so,  by  their 
handwriting. 

605.  At  what  ago    do  yon   think   that  a  boy  might 

advantageously  be  instructed  in  tl Icinciilai-y  facts  of 

geology? — I  think  they  might  begin  at  an  exceedingly 
curly  age,  in  the  same  way  that  all  children  who  have 
any  education  at.  all,  for  example,  know  some  of  flic- 
elementary    points  of  astronomy,  so   certain   questions 
involving  geological  knowledge  might  be  instilled  into 
them. 

606.  Would  you  do  that  by  means  of  the  aid  of 
specimens  and  plans,  and  I  hi'  like,  and  not  merely  books? 
— Not  merely  books,  but  by  the  aid  of  .specimens  and 
by  the  generally  better  educated  state  of  the  whole  of 
the  public.     It  might  be  part  of  a  household  educa- 
tion, quite   irrespective   of  the  teaching   in  schools,  if 
scientific  education  in  the  country  were  placed  on  a 
proper  footing. 

607.  Do  you  presume  that  the  teachers  are  induced 
to    send  up  candidates   that    are    quite    insufficiently 
prepared,  in  the  hope  that  they  may  pass,  and  payment 
be  obtained  for  teaching  ? — I  have  suspected  that. 

608.  We  are  informed  by  Professor  Huxley  that  in 
the  case  of  animal  physiology  and  zoology  a  very  largo 
proportion  were  in  the  same  condition  that  you  now 
speak    of  with   regard    to   geology,    has   there    ever 
occurred  to  you  any  way  of  checking  that  ? — None, 
except  what  I  have  stated  by  rejecting  them. 

609.  How  would  it  answer  to  make  the  payments 
partly  dependent   upon  deductions  to   be    made    for 
rejections  ;  would  not  that  check  the  tendency  to  send 
them  up  on  the  chance  of  success,  because  at  present 
you  see  there  is  no  chance  of  a  loss  ? — I  should  like 
to  be  better  acquainted  with  the  whole  of  the  minor 
workings  of  it  before  I  could  answer  such  a  question. 

610.  (Professor  Huxley.}  I  think  the  nature  of  the 
examination  and  the  manner  in  which  it  is  conducted 
arc  such  that  until  it  is  over  the  examiner  has  no  means 
of  knowing  anything  of  the   school,  or  the  teacher,  or 
the  name  of  the  person  examined  ;  is  that  not  so  ? — He 
has    no   means   of  knowing   it   as   u  rule.      In   my 
examination   I   sometimes    can    infer    it    from    the 
examples  that  they  give  of  pieces  of  geology  in  this 
part  of  England  or  that  part  of  England,  as  the  case 
may  be,  or  Ireland,  or  Scotland. 

61 1.  I  forget  whether  since  you  have  been  examiner 
the  teachers  have   been   brought   up  to  London  for 
examination,  or  not  ? — I  have  been  an  examiner  all 
the  time,  and  I  do  not  remember  anything  of  the  kind. 

612.  Do  you  think  that  there  would  be  any  use  in 
bringing  up  any  proportion  of  the  teachers  to  London 
and  giving  them  instruction  in  the  art  of  teaching 
geology  in  the  same  way  as  they  received  instruction 
last    year    in    the    art    of    teaching    physiology   and 
chemistry  ? — It  certainly  would  do  them  no  harm,  and 
I  think  it  might  do  a  proportion  of  them  some  good. 

613.  Do  not  you  think   that  the  failure  in  many 
cases  proceeds  from  the  teachers  not  being  aware  that 
geology  is  a  subject  which  cannot  be  taught  from 
books  ? — Yes,  it  cannot  be  taught  perfectly  from  books 
alone. 

614.  (Sir  J.  Kay-Shuttleworth.}  It  has  transpired 
in   the  course  of  the  examination  that   a  majority  of 
those  who  are  employed  in  conducting  the  science 
classes  in  the  country  are  occupied  during  the  morn- 
ing and    afternoon,  and   even    some  portions  of  the 
evening   in  elementary  instruction  ;  in  fact,  that  they 
are  certificated  masters  of  day  and  evening  schools. 
Taking  into  account  that  the   pupils   of  the  science 
classes  belong  for    the    most   part    to   the  operative 
classes  of  the  country,  and  that  many  of  them  are  very 
young  and  imperfectly  prepared,  should  you  consider 
that  instruction  in  such  a  subject  as  geology,  by  such 
teachers,   is  likely  to  lead  to   any  permanently  satis* 
factory  result? — Yes,  I  thiuk  it  will  lead  to  somewhat 
satisfactory  results.       If  the  classes  are   large  there 
must  be  a  considerable  number  of  the   pupils   whose 
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RM-     niiiii,.  ..My  opeMd  by  that  kind  of 

(!,,,n-l.  it  nmv  he  imperfect 

•uhcr  iVi.ni  what  you  have  pre\  IOOOJ  said  :l«:it 

you  anrcvly  iH-licvcthat  specimens  are  much  employed 

irjoor  i!>ro.    -ii(  ,ho  {^motion  of  ih»--o  panilB  whoao  papers  owne 

:  for  examination?— I  think  nut  :  lor  wbeu 

;',    question    tlmt    involves   a   knowledge    of   the 

i  iMiiU  "I"    ill-   iiiittnv  of  a   rock,  llif  answer 

Imperfect. 

61(>.   Still   1'-.—    •'"  I    conceive    that     the    ]>upils    mil 

had  any  u|i|Mirliuiit v  lor  insinietioii  in  what  may 

.  ,lle,l    hVld   geology  V— As   far   M  I  Know  or  can 

infer  alnin-t  none   of  liieiu   have  had   any  instruction 

ot'  tl.nt  kind. 

1)17.   l-'.M'ii    residing   tho  very  humblest    forms   of 

tvhut   yon    have  just    now   described    as   household  in- 

Mriictiou    in    the    eleinenis    of   geological    knowledge, 

somethin::  like  a  conception  of  tho  geofogtol]  structure 

of   the    neighbourhood    would     I     apprehend    form    iv 

.n  ,.f  Midi  household  knowledge? — Yes,  it  might 

\,rv  well    do  so;   al<o  some   of   the  large   and  leading 

•v  lliat  are  akin  to  the  large  and  leading 

fact-  of  astronomy.   Mich    as  the  great    and  unknown 

.,f  iho  uoill  and  the  great  and  varying  sure, 
of  life  in  time,  so  as    to  disalm-e  their  minds   from  the. 
crude  and  erroneous  conceptions  which  nine-tenths  of 
the  British  and  all  oilier  publics  have  upon  such  sub- 
jects. 

618.  But  supposing,  for  example,  that  there  was  a 
tolerably   good  geological  seetioii  occasioned   by  the 
action  of  a  river  in  the  neighbourhood,  and  that  that 
Beet  ion  wns  open    as  a  point  of  demonstration   to   a 
teacher,   yon    would  at    least    think   that  the  teacher 
f-honld  bo  competent  to  give  his  class  the  benefits  of 
the    natural    illustration    which    was  KO  afforded?  — 
Certainly. 

619.  And  further,  that  if  a  school  were  situated  in 
some   remarkable,  mining  district,  for  example,   in  a 
district  in  which  there  were  remarkable  seams  of  coal, 
the  structure  of  the  immediately  neighbouring  coalfields 
might  be  made  a.  very  proper  source  of  instruction  by 
means    of  diagrams? — Certainly.     One  point  that  I 
would  insist  upon    in  all  good  geological   teaching  is 
the    capacity    of    the    master    to    illustrate,    what    he 

:,es  with  chalk  and  a  black  board,  and  also  the 
pupils  ought  to  be  taught  to  do  the  same  thing  for 
themselves.  The  very  fact  that  they  use  their  ha  mis 
and  eyes  in  such  a  work  will  tend  to  give  them  a 
••eption  of  the  meaning  of  what  they  are  attempting 
to  delineate. 

'.  Supposing  that  there  were  in  the  neighbour- 
bo  "1  of  any  school  of  instruction  remarkable  evidences 
of  the  erosive  action  of  water  upon  a  valley,  such  as 
river  terraces  and  various  alluvial  deposits  in  different 
|-ar;s  of  the  valley,  would  you  think  the  teacher  com- 
petent, in  the  lir.:t  place,  if  he  were  unable  to  give 
illustration  to  his  instruction  from  those  natural 
objects,  or  pardonable  if  be  omitted  it  ?— I  should 
think  he  was  incompetent  if  he,  could  not  do  it  and 

blind  if  he  did  no!  do  it. 

fiU'l.    Looking  to  the   nature  of  the   answers  which 

lime   been    given    tn    the    questions    which    have   been 

lit  under  yoe.r  notice   a>  examiner,  do  you   think 

llmt    such  a  de-;.  e    ,,f   ••ompHcncy  has    !„,,.,',    Attained 

or    that   such    instruction    b;,s   |,een    generally  given  : 

I  think  not,  a-  a  general  rule.      I  .-honld  my  thai  a 

;  lerable    number   ,,f  ih,.    teachers    ha've   that 

competency,  hut  not  us  ;i  general  rule.     I  would  give 

•-.ample.      I  have    been   in  the  habit  at  intervals  of 

V"><  tion,  and    it   is   for  the  advanced  pupils 

•   I'      •    I     ectfon   noro      any  part  of  the  country," 

••'ill  and  Ireland,)"  with  which  you 

acquainted,  mid   explain   it."     In  very  f.-\v 

J  answer  to  that  question, 

»nd  I  ha-.  -1  again  and  again  in  my  reports  to 

the  Department  of  Science  M,,,i  ,\n  ,|,.1(  ,'„„,,,  ,,,•  thi, 
pupils  h,  connexion  with  it  seem  to  have  any  notion  of 

(rawing,  neither  do  they  understand  the  relations  Of 
.n  their  own  neighbourhood, proving  that 
;»'it  instructed  in  thru  branch  bv  the  teacher 


or  that  they  have  not  understood  him   if  he  did  in- 
struct them. 

622.  So  that  when  you  say  that  you  conceive  that 
considerable   advantages   are   derived,  even   from  the 
\ei-v    incompetent    teachers,   and    the  very    imperfect 
modes    of    instruction    adopted    at    present    in    those 
.science  classes  with  respect  to  geology,  I  apprehend 
that  you  mean   that  even  a  very  vague    and   general 
explanation  of  geological  facts  must  transpire   which 
may  be  important  as  an   element  of  popular  instruc- 
tion ? — Yes,  it  is  of  some  value. 

623.  In  fact,  if  you  desired  that  anything  like  such 
an  amount  of  instruction  in  geology  :ls  would  be  likely 
to  have  a  beneficial  influence  upon  the  mining  industry 
of  the  country  should   be  given   by  means  of  schools, 
yon  would  noi  seek  to  give  it  by  means  of  those  science 
classes,  but  rather  by  secondary  schools  with  thoroughly 
trained  teachers? — There  would  be  more  hope  of  its 
being  well  taught   in    that  way.     At  the  same  time  I 
am  not  prepared  to  say  that  some  of  the  science  classes 
do  not,  to  a  considerable  extent,  fulfil  that  object. 

624.  In  such  cases  have  you  any  means  of  knowing 
whether  or  not  they  are  connected  with  mechanics'  or 
other  institutions,  having  other  classes  of  science  and 
other  means  of  training  the  students  to  prepare  them 
for  receiving  the  instruction  of  those  more  advanced 
teachers? — I  have  no  means  of  knowing. 

625.  It  may  be  therefore  that  in  fact  when  you  say 
that  there  are  evidences  of  some  practical  instruction 
having  been  given,   it   may  have   been   derived   from 
something  approaching  the  character  of  a  secondary 
school  ? — I  cannot  say  from  the  papers. 

626.  (Professor  Stokes.)  You  said  that  you  thought 
that  no  satisfactory  instruction  could  be  given  in  geology 
by  a  teacher   who  was   not  himself  acquainted  with 
the   subject  in  a  practical  manner ;  that  is,  I  may  say, 
acquainted  with  field  geology  ;  have  you  formed  any 
opinion  ns  to  the  means  by  which  teachers  throughout 
the    country    could    acquire    that    knowledge  ? — The 
only  way  in  which  they  could  acquire  it  so  far  as  I 
know,  and  I  have  often  recommended  persons  to  prac- 
tise in  that  manner,  is  to  take  the  best  published  geo- 
logical maps  and  sections  of  the   district,  and  go  out 
with  them  iu  their  hands  and  work   backwards  and 
forwards  over  the  country  until  they  begin  to  under- 
stand the  meaning  of  the  lines  and  colours  on  the 
maps   and  sections,  and  the  reasons  that  induced   the 
person  who   made  the    maps  to    depict   the  geology 
as  it  stands.     I   have  recommended  a  great  number 
of  persons,  amateurs,  to  do  that,  and   it  has   been  suc- 
cessful   in   n  great  number  of   cases.      There    are  a 
great  number  of  people  who  think  they  understand  a 
geological  subject  very  well  from  reading  about  it  in 
books  and  consulting  the  diagrams  there;   but  some  of 
those  persons  have  come  out  with  me  into  the  fields, 
and  there  they  were   utterly   helpless/,  and  I    might 
almost  sav,  totally  ignorant.     It  would  be  the  same,  I 
presume,  as  a  person  understanding  theoretically  a  good 
deal  about  chemistry  from  reading,  and  being  turned 
suddenly  into   a   laboratory  and  required  to  analyse  a 
rock  or  a  mineral. 

627.  Then    I    understand    that   you    think    that   a 
teacher,  by  the  aid  merely  of  books  and  a  geological 
map  of  the  immediate  neighbourhood  of  the  place 
where  he  lived,  could  acquire  for  himself  that   prac- 
tical  knowledge  which  you    deem  essential  ? — If  he 
had    a    good    natural    talent    for    the    subject  ;    not 
otherwise. 

628.  Could  anything  be  done  in  that  direction  by 
his  coming  up  for  a  time  to  a  training  institution  situ- 
ated, say,  in  London  ?—  Not  much  could  be  done  in 
the  way  of  teaching  people    how  to   observe   in  the 
field  in   that    manner.     You  could  not  teach   botany 
without  (lowers,  and  you  cannot  teach  geology  in  that 
sense    without   examining    the    rocks   in  place  ;    but 
you  can    prepare   a    man's    mind   to    understand    and 
appreciate  it  when  he  fairly  sets  to  work.      That  is  all 
that  can  be   done   in  geology  proper  by  lecturing  in 
colleges  or  schools. 

629.  Do  you  think  that  this  sort  of  self  instruction 
in  practical  geology  would  require  the  expenditure  of 
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a  considerable  amount  of  time  on  the  part  of  the 
teacher  ;  thai  it  would  require  leisure  for  certain  parts 
of  the  year  from  oilier  pursuits? — If  it  were  a  bore  In 
him  it  would,  but  if  he  liked  it  it  would  not.  There 
are  a  great  number  of  persons  in  the  eoimlry  scattered 
about,  some  of  them  men  in  a  very  humble  condition 
who  like  tin1  subject  so  miieh  that  they  have  acquired 
a  great  deal  of  knowledge.  Sir  James  Kay  Shuttle- 
wort  Ii  has  known  several  of  them  in  his  district. 
And  no  much  so  that  when  a  geological  survey  of 
trained  and  professional  geologists  comes  into  their 
neighbourhood  they  are  able  at  all  events  to  save 
them  a  very  considerable  amount  of  time  by  giving 
information  which  would  eost  the  surveyors  a  con- 
siderable amount  of  time  to  find  out  for  themselves. 

630.  (Dr.  Miller.)   Do  you  consider  that  a  theore- 
tical knowledge,  apart  from   this  practical  knowledge 
of  geology,    is  desirable  or  not  ? — I   think  it  is   de- 
sirable. 

631.  Then  supposing  that,  this  practical  knowledge 
were  not  attained,  you  would   still   prefer  that  know- 
ledge of  a  theoretical  kind  should  be  imparted  to  boys 
in  a  school  ? — I  would  certainly. 

632.  (Marquis  of  Lansdownc.')    I    think    in    one 
of  your  reports  last  year  yon   drew  the  attention  of 
the  department  to  one  set  of  papers  which  showed 
evidence  of  this  cramming  system  of  which  you  have 
spoken.     Was  that  owing  to  the  exceptional  character 
of  the  case,  or  would  it  be  the  usual  practice  in  your 
reports  to  notice   any  evidences  of  such  a  system  ? — 
Certainly  now  it  will  always  be  my  practice. 

633.  The  department,  I  suppose  has  an  opportunity 
of  discovering  by  the  numbers  from  what  part  of  the 
country  the  pupils  come  and  so  forth,  but  I  think  yon 
stated  that  you   only  know  the  pupils  and  the  teacher 
through  the  papers  ? — The  department  know  all  about 
them,  but  they  purposely  keep  us  in  ignorance,  and  I 
am  very  glad  to    be  kept  in  ignorance.     I  cannot  help 
knowing  it  sometimes,  but  it  is  no  matter  whether  I 
know  it  or  not. 

634.  Yon  would  prefer  that  the   examiners    should 
continue  to  be  entirely  in  ignorance  ? — Yes,  certainly. 

635.  (Chairman?)  Have  any  of  the  teachers  in  any 
instances    applied    to  you  for  advice   for    improving 
themselves  as  teachers  in  geology? — I  am  not  certain. 
Now  and   then    I  get  a  letter    from  a  teacher  and   I 
always  answer  it.     Once   the  teachers   held  a  meeting 
at  Liverpool  to  condemn  the  severity  of  the  examiners. 
I  do  not  know  whether  Professor  Huxley  was  con- 
demned, but  I  was.     Then   I  wrote   to    one  of   the 
teachers,  Dr.  Birkenhead,  who  had  been  one  of  my 
old  pupils,  in  a  friendly  way  asking  him  if  he   would 
be   so   kind   as  to    point  out  what  questions  or  what 
parts  of  the  questions  were  of  such  a  kind  that  he  con- 
sidered them  too  severe,  and  he  was  unable  to  give  any 
single  instance,  but   that  the  general   effect  was  of  that 
kind. 

636.  You    think  that    a   theoretical    knowledge    of 
geology  is  worth   obtaining,  quite  independently  of  ii 
practical  knowledge  ? — I  think  that  a  theoretical  know- 
ledge is  worth  obtaining  quite  independently  of  a  prac- 
tical knowledge. 

637.  Do  you  think  that  a  teacher  who   has  himself 
only  a  theoretical  knowledge  is  capable  of  imparting 
that  theoretical    knowledge    without    having    also    \\ 
certain    amount     of    practical    knowledge  ? — He    is 
capable  of  imparting    a  great   deal   of  knowledge  to 
children  which  probably  they  would  otherwise  never 
know,  but  he  is  incapable  of  teaching  geology  in  the 
highest  style'. 

(J;!S.   You  are  also  the  professor  of  geology  in  the 
School  of  Mines,  are  you  not? — •  !  am. 

639.  Are   those  students   who   arc   attached   to  the 
Selmol   of  Mines  with  a  view  to  becoming  associates, 
all  obliged  to  attend  your  course  of  lectures? — They 
are. 

640.  But    besides    that,    other    students    have    an 
opportunity,  have  they  not,  of  attending  them  if  they 
please  ? — Anyone  may  come  who  pleases. 

641.  The  number  of  those  who  attend  your  lecture.- 


with  a  view  to  becoming  associates  is  not  lar 
believe  ? — No,  it  is  not  large. 

642.  Does  the  course  extend  over  more  than  one 
year  ? — Only  one  year. 

643.  Does  it  come  in   the  first  year? — No,  in  the 
second  year. 

644.  A.t    the    close    of    every    course,    or    possibly 
of'teiier,  arc  you  in  the  habit  of  examining  the  pupils? 
— Ye?,  T  nm. 

645.  Do    you    practically    have    an     examination 
annually,  or  more   frequently  than  that? — Formerly  I 
used    to  examine   them   three   times,  but  now  for  the 
last  two  years  I  have  confined  myself  to  a  final  exami- 
nation.    The  reason  is  that  they  are  so  worried  with 
examinations  that  it   distracts  their   minds   too  much 
from  other  studies  to  be  obliged  to  go  in  oftener  for 
examination. 

646.  Are  those  who  voluntarily  attend  your  course 
of  lectures  also  examined  ? — They  may  come  if  they 
like.     I  ask  every  one  to  come  that  chooses. 

647.  Do  the   greater  part  voluntarily  undergo  the 
examination  ? — The   younger  ones  do.     When  I  say 
the  younger  ones,  I  mean  men  under  25,  perhaps. 

648.  Do  a  considerable  number  attend  your  lectures 
in   whoso  cases  you  have  no   opportunity  of  testing 
whether  they  have   acquired  valuable   information  or 
not? — A  varying  number  of  middle-aged  or  even  old 
people  come,   and   one  gentleman   has  attended   my 
course  almost  every  year  for  many  years. 

649.  And  he  has  never  yet  gone  through  an  exami- 
nation ? — No,  but  I  should  think  that  he  is  as  old  as 
I  am. 

650.  Are  those  who   attend   the  lectures,  with  a 
view  to  becoming  associates,  persons  of  considerable 
ability  as  geologists,  and  have   they  an  aptitude  for 
learning  that  science  ? — Many  of  them  have  shown 
great  aptitude   and  passed  very  high  examinations, 
and  distinguished  themselves  as  geologists  since,  and 
arc  well  known  to  scientific  men. 

651.  Are  you  satisfied  with  the  present  regulations 
of  the  School  of  Mines  in  your  department  ? — I  am 
perfectly  satisfied  with  them. 

652.  You  do  not  recommend  any  alteration  ? — Not 
in  my  department. 

653.  A  considerable    number   of  those   who  have 
attended  your  course  of  lectures  have  distinguished 
themselves  as  geologists,   or  have  obtained  appoint- 
ments as  such  subsequently,  have  they  not  ? — Yes,  a 
considerable  number. 

654.  And  have  many  of  those  who  voluntarily  attend 
your  lectures  distinguished  themselves  in  anyway? — 
Yes,  some  of  them  have  distinguished  themselves — 
more,  probably,  than  I  can  remember  ;  but,  some  of 
them  have  distinguished  themselves,  and  travel  about 
the  world  and  write  very  good  papers,  on  what  I  would 
call  advanced  subjects  in  geology. 

655.  Do  many  persons  of  leisure  attend  your  lec- 
tures merely  with  a  view  to  acquire  a  knowledge  of 
the  science  for  their  own  gratification? — Some  do  that. 

656.  But  have  the  greater  part  of  them  some  prac- 
tical end  in  view  ? — I  should  think  one  half  of  those 
who  are  not  associates  have  a  practical  end  in  view, 
not  perhaps  with  the  intention   of  practising  as  pro- 
fessional geologists,  but  gentlemen  who  are  home  from 
India,  Canadians,  gentlemen  from  the  United   States 
(one  of  whom  is  Professor  Brush,  the   distinguished 
mineralogist,  another  Colonel  Tate,  and  a  third  a  son 
of  Admiral  Maury's),  officers  of  the  Indian  army,  and 
men  of  that  kind  ;  they  come  and   attend   that  they 
may  have  their  eyes  open  to  what  they  will  see  when 
they  go  back  to  their  duties  or  to  their  own  countries. 
Students  have  also  been  sent   to  the  School  of  Mines 
by  the  Turkish  Government,  and  others  have  attended 
from  Italy,  South  America,  and  other  foreign  countries. 

657.  I  lave  persons  largely  interested  in  mining  been 
in  the  habit  of  sending  up  students  in  order  that  they 
may  be  employed  subsequently  in  those  districts  ? — A 
considerable  number  have  attended  with  that  view.     I 
am  not  aware  that  many  have  been  sent  by  the  mining 
districts  specially  for  that  object. 

658.  I  mean  mineral  owners  or  lessees  of  mineral 
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have  attended 
i  number. 
.,    IIa\c  many  of  your  pupils 

:    I  do  not  know  how  many. 

wti.  .roportion  > — 1   should  think 

.  f.ut    1  have    no   means   of  fin. ling   out. 

Hltinford)  is  now  1'rofe-or  of  Geology  in 

661.   Are  then-  not  n  number  of  young  men  who  are 
(Cat    U1,   ;  uncut    after    a    \ery    difficult 

•  South  Kensington  ?— Yes.   ther- 

to   you  find   when   they  conn-  to  attend   your 
dt*.,  ir  :ibilit:  »'ith  what  you 

\umiiiation  '! — ^  OB. 

g(;,  .-imination  with  re- 

Brother  students  whether  I  hey  be 
OCCAM"   .;!  student:-  of  associated  students  ': — No. 

vc.ii  think  that  that  i>  a  desirable  state  of 
things  i.,  continue:'— Yes,  I  would  make  it  as  free  as 
possible.  I  would  give  every  facility  to  people  to 

.d. 

&>'>.  You  would  not  exclude  any  person  owing  to 
.mi  of  preliminary  preparation? — No. 

-i   -tatcd  tluit  the  sons  of  persons  engaged 

..diistrial   or    mining    pursuits  come   up  to  your 

OBI  do   they  come  more  frequently  as  associated 

sn,,l,  al    students? — As  associated 

students,  I  think. 

(io'7.  Are  you  aware   that  great  inconvenience  has 

-ome  of  the  professors  of  the  School  of 

Min,  :o  the  want  of  room  in  that  institution? 

— Not  as  regards  the  School  of  Mines.     I  have  heard 

•  incoHvi  nience  for  want  of  room  there.     I  have 
iii-v,  :  d  with   anybody  upon  the   subject.     I 
have  found  no  inconvenience  myself. 

.u  him'  also  the  direction  of  the  Geological 
Snrvev.  have  you  not  ?  —Yes. 
()(>!).   Il:i\e    you    ample    accommodation    for    the 

fthat  survey  in  Jermyn  Street? — No. 
oiTO.   Will   you  have  the  kindness,  to  state  what  the 
re   under  which  you  are  labouring? — From 
want  of  office   room,  and  the  want  of  space  for  the 
exhibition   of   geological  specimens    as    far    as   the 
museum  is  concerned. 

<>71.  I  lave  you  made  any  representations  upon  the 

the  Government  ? — Frequently. 
Have  you  received  any  replies? — Verbally. 
fiT'i.   What  has  been  the  general  tenor  of  them  ? — 
Want  of  money,  I  think. 

•  .   Have  you   made  any  definite  proposals  on  the 
'•t  ''. — I  am  not  quite  sure  that  definite  proposals 
been  made  in  writing,  but   I  think  so.     To  give 

•ient  quantity  of  room,  it   lias  been  proposed 

iiioi--  than  once   to  the  Government  to  buy  that  low 

building  that  lies  between  the  side  of  the  museum  and 

tin-  lane  that  leads  along   by  the  back  of  St.  James's 

Cliurcli.     between     Piccadilly    and    Jermyn     Street. 

:i   tailor's  shop   there  of  one  story,  and  if 

tlnit    were  built  o\or  with  properly  constructed   build- 

,  all  our  difficulties  would  al  once  disappear.     The 

is  would  then  be  quite  MtUieieiit  for  the  Geo- 

..  and  the  offices  that  are  now  occupied 

ml  and  myself  might  with  great  ad  vantage  be 

omp  ition   of  the   museum   that  would 

: 'Million   of  rock    specimens.     The 

which   i-   now  u-e,|   for  the   exhibition   of  rock 

n   utiei-lv  crammed  that 

more.      The    office    room-  are 

:uato.      There     are     three    rooms 

Mr.     Hunt     and     myself    and     our 

: .is     is     Mr.    Hum's    pri- 

I   tl tli  room.     A 

llii-m.   which  would  not    be  nearly 
I   yet    his  men  and 

•  lowded    into  it  together.      All   sorts  of 
.  and  other.--,  are  calling  daily  for  information 
on   t:  (-..niiected  with   in 

"logical  Survey,  that  requires 

•  and    exhibiting  '•!'    maps,  and   a 

lion,  which  imped.  ia  the 


work  in  such  a  serious  way  that  in  many  C:i 
may  say  that  hall'  of  a  whole  day  is  wasted  by  the 
verv  bad  economy  of  space  lliat  lias  been  practised 
towards  u>.  l!v  \vork  ol'  llie  office  1  mean  the  pre- 
paring of  maps  mid  sections  for  publication,  writing 
memoirs,  and  other  matters  connected  with  the  Goo- 
logical  Survey  ;  and,  in  Mr.  Hunt's  department,  with 
which  I  have  nothing  to  do.  drawing  plans,  and  soon. 
If  all  the  three  rooms  were  thrown  into  one,  and  given 
to  the  Geological  Survey,  it  would  then  lie  not,  half  big 
enough  for  us.  The  Geological  Survey  in  Ireland  is 
about  one  third  of  the  size,  as  regards  men,  of  the 
Geological  Survey  of  England  and  Wales,  and  yet.  they 
have  three  or  four  limes  as  much  room  as  I  have?  in 
London.  The  Geological  Survey  in  Scotland  is  scarcely 
one  quarter  the  size,  and  the  Government  has  given 
them  fully  three  times  as  much  room  as  Mr.  Hunt's 
place  and  mine  put  together,  and  it  is  not  too  much  for 
them.  1  ha\e  struggled  under  this  inconvenience  for 
a  number  of  years,  and  done  my  best,  and  represented 
it  to  my  superior  officer,  Sir  Roderick  Murchison, 
and,  before  his  time,  to  Sir  Henry  De  la  Beche,  and 
it  has  been  represented  nt  South  Kensington,  but 
up  to  this  date,  without  any  effect.  They  are  ex- 
ceedingly good-humoured  about  it,  and  it  ends  with 
good  humour. 

675.  Are   there  not  several  other  rooms    in    that 
building  which  are  now  used  for  the  purposes  of  the 
School  of  Mines  ?  —  There  are  several  rooms  used  for 
the  purposes  of  the  School  of  Mines  ;  for  example, 
there  is  the  large  lecture  hall  down-stairs,  then  up- 
stairs there  is  the  small  lecture  hall,   and  there  is  a 
small  laboratory  besides  adjoining  it,  occupied  by  Dr. 
Percy,  and  there  are  the  cellars  where  the  metallurgi- 
cal laboratory  is. 

676.  Are  there  not  also  rooms  occupied  by  some  of 
the  other  professors,  the  professors  of  palaeontology, 
and  so  on  ?  —  Yes,  they  are  in  an  adjoining  house,  and 
very  bad  rooms  they  are. 

677.  Supposing  the   School  of  Mines  were  to  bo 
removed  from  Jerruyn  Street,  would  those  rooms,  of 
which  you   have  just    spoken,   be   of  any   material 
service    to  the  Geological  Survey  if  they   could  be 
appropriated  to  that  purpose  ?  —  They   might  be  of 
use  to  the  Geological  Survey  if  you  could  keep  the 
rooms  that  are  now  used  by  the  Geological  Survey  as 
well;   but  then  the  museum   would  suffer,  and   the 
museum  is  suffering  from  plethora  now,  that  is  to  say, 
if  you  were  to  remove  Dr,  Percy  and  the  small  lecture 
hall,  you  might  transfer  the  Geological  Survey  and  Mr. 
Hunt  to  the  other  end  ;  but  then  we  should  be  just  as 
much  cramped  for  room  as  we  are  now. 

678.  {Professor  Huxley.)  It   is  a  matter  of  fact,  is 
it  not,   that  the  rooms  which  the  survey  at  present 
occupies,  insufficient  as  they  are,  arc  really  rooms 
that  ought  to  be  applied  to  the  purposes  of  the  mu- 
seum ?  —  Yes,  they  were  intended  for  it  originally.  The 
part  that  we  are  now  in  has  been  temporarily  employed 
by  the   Geological   Survey,  and    it  was   constructed 
formerly  with   a  view   of  taking   down   the   wooden 
partition  wall,  and  afterwards  throwing   it  into  the 
museum,    and    from    the   beginning    it    was    always 
intended  as  the  place  to  exhibit  the  rock  specimens 
when  the  Government  would  bo  so  kind  as  to  give 
us  sufficient  room   in  an   adjoining   building  for   the 
geological  survey. 

(579.  (Mr.  SantUelson.)  You  consider  that  if  the 
School  of  Mines  were  removed,  even  (hen  there  would 
not  be  sufficient  room  in  Jermyn  Street  for  the  neces- 
sary extension  of  the  museum  and  for  the  purposes  of 
the  survey?  —  Not  unless  they  built. 

680.  But  they  would  have  to  build  less  if  the 
School  of  Minos  were  removed  ?  —  They  would  have  to 
build  less,  but  the  rooms  are  very  ill  adapted  for  the 
purposes  of  the  office  as  they  now  stand. 

(>N1.  Was  any  valuation  made  of  the  land  and 
buildings  which  would  have  to  be  taken  upon 
plan  which  you  have  suggested  ?  —  1  cannot  answer 
that,  I  do  not  know;  I  do  not  think  it  was  ever 
fairly  proposed.  I  believe  flic  person  that  it  belongs 
!"•  at  least  it  is  said  that  he  would  ask  so  much  for 
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the  good-will  of  the  business,  and  all  that  kind  of 
thiug,  that  il .helped  io  impede  anything  that  might 
be  done  in  that  way  ;  so  I  am  told,  lint  I  know 
nothing  of  it  specially. 

682.  Do  you  consider  that  it  would  be  a  gn-ai  ad\an- 

tago  to  teachers  in  geology  as  leacheiv,  ii'  lliey  Were 
acquainted  wiih  tlie  general  range  of  e\iieriiiiental 
science  ? — Certainly  it  would  be  a  great  advantage  Io 
geologists  to  have  a  very  high  knowledge  of  nil 
sciences,  but  I  have  never  known  a  geologist  who 
possessed  it.  Geology  embraces  so  many  considera- 
tions that  are  connected  with  every  other  science  that 
the  more  a  man  knows  the  better  ;  but  yon  never  find 
a  geologist  who  is  a  perfect  chemist,  u  perfect  botanist, 
a  perfect  astronomer,  and  so  on  ;  it  is  impossible 
to  find  such  a  man. 

683.  Would  you  consider  it  or  not  to  be  of  value  to 
a  teacher  of  geology  that  he   should   have   received  a 
certain  amount  of  instruction  in  the  other  branches  of 
experimental  science  ? — Certainly. 

684.  Then  yon  would  consider  it  an  advantage  that 
there  should  be  some  establishment  in  which  he  could 
receive  instruction  in  the  range  of  those  sciences? — • 
Yes.  or  establishments. 

685.  You  distinguish  between  an  establishment  and 
establishments  ;    have   you    any  particular   object  in 
making  that  distinction? — Yes  ;  I  think  it  would  be 
a  great   hardship  if  he   was   not  allowed  to  get  his 
information  where  he  could,   at   the  various   univer- 
sities or   anywhere  else,  that  are  scattered  about  the 
country. 

686.  And  do  you  consider  that  there  are  at  this 
moment  scattered    about    the  country    various   insti- 
tutions  where    he   can    receive    that   knowledge?  — 
There   are  scattered  about   the  country  various    in- 
stitutions   where    he    can    receive    that     knowledge. 
I  do  not  say  in  every  branch  perfectly.     We  have 
no  such  institution  that  I  know  of  in  the  world.     For 
example,  in  Scotland  there  is  no  place  that  I  know  of 
at  present  where  I  am   at  all  certain  that  geology  is 
thoroughly   taught.     The  reason  of  that  is,  not  that 
some  of  the  professors   are  not  good  geologists,  but 
that  there  is  no  special  chair  of  Geology  at  any  of  the 
universities  in  Scotland.     There  are  chairs  of  Natural 
History,  and   that  is    supposed  to   embrace    geology, 
mineralogy,  zoology,  palaeontology,  and  I  do  not  know 
what  else  besides.     The  result  of  that  is   that  when 
a    new  professor    is   elected   he   often    chooses   and 
gives  a  preference  to  the  particular  branch  of  natural 
knowledge   with  which  he    is    best  acquainted,    and 
that    is     taught    at    the    expense    of  the  others,    so 
to    speak.      In   my   youth  there   was    a  professor  of 
Natural   History   at    Glasgow,  whose   chief  claim  to 
be  a  naturalist  was   that   he  understood  mineralogy, 
but  so  few  people  attended   him  for   years  before  his 
death  that  he  never  gave  a  lecture   at  all.     Professor 
Jamieson,  who  was   so  distinguished,   -was  also   well 
known   as   a  mineralogist,   and  also,  as  Dr.   Sharpey 
reminded  me,  as  a  meteorologist,  or  at  all  events   he 
treated  of  that  subject  in  his  lectures  ;  his  chief  claim 
to  be  a  geologist  was  that  he   was   a  mineralogist.     1 
am  not  aware  how  far  he  touched  upon  other  subjects, 
but  it  was  quite  well   known   that   be  was  not  com 
peteut  to  teach  all  Natural  History  in  general,  and  as 
for   geology  his  latter  style  of  teaching    was  behind 
the  age.     At   Glasgow   the  chair   ih    also   a   chair   of 
Natural  History.     The  present  professor,  Dr.  Young, 
is  at>-  excellent    geologist,    I   know    that  personally, 
because   lie    wa.-   for   a   long  time   on    ihe  Geological 
Survey  under   me  ;  he    is    competent    to    give    very, 
good  lectures  on    geology,  and  he  is  bound    to  give 
courses    of     various    kinds.       He    teaches    zoology 
and  he  teaches  geology,  and  I  dare  say  some  other 
subjects,  but    it  is  quite   clear  that    it  is   impossible 
for  one  man   to  do  justice  to  the  whole  of  those  sub- 
jects.     As  it   at    present  stands,    I    consider    that    it 
is   very  deplorable   that    in   Scotland    some  of  those 
chairs  arc  not  broken  up  and  two  or  three  professors 
appointed  where  one  is  now.     In  Aberdeen  there  is  a 
chair  of  Natural  History,  and  the  professor  there  is 
Professor  Nicol,  who  is  a  geologist  and  a  mineralogist, 


and  who  also,  I   believe,  leaches  Natural   I  li.-lorv  j'-iic-     A.  C.  Ranisay, 
rally;  but  it  is  quite    understood   in    Kdinhiirgli,  and      &'*'/•>  I-L.D^ 
everywhere  else,  that   il    is    impossible   for  any  nrin  Io 
teach   all   the    brain-he.-,    nl'   science    embraced    under     17  junt.  1970 

Natural   1 1 i. -lory,  and    I  he  general  result  of  it   is,  thai        

One    branch   is   tolerably   fully    taught,  and   the   Otl 
arc  often  either  slightly  touched  on,  or  not  taught  -it 
all. 

687.  That  is  so  far  as  Scotland    is  concerned  ;  can 
you  give  us  any  relation  of  the   state  of  tiling-  at  the 
English  Universities  ? — At  the  English  1'niver 
geology  for  a  great   number  of  years  ut  Oxford  and 
Cambridge   has    been  very  well  taught.      There  were 
Buckland    and    Strickland,  and   now  there   is  Phillips 
at  Oxford.       At  Cambridge  there  has  been  Prof- 
Sedgwiek    before  1  can   remember  anything   on  the 
subject,  and  Professor  Stokes  can  give  you  any  infor- 
mation about  him,  I  have  no  doubt.     He  was  a  great 
teacher.      In   Durham    I   know  nothing  about    it.     I 
do  not  think  that  there  is  a  professor  of  geology  at 
Durham.     At  University  College   geology  has  been 
taught  well,  as   far  as  1   remember.     My  prod ec,- 
was  Mr.  Webster.     Then   I  taught   it  myself,  :m<l  1 
was  succeeded  by  Mr.  Chapman,  and  now  there  is  Pro- 
fessor Morris,  who  everybody  knows  is  a  distinguished 
geologist.     The  defect  of  that  chair  is  that  no  prolit 
accrues  from  it.     When  I  was  there  for  four  or  five 
\  (  ars  I  forget  what  the  amount  of  money  that  I  made 
from  it  was,  but  I  think  it  was  never  more  than  from 
251.  to  SOI.  a  year;  nevertheless  I  taught  it  with  as 
much  zeal  as  if  it  had  been  a  great,  deal  more,  but 
I  never  intended  to  do    so  all  my  life.     At   King's 
College    there    Lave    been    excellent    professors   of 
geology.       Sir   Charles   Lyell  was    there,   Profe 
Phillips  was   once  there,  and  Professor  Ansted  was 
once  there.      I    believe    that    it  is   compulsory   on 
students  of  engineering  to  attend  a  course  of  geo- 
logy there,  and  therefore  the  remuneration  from  that 
source    necessarily    makes    it    of    considerably    more. 
value  (not   that  it  is  very  high)  than  the  professor- 
ship at  University   College.      In   general    I   have  no 
hesitation  in  saying  that   such  branches  of  science  as 
taught   at  universities,  will  never  give   an  adequate 
amount  of  remuneration  to  the   professors  from 
only.    There  is  not  a  sufficient  demand  for  the  special 
kind  of  knowledge.     It  only  indirectly,  as  a  general 
rule,  leads  to  professional  employment,  or  assists  people 
much  in  professional  employment,  and  if  it  is  worth 
teaching  at  all,  it   is  worth  while  to  have  it  taught 
in  the  best  manner;  and  to  have  it  taught  in  the  best 
manner,  the  men  must  be  paid  beyond  what  they  can 
get  from  the  fees  of  pupils. 

688.  Then    in    some    way    or   other    it    would    bo 
necessary   that    an    endowment    of    chairs    in     those 
special  subjects    should   be    provided  ? — It  would  be 
necessary  in  order  to  get  good  men  as  a  rule. 

689.  And  if  that  endowment  were  provided  by  the 
Government,    the    question    would    arise    whether    it 
would  be  better  that  it  should  be  given  to  existing 
institutions  of  an  independent  character,  or  to  create 
or  maintain  Government   schools? — I  thiuk    it  would 
be  in  the  first  instance  exceedingly  desirable  to  pro- 
vide,   it    at   what   you    call    independent    institutions. 
Some  of  them  are  old  seats   of  learning,  and  others, 
although   new,  are  well  worthy  to  take  their   places 
along  with  those  older  seats  of  learning,  and  there  are 
provided  for  already  in  some  of  those  colleges  a  num- 
ber of  chairs  that  have  been  constantly  filled  by  men 
of  the  highest  eminence,  where  persons  are  in  the  habit 
of  going  to   receive   education,   and  where    they  do 
receive  a  first-rate  education,  and  it  would  be  a  great 
advantage  to  have  those  additional  branches,  if  they 
are  to  be  taught,  placed  alongside  of  those  that  already 
exist  where  there  is  a  most  efficient  staff  of  professors. 
It  would  depend  upon  whether   or  not  those  existing 
institutions   might  be  found  sufficient,  and  if  not  it 
might  be  worth  the  while  of  the  Government  to  estab- 
lish several  new  ones. 

690.  Upon  what   principle  would  yon  defend   flic 
existence  of  the  present  School  of  Mines,  which  I 
suppose  we  may  regard  as  something  beyond  a  school 
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of  ininc*.  and  ralhor  ns   nn    institution    for  teaching 

?__]  ,|,.  i...;    ROC  v.liv   vi-   shoul.1 

.,,,1    ,,!'    Min   B.        H     \v:is 

the  title  of 

.1-  unfortunately  changed,  ex- 

ce    «h..wrd   thai    il    was   expedient    :»   rctn 

^i-luMil  !•)'  Mines,  and   (he  subjects 
n  taught  there  h:t\e  always  had  special 
.  mining,    and  other    practical    brand;. 

.•n:itc  nature. 

.    \Vill    x  \ Min| ili-    what    Profo 

Huxley's    rhn'i.  Huxley's     chair     is 

Nat,  i   Paleontology,  and    I'ahcontology 

i«  unite  an  essential  subject  in  a  School  of  Mines. 

'.   Then  in  point  of  tact  yon Jook  upon  that  school 
iiool  of  Mines  V— As  chictly  a  School  of 
Min,-    in    the   sense   that    the  continental  Schools  of 
Mint",  are  Schools  of  Mines.      Many  persons  go  to  the 
:untal   schools  of  mines  who  h;i\e  not  necessarily 
-,ing    Li   do  with  mining   afterwards,  but  who  go 
there  for  the  kind  of  knowledge  that  is  taught  in  them. 
•  us  who  wish  to  have  to  do  with  mines, engineer- 
ing, and  such  subjects,  will  get  a  quantity  of  knowledge 
that  afterwards,  may  be  turned  to  valuable  account  in 
their  profession. 

.!.  Hut  so  far  as  it  is  not  solely  a  School  of  Mines 
it  ranks  simply  with  other  independent  institutions 
piir.-uing  similar  objects? — I  cannot  recognise  it  as 
not  a  School  of  Mines,  for  it  is  a  School  of  Mines,  and 
it  was  founded  as  such.  The  professorships  now 
are  tin'  professorships  that,  were  established  when  it 
was  founded  with  the  view  of  being  a  School  of 
Mines,  and  they  have  continued  the  same  from  that 
day  to  this. 

694.  Ami  in  practice  (he  pupils  arc  in  the  main 
•  us  who  intend  to  devote  themselves  to  mining 
pursuits  ? — Not  necessarily.  Some  of  them  are,  and 
some  of  them  are  not — as  it  is  in  other  schools  on  the 
continent,  they  do  not  all  go  to  learn  mining,  but 
they  go,  many  of  them,  to  attend  the  lectures  of  cele- 
brated professors.  Many  persons  who  attended  the 
leci mesa  year  or  two  ago  Lad  no  intention  of  ever 
being  miners. 

tiit').  (  /'rofcxsur  JI'.'.rIcy.)  I  gathered  from  what 
you  said  that  in  your  judgment  the  want  of  accommo- 
dation for  the  survey  very  seriously  impedes  the 
operations  of  the  survey  ? — Tes,  it  is  excessively  in- 

••uient,  and  it  does  impede  them. 
(i(M.   At  the  same  time  it  is  the  fact,  is  it   not,  that 
the   amhorities  have   recently  pressed   upon  you,  and 
upon  Sir  IJoderick  Murchisou  the   necessity  of  going 
on   more   quickly  with  the   survey  ? — They  have   in- 
creased the  number  of  surveyors  very  much,  and  in- 
d  them  so  rapidly  that  their  method  of  doing  it 
ha-  been  somewhat  inconvenient. 

.   YS  hai.    was    the    purpose    of    increasing    the 
number  ? — To  hasten  the  survey. 

698.  I  gather  from  your  observation  that  those  gen- 
tlemen !iri.  rather  tumbling  over  one  another  for  want 
-The  want  of  room  i-   so  jrn.at.  il,at  in   the 
.,   wln-n  1  call    up  a   number  of   men    from   the 
(•..iintry,  I  am  obliged  to  set  some  of  them  to  their  work 
in  their  own  private  lodgings  ;  they  are  nnder  DO  super- 
intendence at  all,  but  they  come  to  me  at  intervals  to 
show  me  what  they  are  doing. 

./.  '  A'-/y  -  Slinllh'icorlh.')    Could     you 
furnish    us   with   the   date   at    which   the    .Mu-eum  of 

•logy    was     originally     founded? The 

have    I,,.,.,,  founded    ill     1SIIS.      It  was 
before  I  joined  th.^survey,  which  was  in   1H41. 

7(Hi.  Could  yon  Worm  us  at  what  period  the  Geo- 
•icat   Hritain  was   commenced  ?— I 
believe  in   IS.",  I. 
701.  At    what    time    was    the    School    of    Mines 

founded  ?—  Ill    ] 

Looking   to   th..  live    periods    and   to 

Lave   already  said  concerning  the  con-titu- 

••id  intention  of   the   School    of    Mines  has    that, 

'"viouHlyhada  relation  to  the  interests  of  mining 

throughout  the  country  ?_It  has  had   a  relation  to  it. 

The  mining  people  of  Cornwall  and  Devon  and  other 


parts  of  England  prepared  a  memorial  and  sent  it  to 
the  ( lovcriiment  praying  for  the  establishment  of  such 
an  institution,  and  among  these  gentlemen  the  late  Sir 
Ch-irlcs  Lemon  and  Mr.  .lohn  Taylor  were  prominent. 

703.  Could  you  furnish  to  the  Commission  a  few  of 
the  more   prominent   facts  illustiating   the   advantages 
which   have   been   derived    from    the   Survey   nntl    the 
School  of  Mines  upon  the  progress  of  mining  industry 
in  England? — The  most   prominent   is  the  publication 
of  the   maps    of  the    Geological    Survey,    which    have 
been,  as  miners  acknowledge1,  of  very  great  service    to 
them,  especially  with   regard  to  coal  mining;   for  as 
most   person.--,  know,  who  know  much  about  mining, 
nil    other    kinds   of    mining,    such   as    Lode    mining, 
are   founded   on    more    uncertain    data  ;    but    in   the 
matter  of  coal   mining   and   iron   mining   of  a  certain 
kind    the  tiata  are  much  more  certain  ;   and   the  pub- 
lication of  maiis  of  the   coal  fields,  and  of  particular 
beds    of    coal,    has    been    of   very    great    service    to 
miners.     It  has    also   shown    the    existence  of    coal 
fields   underneath  the    Permian  and  Secondary  strata 
in   a   way   that    was,     only    half  suspected    before    in 
a  great  number  of  cases.      Since  the  establishment  of 
the  coal  commission,  the  work  done  by  the  Geological 
Survey  that  will  bear  on  the  future  mining  prospects 
of  the  country  will,  in  my  opinion,  be  very  prominently 
brought    out.     In    the    year    184o    I    was     appointed 
director  of  the  Geological  Survey  of  Great  Britain,  and 
by  far  the  largest  proportion  of  the  survey  of  England 
and    a   considerable    part    of    Scotland   was   entirely 
executed  under  my  eye   and  direction.     I   held    this 
subject  that  the  coal  Commission  has  now  in  view  all  the 
time  steadily  in  my  mind,  and  a  great  proportion  of  the 
sections  of  the  survey  were  planned  with   that   view 
long  before  the  coal  commission  was  thought  of.     They 
have  now  become  therefore  of  the  greatest  use,  as  the 
country  I  hope  will  see,  when  the  reports  of  the  coal 
commission  are  published,  and  that  they  will   have  a 
most  important  bearing  upon  the  mining  industry   of 
the  country. 

704.  So  that  in  fact,  the  estimate  of  the  probable 
duration  of  the  supply  of  coal  in  this  country  will  be 
very  remarkably  affected  by  the  calculations  arising 
out  of  the  extension  of  the  Geological  Survey  ? — It 
will  be   very  remarkably  affected,  and    in  other  ways 
people  will  find  out,  that  even  in  the  now  existing  coal 
iields  there  is  far  more  coal  than  is  generally  supposed. 

705.  Might  I  not  also  ask  whether  a  very  consider- 
able portion  of  the  work  in  the  coal  commission  has 
not  been  effected  by  the  skilled  officers  of  the  Geological 
Survey  ? — The  gentlemen  employed  to  investigate  the 
quantity  of  coal  that  has  already  been  mined   out  of 
the  various  coal  fields,  and   therefore  the  quantity  of 
coal  remaining  unworked  in  thccoal  fields,  have  been  im- 
mensely assisted  by  the  maps  and  by  some  of  the  officers 
of  the  Geological  Survey.     I  mean  by  those  gentlemen 
who  arc  engaged  under  me  in  the  practical  surveying 
of  the   coal  fields.     Some  of  the  Commissioners  have 
declared  that  they  do  not  know  what  they  would  have 
done    without  our    maps,  which  form  a   groundwork 
for  them  to  go  upon. 

706.  So  that  I  understand  you  to  sny,  that  in  the 
first   place,  a  scientific  knowledge  of  the    geological 
extent  of  the  seams  of  coal  underlying   the  Permian 
and  Secondary  strata,  has  been  greatly  developed   by 
the  Geological  Survey,  and  that   an  economy  in  the 
exploration   and  working  of  the  known    coal  fields 
has  likewise  resulted  from  that  inquiry  ? — In  several 
cases  pils  have  been  sunk  through  the  Permian  or  in 
tli>'   New   Red  strata  in   consequence  of  information 
furnished  by  the  maps  and  sections  of  the  Geological 
Survey,  and  on   the   recommendations  of  the  officers 
of  the  Geological  Survey,  and  coal  mines  are  now  in 
operation  and  very  profitably  so,  where  those  operations 
have   taken  place.     The  same  kind  of  advice  lias  been 
given  in  a  great  number  of  cases  with  regard  to  water 
supplies  for  towns,  always  given  gratis  to  anyone  that 
likes   to  come    for    information    or    advice,    and  with 
very  good  effect.     In  most  cases  the  water  has  been 
found.     In  one  case  it  happened  to  be  salt,  an.l  there- 
fore was  of  no  use,  but   that   was    not   the  fault   of 
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the  man  who  predicted  that  they  would  get  water  at 
such  :md  such  :i  level.  As  to  the  economy,  I  um  not 
in  a  position  to  :ms\\vr  I  he  question  ;  you  must  apply 
to  the  coal  miners  themselves. 

707.  A  question  was  put  to  you,  whether  branches 
of  theoretic  science  are  not  taught  in  what  is  properly 
<lrni>miii:iled  the  School  of  Mines.     Is  it  not  clear  lliat 
il'  yon   have  to  sink  pits  to  the  extraordinary  depths 
•which   :ire  now  contemplated  and  to  win  coal  under 
the  Permian,  you  will  probably  need  other  means  of 
ventilation,  and  means  of  reducing  the  temperature, 
which  may  require  the  application  of  high  science  ? — 
I  believe  so. 

708.  And  without  which  there  would  be  an  extra- 
ordinary waste  of  the  abundant  resources  which  would 
otherwise   be   attainable    by    the  application    of  the 
highest   theoretic   science?  —  Yes,   unless  means  of 
ventilation  can  be  applied  in  that  way  by  the  appli- 
cation of  theoretic  science,  a  great  quantity  will  never 
be  won  at  all. 

709.  So  that  the  operations  of  the  School  of  Mines 
cannot  be  regarded  as  in  any  respect  independent  of 
the   aid    which    can   be    derived    from    the    highest 
resources  of  experimental  science  ? — Certainly  not,  I 
consider  that  there  is  no  good  practical  teaching  which 
does  not  involve  high  theoretical  teaching.    In  my  own 
particular  branch  the  best  practical  teaching  in  geology 
is  the  highest  theoretical  teaching. 

710.  You  have   described  to  the  Commission  the 
extraordinary  defect  in  the  means  of  teaching  even 
theoretical  geology  in    Scotland,  and  what  admirable 
teachers  of  geology  existed   in   the   Universities   of 
Oxford  and  Cambridge  and  in  University  College  and 
King's  College  as  the  sources  of  information  on  theo- 
retic geology  in  England  ;  might  I  inquire  whether 
abundant  as  those  several  resources  in  England  have 
been  for  instruction  in  theoretic  geology,  you  consider 
that  that  would  render   the  existence  of  a  separate 
school  of  mines  unnecessary  ? — I  do  not  think  there 
is  any  other  establishment  where  there  is  the  same 
combination. 

711.  If  you  take  the  admirable  teaching  of  Professor 
Sedgwick  at  Cambridge,  or  Professor  Buckland  and 
Professor  Phillips  at  Oxford,  would  that  instruction 
given  in  combination  with  other  subjects  to  a  student 
on  scientific  mining  be  likely  to  lead  to  such  immediate 
practical  results  as  in  the  combinations  which  occur 
in  the  .School  of  Mines  ? — I  think  not. 

712.  To  take,  for  example,  the  illustration  which  1 
have  previously  resorted  to,  of  the  winning  of  deep 
mines   requiring   the   highest    knowledge    in    other 
theoretic  branches  of  science,  do  you  think  that  if  a 
practical  student  in  mining  had  sought  that  geological 
instruction  at  Cambridge,  he  could  have  acquired  at 
Cambridge  under  any  circumstances  all  those  other 
branches  of  knowledge  which  are  necessary  for  the 
highest  applications  of  theoretic  science  to  mining  ? — 
I  think  very  likely  he  might  at  Cambridge,  because  he 
would  have  the  advantage  of  Professor  Sedgwick's 
teaching  in  geology  and  Professor  Stokes'  teaching  in 
physics. 

713.  But  there  is  no  professor  of  mining  there? — 
No,  that  would  bo  the  one  thing  absent  from  it. 

714.  Nor  generally  in  Cambridge  is  instruction  in 
science  taught  experimentally  ? — I  am  not  acquainted 
sufficiently  with  the   curriculum   of    Cambridge   to 
answer  the  question. 

715.  Some  questions  were  put  to  you  with  refer- 
ence to  the  degree  in  which  the  classes  at  the  School 
of  Mines   are  open   to  the   public,    and   you  advise 
that  they  should  remain  open  to  the  public,  but  if  it 
were  regarded  as  important  that  some  kind  of  gua- 
rantee  should    be    obtained   for   a   special  class  of 
students  as>,  for  example,  for  mining  students,  would 
you  or  would  you  not   think  it  important  that  there 
should  be  a  matriculation  examination,  and  also  other 
Buccessive  examinations  leading  up  to  the  iinal  result 
in   the  School  of  Mines  ? — I  can  only  speak  for  my 
own  subject.     I  have  very  rarely  found  anyone  come 
forward  who  had  not  a  sufficient  amount  of  prelimi- 
nary education  to  appreciate  what  I  told  him. 
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716.  What  have  been  the  successive  examinations  A. 
in  your  own  department  of  theoretical  instruction  for    -E 
the  Associateship  ? — I  cannot  answer  that  question. 

I  know  that  they  have  to  pass,  but  I  do  not  know     J7  junc  j870 
what    number    of  examinations    they    have    to    pass 
for   it  besides  geology ;  they  have   to   pass  geology, 
mining,  natural  history,  and  so  on,  but  it  is  all  pub- 
lished. 

717.  Generally  you  would  subject  a  man  to  special 
examinations  who  had  to  obtain  a  degree  or  some  form 
of  degree  ? — A  few  do  go  through  those  examinations 
now,  and  very  severe  they  are. 

718.  (Dr.  Miller.)  You  were  at  onetime  Professor 
of  Geology  in  University  College,  what  number  of 
lectures   were   you  in  the  habit  of  giving  then   as 
compared  with  the  course  which  you  now  give? — I 
think  I  gave  about  25. 

719.  And  about  how  many  do  you  give  now  ? — I 
give  36  or  38. 

720.  Supposing  an  endowment  had  been  made  to 
University  College  for  the  purpose  of  enabling  lec- 
tures on  geology  to  be  given,  is  there  anything  which 
would  have  prevented  you  from  giving  the  same  kind 
of  course  at  University  College  which  you  now  give 
at  the  School  of  Mines  ? — At  that  time  I  think  that  I 
could  not  have  done  it.     1  could  not  have  given  the 
time  at  University  College ;  the  day  was  otherwise 
occupied. 

721.  I  am  speaking  now  as  to  the  quality  of  the 
information  ? — There  is  no  reason  why,  if  a  sufficient 
endowment  were  given,  a  gentleman  might  not  give 
say  the  major  part  of  his  time  to  his  chair  in  the  way 
that  other  professors  do. 

722.  Is  it  your  practice  at  the  present  time  to  teach 
in  the  field  ?— No. 

723.  Your  lectures  are  theoretical   lectures   upon 
geology  now  ? — Yes.     I  sometimes  take  them  out  and 
give  them  an  excursion  or  two. 

724.  Still  after  all  it  is  in  a  great  measure  what 
must  be  called  theoretical  geology  ? — Yes. 

725.  What   may  have  been   the   general   average 
number  of  those  who  avail  themselves  of  your  lectures  ? 
— They   have   varied   very   considerably  ;   I  do  not 
know  how  many.     The  largest  number  perhaps  at 
the    outside   would   be   40  or   45,   and   they  would 
gradually  diminish  down  to  25  or  30,  or  thereabouts, 
and  so  oii.     In  the  evening  there  are  other  lectures  ; 
there  are  two  courses,  one  of  which  we  are  obliged  to 
give  to  the  working  men  every  alternate  year,  and 
the  other  of  which  we  are  not  obliged  to  give  to 
people  that  pay  ;  the  working  men  pay  6d.  for  six 
lectures. 

726.  1   am  not  speaking  of  those  popular  lectures, 
but  the  thoroughly  scientific  of  course  which  you   aa 
the  professor  of  geology  have  given  there — that  is  40, 
I  think  you  say  40  ? — There  have  been  as   many  as 
50  ;  but  I  think  that  must  be  the  outside. 

727.  Uo  you  see  anything  to  prevent  the  establish- 
ment of  a  professorship  of  mining  in  connexion  with 
such  a  place  of  instruction,  say  as  University  College 
or  King's  College  ? — I  see  nothing  to  prevent  it  if 
they  can  get  the  man  and  the  money. 

728.  In  fact  if  the  Government  had  chosen  to  endow 
professorships   in   either  these  or  any  other  similar 
institutions,  you  do  not  see   anything  against  it  ?— 
Excepting  the  want  of  specimens. 

729.  And  I  suppose  the  Government,  if  it  chose, 
might   give  the  means  for  procuring  them  ? — They 
might,  but  it  would  take  them  a  very  long  time  to  find 
them  ;  it  would  be  a  very  difficult  thing  anywhere  to 
establish  a  mining  school  with  all  the  means  and  appli- 
ances that  there  are  in  Jermyn  Street. 

730.  Truly,  because  there  you  have  the  national 
purse  to  go  upon  ? — We  have  the  national  purse,  and 
the  best  collections  were  made  by  the  officers  of  the 
Geological   Survey  which  they  had  an  opportunity  of 
making  in   a  way  that   no  other  establishment  could 
have,  partly  because  of  the   number   of  men  with  a 
special  knowledge  to  know  what  to  select,  and  partly 
because  it  is  their  duty  to  do  it,  and  they  go  all  over 
the  country  to  get  them. 
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i.  I  understand  that  tho  survey  was  originally 

quite  independently  established,  and  that  this  Sri 1 

of  |,i.  .11  and  been  tacked  on   to  it  so  to 

appal,  ,  museum  was  the  liit-t  otl'shoot  of  the 
mrvey.  1'  *'»<"»  P'1)  t'lal  ''"'  opportunity  should  bo 
lort  of  collecting  all  the  economic  materials  produced 
by  the  country  when  the  survey  was  going  on,  and 

1,  and  at  first  placed  in  a 

mnmll  place  in*  Craig's  Court,  and  it  developed  until  at 
length  a  larger  museum  was  built,  and  it  was  considered 
at  the  -nine  time,  advisable  to  establish  a  school  of 
of  mines  in  connexion  with  tho  Museum  of  Practical 

gy,  not  in  connexion  with  the  Geological  Survey, 
but  in'  connexion  with  the  Museum  of  Practical 

_'y.  The  Geological  Survey  is  connected  with 
the  museum  in  so  far  as  that  its  offices  are  tin-re,  and 
the  museum  is  tilled  with  specimens  collected  by  tho 
officers  of  the  Geological  Survey,  and  the  selections  are 

dly    intended    to    illustrate    the    geology    and 

gical  Survey  of  Great  Britain  scientifically,  and 
all  economic  matters  connected  with  it.  Advantage 
of  this  happy  state  of  affairs  was  taken  to  institute  a 
School  of  Mines,  having  all  the  advantages  that 
led  from  tho  establishment  of  the  Geological 
Survey,  and  the  Geological  Museum,  and  the  Mining 
collections  in  connexion  with  it. 

732.  As  1   understand  you  the  difficulties  of  the 
survey  would  be  relieved  if  the  School  of  Mines  did 
not  live  in  the  same  building  ? — The  difficulties  of  the 
survey  would  be  much  more  satisfactorily  relieved  if 
they  would  add  to  the  space,  and  not  separate  the 
esial.lishments. 

733.  (Chairman.)    Would  your  lectures    as   pro- 
fessor in  the  School  of  Mines  differ  in  any  important 
respect  from  the  lectures  which  you  would  deliver  as 
a  professor  in  a  university  or  in  a  college  ? — No. 

734.  An  ultimate  reference  to  practical  chemistry 
would   not  materially  affect  the    character    of    the 
school? — It  would  not. 

7.'!").  Arc  your  examinations  vivd  voce,  or  on  paper  ? 
— They  are  written  entirely,  but  after  every  lecture  I 
stay  as  long  as  anyone  chooses  to  come  and  ask  me 
questions,  and  that  is  better  than  any  ordinary 
examination. 

736.  (Professor  Huxley.)  You  were  an  officer  of 
the  survey  at  the  time  that  the  School  of  Mines  waa 
established,  were  you  not? — Yes. 

737.  You  will  be  able  to  state  to  the  Commission 
whether  what  is  here  inserted  in  the  introduction  to 
the   syllabus   or  prospectus    of  the    Royal  School  of 
Mines  is  correct  or  not.    "  In  the  year  1851  numerous 
"  memorials  praying  for  the  establishment  of  a  mining 

iool  were  addressed  to  the  Government  by  the 

ling  representatives  of  the  mining   interest  of 

"  Great     liriiain.      The    memorialists     urged    that 

"  though  the  value  of  the  annual  mineral  produce  of 

this   country  amounted  to  28,000,000/.,  equalling 

'  tour-ninths  of  the  total  amount   produced  by  the 

'  whole  of  Europe,  and  far  exceeding  that  yielded 

'  by  any  other  state,  the  miners  and  metallurgists  of 

nited  Kingdom  were  unable  to  obtain  that 

i  ruction  in  the  theory  and  the  practice  of  their 

"  calling  which  had  long  been  carefully  provided  for 

:•  .reign  competitors  in  the  mining  colleges  of 

Belgium,  Prussia,  Saxony,  Austria,   Spain, 

i   Sweden,  and  the  effect  of  which  in  all  cases 

a    marked    increase    in   the   economy, 

"   eilieirnry.  and  safely  of  mining  operations."      Is  it 

within  your  knowledge  that  such  was  the  origin  of 

the  School  of  Mines?— I  perfectly  recollect  tho  cir- 

CUl; 

<  en  it  would  appear  to  be  proper  to  conclude 

that    people   very    much    interested    in    the    minin°- 

-    ol   Great    I'.ritain    having  before    them  the 

nd  having  before   them  various  private 

.-1  have  deliberately  thought  that  it  was  very 

"•h  better  I-  go  to  the  <  ,,,v  eminent  and  ask  them  to 

stul.1,-1,    this    school  'I— Certainly.  beOtOSe    there    was 

nation  of  lectures  in  any  way  existing 

739.  And  I  thiuk  this  statement  further  shows  that 


the  establishment  \vas  not  set  up  upon  the  motion  of 
the  Government  out  of  any  desire  to  interfere,  with 
existing  bodies,  but  that  it  arose  out  of  the  representa- 
tions of  a  very  important  and  powerful  commercial 
interest  r — Certainly  it  did. 

740.  (Cluiiriiiun.)  Can   you  say  whether  there  is 
any  professor  of  mining   in  any  institution  in  Great 
Britain  ? — I  do  not  think  there  is,  excepting  in  the 
School  of  Mines  ;  certainly  none  in  any  of  the  uni- 
versities that  I  know  of. 

741.  Have  you  any  means  of  knowing  how  many 
persons  trained  in  the  school  of  mines,  are  now  em- 
ployed in  the  mining  industry  of  the  country? — I 
have  no  means  of  knowing   how  many ;  there   are  a 
good  number,    that   I   know  ;    a   very    considerable 
number  have  been  employed  in  one  way  or  another, 
and  a  number  of  them  have  been  drafted  off  to  the 
geological  surveys  of  India  and  the  Colonies.     Many 
have  risen  to  high  distinction  in  their  profession  in 
that  way.     Others  have   been   and   are   engaged  in 
mining  matters.      Some  of  them   have  grown   rich 
in  consequence  of  the  beginning  of  their  knowledge 
being  in  Jermyn  Street,  and  in  one  way  or  another 
some  are    occupied   in   connection   with   mines   and 
great  quarries  and  matters  of  that  kind. 

742.  Have   you   often   applications  to  recommend 
persons  qualified  to  undertake  the  superintendence  of 
any  considerable  mining   industries  ?  —  I  do  not  re- 
member anyone  applying   for  a  person  to  take  the 
charge  of  mines,  although  they  have  had  the  charge  of 
mines  having  shown  themselves  capable  some  how  or 
other  of  their    own   accord.      There   have   been   a 
number  of  cases  in  which  persons  have  been  applied 
for  in  connexion  with  works  engaged  in  metals  and 
that  kind  of  thing  in  Sheffield  and  elsewhere  and 
copperworks  and  ironworks,   and   so   on.      Many  of 
the  pupils  of  the  School  of  Mines  have  gone  directly 
from  the  School  of  Mines  to  fill  appointments  with 
very  good  salaries  in  such  establishments,  and  they 
have  done  their  duties  well. 

743.  (Mr.  Samuelson.)  Have  there  been  instances 
in  which  the  pupils  of  the  School  of  Mines  have  been 
profitably  employed  in  industrial  pursuits  subsidiary 
to  mining  rather  than  in  mining  itself? — I  am  not 
prepared  to  say  so.     I  have  said  that  my  knowledge 
did  not  enable  me  to  answer  the  question  precisely. 

744.  Did  I  understand  you  to  say  that  you  consider 
that  the  establishment  of  the  School  of  Mines  was 
fully  justified  by  the  representations  of  the  persons 
engaged  in  mining  industry  at  the  time  ? — The  Go- 
vernment considered  it  so. 

745.  But  what  is  your  opinion  ? — I  did  not  take 
the  trouble  to  consider  the  question.     I  considered 
that  it  was  a  very  useful  thing,  but  being  a  Govern- 
ment officer  I  did  not  choose  to  volunteer  an  opinion 
upon  the  doings  of  the  Government  in  the  matter. 

746.  If   similar  representations  were  made,  or  if 
similar     considerations    presented    themselves    with 
reference   to   the  general  industries  of  the  country, 
would  you  consider  that  the  Government  were  justi- 
fied now  in  extending  similar  advantages  to    other 
branches  of  industry  ? — I  should  like  to  know  what 
kind  of  teaching  would  be  implied  by  that  before  I 
could  answer  the  question. 

747.  A  theoretical  teaching  having  a  bearing  upon 
manufactures  and  civil  engineering  ? — The  civil  engi- 
neers get  it  now,  I  believe.     As  for  manufacturing 
industry  of  the  common  kinds,    such  as  the   hands 
engaged  on  common  cotton  manufacture,  and  weaving 
and  so  on,  I  do  not  see  how  scientific  education  could 
apply  to  such  a  subject,  excepting  that  all  education 
tends  to  develop  intelligence. 

748.  What   would    you   say   ab6ut   chemistry    as 
applied   to  the  industrial  arts  ? — That   is   taught    in 
every  laboratory  in  the  country  now  where  there  is  a 
competent  teacher,  and  competent  teachers  are  very 
plentiful,  much  more  so  than  there  are  in  many  other 
sciences.     A  great  number  of  men  go  in  for  chemical 
education,  and  the  present  teachers  all  over  the  country 
turn  out  an  amazing  number  of  able  young  men. 

749.  But  I  understood  you  to  say  that  the  combi- 
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nation  of  sciences  which  it  was  desirable  for  persons 
to  possess  in  order  to  follow  industrial  pursuits  with 
the  greatest  advantage,  was  not  found  elsewhere  (him 
in  the  School  of  Mines  ? — I  did  not  use  the  expression 
industrial  pursuits,  I  said  matters  that  were  taught  at 
the  Schools  of  Mines  over  Europe. 

750.  But  is  the  combination  of  studies,   such   as 
would  be  desirable  for  a  person  intending  to  follow 
an  important  manufacture  or  civil  engineering  found 
in  any  other  institutions  ? — Yes,  in  the  case  of  civil 
engineering  I  should  think  to  a  very  great  extent,  but 
as  for  the  kind  of  scientific  education  that  may  be 
required  for  the  majority  of  manufactures,    I  know 
little    about  it,  but   I    should   think   that   a  highly 
scientific  education,  though  an  advantage  to  any  man, 
is   not   by  any  means   essential   to  the   majority  of 
commonplace  manufactures  such  as  making  combs  and 
spinning,  and  anything  of  that  kind,  such  as  is  doue 
in  a  very  large  way  in   some  of  the  towns  iu  the 
north  and  middle  of  England. 

751.  (Chairman.)  Have   you    any  suggestions   to 
make  on  any  points  to  which  none  of  the  Commissioners 
have  directed  your  attention,  and  can  you  furnish  us 
with  information  which  has  not  yet  been  elicited  in 
your  examination  ;  for  instance,  could  the  public  money 
be  better  applied  than  it  is  at  present,  or  so  as  to 
produce  larger  and  more  immediate  results  ? — No,  I 
think  there  is  as  much  money  spent  upon  it  as  is  de- 
sirable, and  as  many  officers  employed  as  is  desirable 
at  present,  excepting  that  we  should  like  exceedingly 
to  have  a  practical  chemist  attached  to  the  Geological 
Survey.     The  professors  of  chemistry  connected  with 
the  School  of  Mines,  that  is  to  say,  metallurgy  and 
chemistry  proper,  are  not  bound  to  do  work  for  the 
Geological   Survey,  and  the  result  is  that   we  have 
never  had  a  chemist  to  do  analyses  for  us. 

752.  (Dr.  Miller.)  But  they  receive  100/.  a  year 
each  for  this  work,  do  tkey  not  ? — Not  that  I  know  of, 
they  are  not  bound  to  do  it  unless  they  are  specially 
directed  by  the  Director  General.     But  the  kind  of 
work    that    is   required    would    be    of    a    constant 
character,  occupying  a  man's  whole  time,  and  what  I 
have  always  wished  was,  that  I  had  a  chemist  attached 
to  the  Geological  Survey,  who  would  take  his  directions 
from  the  director,  and  would  be  bound  to  do  proxi- 
mately   what   he  wished  him  to  do.      The  director 
knows   what   is   required    and    a   systematic   set  of 
inquiries  could  thus  be   gone  into,  with  respect  to 
analyses  of  rocks  and  minerals,  and  such  like.     Tliis 
it  has  been  impossible  to  get,  ever  since  I  have  had 
anything  to  do  with  the  Geological  Survey. 

753.  (Chairman.)  In  that  respect  the  Geological 
Survey  is  not  quite  up  to  the  mark,  which  you  think 
it  might  be  ? — -In  that  respect  it  is  not  up  to  the  mark, 
and   that   has   been    felt    by    every   officer    on    the 
Geological  Survey  ever  since  I  can  remember.     In 
Scotland  and  in  Ireland  we  are  equally  at  a  loss. 

754.  What  progress   has   the    Geological    Survey 
made,  looking  to  the  country  as  a  whole  ? — I  should 
think,  roughly  speaking,  that  England  and  Wales  is 
about  three-fourths  done;    Scotland  is  tolerably  well 
advanced,  but  a  prodigious  amount  remains  to  be  done 
there    yet,   and    the    reason    of  that    is,    that    the 
Ordnance  Survey  is  still  far  behind  in  Scotland.     The 
Ordnance  Survey  of  England  has  only  been  finished 
this  year ;  the   last  sheets  have  been  published  this 
year   of   the   north   of   England,   and    the   English 
branch,  of  which  I  take  charge,  is  now  within  sight 
of  Scotland  ;   we  can  see  the    Scotch  hills,  and  are 
working  towards  them.     A  good  part  of  the  east  of 
England  remains   still   to   be   done,   but   when   we 
have  finally  worked  up  to  the  borders  of  Scotland, 
and  joined  on  with  the  Scotch  maps,  the  Geological 
Survey    of    England    will     not    be    completed,    for 
the  Government  have  determined  to  make  us  go  back 
and  survey  all  the  coal  mining  districts  over  again  on 
the  scale  of  six  inches  to  the  mile.     Lancashire  and 
Yorkshire  and  all  the  country  north  of  that  has  been 
topographically  surveyed  on  a  scale  of  six  inches  to 
the  mile,  and  published.     The  geological  survey  lays 
down  its  lines  on  those  six-inch  maps,  but  south  of 


Lancashire  and  Yorkshire  the  scale  of  the  Ordnance  A.  C. 
maps  is  only  one  inch  to  the  mile,  with  some  minor 
exceptions  for  strategical  purposes.  The  mining  pro- 
prietors of  Flintshire  and  Denbighshire  set  the  ex- 
ample of  praying  for  a  topographical  map  on  a  scale 
of  six  inches  to  the  mile,  the  object  of  that  being  that 
the  geologicalsurvey  might  come  in  after  and  resurvcy 
that  country,  so  as'togive  them  the  ad  vantage  for  their 
mining  work  of  the  maps  prepared  by  the  geological 
survey  on  that  large  scale.  Plain  six  inch  maps  arc 
generally  of  no  use  to  common  mining  men,  for  they 
rarely  know  how  to  use  them  or  to  lay  the  geology  on 
them,  or,  at  all  events,  they  do  not  do  it,  they  require 
the  Geological  Survey  to  come  in  and  map  tin  ir 
country  properly  for  them.  They  represented  to  tlio 
Government,  that  they  had  only  the  old  ooe-inch 
maps  and  that  if  they  had  maps  on  the  six-inch 
scale,  the  Geological  Survey  might  follow,  and  give 
them  the  geology  on  the  scale  of  six  inches  to  the  mile. 
Staffordshire  followed,  and  other  coal  measures  districts 
have  made  the  same  representations.  The  Government 
therefore  has  ordered  that  all  the  areas  containing  coal 
fields,  shall  be  re-surveyed  on  the  six -inch  scale,  so 
that  the  officers  of  the  Geological  Survey  may  come  in 
afterwards,  and  lay  down  the  geology  on  that  scale 
which  shall  be  published  for  the  benefit  of  the  mining 
proprietors,  and  of  the  general  public.  Yesterday  a 
gentleman,  who  is  a  large  proprietor  in  Cornwall, 
spoke  to  me  of  the  propriety  of  having  the  same 
thing  done  for  Devon  and  Cornwall.  He  asked  my 
advice  as  to  the  proper  method  of  procedure,  and  I 
told  him  that  the  proper  method  of  procedure  was  to 
do  as  the  proprietors  of  the  coal  fields  have  done, 
namely,  to  have  the  matter  brought  before  the  atten- 
tion of  the  Government,  through  their  members  of 
Parliament,  as  probably  the  most  effective  way,  and 
also,  if  possible,  he  should  have  a  conversation  with 
Sir  Henry  James,  the  Director  of  the  Ordnance 
Survey  on  the  subject,  and  he  said  he  would.  And 
I  foresee  that  all  the  country  will  be  discontented, 
unless  they  get  the  Geological  Survey  on  the  scale  of 
six  inches  to  the  mile,  whether  it  is  a  mining  area  or 
not,  for  the  farmers  are  becoming  alive  to  the  im- 
portance of  geology  with  regard  to  their  soils, 
especially  now  that  the  Geological  Survey  is  begin- 
ning to  prepare  maps  which  do  not  merely  relate 
to  the  rocky  formations  that  underlie  the  surface 
soil,  but  also  a  set  of  maps  for  separate  publica- 
tion of  all  the  superficial  drifts,  gravels,  clays,  and 
alluvia  that  form  the  actual  soil  of  the  country.  There 
will  therefore  be  when  this  is  done  two  sets  of  maps 
one  showing  the  rocks,  and  one  showing  superficial 
detritus  that  lies  above  the  rocks,  and  only  colouring 
the  rocks  on  those  latter  maps  where  they  actually  rise 
to  the  surface  ;  and  they  will  be  of  value,  the  one  set 
to  the  farmer,  the  landed  proprietor,  the  draining  man, 
and  so  on,  and  the  other  to  all  the  mining  and  quarrying 
interests  of  the  country.  The  Government  hurry  us 
on  by  way  of  finishing  in  our  department ;  but  I  can 
see  very  well  that  I  shall  not  live  to  see  the  end  of 
the  geological  survey  if  the  Government  require  us  to 
re-survey  the  old  ground  on  a  six-inch  scale. 

755.  (Mr.  Samuclson.)  But  you  approve  of  that, 
do  you  not  ? — I  highly  approve  of  it. 

756.  (Chairman.)  Have  any  representations  been 
made  to  you  from  the  owners  in  mining  districts  of 
the  insufficiency  of  the  one-inch  map  for  their  pur- 
poses ? — No  special  representations  have  been  made, 
except  from  the  North  Wales  coalfield.     In  the  coal- 
fields it  will  all  be  remedied  in  the  long  run,  but  when 
fresh  ground  is  opened  by  miners  we  cannot  move 
about  from  one  part  of  the  country  to  another,  wherever 
a  fresh  mine  happens  to  be  opened,  because  it  requires 
a  long  train  of  argument  and  reasoning  to  produce 
good  geological  maps  ;    it  is  not  mere  measuring  and 
exploration,  and  the  better  the  geological  maps  are 
the  more  important  they  are  to  the  mining  men  when 
the  thing  is  really  done.     I  mean  the  more  scientific 
the  geological  maps  are  the  more  useful  they  are. 

757.  Are  there  any  points  in  respect  of  which  you 
would  desire  to  make  additions  to  your  evidence  ?— 
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Tlie  witness  withdrew, 


tiling  occurs  to  me  I  shall  be  happy  to  put  it  down 
for  the  information  of  the  Commission. 


I'h.n., 
FJL8. 


Additional  remarks  by  Professor  Ht/msay.— There 
arc  urn- or  two  points  connect. -.1  with  the  Geological 
,  y  and  tin-  School  of  Mines  which  I  should  like  to 
add  to"  my  exidence  to  show  their  utility.  These  two 
institution-  have  formed  a  school  of  geologists  now 
largely  engaged  in  geological  work  in  distant  countries. 
Sir"  William  Logan,  late  director  of  the  Geological 
Survey  of  Canada,  worked  along  with  the  late  Sir  II. 
1),.  l:i  I'.rrh,-  on  the  Geological  Survey  in  South 
Wales,  and  one  of  his  assistants,  Mr.  Murray,  was  also 
trained  on  the  English  survey.  Sir  William  estab- 
lished the  Geological  Survey  of  Canada  as  nearly  as 
possible  on  the  model  of  that  in  England.  Mr.  Selwyn, 
.  i  :iim-d  on  the  English  survey,  directed  the  colonial 
..ria  on  the.  sumo  principles,  and  several 
of  his  assistants  were  pupils  of  the  School  of  Mines. 
II,-  has  since  then  succeeded  Sir  William  Logan  in 
Canada.  I'l -ofe-sor  Oldham,  Director  of  the  Geological 
Survey  of  India,  was  formerly  Director  of  the  Irish 
branch  of  the  British  survey,  and  many  of  his  nume- 
rous staff  of  assistants  have  either  been  trained  on  the 
British  survey  or  educated  at  the  Royal  School  of 
Mines.  The  Geological  Survey  of  the  Cape  was  con- 
dncted  by  Mr.  Wylie,  who  was  trained  on  the  Irish 
branch  of  the  survey,  and  the  survey  of  Tasmania 
was  directed  by  Mr.  Gould,  one  of  my  assistants  on 
the  English  survey,  and  an  old  pupil  of  the  School  of 
Mines.  Mr.  Wall,  another  old  pupil,  directed  the 
Geological  Surveys  of  Trinidad  and  Jamaica.  The 
Colonial  surveys  and  that  of  India  have  been  under- 
taken at  the  request  of  the  colonies  themselves,  and, 
under  these  circumstances,  I  cannot  but  think  that 
tlu-ir  work  has  been  of  great  value  to  the  British  Em- 
pire. In  confirmation  of  this  statement,  I  translate 
two  passages  which  show  the  estimation  in  which 
the  British  survey  is  held  by  continental  men  of 
science  of  high  repute. 

EDWARD  FEANKLAND,  Esq 

758.  (Chairman.)  I  believe  you  are  at  the  head  of 
the  Royal  College  of  Chemistry  ? — I  am. 

759.  And  you  are  examiner  in  the  Science  and  Art 
Department  of  the  Committee  of  Council  on  Educa- 
tion, are  you  not  ? — I  am. 

760.  Have  you  been  an  examiner  for  some  years  ? 
— For  three  years. 

761.  Do  you  examine  in  any  branches  except  che- 
mistry  ? — Only   in   the  two    branches    of    inorganic 
chemistry  and  organic  chemistry. 

762.  What  is  your  opinion  of  the  value  of  those 
examinations  ? — I  think   that  they  are  taking   great 
hold  upon  the  country  generally  in  the  way  of  promot- 
ing tlu-  primary  teaching  of  experimental  science.     I 
speak   now,   of  course,  only  of  my  own  department, 
with  which  T  am  socially  acquainted. 

7i>:>.   Do  the  papers  that  are  sent  in  to  you  lead  you 
to  the  conclusion  that  a  good  deal  of  valuable  infor- 
mation   i.s  obtained  by  those  who  arc  studying  in   the 
i>  sehrols  of  the  country? — They  do,  and  they 
more  especially  convey  to  me  the  impression  that  the 
quality  nf  tin:  teaching  is  improving  from  year  to  year, 
•n-tance,  in  the  papers  sent  up  this  year  there  is 
n  great  impiovcnient   upon  those  sent  up  in  1869.    It 
that  there  is  much  more  experimental  teach- 
on    now   than   there  was  a  few  years  ago. 
.Many    of  the    teacln-is   arc   beginning    to   fit  up  small 
laboratories,  in  which  they  can  experimentally  instruct 
tln-ir   pupils,  and   this  has  had  a  very    beneficial  effect 
upon   the   quality  of  the   instruction  imparted,  and  it 
also  fiialih--  mi-  to  ndn  tin-  standard  of  the  questions 

deraUy. 

7'il.  I  presume  that  your  Mndi-nts  are   classed  in 
.tin-  way  as    in  other  departments,  an  elementary 
class,  a  more  advanced  class,  and  an  honours  class  ?— 
They 


In  the  year  1860  or  1861,  Signer  Bella,  now 
Minister  of  Finance  in  Italy,  and  a  distinguished 
mineralogist  and  man  of  science,  was  engaged  on  a 
mission  to  investigate  the  manner  of  working  all  the 
State  Geological  Surveys  of  Europe.  In  a  report 
presented  to  Signor  Commendatore  Cordova,  Minister 
of  Agriculture,  Industry,  and  Commerce,  in  1861,  ho 
;ji\ts  in  detail  the  state  of  the  Geological  Surveys  of 
France,  the  British  Isles,  Austria,  Belgium,  Germany, 
Switzerland,  Canada,  and  the  United  States.  The  part 
that  relates  to  Britain  begins  with  the  following  state- 
ment, which  I  translate: — "  England  is  undoubtedly  the 
"  country  where  geological  maps  are  constructed  with 
muchrgreater  accuracy  than  in  any  other.  The  special 
importance  of  its  mining  industry,  the  diffusion  of 
elementary  geological  knowledge,  the  zeal  displayed 
by  the  geologists  in  charge,  and  the  precision  of  their 
work,  has  resulted  in  this,  that  few  undertakings  of 
'  the  Government  have  been  more  beneficial  to  the 
English  public  than  the  construction  of  the  geological 
maps  of  the  survey." 
In  like  manner,  M.  Marcou,  in  a  notice  of  the  geo- 
logical maps  of  Australia  and  Great  Britain  (Bulletin 
de  la  Societe  Geologique  de  France,  1867),  observes 
•  that  this  great  and  magnificent  work,  the  Geological 
'  Survey  of  the  British  Isles,  is  by  far  the  best  of  all 
'  those  executed  up  to  the  present  time  in  any  of  the 
'  countries  of  the  old  and  new  world."  And  again, 
'  the  organisation  of  the  corps  of  geological  engineers 
'  of  Her  Britannic  Majesty  is  as  perfect  as  the  re- 
'  markable  work  which  it  has  given  to  the  scientific 
'  world."  I  call  attention  to  these  facts  that  it  may 
be  better  known  that  in  the  opinion  of  dispassionate 
judges  the  money  expended  on  the  Geological  Survey 
is  bestowed  on  an  object  that  elicits  European  com- 
mendation and  helps  to  contribute  to  the  honour  of 
the  country. 


,,  Ph.D.,  F.R.S.,  examined. 

765.  I  suppose  that  by  far  the  greater  number  pass 
in   the   elementary  class  ? — Yes,  by   far  the  greater 
number. 

766.  Are  there   a  great  number,  however,  in  the 
advanced  class  ? — Yes,   a  considerable  number,  and 
perhaps  it  might  be  well  to  give  the  numbers,  as  I 
have   prepared   a  list  of  them.     In  the  year   1868, 
which  was  the  first  year  in  which  I  held  the  office  of 
examiner,  the  total  number  of  papers  worked  was  904. 
Of  those  in  inorganic  chemistry  there  were  in  the  easy 
series  (for  at  that  time  the  division  was  different  from 
what  it  is  now)  320,  in  the  more  difficult  series  481, 
and  in  organic  chemistry  in  the  easy  series  39,  and 
in  the  more  difficult  series  64.     Perhaps  I  may  be 
allowed  to  read  a  short  extract  from  my  report  :  "  Aa 
"  a   general   rule    the  writing  was  legible,  but  the 
"  spelling  and  grammar  were,  in  not  a  few  cases,  very 
"  bad.     The  answers  to  the  questions  which  involved 
"  some  knowledge  of  analytical  chemistry  showed  that 
"  very  few  of  the  candidates  had  had  the  advantage 
"  of  laboratory  manipulation.     The  subject  of  organic 
"  chemistry  was  obviously   attempted   only   by  the 
"  more  advanced  pupils,  and  consequently  the  answers 
"  to  the  organic  paper  displayed  a  more  uniform  pro- 
"  ficiency  than  those  returned  to  the  inorganic  paper. 
"  Some  of  the  papers  worked   in  organic  chemistry 
"  were  remarkably  good,  and  indicated  a  considerable 
"  amount  of  careful  and  systematic  reading."    In  1869 
the   total  number  of  papers  worked  was  2,386,  viz., 
inorganic  chemistry,  honours  paper,  53  ;  advanced,413; 
elementary,  1,707  ;  making  a  total  in  inorganic  chemis- 
try of  2, 1 73.  Organic  chemistry  always  attracts  a  much 
smaller  number  than  inorganic  or  mineral  chemistry,  so 
that  in  organic  chemistry  we  had  in  honours,  7  ;  ad- 
vanced, 45;  elementary,  162  ;  making  a  total  of  214.  I 
have  no  record  amongst  my  notes  of  the  rank  taken  by 
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the  candidates  in  1868.     I  believe  that  it  was  worked 
out  si!  South   Kensington,  ;md  that  I  did  not  assign  the 
places  of  the  students  in  (lie  ditleren!  cla-res,  hut.  in  I  Mi!) 
tin   ie   candidates  took  rank   us  follows  : — In  inorganic 
chemistry  in   first  class    honours   four  passed,  which 
was  7 '7  per  cent,  of  those   that  competed.     In   the 
second  class  19  passed  or  36-5  percent.,  whilst  29 
failed,  or  55 '8    per  cent.     In   the  first  class  of  the 
advanced  section  73  passed,  being  17 '6  per  cent.    221 
passed  in  the  second  class,  being  53  •  5  per  cent.,  whilst 
1 19  or  28'9  per  cent,  failed.     In  the  elementary  stage 
SS   passed  in    the   first  class,  being  only  5'2   percent. 
:!!)•!  passed  in  the  second  class,  being  23  per  cent.,  and 
596  passed  in  the  third  class,  being  34 '9    per    cent., 
and  (J29  failed,  being  36 '9  per  cent.;  and  I  would  just 
mention  that  in  1869  there  were  three  classes  in  the 
elementary  stage,  whereas  now  there  are  only  two. 
Those  arc  the  results  on  the  total  number  applying  in 
inorganic  chemistry  in  the   three  classes.    In  organic 
chemistry    in    the   honours    department  in   the   first 
class  no  candidate  succeeded  in  passing  ;  in  the  second 
class  three  passed,  or  43  per  cent,  of  the  total  number. 
There  were  only  seven  that  sent  in  papers  in  honours 
in  organic  chemistry,  of  whom  three  passed,  so  that 
four  failed,  being  57  per  cent.    In  the  advanced  stage, 
the  first  class  had  nine  successful  competitors,  or  20 
per  cent.,  and  the  second  class  20,  being  44  "4  per 
cent.,  and  16  failed,  or  35 -6  per  cent.    In  the  elemen- 
tary stage  the  first  class  was  taken  by  four,  which 
was  2-5  per  cent.  ;  the  second  class  by  21,  which  was 
13  per  cent.  ;  the  third  class  by  82,  which  was  50  '5 
per  cent.,  whilst  55  failed  to  pass,  or  34  per  cent. 
In  my  report  I  made  the  following  remarks,    "  The 
"  honours   questions   were   very  difficult,  and    it  is 
"  therefore  not  surprising  that  a  large  proportion  of 
the  candidates  failed  ;  nevertheless,  several  of  the 
papers,  both   in  inorganic  and  organic  chemistry, 
displayed  much  accuracy  of  knowledge,  and  con- 
siderable  acquaintance   with   the  more   important 
doctrines  of  modern  chemistry,  and  the  perusal  of 
"  these  papers  has  produced  upon  me  the  conviction 
"  that  many  of  the  candidates  would  have  taken  a 
"  higher  position  if  more  time  had  been  allowed  for 
"  answering  the  questions.  Three  hours  are  certainly 
"  far  too  short  a  time  in  which  to  do  justice  to  the 
"  honours  paper,  either  in  organic  or  inorganic  che- 
"  mistry  ;  and  as  a  smaller  number  of  questions  or  a 
"  less  difficult  paper  would  not  satisfactorily  test  the 
"  candidates,  I  am  of  opinion  that  five  hours  ought  to 
"  be   allowed   for  answering   each   of  these  papers. 
"  This  is  the  time  allotted  to  similar  examinations  in 
"  the  Eoyal  College  of  Chemistry,  and,  I  believe,  in 
"  the  London  University.     The  chief  defects  noticed 
"  in  the  papers  were  obviously  due  to  the  want  of 
"  efficient  laboratory  instruction  in  practical  chemistry. 
"  No   candidate   ought  to  pass  in   honours  who   does 
"  not  possess  an  accurate  knowledge  of  both  qualitative 
"  and  quantitative  analysis.     The  results  of  the  exa- 
"  mination  in  the  advanced  stage  were  more  satisfac- 
"  toiy  than  in  either  honours  or  the  elementary  stage, 
"  and  they  would  doubtless  have  been  still  better  had 
"  four  hours  instead  of  three  been  allowed  for  each 
"  paper.     The  chief  defect  noticeable,  and  it  is  a  very 
"  serious  one,  was  the  almost  universal  ignorance  of 
"  systematic   qualitative   analysis.      Nearly   all    the 
"  candidates  knew  something  of  testing  for  individual 
"  elements  and  compounds,  but  they  were  quite  igno- 
"  rant  that  many  of  these  tests  were  inapplicable  when 
"  other  substances  were  present  in  the  material  tested. 
"  The  smattering  of  analytical  knowledge  which  they 
"  possessed  was  worse  than  useless,  because,  if  applied, 
"  it  would  certainly  lead  them  astray.     It  was  also 
"  evident  that   the    candidates    had    depended     too 
"  much  upon  mere  book  work  and  oral  instruction  ; 
"  they  bad  not  been  sufficiently  brought  into  contact 
"  with  the  phenomena  themselves   through  the  aid  of 
"  experimental  illustrations,  performed  either  by  them 
"  personally  or  by  their  teacher.     Elementary  stut/e. 
'   The  separate  files  of  papers  returned  in  this  us  well  as 
"  in  the  advanced  stage,  exhibited   the  widest  dilfer- 
"  ences  as  regards  proficiency."     I  may  mention  that 


those  files,  I  believe,  represent  the  different  schools,  or 
the   pupils  under  different  teachers,  and   if  so,  !' 
rather  an  important  fact  about  them.     "  In  son;. 
"  nearly  every  paper   was  '.rood,  if  not    excellent  ;    in 
"  others  nearly  every  candidate  failed.      How  far  this 
"  depends    upon    the   comparative    efficiency    of   the 
'•  teachers  of  different  classes,  and  how  far  upon  the 
"  aptitude  of  the  pupils  or  the  time  they  can   devote, 
"  to  the  subject,  I  have  no  means   of  aseeriaining  ;  it 
can  scarcely  be  doubted,  however,  that  an   inquiry 
into  the  cause  or  causes  in   certain   typical   ca 
would  throw  considerable,  light  upon   the  mode   in 
which  chemical  instruction  is  now  being  given    in 
the  science  schools  throughout  this  country.   ,Iudg- 
«'  ing   from    the    manner    in    which    certain    of    the 
"  questions "  (and  I  referred  to  Nos.   5,  7,  and   1 1 , 
and  I  will  leave  copies  of  those  questions   with  the 
Commission  if  they  please)  "  were  answered  by  a  very 
"  large  number  of   candidates,    I    cannot  avoid  the 
"  conclusion   that   nearly   all   their   knowledge    was 
"  acquired  from  books,  or  from  lectures  with  excecd- 
"  ingly  meagre  experimental  illustrations.    The  pupils 
"  seem  to  be  retentive  enough,  as  evinced   by  the, 
"  answers  they  have  given  to  two  questions  for  which 
"  they  were  evidently  well  prepared.     On  the  whole, 
"  however,  the  results  of  this  examination  have  con- 
"  vinced  me  that  oral  primary  chemical  instruction  has 
"  made  great  advances  since  May  1868  ;  but,  as  I  have 
already  mentioned,  they  exhibit  a  great  deficiency, 
if  not  total  absence  of  practical  instruction   in   the 
schools  reached  by  the  advanced  and  elementary 
papers.    So  long  as  this  instruction  is  not  imparted, 
the  chemical  knowledge  acquired  by  the  pupils  will 
be  likely  to  be  superficial,  and  it  will  certainly  be 
of  but  comparatively  small  practical  benefit  to  them 
in  after   life.     Practical  instruction  in  which  the 
pupil   is   made   an    operator   is    by  far  the   most 
valuable   kind  of  chemical  teaching.     It  serves  to 
give  solidity  to  what  has  been  learnt  from  books 
and  lectures,  and  it  is  directly  applicable  in  the 
every  day  operations  of  the  workman  and  manager. 
"  But  how  is  this  instruction  to  be  imparted  to  the 
"  class  of  pupils  presenting  themselves  in  the  ele- 
"  mentary  and  advanced  examinations  ?     I  have  care- 
"  fully  gone  into  the  cost  of  giving  such  instruction, 
"  and  find  that  its  minimum  amount  (for  chemicals 
"  used  and  apparatus  broken)  would   be  21.  for  each 
"  pupil.     It  is  obvious  that,  except  in  very  few  cases, 
"  the  pupil  himself  cannot  pay  this  sum,  still  less  can 
"  the  teacher   of  numerous   pupils   be   expected    to 
"  make  himself  responsible  for  it.     It  seems  there- 
"  fore  that    a    considerable  proportion  of  this    sum 
"  must  come  from  some  source  outside   the   school, 
"  and    until    some     provision    of     this     kind     shall 
"  be   made   it   will   be    useless   to   ask   such    ques- 
"  tions  as    '  a.'  in    organic    chemistry,    and  '  e.'   and 
"  'ff.'   in    inorganic     chemistry,"    questions    requir- 
ing this  kind  of  experimental  knowledge.     "  In  view 
of  the   great  importance  of  analytical  chemistry, 
it  is  greatly  to  be  desired  that  a  first  class  in  the 
advanced   stage  should  only  be  obtainable  by  those 
who  exhibit  such  a  knowledge  of  qualitative  anal;, 
and  of  practical   chemistry  as  will   enable   them  to 
answer  questions  like  those  just  alluded  to,  but  the 
cost  of  imparting  such  instruction   makes  me  hesi- 
"  tate  to  recommend  such  a  regulation."     The  Lords 
of  the  Committee  of  Council  on  Education  have  since 
passed  a  minute  in  conformity  with  the  above  recom- 
mendations authorizing  the  payment  of  21.  per  student, 
extending  over   two  years,    towards  the    expense   of 
chemicals  and  perishable  apparatus,  but  this  minute 
took   effect    too    late    to    exert    any    direct    influence. 
upon  the  examinations  in   May    1870.     It   was   only 
passed,  I  think,    about  the    middle    of    March,    and 
certainly  was  not  known  in  time  to  produce  any  (fleet 
directly  ;  it  had,  I  believe,   some   indirect  efi'ec> 
cause  it  was  talked  about  for  nearly  :i  year  previo 
Now  we  come  to   the   present  year,    1K70,   when   the 
total  number  of  chemical  papers  worked  was  L',!ll>0,  \  i/.  : 
In  inorganic  chemistry  in  honours  there  were  51  candi- 
dates, advanced    372,    elementary    2,268,  making    a 
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j.UiW,  total  in   inorganic  rhemii«try  of  2,691.     In   organic 
Eta.  /'*-/'.     rbrmistiy   there  were   in    honours  7.   as   in   the    pre- 
vious   year,    advanced    35,    and     elementary     in:.'. 
making  a  total   of  234.       These    candidates    took 
rank     a«     follows  : — Inorganic     chemistry,    honours 
class  8,  or   15'7  per  cent.     Second  class  13,  or 
:.,  whilst    30  failed,  or  55'8  per  cent. 
In  the  advanced  first  class  20  pupils  passed,  or  5  •  4  per 
rent.  ;  in  the  second  class  192,  or  51-6,  whilst  160 
failed    or  -13    per    cent.      In     the  elementary    stage 
there  passed  in  the  first  class  681,  or  3»)  per  cent.  ; 
in  the  >,-c..nd  class  1,023.  or  45  per   cent.,  whilst  540 
failed,  or  25  per  cent.     In  organic  chemistry,  in  first 
class  honours  no  student    took  a  place,  not  one  came 
up  to  the  standard  ;  in  the  second  class  three  passed 
or  42-9  per  cent,  and  four  failed,  or  57' 1  per  cent. 
In  the  advanced  stage  in  the  first  class  11  passed,  or 
31  -4  percent.;  in  the  second   class   18,  or  51'4  per 
cent,,  and  six  failed,  or  17'2  per  cent.    In  the  elemen- 
tary stage  in  the  first  class  35  passed,  or  18'2  per 
cent.  ;  in    the  second  class    101,   or  52'6  per  cent., 
and  there    failed  56,   or  29 '2   per  cent.     "  A  coinpa- 
"  risen  of  the  results  of   the  examinations  in  May 
"  1869  with  the  above,  shows  that  the  higher  classes  of 
"  chemical  students  have  not,  as  a  body,  been  attracted 
these   examinations.      The   number   presenting 
"  themselves  for  examination  in  honours  in  1869  was 
44  59  ;    in   1870  it  was    58.      On    neither    occasion 
"  did    any    candidate   gain   a  first    class    in    organic 
"  chemistry,  whilst  in   each  year  only  three  obtained 
44  a  second  class,    and    four   failed   to   pass   in  this 
"  subject.      Again    the    students     presenting     them- 
Ives  for    examination    in    honours    in   inorganic 
"  chemistry  wore    nearly   the   same    in    both    years, 
''  but  although  the  proportion  passing  in  the  first  class 
'•   increa.-ed  from  7'7per  cent,  in   1869  to  15 '7  per 
it  in  1*70.  still  a  larger  proportion  failed  to  pass 
'•  in  1H70  than  in  1869;  for  in   1869  55 -8  per  cent. 
"  failed,  whilst  in  1870  58 '8  per  cent,  failed."    That 
is  (.11   the  total  both  of  organic  and  inorganic.     "It 
"  must  not,  however,  be  concluded  from  these  num- 
"  hers  that   the  candidates  for  honours  have  on  the 
"  whole   deteriorated  ;    on  the    contrary,  the  papers 
"  worked  in   1870  were  decidedly  superior  to  those 
'  up  in    IW<),  hut  in  1870  a  knowledge  of  quali- 

-  tative  and  quantitative  analysis  Was  made  asinegud 
"  won  to  the  attainment  of  a  class  in  honours  in  inor- 
"  ganie  chemistry.     The  long  continued  exclusively 
"  literary  training  which  has  obtained  in   our  schools 
"  and  colleges,  makes  both  teachers  and  pupils  slow  to 
•'  learn  that  a  training  in  experimental  science  does 
"  not  contemplate  merely  the  reading  and  committing 
'•  to  memory  of  the  thoughts  of  others,  but  much  more, 
'•  an  actual  contact  of  the  student  with  the  phenomena 

-  pre-ented    l,y    i],e    objects   which    surround    him. 
Hence  the  large  proportion  of  failures  when  this 

'  kind   of  knowledge   is  exacted.     Both  the  number 

•  and  quality  of  the  candidates  for  honours  are  doubt- 
1  less  also  affected  by  the  regulation,  '  No  payment  is 

'  made  on  account  of  students  taking  honours,'  which 
in    force   until  recently,"  and  which  is  now 
abolished,  \l.  each  for  students  who  pass  in  the  first 
and  21.  for  those  in  the  second  class,  being  now 
offered. 

(l>r.  Millir.)  Is  anything  now  paid  for  the 
••f  those  who  do  not  pass  in  experimental 
chemistry  ?•  -No.     "  Similar  conditions  afreet,  though 
in   a    mitigated   degree,  the   pupils  who  come  up  in 
the  advanced  stage  ;  thus.  '  No  pri/es  are  given  to 
'  a  Student,  however  well  he  may  do  in  the  advanced 
'    !"•!  he  has  parsed  the  clcmenlarv  before. 

and  no  payment  Is  made  to  the  teacher.'  I  most,  cor- 
dially agree  with  this  recommendation,  but  it  doubt- 
s-Teat ly  to  restrict  the  number  of  candidates. 
'  We  find,  in  fact,  that  the  number  of  candidates  in 
the   advanced   Mage  of  both  organic  and  inorganic 
"  chemistry  fell  off  considerably  in  1870  as  compared 
with  |M,n.      !•„,(  whiNt    the   number  ,,f  candidates 
the  quality  of  their  work  manifest 
tory    improvement    in    the    inominic 

•  branch, ash  seed  from  the  following  comparison:— 


"  Of  100  candidates  in  the  advanced  stage  of  organic 
"  chemistry  in    KS(ii)   there   passed    in    the    first  Class 
"  only  20'0,  and    in    the   second  class   44'4,  whilst 
"  35-6    failed.      In    1870,    on    the   other   hand,    no 
"  less  than  31 '4   per  cent,  passed   in  the  first  class 
"  and   51-4   in  the   second,  whilst  only    17-2   per 
"  cent,  failed.     Unfortunately  this   improvement'  is 
"  more  than  compensated  for  by  a  decided  deteriora- 
"  tion  in  the  answers  returned  in  the  inorganic  branch, 
"  for  in  1869  17'6  percent,  passed  in 'the  first  class, 
"  and  53-5  in  the  second,  whilst  only  28-9  per  cent. 
"  failed.     On  the  other  hand,  in   1870  only  5'4  per 
"  cent,  passed  in  the  first  class,  and  51  •  6  in  the  second, 
"  whilst  no  less  than  43  per  cent,  failed  to  get  a  class 
"  at  all.    It  must  be  observed  that  the  questions  were 
"  more  difficult  in  1870  than  in  1869.     Nevertheless, 
"  after  making  due  allowance  for  this  circumstance,  I 
"  cannot  avoid  the  conclusion  that  on  the  whole  the 
"  candidates  presenting  themselves  for  examination  in 
"  the  advanced  stage  of  inorganic  chemistry  in  1870 
"  were  inferior  to  those  coming  up  in  1869.  Moreover, 
rt  I  can  scarcely  doubt  that  many  of  the  candidates  in 
"  the  elementary  stage  last  May  would  have  done 
"  much  better  in  the  advanced  stage  than  many  who 
"  attempted  the  latter  ;   indeed,  the  great  success   of 
"  the  elementary  candidates  in  May  last  encourages 
"  me  to  hope  that  many  of  them  will,  in  conformity 
"  with  the  regulations  of  the   department,  present 
"  themselves  in   the   advanced  stage  next   year,  in 
'•'  which  case  my  report  in  reference  to  this  stage  will 
"  doubtless  be  of  a  much  more  satisfactory  character. 
«  As  just  intimated,  it  is  a  comparison  of  the  results 
"  attained  in  the  elementary  stage  in  1869  and   1870, 
"  which  exhibits  the  work  of  the  science  teachers 
throughout  the  country  in  the   most   satisfactory 
"  light,  and  affords  indubitable  evidence  of  the  very 
"  substantial  advance  which  has  been  made  in  the 
"  quantity,  and  still  more  in  the  quality  of  the  primary 
"  chemical  teaching  throughout  this  country.     The 
"  numerical  results  of  the  two  years  in  this  stage  are 
"  not  strictly  comparable,  because  in  1869  the  suc- 
"  cessful  candidates  were  divided  into  three  classes 
:<  whilst  in   1870  they  were  comprised  in  only  two, 
1  but  if  we  throw  together  the  first  and  second  class 
"  of  1869  and  compare  the  aggregate  of  these  two 
"  classes  with  the  first  class  of  1870  (a  proceeding 
"  obviously  unfair  to  the  results  of  1870,  inasmuch 
"  as  56  marks  per  cent,  secured  a  second  class  in  1869, 
'  whilst  70  per  cent,  were  required  to  attain  a  first  in 
'  1870)  the  results  are  very  satisfactory.      In  the 
"  first  place,  the  number  of  candidates  in  1869  was 
'  1,869,  whilst  in  1870  it  was  2,460.     In  1869,  28  "2 
"  per  cent,  passed  in  the  first  and  second  classes  (only 
"  5 -2  per  cent,  in  the  first)   in  inorganic  chemistry, 
"  and  34  •  9  per  cent,  in  the  third,  whilst  no  less  than 
"  36-9  per  cent,  failed.     In  1870  30  per  cent,  passed 
"  in  the  first  class,  and  45  per  cent,  in  the  second, 
'  whilst  only  25  per  cent,  failed.     Again,  iu  organic 
"  chemistry  in  1869,  only  15-5  per  cent,  passed  in 
the  first  and  second  classes  (only  2  •  5  per  cent  in 
"  the   first)   and  50  "5  per  cent,  in  the  third   class, 
whilst  34  per  cent,  failed;  but  in  1870  18 '2  per 
"  cent,  passed  in  the  first  class,  and  52-6  per  cent,  in 
the  second,  whilst  only  29-2  per  cent,  failed.     One 
'  of  the  most  gratifying  things  about  this  section  of 
the  results  of  the  examinations  of  last  May  is  a  very 
decided  improvement  in  the  knowledge  of  analytical 
and  experimental  chemistry,  on  the  deficiency  of 
•     f- i'Sco      a   t0  comment   so  strongly  in  my  reports 
of  1868  and  1869.    Much  still  remains  to  be  done  in 
this  department  of  chemical  teaching,  but  it  is  very 
;  satisfactory  to  find  that  so  much  progress  ha*  been 
made  even  before  the  minute  in  aid  of  laboratory 
teaching  above  alluded  to  had  come  into  operation. 
As  the  minute  had  been  talked  about  during  the 
year,  however,  it  probably  produced  some  effect  in 
anticipation.      Through   these    payments    by   the 
>cience  and  Art  Department  for  chemicals  and  appa- 
•atns  I  anticipate  a  further   great   improvement  in 
the  knowledge  of  practical  chemistry  next  year, 
especially  as  this  branch  of  chemical  teaching  will 
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"  receive  an  important  stimulus  from  tho  instrue- 
"  tiou  of  120  teachers  at  tho  Royal  College  of 
"  Chemistry  next  month.  A  very  largo,  number  of 
"  the  papers,  both  in  Ihis  and  the  otln  wen; 

"  very  satisfactorily  wm-ked,  and  altogether  the  re- 
"  suits  of  tho  lust  examination  have  left  upon  me  a 
"  strong  impression  that  there  is  now  being  given 
"  throughout  tho  country  a  largo  amount  of  fairly 
"  sound  and  painstaking  primary  instruction  in 
"  chemistry."  Those;  are  abstracts  from  the  three 
reports  that  I  had  to  make. 

768.  (  Chairman.)  Are  the  Commissioners  to  under- 
stand that  no  candidates  can  go  in  for  the  advanced 
examination    who    have    not   passed    the    elementary 
examination  in  the  previous  year  ? — They  can  go  in, 
but  the  teachers  can  receive  no  payment,  and  the 
candidates  themselves  cannot  take  prizes,  except  the 
Whitworth  scholarships,  and  their  teachers  receive  no 
payment  for  those ;  therefore  the  teachers  use  their 
influence,  of  course,  to  induce  them  to  go  in  for  the 
elementary  paper  first. 

769.  Do  you  think  it  advisable  that  the  regulation 
that  the  candidates  should  pass  in  the  elementary  exa- 
mination previously  should  be  continued  ? — I  think  so. 

770.  Does  the  same  rule  apply  to  honours  ;   must 
they  have  passed  in  the  previous  stages  ? — No,  there  is 
no  regulation  about  the  honours  examination  ;  anyone 
can  go  in  for  that. 

771.  The  proposed  grant  of  21.  per  pupil  to  each 
teacher  for  the  means  of  teaching  experimental  che- 
mistry has  not  yet  come  into  operation,  has  it  ? — Yes, 
it  has  now  come  into  play. 

772.  But  it  had  not  come  into  operation  before  the 
last  examination  ? — Only  about  a  month  before  the 
examination  ;  its  adoption  was  scarcely  known  to  the 
teachers. 

773.  Are  they  entitled  to  ask  for  that  21.  per  head 
for  the  results  of  the  last  examination  ? — No,  not  for 
that;  at  least  I  do  not  read  the  minute  so.    I  will  put 
in  this  minute,  which  is  dated  April  1870,  with  regard 
to  the  question  that  Dr.  Miller  asked  a  little  while 
ago  :  "  The  present  grants  for  apparatus  are  confined 
"  to  such  objects  as  are  of  a  non-destructible  nature, 
"  and  therefore  do  not  meet  any  of  the  expenses  to 
"  which  a  student  is  put  in  a  course  of  chemical  ana- 
"  lysis   in   materials   and   in   the   lighter    breakable 
"  articles.     To  aid  students  in  defraying  some  por- 
"  tion  of  the  cost,  My  Lords  determine  that  after  the 
"  next  examination  a  payment  of  II.  shall  bo  made 
"  towards  the  expenses  of  a  student  in  the  labora- 
"  tory  for  a  year,  on  condition  that :  (a)  The  school 
"  is  reported  to  be  furnished  with  a  laboratory  suffi- 
"  cient  for  the  purpose,  and  fitted  up  with  all  the 
"  apparatus  given  in  the  official  list.     This  list  will 
"  be  furnished  shortly,     (b)    That  the  student  for 
"  whom  the  payment  is  claimed  receives  at  least  25 
"  lessons  of  not  less  than  one  hour  and  a  halt  each  in 
"  laboratory  practice,     (c)   And  that  he  passes  in  the 
"  elementary  or  in  the  advanced  stage  of  inorganic  or 
"  organic  chemistry." 

774.  (Dr.  Miller.)  Is  there  any  grant  besides  that 
for  the  maintenance  of  the  laboratory  ? — Yes,  50  per 
cent,  upon  the  price  of  certain  kinds  of  apparatus 
specified  in  tho  list. 

775.  (Chairman.)  You  have  no  means  of  knowing 
how   many    teachers   undertake  to   teach   chemistry 
without  having  any  means  of  furnishing  laboratory 
instruction  ? — Personally  I  have  no  means  of  knowing 
that  ;  but  official  inspectors  visit  the  different  schools, 
and,  I  presume,  report  on  this  point  to  the  Department. 

776.  You  do  not   think    that   any  really  valuable 
information  can  be  obtained  without  it  ? — I  do  not, 
and  the  teaching  of  chemistry  becomes  very  much  a 
matter  of  cramming  If  it  is  not  accompanied  by  that 
kind  of  instruction. 

777.  Should  you  be  disposed  to  recommend  that  no 
teacher  should  be  allowed  to  teach  chemistry  without 
having   the  means  of  giving  experimental  and  labo- 
ratory instruction? — I  would notlay  any  direct  prohibi- 
tion upon  the  teaching  of  chemistry  at  all,  but  I  would, 
by  so  framing  the  questions,  prevent  pupils  obtaining 


a  first  class  in  the  advanced  stage  without  this  know-   jj  pranMan,i 
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778.  (Mr.  Samuelson.)  I  believe  that  la.-t    year  a         F.R.S. 
number   of  teachers   came   up   to  tho   laboratory   in 

Oxford  Street  in  order  to  receive    instnieiiim  in  labo-    17  June  18"°- 
ratory  practice  and  the  method  of  teaching?  —  Yes, 
they  did  in  the  first  week  in  July  ;  there  were  about 
a  hundred  of  them. 

779.  What  proportion  would  that  be  of  the  entire 
number  of  persons  teaching  chemistry  in   connexion 
with  the  department  ?  —  I  suppose  it  would  be  only  a 
very   small   proportion,  and  I  may  mention  that   tho 
majority  of  the  100  were  not  chemical  tenehers,  or  had 
not  been  up  to  that  time  chemical  teachers  at  all.     In 
fact  1  presume  the  majority  have  not  even  since  been 
chemical  teachers;  but  of  those   100,26  received  a 
week's  practical  instruction  in  the  laboratory  after  a 
lecture  which  I  gave  to  the  whole  hundred,  and  it  was 
this  practical  instruction  in  the  laboratory  which  I 
believe  had  some  effect  in  promoting  laboratory  in- 
struction throughout  the  provinces  during  the  year. 

780.  Of  the  entire  number  of  teachers  who  gave 
chemical  instruction   in  connexion  with  the  depart- 
ment only  26  obtained  this  laboratory  practice,  which 
practice  was  only  of  one  week's  duration  ?  —  Only  of 
one  week's  duration. 

781.  Do  you   know  upon  what  principle  selection 
was  made  of  the  teachers  who  came  up  ?  —  Yes,  those 
who  had  some  previous  knowledge  of  chemistry  were 
selected  for  laboratory  practice. 

782.  But  that  teaching  brought  you  into  personal 
contact,  did  it  not,  with  many  of  those  engaged  in 
conducting  classes  ?  —  It  did  more  especially  with  tho 
26  that  I  have  mentioned  who  were  under  my  direc- 
tion for  a  week. 

783.  Will  you  state  what  your  general  impression 
was  as  to  their  capacity  for  teaching  and  their  pre- 
paration  for   teaching?  —  With   very   few  exceptions 
indeed  they   were  entirely  unprepared   for   teaching 
practical  chemistry  at  that  time  ;  they  were  exceed- 
ingly grateful  for  the  instruction  afforded  them,  and 
many  of  them  remarked  that  if  they  could  have  a 
training  of  that  kind  for  two   or  three  months  they 
should  be  able  to  teach  in  laboratories  of  their  own  with 
success.     They  certainly  made   very  good  progress  in 
that  week,  and.in  the  cases  where  there  was  a  previous 
knowledge  of  theoretical  chemistry  I  have  very  little 
doubt  that  three  months  would  go  far  to  enable  them 
to  do  it. 

784.  You   have    no    accommodation    that    would 
enable  you  to  comply  with  such  a  request  ?  —  No,  we 
could  not  do  it  at  present  ;  we  have  not  room  for  it. 
There  is  another  proposition  ;  in  fact  I  believe  it  has 
already  been  determined  upon  to  have    120  chemical 
teachers  up  again  this  year,  and  they  are  to  come,  I 
believe,  in  the  first  week  in  July,  and  they  are  to 
have,  in  sots  of  40,  a  week's  training  in  the  college  ; 
that  is  to  say,  we  shall  have  40  in  each  of  the  first 
three  weeks  in  July,  making  120  altogether,  and  the 
whole  120  will  be  in  town  together  in  the  second 
week,  so  that  I  can  give  to  the  whole  of  them  a  course 
of  six  lectures  in  the  second  week. 

785.  And  that  you  consider  to  be  a  decided  step  in 
the  right  direction  ?  —  It  is  a  step,  but  it  is  a  small 
step  obviously  ;  a  week's  training  is  only  a  very  small 
amount,  but   my  laboratory  is  quite  full  of  regular 
students  until  the  last  day  in  June.     Our  vacation 
begins  on  the  1st  of  July,  and  we  shall  sacrifice  nearly 
the  first  month  of  it  ;  therefore  it  is  obviously  im- 
possible for  us  to  go  much  further  with  our  present 
accommodation. 

786.  Have  you  considered  the  question  of  giving  a 
systematic   training   to   the   teachers   of    elementary 
classes  throughout  the  country?  —  Yes  ;  that  has  been 
often  forced  upon  my  notice  from  attempts  of  this 
kind  having   been  made,  and   from  the  complaints  of 
teachers  in  London  with  whom  I  sometimes!  come  in 
contact,  of  the  want  of  such  instruction,  and  the  glad- 
ness with  which  they  would  receive  it. 

787.  Do  you  know  what  steps,  if  any,  are  contem- 
plated by  the  Department  to  gi»e  effect  to  the  desire 
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ialfa*4    of  the  teachers  to  obtain  more  systematic  instruction 

practice:'— I    have    not   heard   of  any 

definite   conclusions   on    the   subject    that   have    been 

\oii     ne.|iiaint.-d    with    the    laboratories 

.•v  being   couslnictc.l  at   South  Kcnsing- 

-V,  -,  1  know  ('he   plans   of  the  buildings  gcnc- 

.  and    have    b.vii    over    the    buildings    themsehes 

i  wo  :i'_'o. 

'.  Do  you  know  with  what  view  they  were 
projected  V— They  were  projected  principally,  I  am 
informed,  with  the  view  of  affording  such  instruction 
to  teacher-,  who  would  afterwards  be  distributed 
throughout  the  country. 

'.    I  believe  it  was   intended   to   provide  separate 

laboratories  for  the  instruction  of  ditlerent  grades? — It 

The  plans   of  the  buildings  were  arranged  for 

three  or  four  separate  laboratories;  there  was  to  be  a 

laboratory    for   beginners   and  a   laboratory  for  more 

need  students,  one  for  experimental  research,  and 

tat  i  he  technical  applications  of  chemistry.  These 
separate  laboratories  are  absolutely  essential  for  effi- 
cient instruction,  and  several  sepa  rate  rooms  for  distinct 
kinds  of  operations  are  required  for  each  of  these 
laboral"! 

791.  Po  you  know  whether  that  plan  has  been 
deviated  from? — I  have  no  means  of  knowing; 
I  have  had  no  full  her  information  upon  the  subject 
for  the  last  IS  months  or  two  years,  during  which 
time  the  erection  of  the  buildings  in  question  has  been 
•  |>]>cd  or  nearly  so. 

7!)2.  You  only  came  into  contact  directly  with  26 
teachers  ;  had  you  any  opportunity  of  judging  of  the 
theoretical  knowledge  which  those  teachers  pos- 

•d  ? — Yes,  I  questioned  them  upon  theoretical 
mat  t.-rs  as  well  as  upon  practical  matters,  and  I  may  say 

'•ally  that  many  of  them  had  a  very  fair  knowledge 
of  theoretical  matters,  but  they  had  had  no  opportunity 
of  acquiring  a  knowledge  of  teaching  chemistry 
experimentally  and  practically. 

793.  Assuming  the  amount  which  Parliament  might 
be  disposed  to  grant  for  teaching  chemistry  in  the 
country  to  be  limited,  do  you  think  that  upon  the 
whole  it  would  be  more  advisable  to  sow  broadcast 
this  MTV  elementary  teaching  which  the  results  of 
your  examinations  appear  to  prove  to  exist,  or  that 
the  number  of  pupils  under  instruction  should  be 
limited,  and  the  instruction  of  a  more  thorough  and 
advanced  character? — My  notion  of  what  ought  to 

'one  in  the  matter  would  be  something  of  this 
kind.  I  would  teach  broadcast,  as  it  were,  chemistry 
throughout  the  country,  as  it  is  done  now  by  these 

.i-e  teachers,  and  then  I  would  provide  the  means 
of'  selecting  the  best  of  those  pupils  who  come  forward 
tit  the  examinations,  and  of  securing  these  last  being 
carried  on  through  the  higher  departments  of  the 
science,  through,  in  fact,  11  higher  kind  of  instruction. 
7!»t.  lint  seeing  that  the  vote  is  increasing  from 
year  to  year,  suppose  there  should  be  any  reluctance 
to  allow  its  indefinite  extension,  which  of  the  two 
courses  would  you  then  prefer  to  pursue  :  would  you 
rather  ghre  encouragement  to  more  advanced  instruc- 
tion, or  woidd  you  allow  this  vote  to  go  in  the 
direction  in  which  it  now  appears  inclined  to  extend 
—  If  those  alternatives  were  placed  before  me  I 
should  greatly  prefer  to  have  the  more  advanced  in- 
c-iniction  developed,  bcean-e  unless  you  do  carry  on 
iho-e  yoiiili.-,  to  the  ad\anced  stage  you  really  produce 
MTV  little  durable  elfect  upon  (hem! 

7!'.";.  (1'riifrst.nr  Iliulti/.)  W  i  t  h  regard  to  the  ques- 
tion which  .Mr.  Sa -Ismi  just  asked,  has  it  e\er 

.i.d  to  you  that  thi.-  system  of  examination  which 
i.-  now  carried  on  by  the  Department  of  Science  and 
Art,  is  a  great  means  of,  so  to  speak,  naturally 
relucting  that  proportion  of  boys,  all  over  the  country, 
who  show  any  .-cienlilic  ability? — 1  think  it  has  a 
<  I  of  that  kind.  I  have  known  several 
instance!  where  l.o\s  of  obscure  origin  have  been 
brought  forward,  and  broughi  into  my  own  laboratory, 
for  instance,  nud  have  distinguished  themselves  there 
V(  ry  much. 


796.  I  was  surprised  to  notice  in  looking  over  the 
returns  of  your  subjects  for  1869,  that  out  of  the  four 
persons  who  took  honours  in  the  first  class  in 
inorganic  chemistry,  two  were  self-taught  ? — Yes. 

7!)7.  And  there  are  several  self-taught,  I  perceive, 
in  the  second  class  of  honours;  and,  if  we  turn  to  the, 
honours  in  organic  chemistry,  there  i.-  one  self- taught  ? 
—Yes. 

798.  I  presume  that  self-taught  persons  who  take 
honours  must  bo  men  of  very  considerable   natural 
ability  ? — I  should  think  so. 

799.  Can  you  tell  us  what  is  meant  by  self-taught  ? 
Does  it  actually  mean  that  those  men  have  never  had 
any  instruction,  and  have  worked  everything  up  for 
themselves,  or  simply  that  they  had  at  that  particular 
time  no  teacher  ? — I  really  have  no  means  of  knowing 
how  that  title  is  assigned  to  those  men. 

800.  It  is  a  very  remarkable  circumstance  that  of  the 
two  cases  in  inorganic  chemistry,  one  of  the  men  is 
only  20  years  of  age,  and  the  other  is  only  19,  and  in 
organic  chemistry  the  one  who  is  successful  in  honours 
in   the   second   class   is   only   20,  so   that   they   are 
evidently  very  young  men.     Do  the  persons  who  arc 
self-taught,  and  take   honours  as   being   self-taught, 
earn  the  4/.  themselves  ? — I  think  not. 

801.  Then  arc  they  at  a  positive  disadvantage  as 
compared   with   tllose    who   are   not   self-taught? — I 
ehould  think  that  that  would  be  the  effect  of  the  minute. 

802.  Have  you  ever  looked  over  the  returns  as  they 
are  published  finally,  with  the  view   of  tracing  out 
any  relation  between  the  age  of  the  people  who  pass 
and  those  who  are  rejected,  and  the  proficiency  which 
they  attain? — No,  I  have  not,  and  I  suppose  for  this 
reason,  that  I  send  in  my  second  or  final  report  some 
time  before  the  list  is  published,  so  that  I  have  not  the 
details  before  me,  and  I  have  not  gone  over  them 
afterwards. 

803.  Supposing  the  alternative  put  before  us  just 
now  by  Mr.  Samuelson,  that  the  state  should  refuse  to 
grant  more  than  a  certain  limited  sum,  so  that  you 
had  to  choose  between  teaching  a  more  advanced  form 
of  chemistry  and  teaching  the  elementary  forms,  would 
not  stopping  the  elementary  teaching  practically  come 
to  stopping  the  advanced  teaching,  that  is  to  say,  there 
would  be  no  sphere  for  any  persons  who  receive  ad- 
vanced teaching  to  make  anything  as  teachers  ? — No 
doubt  it  would  have  a  considerable  effect  in  that  direc- 
tion ;  but  when  I  just  now  said  that  I  should  prefer 
the  advanced  to  go  on,  I  contemplated   that   there 
would  be   after  ah"    a   certain   supply  of  elementary 
pupils  from  voluntary  efforts  ;  but  no  doubt  the  supply 
of  elementary  pupils  would  be  very  much  diminished, 
and  the  occupation  of  those  who  passed  in  the  advanced 
stage  would  be   cut  off,  as   teachers   of  elementary 
pupils,  to  a  great  extent. 

804.  As  a  matter  of  fact,  this  payment  in  the  ele- 
mentary stage  is  a  very  great  practical  encouragement, 
is  it  not,  to  men  who  wish  to  go  further  on,  because 
they  are  able  to  make  something  of  it  by  teaching  ?— 
Certainly. 

805.  (Sir  J.  Kay-Shnttleivorth.)  I  think;  I  under- 
stood   you    to   say   that    there  was   nothing   which 
enabled  you  to  ascertain  from  the  examination  papers 
what  were  the  facilities  for  experimental  instruction 
in  chemistry  which  were  enjoyed  by  the  respective 
teachers,  excepting  solely  the  answers  to  a  few  ques- 
tions ? — That  is  all  the  opportunity  beyond  my  per- 
sonal acquaintance  with  a  few  teachers  of  classes,  that 
I  happen  to  know  about  the  country,  but  they  are 
of  course  a  small  proportion  of  the  whole  number. 

806.  You  do  not  know  the  proportion  of  the  chemi- 
cal classes   held   in    the  country,  which   are   purely 
theoretical,  in  which  only  book   instruction  is  given, 
when   compared  with   the  classes  which  use  held  in 
institutions  which  have,  however  imperfectly,  some 
means  of  laboratory  practice  ? — I   have  no  means  of 
arriving   at  any  such  proportion,  except  through  the 
means  of  those  answers,  but  I  think  that  that  is,  in 
many  cases,  a  very  delicate  test.     If  you  ask  a  man 
how  he  would  perform  a  very  simple  chemical  opera- 
tion, cue  that  lie  certainly  would  have  seen  amongst 
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the  first  elementary  experiments  that  his  teacher  would 
show,  and  ho  obviously  knows  nothing  about  it,  that  is 
to  my  mind  nearly  n  conclusive  proof  that  he  has  not 
seen  experimental  illustrations  at  all. 

807.  Would  the  answer  to   such  a  question  as  you 
just  now  describe,  enable  you  to  form  any  rough  esti- 
mate of  the  proportion  of  scholars   who   had  recei\ed 
simply  book  instruction,  or  who  had  received  theoretical 
instruction  in  combination  with  some  practical  teach- 
ing?—  Unfortunately  I  have  not  made  a  sharp  separa- 
tion between,  on  the  one  hand,  those  papers  that  were 
worked  by  the  candidates  who  had  obviously  not  been 
instructed  practically,  and,  on  the  other,  those  who  hail, 
and  consequently  I  could  not  furnish  the  Commission 
with  any  definite  numbers  ;  it  is  only  a  general  impres- 
sion left  upon  my  mind  from  the  perusal  of  all  those 
papers  ;  and  further,  I  may  say,  that  according  to  the 
regulations  of  those  examinations,   I  only  see  about 
20  per  cent,   of  the  elementary   papers    myself;    the 
assistant  examiners  alone  have  to  work  the  rest,  so 
that  I  have  only  the  20  per  cent,  actually  before  me  ; 
of  course   I  get  the   assistant  examiners'   reports  as 
well,  and  they  are  also  very  strong  upon  that  point, 
therefore  I  presume  they  have  noticed  the  same  thing. 

808.  Therefore,  the  inference  is  that  the   number 
of  those  who  receive  practical  instruction  is  small  ? — • 
Yes,  it  has  been  so  till  last  year,  bnl  I  think  it  is  very 
much  larger  in  the  year  1870  than  it  was  in  the  year 
1869. 

809.  Did  I  rightly  understand  you   to  say  that   in 
respect  to  chemistry,  theoretical  instruction  without 
practical  instruction    is    peculiarly    defective  ? — Cer- 
tainly, and  it  is  practical  instruction  which  is  peculiarly 
defective.     Theoretical  instruction  alone  is  not  of  much 
value,  and  it   would  very  soon  disappear   from  the 
mind. 

810.  Of  course  you    are  very  well  aware  of  the 
history  of  certain  remarkable  self-educated  men,  who 
have  made  singular  contributions   to  industrial  che- 
mistry, such  as  the  history  of  John  Mercer,  to  whom 
the  calico   printing  of  this  country  is   so  much  in- 
debted.    Taking  such  exceptional  phenomena  as  the 
history  of  those  men  exhibits,  do  you  think  that  the 
elementary  instruction  that  is  now  given  to  the  country 
is  likely  to  afford  facilities  which  it  would  be  unwise 
to   abandon    with   regard   to   such    men  ? — I   think 
undoubtedly  it  must  be  so.     Men  of  that  class  would 
be  certain   to   be   brought   up   to   the   surface,    and 
consequently  this  kind  of  instruction,  if  supplemented 
by  a  higher  education  in  experimental  science,  must 
have  the  very  deepest  influence  upon  the  progress  of  a 
nation  like  ours.     You  may  count  almost  upon  your 
fingers  the  names   of  the  men  who  have  greatly  in- 
fluenced the  position  of  this  country,  and,  indeed,  of  the 
world,  at  the  present  time  with  regard  to  manufactures, 
and  inventions  of  all  kinds,  and  consequently  if  you  can 
only,  by  the  cheapest  process  you  can  devise,  sift  out  and 
separate  such  men,  and  bring  them  up  to  their  proper 
position  at  the  surface,it  is  worth  a  great  deal  of  trouble, 
and  worth  the  incurring  of  a  great  deal  of  expense  to 
do  this  ;    and    as  these   exceptional  men  contribute 
greatly  to  the  wealth  and  prosperity  of  the  nation,  the 
co-i  of  finding  and  educating  them  may,  in  my  opinion, 
be  fairly  charged  to  the  nation. 

811.  At  the  same  time  you  will  bear  in  mind  that 
the  efforts  of  John  Mercer,  whom  I  will  take  simply 
as  an  example,  were  at  a  very  early  period   associated 
with    the    practical    application    of   such    theoretical 
knowledge  MS  hit  had  obtained  to   industrial   purposes 
and  I  believe  he   created   for  himself  a  laboratory, 
however  rude  ? — Yes. 

812.  In  fact,  I  may  take  for  granted  from  what  you 
have  said  that  you  would  conceive  that   such  a  man 
would  have    been    wonderfully  assisted   if  there  had 
happened  to  be  a  good  mechanics'  institution,  or  other 
secondary  school  with  a  good  laboratory  at   his  com- 
mand,  and  scientific  instruction  in   manipulation  ? — I 
think  there  cannot  be  a  doubt  of  it,  and,  moreover,  there 
are  probably  many  such  men  as  John  Mercer  who  have 
never  had  any  opportunity  of  developing  their  talents, 
wliohavc  been  kept  out  of  their  proper  spheres  from 
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the  want  of  instruction  of  this  kind.  That  is  what  I 
more  particularly  mean  when  1  say  that  an  opportunity 
should  be  given  to  a  man  of  that  kind  to  make  his 
talents  known,  so  that  he  may  be  put  in  the  way  of  the 
necessary  education  for  the  development  of  those 
talents.  It  is  scarcely  likely  that  Faraday,  for  in- 
stance, would  ever  have  been  heard  of,  had  not  Sir 
Humphrey  Davy  taken  him  by  the  hand;  and  it  is 
melancholy  to  think  how  many  valuable  men  like 
Faraday  are,  in  all  probability,  under  our  present 
system,  lost  to  the  nation. 

813.  Might   I  presume  that  you  have  some  such 
combination  as  this  in  your  mind,  that  there  should  be 
such  elementary  classes  as  exist  now  for  giving  book 
instruction,  and  that  they  should  receive  encourage- 
ment, and  that  there  should  likewise  bo  efforts  to  develop 
in  such  institutions  as  mechanics'  institutions  or  other 
secondary  schools  the  means  of  laboratory  practice  ?— 
Yes,  I  think  that  would  be  very  desirable.     I  think 
one  ought  not  to  discourage  any  kind  of  instruction 
in  science.     It  has  been  so  neglected  that  it  cannot,  I 
think,  at  present  perhaps  bo  tried  in  too  many  ways 
and  in  too  many  places  as  a  means  of  instruction,  but 
I  would  provide,  as  you  suggest,  that  this  instruction 
should  afterwards   be   carried  on   under  better   and 
under    more  auspicious   circumstances  in   institutions 
where  the  highest  kind  of  instruction  is  imparted. 
These  institutions  would  then  be  supplied  with  young 
men  selected  for  their  intellectual  powers  from  the 
whole  community,  and  the  highest  instruction  could 
then  be  given  with  success. 

814.  You  are  very  well  aware  of  the  state  of  the 
colour  shops,  and   other   chemical  laboratories  of  the 
various  industries,  the  dye  works,  and  the  chemical 
works  of  the  country,  and  I  think  I  may  appeal  to  you 
whether  in  many  cases  there  has  existed  an  oppor- 
tunity for  acquiring  anything  like  a  scientific  know- 
ledge of  manipulation  by  the  processes  in  those  colour 
shops  or  other  laboratories? — I  should  not  think  that 
it  would   be  possible  in  those  rude  laboratories  ;  and 
the  purely  technical  and  empirical  operations  are  there 
of  a  kind  that  are  almost  inconsistent  with  teaching  at 
the  same  time. 

815.  They  are  for  the  most  part  traditional  processes 
conducted   with   very  little  theoretic  knowledge,  and 
often  very  rudely  ? — Yes,  the  people  who  guide  those 
processes  in  the  colour-mixing  shops   are   generally 
uneducated  men,  who  have  no  notion  of  the  chemical 
changes  which  take  place,  and  who  go  merely  by  the 
rule  of  thumb. 

816.  The  cases  of  shops,  like  Mr.  Thompson's,  of 
Primrose,  and  others  with  which  you  are  familiar,  are 
quite  an  exception  to  the  ordinary  phenomena  of  trade, 
are  they  not  ? — Certainly. 

817.  So   that    in   connexion    with   even    the    most 
successful  and  extensive  works,  the  laboratories,  so 
called,  or  colour  shops  more  properly  called,  of  those 
works  are  not  conducted  on  scientific  principles? — I 
should  say  not  in  any  one  case  probably. 

818.  Would   it   not   be  a  great  advantage   to  the 
development    of    the    industry   of   the    country    that 
there  should   be  a  gradual  introduction  of  more  scien- 
tific methods  into  such  laboratories  and  colour  shops  ? 
— I  think  it  would  be  very  desirable.     I  believe  that 
processes  may  be  greatly  cheapened  in  that  way ;  and 
the  productions  of  the  workshop  may   be  also  made 
more  permanent,  more  valuable,  and  more  applicable 
to  the   purposes  for  which  they  were  designed    lhau 
they  are  at  present,  if  the  managers  more  especially, 
but  also  the  workmen,  were  better  instructed. 

819.  Have  you  any  means  of  knowing   the  compa- 
rative  condition  of  such  colour  shops  anil  industrial 
laboratories,  for  example,  in  France  and  in  England  ? 
— I  may  say  that  1  have  no  practical  acquaintance 
with  the  corresponding  places  in  France. 

820.  Take  Switzerland  ? — Nor   Switzerland  either. 
My  knowledge  is  all  hearsay  on  this  subject  on  the 
continent. 

821.  But  judging  from  the  condition  of  the  indus- 
trial products  of  those  countries,  the  delicacy  of  the 
tints  in  calico  printing,  and  the  dyes  in  the  dyeing  of 
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Ili-iis    ami    rotton,  would    you    or  would 
,ml    suppose   ilia!    in    tin-    |iriNlu<-liou   »!'   objects 
ill'    tin-    hidi.-M    luxury    there     must     bo     :ul\:n 

:u-d  iii  Fninci-  which  are  n<it  yri  obtained  in 
,,1,1  '- — 1  U-lii-vr  ilu-n-  is  iml  u  doiiln  ahoul  it 
that  there  arc  refinements in  the  arts  of  dycim. 
calico  printing  'bat  "<'e  now.  or  at  1< -a.-t  in  tin1  lirst 
instance  wen-,  discovered  in  France  ami  in  Germany 
and  in  Switzerland,  which  are  only  gradually  intro- 
duced into  this  country,  and  wr  an-  therefore  dcpen- 
dcnt  upon  tliosc  countries  for  them.  I  will  not  say 
that  there  tire  not  other  discover!,  s  that  an-  made 
here  that  are  al.su  in  their  turn  taken  into  those 
countries,  hut  I  believe  that  the  balance  in  that  way  is 
against  us  considerably. 

,ii     not"  aware    that    in   some   of   those 
chemical   and   dye   works    in    England,  in   which  the 
greatest   progress  has  been  made  in  the   rivalry  of 
jii   euinitrie-.   :id\antage  has   been  taken  of  the 
:ilic    knowledge    of    workmen    who    have    been 


that  the  late  Alderman  Neild,  at  that  lime  the  senior 
partner  in  these  works,  was  so  impressed  with  the 
L'l-eat  importance  of  chemical  training  lor  I  he.  develop- 
ment of  the  calico-printing  industry  of  .Manchester, 
that  he  laboured  hard  and  successfully  for  the  estab- 
lishment of  a  chemical  professorship  and  laboratory  at 
dwens'  College.  At  first  it  was  contemplated  to  make 
that  college  an  institution  for  purely  literary  and 
mathematical  training;  but  the  strong  representations 
of  Alderman  Neild,  himself  a  trustee  of  Owens'  Col- 
lege, had  the  effect  of  inducing  his  colleagues  to  add 
chairs  of  chemistry  and  natural  history  to  those  of 
languages  and  mathematics. 

SL!(>.  All  which  acts  are  illustrations  of  what  I  am 
desirous  to  bring  out  from  your  testimony  that  the 
introduction  of  scientific  processes  into  colour  shops, 
as  they  are  ordinarily  called,  and  the  laboratories  of 
our  various  industries  and  dyeing  and  calico  printing, 
is  of  importance  to  the  economic  industries  of  the 
country? — I  think  there  is  no  doubt  whatever  that  the 


intio.im-ed  into  this  country  for  the  purpose  of  being \  progress  of  those  arts   depends   essentially   upon  the 
the  head  of  such  colour-shops  ? — Yes,  there    Bringing  of  scientific  knowledge  to  bear  upon  them. 


put  at 

arc  cases  of  that  kind  ;  some  of  the  most  renowned 
.  printers,  have  paid  particular  attention  to  the 
scientific  department  of  their  manufactures.  I  would 
instance  M.-S-I  s.  1  loyle  and  Sons,  who  are  renowned 
throughout  the  world  for  the  fastness  of  the  colours 
that  they  produce  ;  they  have  always  had  associated 
with  them  a  gentleman  usually  as  partner,  but  in  the 
first  instance  frequently  as  a  chemist — they  have  had 
associiitei'  with  them  a  man  who  was  thoroughly  con- 
versant with  chemistry,  and  could  bring  his  knowledge 
to  bear  upon  their  processes,  but  still,  even  in  that 
case,  he  could  do  so  only  to  a  limited  extent,  on  account 
of  the  ignorance  of  the  managers  and  workmen  under 
him. 

.  Ha-  not  a  very  large  fortune  been  made  by  the 
most  successful  Turkey-red  dyer  in  this  country,  Mr. 
Sti-iin-r,  of  AccTington,  who  acquired  his  early  know- 
ledge abroad  and  brought  it  to  this  country,  and  worked 
upon  the  basis  of  that  knowledge  in  developing  the 
industry  of  this  country  ? — Yes;  in  fact  Mr.  Steiner 
brought  to  this  conntrv  a  process  which  almost  revo- 
lutionised the  dyeing  trade,  inasmuch  as  he  taught  us 
how  to  recover,  from  what  we  had  turned  into  our 
ri\crs  as  spent  madder,  a  quantity  of  dye  still  in  it 
aliont  as  great  as  that  which  we  had  already  used  out 
of  it. 

824.  May  I  not  also  infer  that  Mr.  Steiner's  works 
had  during  his  very  long  life  been  more  conducted  on 
scientific  principles  than  those  of  any  other  dyer  in 
the  trade  ''.  —  I  should  think  so.  I  never  had  the  good 
fortune  to  go  through  Mr.  Steiner's  works,  but  I  was 
well  acquainted  with  Mr.  Steiner,  and  also  with  his 
partner,  Mr.  Gatty,  who  is  also  a  foreigner,  and  an 
Vnt  chemist;  so  that  in  fact  there  were  two 
••ted  with  those  works.  Mr.  Gatty 
1  think  first  joined  Mr.  Steiner  as  a  chemist  in  the 
works,  but  he  afterwards  became  a  partner,  and  he 
has  made  many  important  improvements  in  the  process 
of  Turk. -y -red  dyeing,  and  also  in  other  departments 
of  dyeing  mid  calico-priming. 

.   Then  i of  the  consequences  of  the  introduc- 

in  a  -ingle  instance  of  the  scientific  management 

h  colour  simp-  j;ml  i  lye  works  is,  that  it  operates 

as  a  school  likewise   fin-  the   woikman,  and  that  the 

DIHIH.  ..f  the  country  incidentally  benefit  from 

tin-in.      I    do    not    know  whether   you    are   aware  that 

oil-in,.. t-    n|'    Mr.    Sii-ini-r's    works   have    been    cstab- 

li-he.l,  and  th:>t  there  arc  many  Turkey-rid  dyers  who 

nrc  using  the   i  which  h6   introduced  ? — .lam 

licularly    of  that    being    the   ca.-e    with 

lo    Mr.  Sleim-r,  bill    I  do  know  that   it 

with  regard  !••  !!o\le  and   Sons,  of  the  May- 

pr;nlwork«,     Manchester.      There    wa<,    in     tiie 

lir-t  pla-i-.  Mr.  .Inhn  i.raham,  who  established  another 

work    away    f'i'.in    the   original   one;    and    then    there 

Mr.  Thorn,  who  is  a  mo-t  successful  calico  printer, 

.••y,  at   Ihe  present   MM.-  ;   li.iti,  fteM  gl  ntle- 

inen   deiived    their    knov  .m  ihe  laboratory  of 

M:i\lidd   printwork-.      And    I    may  hen-    remark 


It  must  either  be  done  in  this  country  or  elsewhere, 
and  if  we  do  not  do  it  we  are  behind  in  the  race  of 
competition,  because  naturally  we  come  after  the  in- 
ventors of  those  processes  have  reaped  the  greatest 
profit  from  them. 

827.  The  truth  being  that  we  have  been  exhausting 
the  idea  of  cheapness  of  production  in  this  country  by 
means  of  machinery  and  the  other  forms  of  reduction 
of  cost,  but  on  the  other  hand  we  have  been  to  a  very 
great   extent  neglecting   the    scientific    processes    by 
which  the  highest  luxury  and  skill  in  production  can 
be  obtained? — Yes,  I  think  we  have  cultivated  the 
rough  and  ready  mode  of  manufacture  more  than  the 
refined  in  this  country. 

828.  (Dr.  Miller.)  With  the  scale  of  rejections  that 
you  adopt  in  your  examination,  have  you   any  scale 
below  which  no  one  is  allowed  to  pass  ? — Yes ;  in  the 
advanced  stage  they  pass  if  they  obtain  over  39  per 
cent,  of  the  total  number  of  marks  ;  they  must  get 
over  39  to  pass,  and  in  the  elementary  stage  they  must 
get  over  29  :  they  must  get  30  marks. 

829.  (Chairman.)    Have   you    visited  any  of  the 
schools  of  science  in  the  country  ? — I  have  visited  a 
number  of  the   principal  ones,  but  not  many  of  the 
smaller  schools  from  which  many  of  these  elementary- 
candidates  are  sent  up  to  the  examinations.    Of  course 
I  know  all  the  large  science  schools — Owens'  College, 
the  Midland  Institute  of  Birmingham,  and  so  on,  and 
a  few  science  classes,  such  as  the  classes  in  mechanics' 
institutions   in  Lancaster,  Preston,  and  some   of  the 
other  towns  of  Lancashire. 

830.  Several   in   which  u  very  considerable  amount 
of  chemical  knowledge  can.  be  acquired  ? — Yes,  un- 
doubtedly. 

831.  And    there    they     approach    the    advanced 
description  ? — Yes. 

832.  (Mr.  Samuelson.)  You  spoke  of  the  necessity 
for  those  employed  in  industrial  pursuits  having  a 
scientific  knowledge  of  chemistry,  and  you  stated  that, 
where  the  managers  and  directors  of  those  works  were. 
men     of    scientific    attainments,    the    difficulty    still 
remained  of  the  workmen  being  uniustructed  ;  have 
you  any  knowledge  of  the  relative  state  of  instruc- 
tion of  the  workmen  employed  in  similar  works  in 
England  and  in  France? — I  have  more  particularly  hi 
Switzerland   and    in    Germany    than    in   France.     In 
Switzerland    and    in.   Germany    the   education   of  the 
workpeople   is  very  much   superior  to   what  it  is  in 
this  country,  and  as   a   consequence   it  is  possible  to 
carry  out  processes  of  a  delicate  nature  in  manufac- 
tories there  that  I  believe  could  not  be  attempted  in  this 
country  without  almost  the  certainty  of  loss  or  failure 
altogether. 

833.  Hut  the  illustrations  which   were  given   were 
chiefly    by    comparison    between     similar    processes 
carried  on  in  England  and  in  France  ? — Yes. 

834.  You  are  perhaps  not   aware  that  the   state  of 
instruction,  both  elementary  and   scientific   is  equally 
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low  amongst  the  working  population  in  France  as  it 
is  in  England  ? — I  was  not  aware  that  it  was  equally 
low.  I  thought  il  was  not  so  high  as  it  Is  in  Germany 
and  Switzerland  by  a  good  deal,  but  1  did  not  know 
that  it  was  equally  low  with  England.  Indeed,  on  my 
first  visit  to  Franco,  in  1848,  I  found  a  well-known 
professor  giving  experimental  instruction  in  chemistry 
to  the  workmen  of  Rouen  on  a  Sunday  afternoon. 


835.  But  however  that,  may  be,  would  you  not,  iu 
an  industrial  point  of  virw,  :ill:ich  greater  importance 
to  a  high  standard  of  cultivation  on  the  part  of 
managers  than  to  some  improvement  in  the  average 
instruction  of  the  workmen  employed  ? — I  think,  if 
you  are  offered  the  alternative  of  the  one  or  the  other, 
certainly  the  instruction  of  the  managers  would  be 
very  much  to  be  preferred. 


E.  Franklaml, 

El'/..  Ph.D., 

F.R.S. 

17  June  1870. 


The  witness  withdrew. 


Adjourned  to  Tuesday  next  at  1 1  o'clock. 


EXAMINATION    PAPERS   HANDED   IN    BY 
PROFESSOR  FRANKLAND. 

1869. 
QUESTIONS  REFERRED  TO  IN  THE  ANSWER  TO  QUESTION  766. 

No.  5.  If  a  mixture  of  manganic  oxide  (peroxide  of 
manganese)  and  hydrochloric  acid  be  heated,  what 
chemical  change  takes  place  ?  Give  the  name  and  pro- 
perties of  the  gas  which  is  evolved. 

No.  7.  Ton  have  given  to  you  zinc,  sulphuric  acid, 
caustic  potash,  and  water,  and  are  required  to  prepare 
hydrogen  from  these  materials  by  two  distinct  pro- 
cesses :  state  how  you  would  proceed,  and  show  by  an 
equation  the  chemical  change  in  each  case. 

No.  11.  Tou  have  some  mercury,  a  glass  flask,  and  a 
piece  of  hard  glass  tube,  and  are  required  to  make  pure 
oxygen  gas  :  how  will  you  do  it  ? 

a.  In  Organic  Chemistry. — How  would  you  perform  the 
analysis  of  an  organic  body  containing  carbon,  hydrogen, 
nitrogen,  oxygen,  and  sulphur  ? 

e.  In  Inorganic  Chemistry. — How  would  you  perform 
the  qualitative  analysis  of  an  alloy  containing  arsenic, 
copper,  silver,  lead,  and  iron? 

g.  In  Inorganic  Chemistry. — You  have  given  to  you 
dipotassic  dichromate  (bichromate  of  potash),  ferrous 
sulphate  (protosulphate  of  iron),  alcohol,  ammonia, 
hydrochloric  acid,  water,  and  baric  chloride  (chloride 
of  barium),  and  you  are  required  to  make  from  these 
materials,  chromic  chloride  (sesquichloride  of  chro- 
mium) and  ferrous  chloride  (protochloride  of  iron) : 
how  will  you  proceed  ? 


PAPERS  FOR  MAY  1870. 

SUBJECT  X. — INORGANIC  CHEMISTRY. 

Examiner,    Professor   FHANKLAND,   Ph.D.,   F.R.S. 

GENERAL  INSTRUCTIONS. 

You  are  only  permitted  to  answer  questions  from  the 
elementary  paper  or  from  the  advanced  paper,  but  not 
from  both.  If  the  rules  are  not  attended  to,  the  paper 
will  be  cancelled. 

In  all  cases  the  number  of  the  question  must  be  placed 
before  the  answer  on  the  worked  paper. 

Three  hours  are  allowed, 

FIRST  OR  ELEMENTARY  STAGE  EXAMINATION. 

You  are  only  permitted  to  attempt  eight  questions. 
You  may  select  these  from,  any  part  of  the  paper. 

The  value  attached  to  each  question  is  the  same. 

You  are  requested,  whenever  possible,  to  express  the 
reactions  in  equations. 

You  arc  to  give  such  numerical  details  as  will  show 
the  mode  of  calculation. 

1.  Explain  how  you  would  demonstrate  experimen- 

tally that  water  is  formed  by  the  combustion  of 
hydrogen  in  air. 

2.  What  is  meant  by  the  atomicity  or  equivalence  of 

an  element  P  Give  the  atomicity  of  all  the  non- 
metallic  elem< 

3.  What  do  you  understand  by  the  terms  "  element," 

"  oxide,"  "  metal,"  and  '"'  non-metal  "  ? 

4.  One  litre  of  nil  ,1  atO°C.,  and 

760  m.m.  mercurial  pressure,  weighs  14  criths  ; 
what  is  the  weight  in  grains  of  one  cubic  metre 
of  the  same  gas  measured  at  the  same  tempera- 
ture and  pressure  ? 


Iodine 
Lead 
Brass 
Diamond. 


5.  Mention  the  composition  of  ozone,  state  its  pro- 

perties, and  describe  how  you  would  prepare  it. 

6.  How  would  you  demonstrate  experimentally  the 

composition  of  water  and  of  air  ? 

7.  Classify  the  following  substances  into  elements 

and  compounds  :  — 
Epsom  salts         Calomel 
Copper  Nitre 

Bronze  Tin 

Chalk  Graphite 

8.  Give  the  names  of  the  substances  denoted  by  the 

following  chemical  formulae  :  — 
OH2  HC1  Cl< 

N205  B20,  HO3C1 

O,  S02  NH3 

9.  Give  the  symbolic  formula;  of  the  following  sub- 

stances :  — 

Carbonic  anhydride 
Sal-ammoniac 
Boric  anhydride 
Hypochlorous  acid. 


Water 

Perchloric  acid 

Sulphuric  acid 

Ozone 

Hydroxyl 

What  is  the  specific  gravity  of  ammonia,  that  of 

hydrogen  being  taken  as  unity  ? 
11.  How  would  you  show  experimentally  that  hydro- 
chloric acid  consists  of  hydrogen  and  chlorine  ? 

I  add  two  volumes  of  oxygen  to  one  volume  of 
each  of  the  following  gases  :  what  takes  place, 
and  what  effect  will  be  produced  if  an  electric 
spark  be  afterwards  passed  through  each  of  the 
mixtures  P — 


10 


12 


Chlorine 
Hydrogen 

Sulphuretted  hydrogen 
Nitrous  oxide 


Nitric  oxide 
Carbonic  oxide 
Carbonic  anhydride. 


SECOND  OR  ADVANCED  STAGE  EXAMINATION. 

Read  the   general  instructions  at  the  head  of  the 
Elementary  Paper. 

You  are  only  permitted  to  attempt  eight  questions. 
You  may  select  these  from  any  part  of  the  paper. 

The  value  attached  to  each  question  is  the  same. 

You  are  requested,  whenever  possible,  to  express  the 
reactions  in  equations. 

You  are  to  give  such  numerical  details  as  will  show 
the  mode  of  calculation. 

Atomic  weights  and  coefficients  to  be  us.ed  •  — 
Fe=56 

Gases  expand  ^W  of  their  volume  for  each  degree 
Centigrade  above  0   C. 

20.  What  takes   place  when  carbonic  anhydride  is 

passed  into  : — 1st,  Distilled  water  ;  2d,  Baryta 
water;  and  3d,  water  containing  some  freshly 
precipitated  calcic  carbonate  (carbonate  of 
lime)  ? 

21.  If  you  were  required  to  prepare  pure  ammonia 

gas,  how  would  yon  proceed  and  what  apparatus 
would  you  employ  ? 

22.  What  is  an  alum  ?     Give  the  names  and  formulas 

of  the  different  kinds  of  alum. 

23.  What  are  empirical,  rational,  and  constitutional 

formulas  ?     Give  examples  of  each. 

24.  What  is  the  action  of  a  red  heat  upon  the  follow- 

ing substances,  placed  so  as  to  prevent  their 
contact  with  air: — Fe  Ss— Sn  S,— Pt  S2— AusS,— 
As2S3  P 

25.  State  exactly  how  you  would  separate  from  each 

other  and  individually  detect  the  following  con- 
stituents of  a  solid  substance  given  to  you  for 
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|  'aaJKaiuf.  nnMvsis  :—  Peroxide  of  mercury,  soda,  ] 

•"..  of  iron,  oxido  of  copper,  magnesia,  sulphuric 

t-  '  ni-jd    unil  hydrochloric  in-ill. 

26.  Kxplain  the  'clmnires  which  occur  when  a  current 
17  .lune  1870.  Of  gulplunvned  hydrogen  is  passed  through  an 

-  MUCOUS    solution   of   each    of    the    following 

salts  :— 

Sulphate  of  copper  Alum 

Protosulphato  of  iron          Corrosive  sublimate 

Suuar  of  load. 

Give  equations  and  draw  graphic  formulae  of 
the  prod  i. 

27.  Two  volumes  of  marsh  gas,  4  of  hydrogen,  1 

nitrogen,  and  *  <>!'  oxygen,  arc  measured  at 
0°C.  and  760  in.ni.  mercurial  pressure.  P/liey 
are  then  mixed  together  and  exploded  by  the 
electric  spark.  What  is  the  volume  of  the 
gaseous  products  at  the  same  temperature  and 
•pressure,  and  what  would  it  be  at  200°  C.  P 

28.  How  much  hydrogen  by  weight  and  by  volume 

(in  litres)  is  required  to  reduce  25  grammes  of 
ferric  oxide  (Fe.O.)  to  metallic  iron  !J 
Yon  have  given  to  you  distilled  water,  oil  of 
vitriol,  nitric  acid,  copper  turnings,  iron  filings, 
and  metallic  lead.  State  what  salts  you  could 
prepare  from  these  materials,  and  describe 
briefly  how  you  would  make  them.  Give  tin  ir 
graphic  formulae  and  explain  the  chemical 
changes  by  equations. 

HONOURS  EXAMINATION. 
General  Instructions. 

In  all  cases  the  number  of  the  question  must  be  placed 
before  the  answer  on  the  worked  paper. 
Three  hours  are  allowed. 

If  the  rules  are  not  attended  to,  the  paper  will  be 
cancelled. 

You  are  only  permitted  to  attempt  six  questions. 
Tou  must   attempt  the  first  two  questions   on  the 
paper.     The  remaining  four  you  may  select  from  any 
part  of  the  paper. 

The  value  attached  to  each  question  is  the  same. 
Whenever  it  is  possible,  reactions  are  to  be  expressed 
in  equations. 

Yon  are  to  give  such  numerical  details  as  will  show 
the  mode  of  calculation. 

40.  If  you  were  required  to  make  a  quantitative 
analysis  of  meerschaum,  state  minutely  how 
you  would  proceed. 

How  would  you  perform  the  qualitative  analysis 
of  a  substance  containing  the  following  ingre- 
dients :  —  Mercurous  oxide,  stannic  acid,  arse- 
nicius  sulphide,  tartar  emetic,  cupric  cyanide, 
ferric  phosphate,  and  baric  sulphate  ? 
Upon  what  optical  laws  is  spectrum  analysis 
founded,  and  how  would  yon  apply  this  kind  of 
analysis  to  the  discovery  of  the  constituents  of 
the  following  mixtures  ?  —No.  1.  Hydrogen  and 
nitrogen.  No.  2.  An  alloy  of  copper,  tin,  and 
zinc.  No.  3.  Barium,  sodium,  and  lithium,  as 
chlorides. 

The  specific  heat  of  lithium  is  '94,  and  its  atomic 
weight  7  :  what  are  the  atomic  weights  (as  de- 
duced from  their  specific  heats)  of  the  following 
elements  ? 


41 


42 


43 


A     - 
B     - 


Sp.  heat. 
•034 
•054 
•293 
•108 


D     - 

44.  Describe  the  process  of  manufacturing  bleaching- 

powder,  illustrating  all  the  chemical  changes 
by  equation*,  and  the  constitution  of  the  sub- 
ptanccs  employed  and  produced  by  graphic 
formulae. 

45.  What  chemical  changes,  if  any,  take  place  under 

the    following    cii  .'s? — 1st.    When   a 

mix  'earn  aud  chlorine  is  passed  through 

u  red-hot  tube.    2d.  When  a  mixture  of  oxygen 

and  hydrochloric  acid  is  transmitted  through  a 

red-ln it    tube.      :id.  When  hydrogen  is  passed 

over  each  of  the  following  substances,  heated  to 

:  i  ie  oxide,  stannic  oxide,  alumiuic 

"M  'eir,  carbonate,   and 

sir  sulphate. 

46.  I  bum  hydrogen    in  oxygon,  1st,  at  the  ordinary 

and    afteruan!.-    under   ;i 

pre  ~.i\  which  of  the  two 

li  the  pyrometrio  thermal  effect  be 
greatest,  and  why  7 


47.  You  are  required  to  prepare  some  pure  Mn  01, 
from  the  waste  manganese  liquor  of  alkali 
voi-ks.  This  liquor  contains  Mn  C},,  Fe,  C12, 
As  Cls,  Ca  Cl«,  and  free  H  Cl ;  state  exactly  how 
you  would  perform  the  necessary  operations, 
explaining  all  chemical  changes  by  equations. 


SUBJECT  XI.— ORGANIC  CHEMISTRY. 
Examiner,  Professor  FKANK.LAND,  Ph.D.,  F.R.S. 

GENERAL  INSTKUCTIONS. 

You  are  only  permitted  to  answer  questions  from  the 
elementary  paper  or  from  the  advanced  paper,  but  not 
from  both.  If  the  rules  are  not  attended  to,  the  paper 
will  be  cancelled. 

In  all   cases  the  number  of  the  question  must  be 
placed  before  the  answer  on  the  worked  paper. 
Three  hours  are  allowed. 

FIRST  OB  ELEMKNTAKY  STAGE  EXAMINATION. 
You  are  only  permitted  to  attempt  ei/jht  questions. 
You  may  select  these  from  any  part  of  the  paper. 
The  value  attached  to  each  question  is  the  same. 
Whenever  possible,  you  are  to  express  the,  reactions 
in  equations. 

You  are  to  give  'such  numerical  details  as  will  show 
the  mode  of  calculation. 
Atomic  weights  to  be  used  :  — 
H=    1 
0  =  16 
0  =  12 

1.  Give  the  formulas  and  percentage  composition  of 

formic  acid  and  oxalic  acid. 

2.  Give  two  distinct  and  different  processes  for  the 

preparation  of  ethylene,  showing  all  chemical 
changes  by  equations. 

3.  What  is   the  empirical  formula  of  a  substance 

which  yields  the  following  results  on  analysis  ? 
Carbon       ....     20'00 
Hydrogen.         .         .         .       6'66 
Oxygen      ....    26'67 
Nitrogen   .         .         .         .    46 '67 

100-00 

4.  Give  the  graphic  and  symbolic  formulas  of  the 

following  substances : — Prussia  acid,  acetic  acid, 
alcohol,  methyl,  and  marsh  gas. 

5.  What  member  of  the   alcohol   family  is   found 

amongst  the  products  of  the  destructive  dis- 
tillation of  wood ;  how  can  you  extract  it  in  a 
state  of  purity  from  wood  naphtha,  and  what  is 
its  graphic  formula  ? 

6.  How  can  you  detect  the  presence  of  nitrogen  in 

an  organic  substance  ? 

7.  You  are  required  to  make  1  oz.   of  lactic  acid 

from  milk  ;  how  will  you  do  it  P 

8.  Give  the  name  and  graphic  formula  of  a  member 

of  each  of  the  following  families  of  organic 
compounds  :  —  Alcohols,  aldehydes,  ethereal 
salts,  ethers  and  haloid  ethers. 

9.  If  a  mixture  of  acetate  of  potash,  caustic  soda, 

and  quicklime  be  heated  to  a  temperature  some- 
what below  redness,  what  gaseous  product  is 
obtained  ?  Give  its  name  and  formula,  and 
state  where  it  is  met  with  in  nature. 

10.  You  have  given  to  you  the  following  materials, 

and  are  required  to   make  acetic  acid;    state 
exactly  what  operations  you  will  perform,  and 
explain  all  chemical  changes  by  equations  : — 
Ethylic  iodide  Water 

Sodic  carbonate  Potassic  chromate 

Quicklime  Sulphuric  acid. 

11.  If  an  alkaline   solution    of  potassic   cyanide   be 

boiled,  what  decomposition  takes  place  P 

12.  If  bitter  almonds  be  macerated  in  warm  water, 

what  member  of  the  aldehyde  family  is  pro- 
duced, and  why  is  this  aldehyde  not  formed 
when  sweet  are  substituted  for  bitter  almonds? 

SECOND  OK  ADVANCED  STAGE  EXAMINATION. 

Read  the  general  instructions  at  the  head  of  the 
Elementary  Paper. 

You  are  only  permitted  to  attempt  eight  questions. 
You  may  select  these  from  any  part  of  the  paper. 

The  value  attached  to  each  question  is  the  same. 

Whenever  possible  you  are  to  express  the  reactions 
in  equations. 
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You  arc  to  give  such  numerical  details  as  will  show 
the  mode  of  calculation. 

20.  What  relations  exist  between  cyanogen  and  oxalic 

acid,  and  how  can  each  be  transformed  into  tho 
other  ? 

21.  How  can  you  obtain  formic  acid  from  sawdust  ? 

22.  If   you   had  given  to  you   some   sugar,    yeast, 

water,  sodic  carbonate  and  sulphuric  acid,  and 
were  required  to  prepare  ethylic  acetate  (acetic 
ether),  how  would  you  do  it? 

23.  If  the  electric  light  bo  produced  by  the  voltaic 

ignition  of  carbon  in  an  atmosphere  of  hydro- 
gen, what  chemical  change,  if  axiy,  takes  place? 

24.  Give  the  graphic  formula  of  a  member  of  each 

of  the  following  scries  of  organic  bodies  : — 
Organic  radicals,  hydrides  of  organic  radicals ; 
monacid,  diacid,  and  triacid  alcohols  ;  monobasic 
acids  of  the  acrylic,  lactic,  and  pyruvic  series  ; 
dibasic  acids  of  the  succinic  and  tartaric  series. 

25.  If  a  mixture   of  ethylic  iodide,    ethylic   ether, 

and  zinc  be  heated  to  120°  C.  for  some  hours  in 
in  a  sealed  tube,  what  changes  take  place  ? 
Give  the  names,  constitutional  formula?,  and 
properties  of  the  bodies  formed. 

26.  How  would  you  prepare  glycol  ? 

27.  Describe  how  you  would   obtain  lactic  acid  and 

alcohol  from  their  elements,  without  the  aid  of 
animal  or  vegetable  life. 

28.  What  is  the  weight,  in  grammes,  of  one  litre  of 

ethyl  gas,  measured  at  0°  C.  and  760  m.m. 
pressure  ? 

29.  Having  tho  following  materials  at  your  command, 

could  you  make  from  them  caproic  acid,  and  if 
so,  how  ? — Amylic  alcohol,  quicklime,  yellow 
prussiate  of  potash,  sulphuric  acid,  water,  and 
potassic  carbonate. 


HONOURS  EXAMINATION. 
General  Instructions. 

In  all  cases  the  number  of  the  question  must  be  placed 
before  the  answer  on  the  worked  paper. 

Three  hours  are  allowed. 

If  tho  rules  are  not  attended  to,  the  paper  will  be 
cancelled. 

You  are  only  permitted  to  attempt  six  questions. 
You  may  select  these  from  any  part  of  the  paper. 

The  value  attached  to  each  question  is  the  same. 

Whenever  it  is  possible,  reactions  are  to  be  expressed 
in  equations.  You  are  to  give  such  numerical  details 
as  will  show  the  mode  of  calculation. 

Gases  expand  ^-^  of  their  volume  for  each  degree 
Centigrade  above  0°  C. 

40.  How  would  you  quantitatively  analyse  a  gaseous 

mixture  consisting  of  marsh-gas,  methyl, 
nitrogen,  and  carbonic  oxide  ? 

41.  In  the  endiometrical  analysis  of  a  hydrocarbon 

gas,  the  following  numbers  were  obtained  :  Pill 
up  the  last  column  of  corrected  numbers,  and 
give  the  molecular  formula  and  name  of  the 
gas:— 


d 
A 

I    t- 

?•_  s"3 
£oj:£ 

04 

£ 

(3     S~ 

jSj 

c. 

mm. 

7rt7rt. 

12-8° 

623-1 

752-7 

12-9° 

160-6 

751' 

12-8° 

194-0 

751-1 

13-0° 

237-2 

741-5 

E.  Frankland 

£„,.,  /•/,./;., 

J-'.lt.S. 

17  June  1870. 


Gas  used  (moist)     9T8 
After  admission"] 

of    oxygen       V535'l 

(moist)  J 

After     combus- \_J 

tion  (moist)     / 
After  absorption  "1  ,,.,.„ 

of  00,  (£7)  I4543 

The  tension  of  aqueous  vapour  at  tho  above  tempera- 
tures is — 

At  120'8        -         ll'O  mm.  of  mercury. 
12°-9        -        11-1     „ 

42.  If  you  had  given  to  you  some  rice,  malt,  yeast, 

water,  baryta  and  sodium,  and  were  required  to 
prepare  isopropylic  alcohol,  how  would  you 
do  it? 

43.  Name  the  chief  constituents  of  crude  coal-gas  ; 

state  which  of  them  are  removed  by  the  process 
of  lime  purification,  and  which  by  the  substitu- 
tion of  ferric  hydrate  for  lime.  Mention  also 
the  constituents  of  purified  gas  to  which  the 
luminosity  of  a  gas  flame  is  principally  due. 
Two  samples  of  coal-gas  yielded  the  following 
results  on  analysis ;  to  which  of  them  would  you 
give  the  preference,  stating  your  reasons  ? — 

No.  1.      No.  2. 
Hydro-carbons  other  than  marsh-gas  -     10'56          7'48 

Marsh-gas 63'51         50'43 

Hydrogen 19'41         35'39 

Carbonic  oxido     .....      5-32          6'70 
Carbonic  anhydride      -         -         -  1-20          O'OO 

100-00      100-00 
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One  volume  of  the  hydro-carbons  other  than 
marsh-gas  in  No.  1  generated  2  vols.  of  carbonic 
anhydride  on  combustion,  whilst  one  volume  of 
these  hydro-carbons  in  No.  2  generated  4  vols. 
of  carbonic  anhydride. 

What  do  you  understand  by  the  terms  "normal 
alcohol,"  "secondary  alcohol,"  and  "tertiary 
alcohol  ? "  Give  the  graphic  formula  of  a 
member  of  each  class. 

45.  Give  the  formulas   of  the   following  acids,   and 

mention  in  each  case  the  hydricity  and  basicity 
of  tho  acid  : — 

Butyric  acid  Glyoxylic  acid 

Leucic  acid  Tartaric  acid 

Pyruvic  acid  Citric  acid 

Malonic  acid  Crotonic  acid. 

46.  You  have  given  to  you   alcohol,   iodine,   phos- 

phorus, sulphuric  acid,  ammonia,  and  potash, 
and  are  required  to  produce  a  primary,  a 
secondary,  and  a  tertiary  monamine  ;  also  a 
diamine.  How  will  you  proceed  ?  Give  equa- 
tions. 

47.  Write  out  tho  graphic  formula)  of  all  the  possible 

isomeric  modifications  of  valeric  acid. 


No.  6,  Old  Palace  Yard,  Westminster,  Tuesday,  21st  June  1870. 


PRESENT  : 

His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  Hon.  tho  MARQUIS  OF  LANSDOWNE. 
SIR  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 
BERMIARU  SAMUEI.SON,  Esq.,  M.P. 
WILLIAM  SIIARPEV,  Esq.,  M.D.,  Sec.  JR.S. 
THOMAS  HENRY  HUXLEY,  E.sq.,  LL.D.,  F.R.S. 


WILLIAM  ALLEN  MILLER,  Esq.,  M.D.,  LL.D., 

Treas.  R.S. 
GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D., 

Sec.  R.S. 


The  Rev.  JOSEPH  WOOLLEY,  LL.D.,  examined. 

836.  (Chairman.)  I  believe  you  are  Inspector  837.  Your  duties  are  confined  to  the  general  inspec- 
General  of  tho  Royal  School  of  Naval  Architecture  tion  of  the  school,  are  they  not;  or  do  you  take  any 
and  Marine  Engineering  ? — I  am.  part  in  the  actual  course  of  instruction? — No,  but  the 
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Rev. 

J.   \Voolley, 
LL.D. 

21  June  1870, 
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ions   for   '!"•  fellowships  and  associataships 
Iv  iii  inv  hands. 

V..'ii  HI.  .-d-o  mi  examiner  of  the  Science  and 

of  Council   on 


~    .    An  Departtaenl   -f  the  Qpmmittee 

_J        K.iu.-iiti.Mi,  an-  v..u  not  ?—  Yes,  I  am. 

839.  In  what  branch  do  you  examine  ?  —  Navigation 
and  nautical  astronomy. 

840.  Have  you  hud  much  experience  in  the  exami- 
nations under  'the  Science  Department?—!  have  been 
an  examiner  se\en  years,  since  1863. 

841.  What  is  your  opinion  as  to  the  results  of  those 
examinations  ;  lire  they  doing  much  good  ?  —  I  should 

:inly  say  that  they  are  doing  a  great  deal  of  good, 
judging  especially  by  the  last  examination.  The 
numbers  have  diminished-  very  much  in  the  subjects 
in  which  I  examine,  but  the  character  of  the  work 
done  has  greatly  improved  this  year. 

842.  Then  your  hranch  is  an  exception  to  the  ge- 
!  rule,  because  iii  most  cases  the  numbers  have 

?—  3  eft,  they  have  been  increasing  in 
Other  brunches. 

.  Has  the  diminution  in  number  been  owing  to 
any  proceedings  on  your  part,  or  an  expression  of 
opinion  that  many  candidates  were  ill  prepared?  —  I 
think  il  is  very  likely. 

844.  Do  you  not  exorcise  considerable  strictness  in 
the  rejection  of  candidates  ?  —  I  think  that  last  year  I 
rejected  pretty  nearly  the  whole  of  the  candidates 
that  come  up  from  several  schools,  which  have  sent  up 
no  candidates  this  year. 

si.").  Have  a  considerable  number  of  schools  given 
up  teaching  those  branches  of  science?  —  Yes,  I  think 
that  they  have.  There  used  to  be  some  navigation 
schools  in  the  country,  but  I  think  that  with  the  ex- 
ception of  one  at  Hull  and  one  at  Leith  they  are  almost 
all  discontinued  now,  or  at  least  the  others  have  dwin- 
dled down  to  a  very  small  proportion. 

•  ;.  Is  the  decrease  in  the  number  of  candidates 
owing  to  the  decrease  in  the  number  of  schools  ?  —  To 
a  \ei  v  great-  extent.  There  was  an  attempt  last  year 
to  make  boys  of  nine  and  ten  bring  up  those  subjects 
which  are  utterly  unsuited  to  their  capacities,  and  I 
think  that  the  subtraction  of  those  this  year  has  caused 
the  diminution  of  the  numbers  ;  it  is  a  quite  natural 
and  proper  diminution,  I  think. 

847.  But  you  consider  that  the  examination  on  the 
last  occasion  was  tolerably  satisfactory  ?  —  Yes,  it  was 

•'-factory  on  the  whole,  especially  in  navigation. 

848.  Did  you  come   to   the   conclusion   that    the 
teachers  were  pretty  well  qualified  to  teach  the  sub- 
ject* in   which  they  undertook  to  give  instruction  ?  —  • 
In  a  great  majority  of  cases  I  should  say  they  were. 
In  fact,  the  best  teachers  in  the  schools  that  I  am 
concerned  with  are  old  pupil  teachers  of  Greenwich. 
The  navigation  was  extremely   well   taught   in   the 
Greenwich  School. 

Mi).  (Mr.  Samuclson.)  You  spoke  of  the  Naviga- 
tion School  at  Hull,  that  is  a  day  school,  is  it  not  ?  — 
I  believe  it  is  a  day  school. 

850.  Do  you   know  anything  of  that    school  ?  —  I 
have  never  visited  it. 

851.  Do  you   know   whether  they  send  up  many 
pers  ?  —  I  should   think   that  on  the  last  occasion  I 

had  68  papers  only  in  nautical  astronomy,  and  that 
quite  1<>  of  them  came  from  the  Hull  School. 

*'.•_'.  Those  papers  were  generally  good,  were  they? 
—  (ienerally  very  good  ;  in  fact  ih,-v  were  the  best 
of  all. 

When  you  spoke  of  an  attempt  to  send  up 
papers  from  boys  of  nine  or  10  j  ears  of  age,  was  it 
from  any  nf  tl.  -'on  .-ehonl-  like  those  of  Hull 

or  Leith  ''.  —  No.  it  wn-  from  national  schools.  I 
found  that  they  attempted  to  bring  forward  boys  and 
make  them  take  up  th.^e  -ul.jcets.  and  it  would 
naturally  be  a  failure. 

1.   Have    you    any    knowledge  of   whether    I  ho  -e 
81     town-  ''.      The    i  .....    (lint     1 
found  out  nio-l  about  wa-  at    Dartmouth,  and  01, 
hardly  call  that  a  seaport  town. 

.  Still  it    is  a   town    where  seafaring   men  have 
their  homes  ?  —  Very  few. 


pa 


856.  How  many  separate  schools  did  you  examine 
this    year,    so     far   as   you    could    judge,    from     the 
batches  of  the  papers  sent  up? — I  should  think  that,  in 
navigation,   which   has   a    very   much    larger    number 
than   nautical   astronomy,  there  must  have  been  30  or 
40,  but  in  nautical  astronomy  I  should  think  not  above 
10  or  12. 

857.  Do  you  know  anything  of  the  master  of  the 
Hull  Navigation  School  ? — I  know  him  by  reputation. 

858.  Do  you  know  anything  of  his  antecedents  ? — 
He  was  one  of  the  first  pupil  teachers  of  the  Green- 
wich  Hospital    School,   and   one   of   the    very   best 
masters  of  a  navigation  school  in  England.     I  know 
that  his  name  is  Zebcdee  Scaping. 

859.  Is  it  within  your  knowledge  that  the  pupils  of 
that,  school  are  preferred  by  shipowners  as  apprentices  ? 
— That  is  quite  out  of  my  knowledge.     I  have  no 
means  of  knowing  that  at  all. 

860.  You  know  Mr.  Scaping  to   be   a  competent 
man,  and  you  believe  his  competency  to  arise  from  his 
having  been  well  trained  in  the  school  at  Greenwich  ? 
—I  do. 

861.  And  you  attribute  the  success  of    the  Hull 
school  to  the  competency  of  the  teacher  ? — I  do  quite 
so,  and  it  is  also  a  well-endowed  school,  I  believe. 

862.  Do  you  know  anything  of  the  class  of  boys 
that   attend     that    school  ? — I   think   that   they   are 
principally  the  sons  of  mariners, — almost  entirely  so. 

863.  Would  you  say  that  they  would  rank  with 
artizans  ? — Bather  better,  I  should  think ;  many  of 
them  are  the  sons  of  mates,  and  I  should  think  even 
of  masters,  in  the  mercantile  marine. 

864.  Have  any  of  the  old  pupils  of  that  school  come 
under  your  observation  at  all  ? — Not  at  all. 

865.  (Dr.  Miller.)    Are  there  examinations   held 
for  seamen  in  the  ports  at  any  place  ? — There  are 
quarterly  examinations  besides  the  May  examinations, 
which  quarterly  examinations  are  specially  designed 
for  those  who  are  at  sea. 

866.  And  do  many  avail  themselves  of  them  ? — 
Veiy  few  indeed. 

867.  About  how  many  ? — Sometimes  as  few  as  9 
or  10  at  a  time. 

868.  But  I  think  it  is  stated  that  those  candidates 
after  the  present  year  will  not  be  admitted,  unless 
there  be  at  least  40  of  them  ? — No ;   but  there  never 
have  been  for  the  last  two  or  three  years  as  many  as 
40  at  one  time. 

869.  Is  there  any  pecuniary  encouragement  given 
to  this  branch  of  study  ? — The  only  pecuniary  encou- 
ragement is  that  which  is  given  by  the  payment  of  the 
department. 

870.  There  are  no  special  facilities  for  study ;    it 
is  merely  an  examination  ? — That  is  all,  so  for  as  the 
department  is  concerned,     In  several  of  the  schools 
there   are   good    teachers.      Leith    is   the   principal 
school  that  sends  up  to  the  quarterly  examinations, 
and  there  must  be  a  good  teacher  at  Leith. 

871.  On  the  whole  I  understand  you  to  say  that  the 
scheme  has  scarcely  answered  ? — It  has  not  answered ; 
and  I  think  the  reason  is,  that  die  mariners,  and  those 
\\  ho   are  actually  engaged  in  the  practice,  concern 
themselves  very  little  except  with  passing  the  Board 
of  Trade  examination,  which  is  strictly  in  the  art  and 
not  in  the  theory  of  navigation. 

872.  What  advantage  does  a  man  gain  by  passing 
such   an   examination  as   yours  ?  —  None    whatever 
thai     I    know   of,    except    the  pleasure    of  knowing 
scientifically   what    he  would   otherwise   only  know 
practically. 

873.  It  would  be  of  no  advantage  in  his  profession  ? 
— It  must  give  him  an  advantage  in  his  profession  in 
giving  him  11  better  insight  into  what  he  is  doing. 

874.  He  does  not  get  higher  wages,  or  anything  of 
that  kind?— Not  at  all,  unless  it  might  give  him  a 
better  prospect  of  getting  on  in  his  profession,  which 
I  think  is  very  possible. 

NT."-.  (  />/-.  Slmi-ficy.)  Does  it  further  him  with 
respect  to  the  Hoard  Of  Trade  examination?— Not  at 
all,  becfttwe  the  Board  of  Trade  examination  is  simply 
one  in  practice,  and  not  at  all  in  theory. 
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87<>.  (Chairman.)  Now  will  you  refer  to  tlio  school 
in  naval  architecture J  have  you  held  your  present 
position  since  tin-  original  establishment  of  I  lie  school  ? 
—  1  have. 

877.  Can  you  give  the  Commission  any  information 
as  to  the  circunutaucet  under  which  this  school  oriiri- 
nated,  and  which  led  to  its  establishment  ? — It  origi- 
nated from  a  feeling  which  existed,  especially  amongst 
some   of  the   leading  members  of   the  Institution  of 
Naval  Architects,  that   the   professional  knowledge  of 
naval  architect  ure  in  Knglandwas  very  slight,  indeed  ; 
simply  in   fact  experimental,  not  at   all   theoretical  ; 
ami  the  Admiralty  themselves   having  no  longer  any 
school   of  naval  architecture,  wanted    persons  better 
(ruined  than  they  could  otherwise  be  in  the  theoretical 
knowledge  of  those  subjects. 

878.  Was  it  represented  to  the  Government  that 
there  was  a  requirement  which  could  not  be  met  from 
any  private  institutions  '{ — It  was  so. 

879.  The  course  of  instruction  extends  over  several 
jcars,   I   believe? — Now  over   four   years;    it   was 
originally  three  years. 

880.  Were  three  years  found  insufficient  ? — Three 
years  with  the  extreme  number  of  subjects  that  they 
have  to  acquire  were  found  insufficient  for  the  pur- 
pose.    The  course  at  South  Kensington  consists  of 
only  seven  months  in  the  year,  and  there  are  five 
months  of  practice  in  the  dockyard  ;  and  they  have 
to  attend,  while  they  are   at   South  Kensington,  not 
only  to  the  theory,  but  to  a  great  deal  of  the  practice 
also. 

881.  Is  there  any  limit  of  age  at  which  pupils  are 
received  ? — None  at  all  that  I  am  aware  of. 

882.  What  is  the  most  common  age  ? — Practically 
I  can  speak  best  of  the  Admiralty  students,  and  they 
would  be  about  19  or  20. 

883.  There   are  two  classes  of  pupils,  are   there 
not  ? — There  is  one  class  sent  entirely  by  the  Admi- 
ralty for  their  own  purposes,  and  there  are  private 
students  also. 

884.  How  are  those  students  selected  by  the  Ad- 
miralty ? — By  examination  from  the  dockyard  schools. 
I  examine  them  and  select  them  in  conjunction  with 
the  Chief  Constructor  of  the   Navy.     He   takes   the 
professional  subjects,  and  I  take  the  purely  educa- 
tional subjects. 

885.  Are  there  schools  at  all  the  principal  dock- 
yards ? — There  are  schools  at  all  the  dockyards. 

886.  But  there  are  no  schools  conducted  specially 
with  a  view  to  navigation  or  to  naval  architecture  ? 
— The  apprentices  many  years  ago  were  found  to  be 
very  ignorant,  and  those  schools  were   intended  to 
give  them,  in  the  first  instance,  the  elements  of  some 
ordinary  knowledge,  and  since  that  it  has  been  found 
in  the  course  of  four  or  five   years  that  some  of  them 
are  able  to  acquire  a  considerable  amount  of  mathe- 
matical   training,  and  a  training    in   chemistry    and 
physics  of  an  elementary  kind. 

887.  Are  30  of  the  best  pupils  of  those   schools 
annually  selected  ? — Not  30  annually,  but  30  spread 
over  four  years,  and  they  vary  from  six  to  10  every 
year  ;  so  that  the  whole  number  should  be  made  up 
to  30  for  the  whole  four  years. 

888.  Are  they  maintained  at  the  Royal  School  of 
Na\al   Architecture   at   the   public   expense? — Yes, 
entirely  at  the  public  expense. 

889.  What  is  the  other  class  of  students  ? — Those, 
I  suppose,  who  wish  ultimately  to  obtain  employment 
as    naval  architects  or  as  marine   engineers,  and  who 
think  that  they  would  better  their  prospects  by  getting 
their  theoretical  knowledge  at  the  school. 

890.  Are  all  received  that  offer  themselves  ? — That 
has  been  almost    practically   the    case  ;  but  there  is 
supposed  to  be  a  preliminary  examination  in  element- 
ary mathematics,  and  that  Is"  enforced  now  in  fact. 

891.  Would  none  of  those  who  are  unable  to  pass 
that  examination  be  admitted  ? — No. 

892.  Some  of  the  earlier  pupils  of  that  school  have 
now   completed  their    education,  have    they   not  '( — 
Yes. 

893.  Have  you   any  means   of  tracing   what   has 


become  of  them  since  they  left  the  school  > — I  know 
what  has  become  of  all  the  Admiralty  students. 

894.  Are  they  now  employed  in  the  public  service? 
— All  of   them,  except   one  ;  and  1   think  he  is  em- 
ployed in  Lloyds. 

895.  What  has  been  the  result  ;  has  it  been  satis- 
factory ? — 1  think  quite  so.     There  are  two  of  them 
at  this  moment  employed  in  the  constructor's  depart- 
ment, and  there  are  two  upon  whom  they  can  depend 
better  than  upon  any  others,  except  the  constructors 
themselves. 

896.  Do  you  think  that  they  will  furnish  a  class  of 
servants  for  the  public  service  superior  to  what  could 
otherwise  have   been  obtained? — A  very  great  deal 
superior, — such    a    class    as    could    not    be    obtained 
otherwise.     A  great  many  of  the  others  are  out  in- 
specting the  building  of  ships  under  private  builder-. 

897.  Are  those    the  private  students  ? — No,   Ad- 
miralty students  ;  and  they  are  employed  in  confidential 
work  on  behalf  of  the  Admiralty. 

898.  Are  they  in  receipt  of  considerable  salaries  '? 
— Something  like  1501.  a  year,  or  even  more,   some 
of  them  in  London.     I  can  hardly  say  exactly. 

899.  With  a  prospect  of  being  able  to  rise  to  offices 
cf  greater  importance  ? — The  best  of  them  will  ulti- 
mately rise  to  offices  of  600/.  or  700A  a  year  in  the 
dockyards,  and  become  constructors  themselves. 

900.  Was  the  number   of  students  for  whom  the 
school   was   intended   originally   to   provide   greater 
than  are  at  present  admitted  ? — No ;  I  do  not  think 
there  was  ever  anything  definitely  reckoned  as  to  the 
exact  number  of  private  students.     Thirty  Admiralty 
students  are  always  reckoned  upon,  and  not  more. 

901.  Then   the   school   is  doing   as   extensive   an 
amount  of  work  as  it  was  expected  ? — Some  people 
may  have  expected  more,  but  I  never  did.     I  do  not 
think  that  the  time  has  come  yet  that  the  private 
shipbuilders   would   value   that   kind   of   instruction 
sufficiently.     There  is  not  a  very  great  demand  in  the 
country  generally  for  scientific  instruction.     People 
are  generally  satisfied  with  mere  professional  instruc- 
tion of  au  inferior  kind.     I  do  not  think   there  is 
much    demand   amongst   the    private    employers  for 
much  more  than  that  at  present. 

902.  What  is  the  staff  of  the  school  ? — The  staff 
consists  of  a  principal  and  a  vice-principal,  and  then 
there  are  several  teachers.     There  is  one  teacher  of 
drawing   of  naval  architecture,    another   teacher    of 
marine  engine  drawing,  and  then  there  are  two  who 
give  occasional  assistance  hi  naval  architecture  and 
design,  and  in  marine  engine  design.     Those  are  the 
permanent  staff' of  the  school. 

903.  And  what  is  the  annual  cost  of  the  school  ? — 
As  far  as  1  can   make  out  it  is  about  2,7001.  a  year, 
and  that  includes  a  very  considerable  sum  that  is  paid 
for  lectures,  about  500^.  a  year.     I  am  not  of  course 
including  in   that  what  the   Admiralty  pay  for  the 
students  for  board  and  lodging.     That  I  do  not  think 
is  properly  a  sum  that  would  be  included  in  the  ex- 
penses of  the  school  of  naval  architecture. 

904.  On  what  ground  do  you  consider  that  not  to 
be  part  of  the  expense  of  the  school  ? — Because  they 
must  be  provided  somewhere,  and  that   is  a  private 
arrangement  of  the  Admiralty  entirely,  and  not  with 
the  school  at  all.     The  only  arrangement  between  the 
school  and  the  Admiralty  is  that   the  Admiralty  give 
the    school    25/.    a   year   for   each    pupil    that    they 
send  for  instruction. 

905.  Besides  the  work  of  the  school  itself  during 
the    summer    the   pupils    are  at  work  in   the    Royal 
dockyard  ? — Yes. 

906.  Under   whose   superintendence   are   they   at 
that  time  ? — Under  the  superintendence  of  the  principal 
dockyard  authorities. 

907.  Do  you  lose  sight  of  them  altogether  ? — No,  I 
do  not;  they  all  are  required  by  the  Chief  Constructor 
of  the  Navy  to  write  monthly  journals  which  are  sent 
up  to  London,  and  I  have  an  opportunity  of  seeing 
and  inspecting  them. 

908.  Has  the  principal  of  the  school  anything  to  do 
with  them  during  that  period  ? — Nothing  whatever. 
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909.  Are   ili.-v    di-|M-r-ed    '"    <vrt'li"    proportions 
amongst    the    different    dockyards?—  Yes.    they    are 
according  i..  the  «.',k   thai   is  going  on.    They  are 

-,,  dm!    they  may  have  an  opportunity 
ting    ill.-   host    kinds   of  work    in    different 

910.  1  )o  von  think  it  important  fortln-m  to  gotbroagn 
Mich  n  course  of  iiir-miction  :  —  Very  important  indeed. 
I  may  also  mention  that  the  Admiralty  are  good  enough 
to  allow   private   Miidenls  lo  attend  the  dockyards   in 

.me  w:iv,  and  on  the  i-am.-  conditions.      They  arc 
allow,  i   ih-  ii  -own  dockyard,  and  they  go  to 

tin-in  on  the  condition  of  complying  with  the  ordinary 
rules. 

911.  (  Mr.  Sam  ii  i  Ixmi.)  There'  w;is  formerly  a  sehool 
..f  mathematics  and  mivnl  construction  at  Portsmouth, 
was  ther,-  not  ?  —  There  was. 

912.  Were  you   connected  with   that  school  ?  —  1 
was  the  principal  of  it. 

!)i:i.  How  long  did  it  exist  ?  —  Five  years. 

914.  And  it  was  closed  in  1853,  was  it  not  ?  —  It 


. 

915.  What  was  the  success  of  that  school?  —  The 
chief  con>truetor  and  the  three  constructors  of  the  i,-i\  y 
at  thii"   present  moment  were  pupils  of  that  school, 
nnd  all  the  others  are  occupying  high  positions  in  the 
different  dockyards  of  those  that  remain  in  the  ser- 
vie.-,  and  some  are  dead;    but  I  should  think  that 
three-fourths  of  them  are  what  are  called  foremen  in 
the  yards  —  or  assistant-master  shipwrights. 

916.  Why  was  that  school  given  up  ?  —  I  think  it 
was  given  up  because  it  was  said  that  they  did  not 
want  so  many  trained  persons,  and  could  do  without 
them. 

917.  By  whom  was  that  alleged?  —  I  have  always 
believed,  and   1  think  I  have  reason  to  believe,  that 
the  Department  of  the  Surveyor  of  the  Navy  was  not 
friendly  to  the  school  from  the  beginning  ;  nnd  certain 
promises  were  made  to  the  students  which  when  the 
time  came  were  broken,   in  consequence   of  its  being 
said  that  it  was  impossible  to  provide  for  them.     They 

all  in  fact  to  be  made  leading  men,  but  when 
the  time  came  to  appoint  them  leading  men  thero 
were  no  places  where  leading  men  were  required. 

918.  Then  the  school  was  established  at  the  sugges- 
tion of  persons  holding  political  positions,  and  was  not 
favoured  by  the  permanent  officials  ?  —  Quite  so  ;  that 
is  to  say,  the  permanent  officials  in  the  ship-building 
branch. 

919.  What  is  the  state  of  things  with  respect  to  the 
at  school  ;    is   there  some  difference  of  opinion 

between  the  executive  department  and  the  superior 
officers  ?  —  At  this  present  moment  there  is  the  best 
of  understanding  with  everybody  in  the  Admiralty. 
They  favour  the  school,  and  do  everything  they  can 
to  ^ivi-  suitable  positions  to  those  who  pass  through  it. 
!):>().  The  permanent  officials  are  equally  anxious 
with  the  political  officers  now  to  promote  the  interests 
of  the  school  ?  —  Quite  so.  In  fact  the  permanent 
officers,  those  having  the  greatest  weight,  arc  those 
who  we:  -e  formerly  educated  at  the  school  of  mathe- 
nuities  nml  niiMil  con.-truetion  ;  and  they  naturally,  I 
suppose,  knowing  the  value  of  the  education,  favour 

the  |  :  I"  111. 

ill.'  I.  And  have  you  sent  out  a  sufficient  number  of 
pupils  from  the  pre.-cnt  school  to  test  the  value  of  the 
M-ho.il  ?  —  I  think  so. 

!»22.  Which  is  fully  acknowledged  by  those  under 
whom  th.-y  arc  employed  ?  —  Quite  so.  In  fact  I  may 
pay  that  the  first  we  sent  out  is  employed  a  great 
deal  conl'nleniially  under  the  Chief  Constructor  of  the 
.,  who  finds  him,  I  know,  a  very  valuable 


111':!.  In  answer  to  a  question  of  his  Grace  the 
Chairman  you  drew  a  di.-tinction  between  naval 
nrehitccts  and  marine  engineers.  Is  not  that  a  differ- 

v.hich  is  every  .lay  diminishing?  —  As  regards  I  ho 
dockyards  it  i.s  ;  but  there  is  an  essential  ditli-rence  OS 

•I-  tin-  .-I  inh  'ills,  because  one  hal  Cot'  the.  Admiralty 
.-Indent-  arc:  Irom  that  <  nave  be.-n  brought 

up  at  the  dockyard*  and  in  the  factories  with  the 


der-iim  of  becoming  engineers  on  board  ship,  and 
they  are  not  intended  to  lie  removed  from  that  pro- 
u  ;  15  out  of  the  30  that,  are  at  South  Ken- 
sington will  become  engineers  in  the  navy.  That 
will  be  their  profession,  and  it  is  not  intended  to  take 
them  away  from  it. 

924.  But  the  naval  architects  must  necessarily  also 
be   acquainted  with   marine  engineering,   must    they 
not  ? — They  are  to  a  great  extent. 

925.  Are  there  any  other  means  in  the  country  at 
present  of  acquiring    theoretical    instruction    in    the 
profession  of  naval  architecture  and  marine  engineer- 
ing ? — I  know  of  none,  unless  it  may  be  that  Professor 
Kankiiie,  of  Glasgow,  has  a  class  ;  but  whether  in  his 
class  he  comprehends  much  of  naval  architecture  I  do 
not  know,  but  certainly  nothing  so  systematical  or  in 
the  same  way  as  it  is  with  us  ;  but  I  know  of  no  other 
place  where  the  knowledge  is  professed  to  be  given. 

926.  Have  you    any   means  of  judging  whether 
the  application  of  theoretical  knowledge  to  the  art  of 
naval  architecture  has  led  to  very  striking  results  ? — 
I  can  only  instance  the  present  Chief  Constructor  of 
the  Navy,  who  I  presume  obtained  a  great  deal  of 
theoretical  knowledge  at  the  School  of  Naval  Archi- 
tecture at  Portsmouth  between  1848  and  1853. 

927.  Without   which    theoretical    knowledge    you 
think  that  he  would  have  been  much  less  successful  ? 
— I  do  not  think  in  the  first   instance  that  he  would 
have  been  likely  to  have  turned  his  attention  to  that 
branch  of  knowledge  at  all. 

928.  But  your  experience  is  that  the  advantages  of 
the    school   arc   not   generally  appreciated  by  naval 
architects  and  marine  engineers  in  private  practice  ? 
— I  think  not. 

929.  Do  you   know   in  what  way  those   men  are 
educated  ? — The  chief  builders  and  heads  of  the  firms 
themselves,   I    suppose,   have   the    education    of   any 
other  gentleman  in  the  country,  especially  in  a  mer- 
cantile point  of  view.    It  is  a  mercantile  education  they 
receive  more  than  anything  else.    They  generally  have 
draughtsmen  nnd  other  people  who  design  their  ships, 
who  become   in  some  way   or   other  acquainted  with 
the  principal  types  of  vessels  and  engines,  and  who  have 
a  practical  acquaintance  with  them,  but  nothing  beyond 
that. 

930.  Of  course  you  will  admit  that  in  spite  of  the 
want  of  theoretical  instruction  those  men  are  very 
competent  engineers  ? — Certainly. 

931.  But  you  would  consider  that  they  would  be 
likely  to  be  much  more  competent  if  they  were  theo- 
retically instructed,  as  well  as  having  the  large  amount 
of  practice  which  they  possess  ? — I  should  think  so. 

932.  You  have  no  doubt  at  all  about  it  ? — None 
whatever  in  my  own  mind. 

933.  It  is  the  case,  is  it  not,  that  in  foreign  coun- 
tries the  amount  of  practical  knowledge  possessed  by 
naval  architects  and  marine  engineers  has  increased 
very  much  lately? — Very  much  indeed. 

934.  So  as  to  place  them  much  more  nearly  on  a 
level  with  us  in   that  respect,  and   their  theoretical 
knowledge  is  likely  to  be  much  greater  than  that  of 
men  trained  as  our  naval  architects  and  marine  engi- 
neers in  private  practice  are  trained  ? — Quite  so. 

935.  Have  you  given  any  attention  at  all  to  the 
question  of  enlarging  the  sphere  of  the  School  of  Naval 
Architecture    so   as   to  embrace   persons   wishing  to 
devote   themselves   to   engineering   generally  ? — Yes, 
to  some  extent. 

936.  \Vill   you  kindly  give  the  Commission   your 
opinion    upon    that    subject? — My   opinion    is,    that 
much  of  what   is  now  taught  at  the  School  of  Naval 
Architecture  would  be  common  to  some  other  pro- 
iWions.      In   fact   it  would   be   done   better   if  in    a 
school    of    application,     as    the     School    of    Naval 
Architecture  is,  we  had    a   system    similar  to   what 
they    have    in    France    of    a    Polytechnique    school 
followed   by  schools   of  application,   that   would   be  a 
much   better  system  than  you  could  possibly  get  by 
attempting   to  combine  in   one  school   mathematical 
knowledge  and  application  together.     What  we  suffer 
from  in  this  country  is  from  our  not  having  a  general 
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school  in  which  people  destined  for  public  depart- 
ments  are  all  educated  together  up  ID  a  certain 
standard  as  far  ;is  can  In',  am!  then  afterwards  sent 
out  into  schools  of  application  for  (lie  special  branches. 
That  is  the  best,  system  in  my  opinion. 

937.  Would  you  regard  that  school  us  beiujr  capable 
of  becoming  the   general   school   of  which   you   have 
spoken  ? — It  might  become  the   nucleus,  and  then  it 
would  branch  oft'  into  two.     A  great  deal,  for  instance, 
of  the  mathematics   which  is   taught   might  be  made 
available  for   persons  who  are   wanting   to  study  for 
many  other  professions,  engineers  generally,  or  archi- 
tects.    A  great  part  of  pure  mathematics,  for  instance, 
is  not  special  to  naval  architecture  ;  it  is  only  necessary 
in  order  that  people  may  have  a  competent  knowledge 
in  subsequent  applications. 

938.  You   say  that  it  would  branch  off  into  two 
departments  ? — I  think  it  would  do  so. 

939.  The  second  department  would  then  bo  simply 
that  of  naval  architecture  and   marine  engineering  ? 
— Quite  so,    in    its    higher    departments.     Then    the 
present  four  years'  course  would  perhaps  be  two  years 
at  the  general  course,  and  two  years  in  the  school  of 
application. 

940.  Have  you  any  classes  which  are  duplicates  or 
nearly  so  of  other  classes  conducted  in  Government 
institutions  or  establishments  ? — I  do  not  think  that 
there  is  much  done  in  most  of  the  Government  estab- 
lishments :  all   that  I   know  of  is  in   such  establish- 
ments  as  Woolwich    and    Sandhurst,    but    I    should 
think  that  even  for  them  the   engineer   or  artillery 
officers   must  be   educated  up  to    a    certain   extent 
in  the  general  school  and  then  afterwards  be  a  shorter 
time  in  the  special  school   for  engineering  or  artil- 
lery.    At  Woolwich  they  attempt  to  do  what  we  are 
attempting  to  do,  and  at  South  Kensington  we  give 
them  what  would  be  given  in  France,  partly  in  the 
polyteclmique  school  and  partly  in  a  school  of  appli- 
cation of  artillery  or  engineering. 

941.  Then   that   general   school   with   respect   to 
officers  in  the  army  and  navy  would  hold  the  place  of 
the   ficole  Polytechniqne   and  the  subsequent  teach- 
ing would  be  in   their   own  special  local  schools  ? — 
What  I  would  say  is,  that  if  you  established  a  school 
something  like  the  Polytechnique  school  in  France 
our  students  would  go  for  a  part  of  the  time  there,  and 
then  afterwards  go  to  their  special  school  of  naval 
architecture.     What  we  do  now  is  to  attempt  to  com- 
bine the  two,  because  we  cannot  get  the  instruction 
in  any  other  manner. 

942.  Have  you  any  classes  parallel  to  those  of  the 
School  of  Mines? — No,  I  think  not  ;  unless  you  call 
the  School  of  Mines  in  its  department  similar  to  that 
of  naval  architecture  and  marine  engineering. 

943.  I  mean  the  School  of  Mines  which  exists  in 
Jermyn  Street  ? — No,  I  do  not  think  we  have  any- 
thing exactly  common.     I  think  it  would  be  a  very 
great  advantage  if  the  School  of  Mines  were  brought 
more  into  communication  with  our  school ;  for  we  have 
the  greatest  difficulty  at  present  in  getting  good  in- 
struction, except  at  enormous  cost,  and  a  great  waste 
of  time   in  many  departments,  such  as  chemistry  and 
physics.     We  feel  the  want  of  some  school  like  the 
School  of  Mines  in   immediate  contact  with  us  veiy 
greatly  indeed.  We  have  the  greatest  difficulty,  which 
we  have  only  just  overcome,  in  getting  anything  like 
sufficiently  good  elementary  instruction   in  chemistry 
for  instance.     We  have  just   come  to  an  arrangement 
with  Dr.  Frankland  only  within  the  last  two  or  three 
days,  so  that  we  may  be  able  to  get  20  good  lectures 
in  the  course  of  the  year  for  our  students. 

944.  Which   lectures   will   be  delivered   at  South 
Kensington  ? — We  have  arranged  that  they  should  not ; 
we  are  to  let  them  go  to  the  College  of  Chemistry  in 
Oxford  Street. 

945.  Then  so  far  the  two  schools  will  be  amalga- 
mated ? — Yes  ;  but  it  would  be  much  more  satisfactory 
and  much  more  serviceable  to  us  if  we  had  the  college 
of  chemistry   under  the   same  roof  with   ourselves. 
There  would  be  all  that  waste  of  time  going  backwards 
and  forwards  saved. 
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94(5.  Are  there  not  some  very  extensive  laboratories 
in  course  of  constniclion  at  South  Kensington  ?_ 
Then!  are  in  connexion  with  I  IK-  future  building  for 
the  School  of  Naval  Architecture;  but  they  have  been 
in  abeyance  for  two  years. 

947.  But  some  progress  is  now  being  made  again, 
is  there  not,  with  those  buildings  ? — Yes,  there  i  . 

948.  And  those  laboratories    were  intended  prima- 
rily for  the  School  of  Naval  Architecture  ? — I  think 
they  were  designed  for  the  School  of  Chemistry,  and 
the  School  of  Naval  Architecture  was  to  have  its  share 
in  them  ;  they  were  not   entirely   for    the  School    of 
Naval  Architecture.   1  think  it  was  intended  to  remove 
the  College  of  Chemistry  to  South  Kensington. 

949.  Have  you  heard  any  plan  suggested  of  estab- 
lishing a  school  for  training  science  teachers  ? — I  have 
heard  of  no  such  system. 

950.  Assuming   such   a  school    to    be    established, 
would  there  be  many  subjects  which  could  be  taught 
by  the   same  professors  and  in   the  same  manner  to 
those   science   teachers  and   to    the  pupils   of   your 
school? — Yes,  a  great  many  subjects  certainly  ;  all  in 
pure  mathematics,  for  instance,  or  at  least  the  greater 
part. 

951.  And  in  physical  science  also? — Yes.  in  physi- 
cal science  also. 

952.  So  far  as  you  pretend  to  be  a  general  school, 
or  what  you  call  a  polytechnic  school,  the  instruction 
in  your  school  is  very  similar,  is  it  not,  to  that  which 
the  science  teachers  would  require  ? — Yes,  the  higher 
elass  of  science  teachers  decidedly. 

953.  Are  the  students  of  your  school  employed  in 
actual  construction  during  the  period  which  they  spend 
in  the  dockyards  ? — They  are,  with  the  addition  that 
they  are   obliged  to   keep   a  journal,  and   to   make 
sketches  of  the  most  interesting  work  in  which  they 
take  a  part,  and  which  they  otherwise  see. 

954.  You  are  aware,  are  you  not,  that  one  of  the 
defects  which  is  acknowledged  to  adhere  to  the  system 
pursued  in  the  continental  scientific  instruction  is  that 
there  are  but  few  opportunities  for  acquiring  practical 
skill  on  the  part  of  the  pupils  ? — At  the  French  School 
of  Application  du  Genie  Maritime,  which  corresponds 
with  our  School  of  Naval  Architecture,  their  pupils 
are  employed  in  the  summer  months  in  the  dockyards, 
and  I  think  they  would  have  similar  opportunities  to 
our  own.     The  difference  would  be  this,  that  when 
they  first  go  many  of  them  would  not  know  the  stem 
from  the  stern  of  a  ship,  or  the  inside  from  the  outside 
of  an   engine,  they  having  never  seen  them,    having 
merely  had  theoretical  instruction  at  the  Ecole  Poly- 
technique  ;   whereas  all  our  students  who  come*from 
the  dockyards  have   been   actually  employed  either  on 
marine   engines  or  on   shipbuilding   for   four  or  five 
years,  and  have  got  a  great  deal  of  practical  know- 
ledge. 

955.  And  that  combination  of  science  and  practice 
you  consider  to  be  the  best  course  which   a  man  can 
follow  ? — I  do.     I  think  that  the  French  system  is 
defective.     I  think   it   is   too  late   to   take  up  a  study 
like  that  of  a  practical  knowledge  of  naval  architecture 
so  late  in  life  as  is   the  case  with   a  pupil  leaving  the 
polytechnic  school,  to  say  nothing  of  the  fact  that  no 
person  then  would  take  to  work  and  do  it  similar  to  a 
workman,  and    therefore    he   would  not  acquire   the 
practical  knowledge  which  is  very  desirable  in  a  person 
who  is  going  to  superintend  such  establishments  after- 
wards, whereas  all  our  students  have  been  actually 
working  and    earning    their  wages    for   four  or  live 
years. 

956.  According  to  the  continental   system   they  do 
not  learn  the  practical  use  of  tools  till  they  are  20  or 
2 1   years  of  age  ? — I  very  much   question    the  fact 
whether  they  ever  effectively  learn  the  use  of  tools  at 
all,  commencing,  as  they  do,  so  late  in  life. 

957.  Do  you  know  anything  of  the  Ecole  des  Arts  et 
Metiers  in  France  ? — No. 

953.  (Dr.  Sharpey.)  I  think  you  make  a  clear 
distinction  between  instruction  in  pure  science  and  in 
its  practical  applications  ? — Quite  so. 

959.  Do  you  think  that  in  the  school  with  which 
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you  »rc  particularly  connected  the  first  two  mn  that 
•re  wnr  employed  'in  that  school  might  bo  devoted  '» 
the  acquisition  of  pure  science  ?— 'i  es,  1  Hunk  it 

uldt  .,,d  division. 

960.  Ami    then    I"    study   the    •pfHUMKHU    Kfter- 
rts  ?— Ye.,  1  think  to. 

961.  What  is  your  view  us  l<>  the  source  where  the 
ptipiN  ini'.'ht   get    that    instruction   in   pure  science  ; 
iniL'ht  it  be  in  iinv  of  the  (lovernnient  establishment-. 

or  might  it  not' be  in  independent  establishments, 
such  as  the  nnivei-ities.  mid  others  now  existing  ill 
the  country  ?— I  think  what  we  should  require  could 
..nlv  be  pot  in  a  special  school  which  would  '»•  best 
under  the  sanction  of  the  Government,  something 
like  the  Polyteeniiiue  school  in  France. 

B,  Hut"  still  tin-  subjects  thin  would  be  tanghl 
thei-i-  arc  in  coiniiioii  with  those  that  are  taught  else- 
where, arc  they  not  '" — To  some  extent  ;  but  then  the 
uni\.  'oin  the  very  nature  of  the  case,  go 

much  further  in  the  way  of  theoretical  knowledge 
than  we  should  care  to  do,  or  than  it  would  be 

able  to  do ;  therefore  that  would  be  so  far  a  waste 
of  time. 

963.  No  doubt  that  is  the  aim  of  some  of  our  uni- 
versities,   but     take     the     case    of   Owen's   College, 
Manchester,  or  King's  College,  or  University  College, 
London,  where  instruction  is  given  in  mathematics, 
and  in  chemistry,  ami  in  physics,  might  not  the  know- 
ledge required  be  obtained  in  one  of  those  institutions, 
or    in   institutions    like   them  ?— I  think  it  might  be 
certainly;  but   I   think   that   the  Admiralty   would 
hardly  like  to  send  their  students  to  a  private  estab- 
lishment, where  they  would   have   no   control    over 
them. 

964.  You  think  the  chief  reason  then  for  sending 
them  to  a  public  establishment  is  that  they  would  be 
looked  after  ? — They  would  be  looked  after,  and  every- 
thing  in  the  way  of  instruction  would  be  given  just 
in  proportion  to  their  needs. 

9'io.  Apart  from  the  question  of  looking  after  the 
conduct  and  mode  of  life  of  the  students,  and  with 
reference  solely  to  the  instruction  obtained  ;  could 
not  the  amount  of  that  instruction  be  tested  by  ex- 
amination ? — It  might  be  so. 

966.  Might  it  not  be  stated  in  a  programme  what 
was  really  required,  and  the  acquirement    tested  by 
- iuntion  ? — It  might    be.     Then  it  is  a  question 
wlii-thcr    t  lilisliraents,   such   as  King's  Col- 

lege, which  look  to  other  objects  for  their  students, 
would  care  to  go  into  a  more  special  groove  for  a 
particular  and  a  very  narrow  class  of  students.  I 
thinf  it  is  a  very  doubtful  question. 

'.X>~.    1  la-  Kind's  College  now  any  class  of  applied 
-They  have,   but  that  is  chiefly  for  civil 
engineer-.  ]  think. 

!">s.  Could  not  the  extent  of  mathematical  study 

deemed  requisite  be  determined  by  a  programme? — 

I    think  it  might  be  done,  certainly. 

'.  Then  with   regard  to  the  competency  of  the 

leaching  ;  to  avoid   invidious  selection,  I  may  refer  to 

men  who    are   no    longer   teachers,  such   as    Professor 

ile  Morgan  or  Mr.  Hirst  ;  it  would  make  no  difference 

to  ih.  in  whether  they  taught  in  j,n  independent  school 

or  in  a  Kovernmeni  ,-<-hool  ? — No,  I  should  think  not. 

•.  Or  the  late. Mr.  Graham,  formerly  Professor  of 

Chemistry  ; — Certainly  not. 

!)71.  Which  would  be  the  most  economical,  do  you 

think,  with  rc^ml  to  the   outlay  of  public  money? 

That  I  am  hardly  prepared  to  answer,  but  I  should  think 
it  won!, |  be  very  much  the  same  as  it  is  now. 

!i7L'.    I  lee  that  one  of  your  students  for  four  years' 
...it  :',.-;<)/.  ?*-T«B,  that  is  about  the 

"""""i1  I    I  <>•'>(.  or  67/.  a  year  would  be 

the  i  e||. 

ii  aware  that    a    medical   student  in  any 

of  tie  It,  London    obtains   four  years'  instruc- 

•<    a    variety   of  subjects  for   less  than  KM)/.  '; 

And  that  include-   ho-piml    practice,    which  in 

'  off  against  v,hal  i^given  -nil  nitons]  v, 
in  the  ca.se  of  your  .-indents,  at   the  dockyards? I 


think  you  must  put  in  opposition  to  that  the  fact  that 
the  teacher-  do  not  ghc  their  whole  time  to  instruc- 
tion. The  teachers  in  those  medical  schools  are  phy- 
sicians and  surgeons  in  considerable  practice,  and  only 
give  a  portion  of  their  time  to  teach,  whereas  in  the 
other  schools  their  whole  time  is  given  to  instruction. 

975.  I  am  not  speaking  of  the  rcmunerat  ion  of  the 
teachers  but  of  the  expense  of  the  education  ;  it  is 
admitted  that  our  medical  schools  may  require  revision 
and  improvement,  and  it  is  to  be  hoped  that  they  will 
be  amended  in  various  respects,  but  still  at  present  the 
country  is  supplied  with  competent  medical  men  at 
that  rate  ? — I  think  it  could  not  be  done  so*  if  medical 
schools   were   taught  only   by  persons   whose  whole 
professional  income  was  derived  from  the  fees  of  the 
students,  which  is  not  now  the  case. 

976.  The   question  is   whether  if  the    students  of 
naval  architecture  and  marine  engineering  received  the 
previous  training  in  independent  institutions,  it  might 
not  be  more  economial  than  establishing  a  Government 
school  for  that  purpose? — The  object  of  my  remark  was 
to  show  that  medical  schools  from  the  very  nature  of  the 
case  are  exceptions,  and  are  not  to  be  compared  with 
the  ordinary  schools  of  education,  because  the  teachers 
in  them  are  physicians  and   surgeons  in  considerable 
private  practice,  and  it  serves   their  purpose  to  give 
part   of  their  time   for  the  instruction   of  students  ; 
therefore,  I  do  not  think  you  can  make  a  comparison. 

977.  (Professor  Huxley.)  I  think  it  seems  to   be 
your  view  that  the  general  and  scientific  instruction 
with  which  persons  should  be  prepared  before  cominir 
up  to  the  School  of  Naval  Architecture  should  also  have 
had  so  to  speak  a  certain  special  direction  ? — I  think 
it  is  desirable  that  it  should  be  so. 

978  And  I  gathered  from  what  you  said  about  the 
existing  colleges,  that  in  your  judgment  the  scien- 
tific instruction  which  is  given  in  them  is  limited 
and  determined  to  a  great  extent  by  the  character  of 
the  students  who  already  attend  those  colleges  ;  that 
is  to  say,  that  some  of  those  students  are  going  up  for 
degrees  in  arts,  and  some  are  going  up  for  degrees  in 
medicine,  and  consequently  the  instruction  given  at 
those  colleges,  even  in  general  science,  is  to  a  great 
extent  determined  by  the  necessities  of  the  students, 
and  therefore  cannot  be  precisely  fitted  for  the  pur- 
poses of  your  naval  school? — That  is  what  I  intended 
to  convey,  and  I  doubted  whether  it  would  be  worth 
the  while  of  those  institutions  to  narrow  their  course, 
or  to  introduce  a  special  course  with  the  object  of 
serving  a  special  and  small  class. 

979.  (Dr.  Miller.)  I  observe  that  you  state  that 
there  is  500/.  a  year  allowed  for  lectures ;  what  does 
that    mean  ? — There    are    lectures    on    professional 
subjects  to  a  very  great  extent  ;  there  are  lectures 
on  the  theory  of  construction   of  naval   architecture. 
The  Chief  Constructor  of  the  Navy  lias  been  good 
enough  generally  speaking  to  give  10  lectures  upon 
shipbuilding  and  kindred  subjects  :  and  we  are   also 
obliged  in  that  way  to   get  what    little  instruction 
we  can  get  at  present  in  physics,  which  I  am  sorry  to 
say  is  not  nearly  so  extensive  as  I  could  wish  in  con- 
sequence of  our  severance  from  the  other  establish- 
ments. 

980.  With  regard  to  chemistry  an  arrangement   has 
been  made,  has  there  not,  with  the  Royal  College   of 
Chemistry  ? — There  has. 

981.  And  that  I  suppose  is  a  gratuitous  arrangement 
so  far  as  the  School  of  Mines  is  concerned  ? —  No,  we 
have  to  give  150/.  a  year  for  the  instruction  that  is  to 
bo  given  to  us  in  that  way. 

982.  But  is  it  a  special  course  that  is  given  to  your 
students  ? — Yes,  a  special  course  which  is  given   en- 
tirely to  our  students.  Dr.  Frankland  would  have  been 
very  glad  for  our  students  to  have  attended  his  general 
course,  but  it  was  simply  impossible  on  account  of  the 
time ;    it   would   have  destroyed   the   whole  of  our 
course,  or  interfered  with  it  so  much  that  it  could  not 
pos-ihly   have  gone  on    satisfactorily  :    therefore    In: 
provides  a   special    course   ut   such  a  time   as  we  can 
spare  the  students. 

983  T  notice  that  you  state  that  several  of  those  pupils 
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have  been  corning  wages  themselves;  how  is  it  that 
;it  the  time  that  they  were  pupils  of  the  school  it  would 
lie  necessary  for  the  Admiralty  to  nmiutuiu  them  ? — 
'I'hey  are  apprentices  or  engineer  students  bound  to 
I  he  Admiralty  for  a  certain  number  of  yours. 

iJSl.  Tlicii  they  receive  wages,  and  in  addition  the 
Admiralty  maintain  tliem  whilst  they  are  paying  them 
wages  ? — Yes,  quite  so.  I  think  it  is  a  guinea  a  week 
that  they  are  allowed  while  they  are  away  from  the 
yard,  in  addition  to  their  wages. 

985.  About  what  is  their  wages  ? — In  the  case  of 
shipwright  apprentices  it  varies  from  6s.  6d.  up  to  12*. 
a  week,  according  to  the  length  of  service  ;  the  engineer 
students  have  double  that. 

986.  Do  you  require  any  knowledge  of  mathematics 
on  i  he  part  of  the  students  who  come  up  ? — Yes,  a  very 
considerable  knowledge  of  mathematics. 

987.  You  formerly  had  a  school  at  Portsmouth  for 
i  lie  same  purpose,  had  you  not  ? — Yes. 

988.  Do   you   consider  that  tho   circumstances   at 
Portsmouth   were   favourable   for  the   maintenance  of 
such  a  school  ? — No,  I  do  not  think  that  they  were. 
It  entirely  broke  down  in  the  practical  part  of  the 
instruction.     They  were  put  under  the  master  ship- 
wright, who  had  no  time  to  attend  to  them,  and  there 
was  a  very  inferior  officer  in  immediate  charge  under 
him  who  was  afraid  to  make  representations,  and  as  a 
matter  of  fact  they  got  very  few  opportunities  of  good 
practical  knowledge. 

989.  My  object  in  asking  you  the  question  was  to 
ascertain  whether  in  your  judgment  it  was  better  that 
the  school  should  be  in  the  immediate  vicinity  of  n 
naval  yard,  or  whether   it  was  better  that  the   school 
should  be  in  London  ? — I  think  it  is  better  away  from 
any  special  yard,  because  there  is  a  difficulty  in  de- 
taching it  then  from  the  immediate  superintendence  of 
the  person  who  happens  to  be  the  master  shipwright. 
I  think  it  is  very  often  not  a  very  good  thing  to  leave 
the  entire  control  of  the  practical  part  in  his  hands  : 
whereas:  as  it  is  now  it  is  superintended  immediately 
from]  Whitehall,  and  by  this  system  of  journals  it  is 
impossible  for  them  to  be  neglected. 

990.  Have  you  daily  reports  as  to  what  the  students 
are  doing  ? — Monthly  reports.     They  send  up  a  jour- 
nal containing  sketches  of  what  they  do,  and  that  being 
sent  to  the  Chief  Constructor,  by  whom  it  is  carefully 
looked  over,  it  is  impossible  that  they  can  be  neglected 
at  the  yard  ;    whereas  I  know  in  former  cases  they 
were  very  much  neglected  at  Portsmouth, 

991.  How  many  students  arc  now  in  attendance  at 
the  School  of  Naval  Architecture  ? — 40  is  the  total 
number  ;    30    Admiralty   students,    and    10    private 
students. 

992.  And  is  that  school  open  to  any  person  ;  that 
is   to  say,  does  everybody  go   through    tho  ordinary 
matriculation,  or  may  any  person   come  ? — Any  person 
may  come  on  paying  the  fee,   if  he  can  satisfy  the 
principal,  whoso  business  is  to  look  to  that,  that  he 
has  sufficient   mathematical  knowledge   to  benefit  by 
the  instruction  given. 

993.  Are  any  pupils  sent  to  the  school  from  foreign 
governments  ? — Yes,  there  have  been  four  students 
from  Russia  ;   aiyl  at  the  present  moment  there  are 
three  students  from  the  Egyptian  government;    and 
there  is  one  Dutchman  from  a  private  firm  in  Holland, 
but  he  is  not  sent  by  the  government. 

994.  The  laboratory  of  the  school  is  a  very  exten- 
sive one,  is  it  not? — The  present  laboratory  is  not  at 
all  an  extensive  one ;   but  it  will  be  so. 

995.  Do  you  know  what  is  the  estimated  expense 
of  its  construction  ? — I  do  not.     Dr.  Hofmann  gave 
an  estimate  of  it. 

996.  Was   it  40.000/.  or  50,000/.  ?— It  was  some 
considerable   sum,  but  I  cannot   charge  my  memory 
with  it. 

997.  Was  it  not  enough  to  buy  the  whole  of  the 
lories   in   England? — I  do  not  know  what  the 

•i  amount  was,  and  I  cannot  give  any  opinion. 
90S.   (.Mnri/iiis  of  Lansdownc.)    Have  you  told  us 
the  \\-M\\\\  age  at  which  the  Admiralty  pupils  and  ordi- 
nary pupils  come  to  the  School  of  Naval  Architecture  ? 


— The  Admiralty  pupils  are  from  about  19  or  20.  The 
ordinary  pupils  vary  ;  some  of  them  come  as  young  as 
17  or  18;  and  a  few  who  come  for  special  pmpn-e- 
of  their  own,  and  go  through  only  a  part  of  ihe  coarse, 
may  come  as  late  as  30  or  40.  I  think  there  is  on'-  at 
[<ii  ,  ni  \\lio  is  something  like  40. 

999.  If  this  division,  which  I  think  I  understood 
you  somewhat  recommended,  of  the  whole  course  into 
a  theoretical  course  and  an  applied  course  were  to  be 
adopted,  the  Admiralty  pupils,  who  come  I  think  you 
said  from  19  to  20,  might  come  later,  might  they  not, 
and  might  complete  the  first  half  of  their  course  were 
it  possible  to  do  so  elsewhere  ? — They  might  do  M>. 

1000.  That  would  bo  a  considerable  saving  of  ex- 
pense, I  presume,  because  the  present  course  is  an 
expensive  one  as  compared  with  other  courses  ? — Yes, 
it  would  be  a  saving  of  expense. 

1001.  With  regard  to  other  ordinary  pupils,  are 
they  obliged  to  complete  the  whole  course  ? — They  go 
through  the  whole  course ;  but  there  are  very  few  of 
them  who  come  well  enough  prepared  to  do  very  well, 
and  to  obtain  a  great  deal  of  mathematical  knowledge 
there. 

1002.  How  does  the  course  end  ? — There  is  an  ex- 
amination at  the  end  of  eveiy  session  ;  and  those  at 
the  end  of  the  fourth  year  compete  for  the  degree 
which  is  given,  of  being  fellows  or  associates. 

1003.  Very  few  of  them  attain,  I  presume,  to  that 
degree  ? — Very  few  private  students. 

1004.  Have  you  any  means  of  ascertaining  the  future 
career  of  private  students  ? — I  have  heard  of  one  or 
two,  and  I  think  I  have  heard  of  several  of  them 
being  engaged  in  private  business.     One  of  the  former 
private  students  is  at  present  the  assistant  seci'etary  of 
the  Institution  of  Naval  Architects. 

1005.  (Chairman.)  I  think  you  stated  that  there 
are  several  branches  of  physics  in  which,  if  possible, 
it  would  be  desirable  that  your  students  should  be  in- 
structed.    What  are   those   branches   in   which   you 
think  that  your  course  of  instruction  is  defective  ? — I 
should  like  to  have  a  more  extensive  course,  if  possible, 
in  magnetism  and  electricity,  and  subjects   of  that 
kind,  which   we   really   have   very   little   means    of 
getting.     We  get  a  course  of  about  six  or  seven  lec- 
tures only  in  the  year  on  those  subjects,  but  they  are 
not  enough  for  the  purpose  ;  and  we  could  have  more 
if  we  were  in  connexion  with  some  more  extensive 
establishment. 

1006.  In  your  opinion  ought  the  instruction  in  those 
branches  of  science  to  be  of  a  special  character  ? — No, 
except  as  regards  magnetism,  which  ought  to  have  a 
special  connexion  with  the  correction  of  compasses. 
We  have  had  the  advantage  this  year  of  having  three 
lectures  by  the  present  astronomer  Royal  upon  mag- 
netism, especially  with  reference  to  the  correction  of 
ships'  compasses,  and  a  very  valuable  and  interesting 
course  it  is. 

1007.  At  the  present  time  you  have  made  arrange- 
ments for  short  courses  of  lectures  ? — Yes,  we  have 
to  the  extent  of  about  500/.  a  year. 

1008.  You  stated,  did  you  not,  that  you  think  the 
first  two  years  of  the  course  might  be  rendered  useful 
to  a  more  extended   class  of  students  ? — I  think  it 
might. 

1009.  What  are  the  employments   or   professions 
in  which  you  think  students  might  be  satisfactorily 
educated  at  your  institution  ?  —  I   think   engineers 
generally  and  architects,  I  am  hardly  prepared  to  say 
exactly  the  professions,  but   all   those   to   whom   a 
considerable   knowledge   of    mathematics   would    be 
valuable. 

1010.  You  would  not  propose,  as  I  understand,  to 
establish  any  additions  to  the  present  course,  and  \oii 
would  allow  a  certain  number  to   leave  at    the  end  of 
the  first  two  years? — Yes,  if  you  take  our  present 
machinery,  but  I  would  rather  have  a  special  school 
corresponding  to  the  Polytechniquc  school,  and  then 
go  on  to  a  school  of  application  afterwards. 

1011.  (Dr.  Sharpey.)  Do  the  Admiralty  students 
reside  in  any  public  institution  ? — No,  they  do  not ; 
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ihi-y  arc  allow,  .1   !•>  n-ide   in  lodgings.     There  is  a 
,in  amount  of  supervision  kept  over  them. 

ion'.  What  «>rt  "f  supervision  is  there  ? — It  is 

not  niiytliini;  vrrv  great.  Tin-  places  where  they  live 
nre  luWWB,  ud  if  anything  went  wrong  it  wouhl  ).- 
ino,nired  into,  but  I  am  very  glad  to  say  tint  wo  have 
had  no  complaint  of  any  kind  :  our  students  have  con- 
•lucteil  themselves  extremely  well.  Perhaps  I  ought 
.y  that  in  the  dockyard  schools  the  ordinary 
apprentices  enter  with  a  \cry  Miiall  amonnl  of 
knowledge  indeed,  but  in  addition  to  mathematics 
I  have  made  a  very  great  point  of  their  being  in- 
Mliicted  in  elemeiitary  chemistry  and  physics  ; 
-iiler  that  a  matter  of  very  great  importance 
before  they  come  to  Kensington.  There  is  usually 
•liven  once  everv  week  a  lectiire  of  an  hour  or  an 
hour  and  a  half,  illustrated  by  apparatus  in  chemistry 
nml  natural  philosophy  generally,  and  the  examiner 
in  chemistry  has  pointed  out  to  me  that  the  earlier 
-indents  nt  the  school  at  South  Kensington  show 
more  knowledge  of  chemistry  than  those  who  have 
lie.'n  there  a  year  or  two  after. 

101:1.  (  Clitiirmnii.)  Are  the  dockyard  schools  open 
to  I  he  public  generally? — They  are  entirely  for  the 
apprentices  and  engineer  studein-. 

1014.  Are   the  apprentices  selected  from  amongst 
the  children  of  persons  altogether  employed  in  the 
dockyard  '; — Xot  necessarily  at  all.     There  is  a  certain 
list  which  is  kept  by  the  superintendent  of  the  dock- 
yard ;  and  then  there  is  a  competitive  examination 
which   is   conducted   by  the  Civil   Service  Commis- 
sioners, and  the  Admiralty  take  their  recommendation 
of  the  best,   and   the   same  course  is  pursued  with 
regard  to  engineer  students. 

1015.  At   what   age    do   they   commence    at    the 
dockyard  schools  ? — 14  years  of  age. 

1016.  Then   they  must  have   received  some  pre- 


liminary education  ? — The  dockyard  apprenticeships 
are  not  in  great  request,  and  therefore  it  has  been  found, 
lately  more  especially,  I  believe,  impossible  to  insist 
upon  any  very  high  standard  of  education  on  ad- 
mission ;  in  fact  they  come  now  with  very  great 
difficulty,  and  it  is  very  up-hill  work  to  teach  them. 
Itut  it  is  very  different  with  the  engineer  students, 
because  they  are  in  great  request,  and  we  get  very 
well-instructed  and  clever  boys  to  enter  as  engineer 
students. 

1017.  (Mr.  Samuelson.)  Are  those  schools  at  the 
dockyards  night  schools  or   day  schools  ? — They  are 
allowed  to  miss  work  in  the  yard  for  two  half  days 
every  week.     Every  person   in   the   dockyard  school 
attends  the  afternoon  and  evening  of  two  days  in  the 
week  and  the  evening  of  a   third  day.     The  Govern- 
ment cannot  afford  to  give  them  up  more  time  than 
that  from  their  work. 

1018.  How  would  you  compare  the  degree  of  in- 
struction in  science  given  in  those  schools  with  the 
instruction  given  in  the  elementary  science  schools  in 
connexion  with  the  Science  and  Art  Department  ? — 
I  do  not  think  that  any  of  them  would  pass  well  in 
any  one  separate  subject  ;  but  we  attempt   to  give 
them  a  little  elementary  knowledge  in  several  sub- 
jects.    They   get   a   knowledge  in  chemistry  of  the 
principal  gases,  and  some  knowledge  of  some  of  the 
metals  and  of  some  chemical  combinations ;   but   they 
cannot  go  very  far  in  that,  because  it  would  take  too 
much  time. 

1019.  (Dr.  Sharpey.)  They  would  not  pass  high  ? 
— No,  they  would  not  pass  high ;  not  like  those  who 
give  themselves  up  entirely  to  one  subject. 

1020.  (Chairman.)  Are    there    any  other   points 
upon  which  you  could  add  to  the  information  which, 
you  have  already  given  to  the  Commission  ? — No  ; 
nothing  occurs  to  me  at  present. 
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1021.  (Chairman.)  I  believe  you  are  the  principal 
of  the  Royal  School  of  Naval  Architecture  at  South 
KeiiHiigton  ? — I  am. 

1022.  You  also  hold  another  appointment  at  Ken- 
sington, do  you  not  ? — Yes  ;  I  am  superintendent  of 
the  Naval  Museum  there. 

1023.  Have  you  been  principal   of  the  School  of 
Naval  Architecture  since  its  original  establishment  ? 
— Yes,  from  the  beginning. 

1024.  That  school  has  been   established  about  six 
years,  1  believe  ? — Yes. 

1025.  Were  any  schools  of  the  same  kind  existing 
in  the  country  at  the  time  ? — No,  no  other  school  of 
the  same  kind. 

U)2(i.  Previous  to  the  establishment  of  the  Royal 
School  of  Naval  Architecture,  had  not  there  been 
other  schools  with  similar  objects  in  view? — Yes, 
two  in  succession,  at  different  dates,  with  an  interval 
between  them. 

1027.  What    were  those   schools? — I  cannot  give 

tlie  exact  names  ,,f  them,  they  were   both  Admiralty 

Schools  established  in  the  dockyards.     The  first  school 

'I  for  three  (,]•   Com-   years   and  was  broken  up,  I 

think,  about  •!()  years  ago,  and   the  second  school  was 

the   one   under  l)r.  Woolley  at  Portsmouth   dockyard. 

I  think    began  in  1849,  and  lasted  three  or  four 

bin  I  could  not  give  the  exact,  dai>  .  . 

Arc  you  aware  of  the  circumstances  in 
which  the  establishment  of  (he  pre.-ent  ,-chool  of  naval 
architecture  originated  ': — It  was  felt  both  at  the  Ad- 
miralty and  by  Dr.  Woolley  that  some  special  instruc- 
tion was  needed  f,,r  first-class  foremen,  especially  to 
take  charge-  <.f  the  new  work  that  was  likely  to  arise 
out  of  iron  .shipbuilding,  and  at  the  same  time  Mr. 
Kn-ell,  mid  a  good  many  influential  persons, 
working  lit  the  insiitntion  of  Naval  architects,  co- 
operaied  in  bringing  it  about,  but  upon  that  point  I 
think  you  will  tind  it  much  more  easy  to  obtain  accurate 
information  fr,,ni  Dr.  Woolley  than  from  myself. 

1<>L'!».  Arc  there  not  a  certain  number  of  pupils 


sent  to  your- school  by  the  Admiralty  ?— They  send  up 
30,  distributed  in  four  years. 

1030.  Have  you  also  a  number  of  private  students  ? 
— Yes,  they  have  fluctuated  from  two  at  the  beginning 
to,  I  think,  17  at  one  time,  and  have  now  fallen  off 
to  10. 

1031.  Then  the  whole  number  of  students  in  the 
school  does  not  exceed  about  40,  distributed  over  four 
years  ? — Precisely  so. 

1032.  Are  there  only  ten  in  each  year's  course  ? — 
No  ;  they  are  not   accurately  divided  in   that   way  ; 
there  may  be  seven  or  eight  in  one  year  and  12  or 
more  in  another, 

1033.  Are  the  private  students  generally  persons  of 
much  the  same  qualifications  as  those  sent  up  by  the 
Admiralty  ? — As  a  general  rule  not  nearly  so  good. 

1034.  The  Admiralty  pupils  are  persons  of  superior 
abilities  or  attainments  ? — Yes,  persons   of  superior 
ability  and  education. 

1035.  What  are  your  regulations  with  respect  to 
scholarships  and  free    studentships  ? — We  grant,  on 
examination,  if  there  arc  a  sufficient  number  of  can- 
didates, two  scholarships  of  50/.  a  year  annually,  and 
to    two   cithers    we   grant    free    studentships,  but  in 
general  these  have  not  all  been  given  away  because 
there  has  not  been  a  sufficient   number  of  qualified 
candidates. 

1036.  How  long  are  the  scholarships  tenable  ? — For 
the  whole  course  of  four  years. 

1037.  Do  they  receive  those  scholarships  when  they 
first  enter  ? — Yes. 

1038.  What  are  your  regulations  with  respect  to 
examinations,  are  they  annual  or  more  frequently  ? — 
The    official    examination    is    held    annually.     1    also 
hold  myself  at  the  beginning  of  each  session  an  admis- 
sion  examination  to  ascertain  whether   the  men  are 
reasonably  fit  to  go  through  the  course,  but  that  is  not 
compulsory,  except  for  those  who  compete  for  scholar- 
ships, and  an  examination  is  held  at  the  end  of  every 
session  by  Dr.  Woolley. 
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1039.  Is  the  annual  official  examination  conducted 
by    gentlemen    holding    office    in    the    school? — Not 
working  in  the  school,  but  by  the  Inspector-General, 
who  is  only  connected   with   the   school  as  examiner, 
but  who  also  had  the  right  of  looking  in  to  see  how  the 
discipline  and  instruction  arc  going  on  intermediately. 

1040.  Is    he    the-    only    examiner? — Except    such 
examiners  as  he  calls  into  assist  him. 

1041.  The  total  cost  for  each  student  for  the  whole 
course  I   understand  is  about  TOO/.  ? — I  must  correct 
that  figure.    The  total  cost  of  tuition  is  much  less  than 
that.    But  I  should  also  reduce  this  figure  as  it  stands 
to  600/.,  including  the  whole  cost  of  board  and  lodging 
and  maintenance,  and  it  would  be  much  the  same  thing 
for  private  students  living  economically.    In  strictne-s 
a  large  portion   of  that  does  not  concern  ns,  because 
it  includes  the  wages  paid  by  the  Admiralty,  and  the 
allowance  of  a  guinea  a  week  paid  by  the  Admiralty 
to  find  their  students  in  lodgings  and  board  in  London, 
and  even  so  it  is  only  about  GOO/,  for  the  course  instead 
of  TOO/. 

1042.  Are   you    of  opinion    that    the    course   of 
instruction  at  the    school    embraces   all   branches  of 
knowledge  in  which  it  is  desirable  that  the  students 
should  be  instructed  ? — At  least  that.     My  impression 
is  that  if  the  course  has  any  fault  it  is  somewhat  too 
ambitious. 

1043.  You  would  not   like   fo   see   any  additions 
made  to  it  or  the  substitution  of  any   other  branches 
of  knowledge  ? — I  think  not,  if  every  branch  taught 
in  the  school  were  made  compulsory  on  every  student. 

1044.  I  think  we  understand  you  that,  in  addition 
to  the  regular  staff,  courses  of  lectures  are  occasionally 
delivered  to  the  students  by  persons  not  immediately 
connected  with  the  school  ? — That  has  been  an  im- 
portant feature  in  the  school.     It  was  hoped  that  we 
should  get  a  considerable  attendance  of  the  public  at 
those  lectures  ;  but  it  has  been  very  small. 

1045.  Do  you  think  that   those  courses  of  lectures 
are  an  important  addition   to  the  regular  course  of 
instruction  at  the  school  ? — In  some  branches  I  think 
it  would  be  difficult  to  supplement  them,  but  I  have 
great  doubts  whether  their  utility  is  quite  commensu- 
rate with  their  cost. 

1046.  Are   there  no  examinations  of  pupils  after 
those  courses  of  lectures  upon  the  subjects  to  which 
they  relate  ? — No  ;  the  examination,  if  any,  is  final  at 
the  end  of  the  year. 

104T.  And  does  that  examination  include  those 
branches  of  knowledge  in  which  the  courses  of 
lectures  have  been  delivered  ? — Yes. 

1048.  Such  as  chemistry  ? — In  chemistry  we  have 
more  than  that,  we  have  a  laboratory  attached  to  the 
school. 

1049.  Besides  the  instruction  at  the  school,  are  the 
pupils  employed  in  the  dockyards  during  the  summer? 
— They  are. 

1050.  You,  I   understand,    have   no   control   over 
them  during  that   period  ? — I   have   no   control  over 
them  during  that  period.     Of  course  I  know  nearly 
what  they  do. 

1051.  What  regulations  are   made  to   ensure   their 
being  fully  employed  during   that  time  ? — They   are 
made  to  keep  an  accurate  diary ;  that  diary  is  sent  up  to 
the  controller's  office  and  carefully  looked  over  by  the 
Constructor  of  the  Navy,  or  by  some  subordinate  officer ; 
and   I   hear  from   students   that   they   frequently  get 
remarks  about  mistakes  or  omissions  or  careless  work 
appearing  in  what  they  have  done. 

1052.  Do  you  think  that  is  a  valuable  portion  of 
the   course  of  instruction  ? — Very  valuable   indeed, 
especially    if  the    diaries    are    looked    over    in    that 
manner. 

1053.  Do  you  find  that  the  students  after  return- 
ing from  their  summer  course  have  acquired  in  the 
interval   information  which   renders   their  course   of 
instruction  easier  or  more  advantageous  subsequently? 

-They  have  evidently  supplemented  it  by  practical 
work  ;  but  I  do  not  know  that  that  bears  very  directly 
upon  the  theoretical  instruction  which  I  have  to  give 
them. 


1054.  Do  the  private  students  come  up  deficient  in 
primary  education  ? — Generally  they  do. 

1055.  Is  i here  a  marked  difference  between  them 
and  students  from   the  Admiralty? — Very  great  in- 
deed ;  the  Admiralty  students  have  generally  got  a 
very  practical  knowledge  of  what  they  profess  to  do  ; 
whereas  the  private  students  very  often  come  to  mo 
professing    to    have    learnt    algebra  or   geometry  el- 
even some  higher  subjects  than  that,  but  without  any 
real  knowledge  of  (hose  subjects. 

1056.  To  what  class  do  the  private  students  usually 
belong  ? — I  think  I  have  had  them  from  nearly  every 
class  of  those  that  could  afford  to  pay,  including  the 
sons  of  mechanical  engineers  and  of  shipbuilders.     I 
have  even  had  clergymen's  and  barrister's  sons,  and  of 
various  people;  from  various  trades  and  professsions. 

105T.  All  with  a  view  to  become  naval  architects 
subsequently  ? — I  think  so — naval  architects  or  marine 
engineers. 

1058.  Have  you  any  means  of  tracing  what  becomes 
of  them  subsequently  ? — A  few  of  them. 

1059.  And    also   the    Admiralty   students? — The 
Admiralty  students  of  course  I  keep  more  or  less  in 
sight,  but  I  could  only   speak  of  them  from  hearsay. 
I  hear  a  good  account  of  them  as  a  class. 

1060.  Have  you  also  a  certain  number  of  foreign 
students  ? — I  have  had  foreign  students.     I  have  had 
four    Russian   students   sent   over    by    the   Russian 
Government.     I  have  had  a  Dutch  private  student. 
I  had   an  officer  of  the  Norwegian  navy  who  came 
over  for  one  session,  and  I  had  five  Egyptian  students 
sent  over  to  me,  of  whom  I  only  retained  three  during 
the   session,   finding  the  two  others  not  sufficiently 
informed. 

1061.  Are  the  fees  required  from  them  sufficient  to 
cover  all  the  cost  of  their  education  ? — No  ;  the  fee  is 
only  251.  a  year,  with  the  power  of  getting  a  small 
reduction  oil  that  by  compounding,  but  I  should  think 
that  the  cost  of  tuition,  dividing  the  estimate  by  the 
number  of  students,  comes  to  about  6T/.  roughly,  per 
student.     They  pay  a  fee  of  25/.,  reducible  to  20/.  on 
compounding. 

1062.  My  question  was  with  reference  to  foreign 
students.     Do  they  come  in  on  the  same  terms  with 
private  students  ? — We  make  no   difference  in  that 
respect.     I  may  say  that  there  is  no  great  object  in 
making  such  a  difference,  because  the  addition  of  their 
number  to   the  school  has  not  hitherto  necessitated 
any  addition  to  the   staff,   and   therefore  their  being 
away  would  not  diminish  the  expense  of  the  school 
pro  rata. 

1063.  Are  you  acquainted  with  the  Eoolc  du  Genie 
Maritime  at  Paris  ? — Yes. 

1064.  The    primary    education    there  differs    con- 
siderably from   your   school,  does  it   not  ? — Yes  ;  it 
pro-supposes  a  thorough   knowledge   of  mathematics, 
both  pure  and  applied,  to  begin   with.     In   fact,  the 
best  pupils  from  the  Ecole  For/technique  generally 
elect  to  go  to  the  Ecole  du  Genie  Maritime  in  prefer- 
ence to  any  other  applied  branch. 

1065.  Do  you   prefer   having   the   students   taught 
mathematics   before  you  take   them,  or  do  you  think 
it  is  desirable  that  the  present  system  should  be  con- 
tinued, and  that  they  should  be  taught  mathematics  at 
your  school  ? — I  think,  as  far  as  concerns  my  instruc- 
tion  or   the  convenience  of   the    teachers    it    is    im- 
material ;  it  would  certainly  not  be  worth  while  to 
establish  an    Ecole  Polylechnique  to  suit  the  con- 
venience of  my  school  alone,  but  at  the  same  time  I 
think  it  would  be  an  economy  of  public  money,  if  the 
scheme  were  to  be  extended,  to  have  one  central  ma- 
thematical school,  and  to  send  them  thence  to  separate 
special  schools  at  the  end  of  their  course  there. 

1 066.  The  course  of  mathematics  which  your  pupils 
pass  through  is  not  of  so  special  a   character  that  it 
would  not  be  also  useful  to  other  classes  of  students,  I 
presume  ? — There  is  a  little  that  is  special  about  it  for 
the  naval  architect,  and  what  is  special  would  of  course 
be  separated  from  the  general  course,  but  with  regard 
to  what   is   taught   to    marine    engineers,    nearly  the 
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whole  of  ii  would  apply  to  any  cln*>  of  engineering, 

and  »  '"•'•ll  I1'1' 

!iool   whieh   we    bore  BMD 

spe»k  7  >"><>»  «»"••  «<  i(  not?— Very 

imall;  ii  embrace*,  I  Ihiak,  now  ibool  nine  or  ten 

Btodfiil-  x'lit    !'n>in     the  (ioNcrmnenl.    two   <>r    three, 
private  students,  and  I  wool1  three  foreign  student-. 
|(K>s.   Von  c.iii-ider  that  (he  course  of  insl ruction 

nt  ,i    g  s  wdArohiteelat*  might  be  rendered 

more  u-cful  to  a  more  extended  class  of  student!  .' — 
Yes,  (In1  mathematical  course  and  a  great  deal  of  the 

engineering  conr.-e  might. 

99,  What  ;tp'  thf  employments  or  professions  that 
you  «p<>cially  have  in  view  ? — The  greater  part  of  our 

-.•  that"  i>  given  to  mnrinc  engineers  i.-  quite 
applicable  to  :niy  da--  of  mechanical  engineers. 

1070.  It'  it  were  extended  in  this  way  it  would  bring 
\oiimore  into  coinpi-iilion  would,  it  not,  with  other 
educational  establishments? — Unquestionably. 

KC  I.  I-  it  vour  view  that  such  competition  would 
have  advantages  ? — I  should  hardly  like  to  enter  into 
tlif  political  question.  We  do  feel  already  in  respect 

lariiie  engineers,  and  to  a  certain  extent  with 
reganl  to  shipbuilders,  that  there  arc  some  disa.lvan- 

-  tVoni  ihis  competition  with  the  system  of  articled 
pupils.  Hut  the  competition  has  not  been  serious 
enough  at  present  to  alarm  the  owners  of  large 

Mcering  establishments  at  all  about  their  pupils' 
fees.  I  .'ippivhi-nd  that  we  should  meet  with  con- 
siderable opposition  if  that  alarm  became  serious. 

1072.  Are  there  many  private  establishments  where 
articled  pupils  are  received  f — I  think  nearly  all   the 
great  engineering  establishments  receive  them :  such, 
for  instance,  as  Penn  and  Maudslay. 

1073.  They  form  a  very  numerous  class  do  they 
not,  as  compared  with  the  students  at  the  Royal  School 
of  Naval  Architecture  ? — I    should    think    so :    the 
ordinary  entrance  to  the  profession  of  an  engineer  is 
in  that  way. 

1074.  Have  any  of  the  articled  pupils  also  been 
admitted  to  your  school,  or  have  any  of  your  scholars 
MiK-ei|nently  become  articled  pupils  ? — I  think  not,  at 
least  not  to  my  knowledge. 

107").  ( Mr.  Sni/iiiflson.)  What  subjects  do  you 
yourself  teach  in  the  School  of  Naval  Architecture  ? — 
The  whole  course  of  pure  mathematics  there  given,  and 
•lie  special  applications  of  it  to  some  of  the  cal- 
culations of  ships,  chiefly  calculations  of  displacement 
and  stability. 

1076.  Have  you  a  course  of  practical  mechanics  ? — 
There  is  a  course  of  applied  mechanics  and  applied 
mathematics  in  the  school,  but  that  is  taken  by  Mr. 
Cotterill,  and  not  by  myself. 

1077.  That,  I  suppose,  is  one  of  the  classes  which 
you  think  would  be  specially  applicable  to  all  me- 
chanical engineering? — Yes,  with   a  very  slight  dif- 
ference indued. 

1<)78.  You   stated,   I   think,    that   the    Inspector- 
General  of  the  School  of  Naval  Architecture  is  the 
•::iner    unless    be    should    call     in    others    to 
i   him? — Yes,  exactly  so;    he   is  responsible  to 
tli'-   Science   and   Art    Department    for  examining  the 

>..l  and  reporting  the  NBOltB. 

IO7!i.  Does  i,,.  i,,  |,r;,,.|ii.,.  r!l]|  in  special  examiners 
to  1:  ce  ''. — Yes,  he  does. 

1OHO.   Will   you   have  the  kindness  to  state  in  what 

i-ilbjects  and  who  the  gentlemen  are  thai  have  assisted 

him  lately  in  the  examinations  ''. — .Mr.  Reed,  the  Con- 

•iructor  <,f  the   Navy,  bus  generally  undertaken  the 

:'•  of  the  whole  .if  the  practical  shipbuilding,  and 

with  it.  Mr.  Scott  Kits-ell. 

n»d  department  have  set  papers  in 

M.      A  portion  of  th..  more  special   applicaf 
i    ami  applied  mechanics   has  been  taken  by  Pro- 
.  the   chemistry    has    been 

undertaken    by    Dr.    Fraiikland.    and    Dr.' '  1'. -i -cy  ha- 
.mined    in  metallnrgv. 

IOS1.    Do  Iho-r  gentlemen  report    to  the   Inspeetor- 

•  ••      Art      I  lepartmi  n( 

•I? — I     pre-unio    they    iv.,,.,1     to    the     Inspector- 
ial, but  my  knowledge  •  not  direct. 


1082.  Your  school  at  present  is  held  in  temporary 
buildings,  is  it  not? — It  is. 

K>x:i.  lint  it  is  the  intention,  is  it  not,  to  remove  it 
to  :i  larger  permanent  building,  of  which  laboratories 
form  a  considerable  portion? — I  understand  that  is  so. 

1084.  Do  you  consider  that  removal  to  be  absolutely 
ary  ? — The   present  buildings  are  by  no   means 

satisfactory  ;  they  are  too  thin  and  altogether  of  too 
poor  a  construction,  and  I  should  doubt  if  they  would 
stand  many  years. 

1085.  But   as   regards    the   internal    space   of  the 
apartments,  are  they  adapted  to  the  purposes  of  such 
a  school  as  the  School  of  Naval  Architecture? — We 
have  all  that  we   want  in  that  respect  as  a  temporary 
thing  ;  the  worst  part  is  the  laboratory. 

1086.  The  class  rooms  are  large  and  light  and  well 
ventilated,    are    they   not  ? — Fairly  ventilated.     The 
walls  are  too  thin,  so  that  we  cannot  get  steady  tempe- 
rature and  good  ventilation  in  them.     We  have   four 
class  rooms  altogether,  about  18  feet  by  30  each,  and 
some  smaller  rooms  as  offices. 

1087.  You   have  spoken   of  the  Ecole  du   Genie 
Maritime  in  Paris  ;  is  that   the  only  school   in  which 
the  naval  architects  of  France  are  educated  ;  in  which 
the  higher  class  of  naval  architects  are  educated  ? — 
There  are  also  what  they  call  Ecoles  do  Maistranca 
in  the  dockyards. 

1088.  Those  schools  are  for  foremen,  I  suppose  ? — - 
Yes. 

1089.  At  present  the  education  of  naval  architects 
and  marine  engineers  in  private  practice  is  chiefly 
conducted  in  the  shipbuilding  yards  and  engineering 
factories  of  private  firms,  is  it  not  ? — Yes. 

1090.  Are  the  pupils  articled  to  the  persons  carry- 
ing on  those  businesses  ? — Generally,  I  presume  so. 
As  a  matter  of  fact,  a  large  proportion  of  the  superior 
oflicers  in  those   yards  are  persons  who  have   actually 
been   brought   up  in  the  Royal  dockyards  and   left 
them. 

1091.  Do  you  believe  that  to  be  the  case  to  a  con- 
siderable extent? — I  know  it  to  be  the   case   to   a 
considerable  extent,  but  to  what  extent  I  could  not 
say. 

1092.  Are  you  speaking  of  naval  architects  more 
especially  on  the  Thames  or  throughout  the   country? 
— Throughout  the  country ;  not  so  much  in  Scotland. 

1093.  In     those    private    establishments    do    they 
receive  no  theoretical   instruction  ? — They   generally 
contrive  to  get  a  little  as  a  matter  of  private  arrange- 
ment with  the  chief  draughtsman  in  the  yard. 

1094.  Do  you  mean  instruction  in  drawing  or  in 
more    purely   scientific    subjects  ? — Chiefly    in    what 
relates   to  the   theory    that   directly  bears  upon  their 
profession  ;  what    is  called   "  laying   off"    in   a   ship- 
building yard.     A  private  student,  if  he  is  active  and 
energetic,  and  wishes  to  learn  his  profession,  generally 
gets  assistance  from  the  chief  draughtsman  in  the  yard 
in  that  respect. 

1095.  Is  there  .anything  analogous  in  reference  to  the 
students  of  marine  engineering  ? — I  do  not  know  ;  I 
fancy  not.     I  fancy  the  office  in   a  shipbuilder's  yard 
is  more  distinct  from  the  work,  moreover  the  laying 
off  being   a  branch   of  descriptive  geometry  which 
hitherto  has  been  but  little  studied  in  England,  is  of  .1 
very  special  character,  and  they  therefore  can  only  get 
it  from  one  person  in  the  yard,  and  probably  would 
have  to  pay  him  extra  for  it. 

1 096.  As  far  as  you  are  aware  do  the  pupils  of  marine 
engineers  in  private  practice   obtain   no   theoretical 
instruction  as  a  part  of  their  apprenticeship  course? — 
I  would  not  undertake   to   say  that  ;  they  get  a  good 
deal  in  the  actual  office  work  of  an  engineering  office, 
much  more  than  they  would  in  a  shipbuilder's  office. 

101)7.   In  what  WBJ? — In    drawing,  and   in  get  I  ing 
out  the  drawings,  a  business  which  is  not  spec^ 
inancngi  .lice  in   the   same  way  as   it.   is   in  a 

shipbuilding  yard. 

ion*.    Do    you    mean    that    they    are     taught,    for 
instance,     to     calculate     strengths     from      theoretical 
considerations? — I     should    think    in    order    to 
accurate    information   upon  that,  it    would  be  better 
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to  examine  marine  engineers  ;  but  I  know  that  in  a 
naval  shipbuilding  oilier,  anlegi  :i  boy  is  specially  put. 
under  the  rare  of  :i  draughtsman,  he  simply  goes  H. 
the  commereial  part  ol'  the  olliee,  whereas  in  all 
engineer's  olliee  a  boy  is  generally  set  to  drawing  lit 
once,  and  ho  is  afterwards  taken  out  to  help  to 
superintend  the  practical  work,  in  the  course  of  all  of 
which  he  has  to  make  certain  calculations  for  himself 
which  he  has  to  get  corrected  if  he  cannot  do  them 
properly. 

1099.  Is  it   within   your   knowledge  whether    the 
pupils  of  marine  engineers  or  of  naval  architects  are 
frequently    instructed    in   science    in    some    college? 
—  I    know   that   a   great   many   of  them    are,  more 
especially  in  University  College   and  King's  College, 
because  they  are  enabled  to  get  through   the  courses 
of  the  London  University  much   earlier  than  Oxford 
or  Cambridge  courses.      I  presume   they   take  their 
degree  from  the  London  University. 

1 1 00.  (P,-(>fi'sxor  lltt.rley.)  You  meant  the  London 
University,  not  University  College  ? — Not  University 
College   especially,    certainly  not.      I   mean   chiefly 
that   they   pass   through   either   University   College 
or  King's  College,  or  some  of  the  establishments  in 
the  country  affiliated  to  the  London   University,  the 
students  from  which  may  take  a  B.Sc.  degree  in  the 
University. 

1101.  (Mr.    Samuelson.)    They  desire   to   take   a 
degree  in  the  London  University  before  they  enter 
upon  the  duties  of  their  apprenticeship  ? — Before  or 
shortly  after.     They  very  often  go  through  the  course 
of  either  University  College  or  King's  College,  and 
then  of  course  it  is  a  question  of  their  own  discretion 
whether  they  will  choose  actually  to  take  a  degree. 

1102.  Are  you  aware   whether   they  continue   to 
follow  the  courses  of  either  of  those  two  colleges  at 
the  same  time  that  they  are  serving  their  apprentice- 
ship ? — I  have  but  a  very  small  acquaintance  amongst 
engineers.     I  certainly  have  known  one  or  two  young 
men  who  have  done  so. 

1103.  With  reference  to  shipbuilders,  is  there  any- 
thing   of  that   kind  prevailing? — I   am  in  the  same 
difficulty  with  regard  to  the  private  shipbuilding  trade. 
I  have  seen  most  of  the  great  yards  01  England,  but  I 
do  not  know  very  much  of  what  goes  on  in  them. 

1104.  You  know  more  of  the  superintendents  than 
you  do  of  the  pupils  ? — I  know  more  of  my  own  school 
than  I  do  of  the  trade  generally.     I  have  frequently 
taken  introductions  from  gentlemen  in  the  Admiralty 
to  so-and-so  who  used  to  be  a  dockyard  man,  but  who 
now  is  in  so-and-so's  yard. 

1105.  (Dr.  Sharpey.}  With  reference  to  the  estab- 
lishment over  which  you  preside,  have  you  considered 
whether  it  would  be  better  to  retain  the  present  system 
of  including  in  one  course  of  instruction  all  the  pre- 
liminary  scientific    branches,  such    as    mathematics, 
physics,  chemistry,   and  so  on,  or  to  confine  the  in- 
struction in  the  School  of  Naval  Architecture  to  the 
application    of  those   branches,  and  require  that  the 
students  should  obtain  a  previous  training  in   another 
establishment  or  elsewhere  ? — I  think  as  far  as  the 
result  is  concerned  that  it  is  indifferent.     I  think  that 
it  would  not  be  worth  while  to   establish   a  separate 
mathematical  establishment  simply  to  feed  the  School 
of  Naval  Architecture.  If  there  were  many  such  schools 
to  be  fed  it  would  be  an  economy  to  have  a  separate 
school  of  mathematics  and  general  physics. 

1106.  Might   it  not  be  practicable  for  students  to 
obtain  that  information  elsewhere   in  existing   estab- 
lishments?— I  do  not  think  in  the  present  state  of 
education  that  we  should  practically  get  it.     I  would 
have  taught  less  mathematics  if  it  had  been  possible. 

1 107.  Do  you  think  that  that  could  not  be  got  else- 
where and  then   tested  by  an   entrance  examination  to 
your     school  ? — I  think   it  could  not  be    got   unless 
the   Government  would  consent  to  the  establishment 
of  some  place  of  general   mathematical  and  physical 
education  like  the  Ecole  Polytechnique. 

1108.  (Professor    Huxley.)    I    observe    in    your 
precis  a  remark  upon   the  one-sided  character  of  the 
education  of  students  in  the  College  of  Chemistry  and 


School  of  Mines  from  want  of  mathematical  and  c.  W. 
general  instruction  ;  will  you  be  kind  enough  to  niai.i  .!/.  //;>•/«/, 
any  statement  that  you  wish  to  offer  the  Commission  Esq.,  I'.R.H. 
upon  that  point? — My  impression  is  that,  generally 
speaking,  if  you  take  a  young  man  from  the  lower  ' 
middle  class  with  the  ordinary  cducat  Ion  that  he  brings 
out  of  school,  or  even  a  little  above  the  class  of  Mich  a 
school,  and  you  then  give  him  three  or  four  yeais'  in- 
struction either  in  the  Sctiool  of  Naval  Architecture, 
the  School  of  Mines,  or  the  School  of  Chemistry,  when 
he  leaves  these  he  will  come  out  having  gone  through 
the  course,  but  deficient  in  the  general  education  that 
is  needed  to  give  breadth  to  his  knowledge  even  of 
the  subjects  which  he  has  learned.  I  have  heard 
complaints  of  this  nature  from  the  employers  of  men 
who  have  left  both  the  School  of  Mines  and  the  College 
of  Chemistry.  With  regard  to  the  College  of  Che- 
mistry, one  or  two  cases  have  fallen  under  my  own 
notice,  but  I  should  not  like  in  those  cases  to  distin- 
guish between  what  is  due  to  the  school  and  what  to 
the  personal  peculiarities  of  the  individuals  whom  I 
have  met. 

1 1 09.  You  have  doubtless  heard  that  the  want  of  a 
chair  of  mathematics  at  the  School  of  Mines  is  a  want 
that  has  pressed  itself  upon  the  professors  of  the  School 
of  Mines,  and  that  they  have  made  repeated  applica- 
tions to  the  Government  to  be  provided  with  one  ? — I 
have  heard  so. 

1110.  What  suggestion  would  you  be  disposed  to 
make  in  order  to  supplement  the  want  in  general  in- 
struction which  you  have  observed  in  the  students  of 
the  College  of  Chemistry  and  the  School  of  Mines? — 
The  only  one  that  I  can  conceive  of  is  to  give  them  a 
preliminary  course  of  general  study,  including  especially 
mathematics  and  general  physics. 

1111.  What  do  you  mean  by  general  study,  does  it 
include  mathematics  and  general  physics  ? — Yes. 

1112.  What    public     school,  or    what    school   in 
England  would  you  send  those  persons  to  in  order  to 
get  that  combined  with  their  general  education  ? — I 
think  it  would  be  necessary  to  establish  a  special  school 
for  the  purpose. 

1113.  There   is  no  school  now  existing   in  which 
that  instruction  could  be  got  ? — None  occurs  to  me. 

1114.  You  are  aware  as  far  as  the  School  of  Mines 
is  concerned  at  any  rate,  a   considerable  proportion  of 
the  young  men  who  come  to  study  there  are  people 
who  have  had  what  is  commonly  called  a  fair  general 
education,  such  as  is  given  by  our  English  schools  ? — 
I  am   afraid   that  in   this  country,  as  far  as  accurate 
information   is   concerned,   a   fair   general   education 
means  very  little  indeed. 

1115.  I  should  entirely  agree  with  you,  but  still 
they  have  got  what  is  to  be  had  ;  that  is  to  say,  taking 
what  the  education   in  this  country   in   the  ordinary 
school  is,  they  have  had  as  good  an  education  as  the 
middle  class  commonly  gets  ? — Of  course  I  have  had 
no  experience  of  what  class  of  students  they  get  at 
the  School  of  Mines:  my  experience  is  that  outlying 
establishments,   especially    somewhat   new   establish- 
ments of  that  kind,   are   very  apt   to  attach  to  them  a 
class  of  persons  who  have  failed  in  either  getting  into 
other  pursuits  or  in  getting  on  in  them  when  they 
have  started  in  them.     I  think  we  do  not  get  in  those 
public  schools  the  best  men,  and  I  do  not  think  we 
get  the  best  educated  men. 

1116.  Have   you   paid  sufficient   attention    to   the 
course   of  education  for   the   examination    which   is 
required  for  an  associateship  of  the  School  of  Mines, 
to  be  of  opinion  that  the  persons  who  have  failed  in 
other  things  are  likely  to  get  through  that  ? — No,  I 
should  think  they  would  not  be  likely  to  get  through 
that,  but  you  have  probably  had  a  considerable  pro- 
portion of  failures. 

1117.  You  may  have  heard   that  the  proportion  of 
failures  is  not  greater  than  it  is  in  any  other  school 
whatever  ? — I    had   rather     not    answer    any      morn 
questions  about  the  School  of  Mines,  with  which  I  am 
not  directly  acquainted. 

1118.  (Dr.  Miller.)  If  I  understand  you,  the  School 
of  Naval  Architecture  is  chiefly  designed  for  the  pur- 

114 


ROYAL.   COMM1  — 1"\    OH     -i-lKXTIFIC    1  N-Ti:i  C  lh -\,    KTr.  :  — MIXl'lKS    OF    EVIDENCE. 


'I 


DOMof  giving   instruction  in  applied  mathematics  ? — 

,,•  the  complete  theoretical  course 

10    supplement    the    course  ill'   practical  work 

^inei-iiiig   .-indents  of  tho  nival  dock- 

i-,  ntnl  in  ilii'  -liipwright  apprentice-. 

111!).  lint  I  understand  you  iliut  there  !a  nothing  in 

tin-  cour-c  of  the  naval  school  which  would   prevent  a 

.    l.cing  given  tlnit  would  give  general  instruction 

in   science  ''.  —  Ye-  ;    llirro   an-    some    special    courses 

which    m-e    given    t"  shipwright   students,   ami    some 

little    tha;  -]Mvial    In  marine  ciiginci-rs,  luit  MI 

little   in    tin-  lalli-r  case    tluit    the   marine   engineers' 

M    would    almost    apply    to    the    course    of   liny 

mechanical  engineer. 

1120.  lint  1  understand  I  hat  you  are  anxious  to  invite 
not  merely  naval  architects  ami  engineers,  hut  engineers 
generallv    to    the    i-chool  ? — No;  we    have   made    no 

.ipt'to  tin  that.  I  say  that  the  course  is  from  the 
necessity  of  the  ease  nearly  as  well  fitted  for  a 
nii-ehanical  engineer  as  it  is  lor  a  marine  engineer, 
but  we  have  made  no  attempt  to  get  mechanical 
engineers  into  the  school. 

1121.  My  question  was  whether  your  course  was 
not,  in  your  opinion,  equally  well   adapted  for  both  ? 
— 1  think  so,  very  nearly,  though  of  course  they  are 
applied  differently. 

1122.  Then,  as  I  understand  you,  the  title  is  nearly 
accidental,  ami    the   name  "School   of  Naval  Archi- 
teeture "  happened    to   he   given  to   it   because   the 
Admiralty  sent  a  certain  number  of  students  to  attend 
the  courses  ? — The  primary  object  of  the  school  was 
to  meet  the  wants  of  the  dockyard,  and  to  be  a  school 
of  marine   engineering   and  naval  architecture;  but 
iron  .shipbuilding  and   the  use   of  steam  propulsion 
have  made  so  much  development  in  this  country,  and 
marine  engineering  differs  so  little  except  in  the  size 
of  its  cylinders  from  mechanical  engineering,  that  it 
has  practically  got  into  a  form  which  would  be  equally 
well  adapted  for  mechanical  engineers. 

1123.  I  think  I  understood  you  to  say  that  it  costs 
about  100/.  a  year  for  a  student  to  take  the  instruction 
which  is  given  in  the  school? — No,  I  am  afraid  that, 
has  not  been  expressed  quite  distinctly.     I  said  in  my 
precis  that  the  cost  is  a  little  over  3,000/.  annually, 
but  in  point  of  fact  I  find  that  it  is  a  little  under  3,000/. 
exclusive  of  the  maintenance  of  Admiralty  students. 
That  cost  of  maintenance  is   rather  less  than   100/. 
each  for  those  students. 

1124.  What  is  the  cost  in  the  school  ? — The  cost  of 
tuition   in  the  school  and  the  expenses  of  the  school 
would  be  about  67/.  each  student. 

112,j.  That  includes  instruction  in  applied  mathe- 
matics, instruction  in  applied  mechanics,  instruction 
in  the  strength  of  materials,  and  instruction  in  the 
applications  of  heat,  does  it  not  ? — It  includes  those, 
but  it  also  includes  a  course  of  pure  mathematics  (of 
whieh  the  syllabus  is  not  yet  prepared),  and  also 
eheiuieal  work  in  the  laboratory,  and  the  privilege  of 
attending  courses  of  lectures. 

1126.  Did  I  undented  you  to  vy  that  there  was 
no  institution  in    the  country  where   general   instruc- 
tion   in   science   can  be  obtained? — No,  certainly  that 
was  not  my  meaning. 

1127.  Hut  is  it  a  fact,  as  I  understood  you    to  say, 
that  it  i-  n.-iv.-sary  to  make  a  new  school  for  the  pur- 
pose of  giving   general    instruction   for  students  who 

•  come  to  this  school  ? — Because  I  doubt  whether 

you  could  get    it  for  the  middle  classes.     The  higher 

e,  may   be   preMimcd    to    afford    to  get 

I'iciiticm  .-..mcliow,  but  I  do  not  know  any  school 
from  which  tin-  average  of  the  scholars  turn  out  with 
the  knowledge  of  mathematics  which  my  advanced 
pupils  actually  do. 

.    Do   yon    know   what    i-    the    expense  of  an 
•li-hmi-nt  with  which  I  happen   to  be  acquainted, 
namely,  King's  College,  with  regard  to  applied  science  ? 
— I  do  not. 

.    Y. HI  do  not  know  thai    it  is  about  451.  u  year 

"lent,  and  that  that  im-ludcs  not  mathematics 

only,  but  it  includes  mathematics  and  various  branches 


of  physics  and  chemistry  ? — 1  have  never  had  any  great 
acquaintance  with  King's  College. 

IKK).  .May  I  ask  you  whether  in  this  case  your 
school  fees  which  aregi\cn  go  into  the  Kxchequer  ?— • 
Three  tenths  of  the  i'ees  of  private  .-Indents  come  to 
me,  and  two  tenths  go  to  the  vice-principal,  and  the 
remaining  half  is  paid  into  the  Exchequer,  unless  the 
Treasury,  as  they  did  in  the  first  year  or  two,  have 
allowed  it  to  be  diverted  to  the  general  purposes  of 
the  school. 

1131.  (C/tiiiriHrtti.)  Could  you  give   us  any  special 
fads   illustrating  a  remark,  that   I  see  in  your  precis, 
namely,  the   tendency  of  men  who   have   failed   else- 
where to   get   into   new  institutions  and  thereby  to 
damage   their  credit,  is   that  with  regard   to  anything 
which  has   occurred  with   reference   to  the  School  of 
Naval  Architecture  ? — Yes,  I  have  had  continual  appli- 
cations   from    parents    to    get    in    persons     whom    I 
found  to  be  utterly  unqualified  for  coming  into  any 
advanced  school  of  science  from  the  want  of  previous 
information,  and  one  or  two  who  have  attempted   to 
get  in  with  damaged  characters.      I  do  not  think  that 
my  school  has  taken  much  harm  from  that,  because 
I  think  I  have  been  pretty  successful  in  keeping  them 
out. 

1132.  You   do  not  think  the  evil  of  any  serious 
extent  ? — No,  I  merely  meant  that  it  must  be  taken 
account  of    in  judging  of  the  results   of  most   new 
schools.     In  many  cases  I  could  see  quite  distinctly 
that  a  young  man  was  sent  up  to  my  school  to  try  if 
I  would   take  him,  or   if  I  could   usefully   take  him, 
simply   because   they   could    not    find   anything   else 
suitable  for  him. 

1133.  Have  the  pupils  from  private  schools  entered 
themselves  at  the  Royal  School  of  Naval  Architecture 
with   a  view  to  become   generally  mechanical  engi- 
neers ? — I  could  hardly  answer  that  question,  because 
I  think  their  views  when  they  come  to  me,  are  some- 
what vague.     They  hope  that  they  will  get  an  educa- 
tion which  they  will  be  able  to  make  use  of. 

1 134.  Do  the  Government  students  for  the  greater 
part  go  into  the  Government  service  in   the    dock- 
yards or  elsewhere  ? — As   a  rule   all   of   them  ;    in 
fact  they  are  public  servants  the  whole  time  they  are 
in  my  school. 

1135.  But  they  are  at  liberty,  are  they  not,  if  they 
please,  to  leave  the  Government  service? — I  think  not. 
One  of  them  accepted  a  surveyorship  of  Lloyd's,  and 
was  strongly  censured  by  the  Admiralty  for  accepting 
it  without  their  previous  permission. 

113(3.  What  age  are  they  generally  when  they  leave 
your  school  ? — About  22,  I  think. 

1137.  Are  they  legally  bound  in  any  way  to  the 
Government,  or  is  it  only  that  they  are  morally  under 
an  obligation    to   the    Government,   to    enter    their 
service  ? — They  were,  I  think,  only  morally   bound 
after  the    completion  of  their  apprenticeship,  but  I 
understand  that  there  has  recently  been  talk  of  taking 
a  bond  from  them,  but  whether  this  has  been  actually 
done  or  not  I  cannot  tell. 

1138.  Your  precis  includes  a  great  number  of  other 
heads  upon  which  I  have  not,  or  any  other  member  of 
the  Commission,  asked  you  any  questions  ;  it  is  a  very 
wide  field  certainly,  and   I   think   the  opinion  of  the 
Commissioners  generally  is  that  they  would  be  glad  if 
you  would  draw  up  a  statement  on  paper  explanatory 
of  your  views  upon  the  subjects  to  which  I  refer,  such 
as   leaching  generally  scientific   instruction,   and   in- 
struction in  physical  science  ? — I  should  almost  prefer 
not  doing  that.    My  only  reason  for  putting  this  down 
in  my  precis  was   for  it  to  serve  as  a  basis  on  which 
you  might  examine  me  if  you  thought  proper,  and  not 
to  \entilate  any  views  of  my  own  on  the  subject  ;  I 
was  obliged  to  draw  it  up  quite  at  random,  and  I  put 
down  all  that  I  thought  of. 

1139.  (Mr.  Samuelson.)  You  have  spoken  as  to  the 
want  of  mathematics  in  the  preparation  for  the  College 
of  Chemistry  and  the  School  of  Mines;  is  it  not  the  caso 
that  not  only  are  the  pupils  who  come  up  to  those 
schools  deficient  in  mathematical  instruction,  but  that 
they   receive   no   mathematical   instruction  in  those 
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schools? — Thtit  is  a  question    that   I   cannot  answer 
from  my  own  knowledge.     I  believe  it  is  so. 

1140.  {Dr.   Slmi'iii'i/.)     May   it    not    1m    shown   by 
examination  ut  entrance  'i — My  experience  in  my  own 
school  is   that   any  examination   at    entrance    would 
have  the  effect  oi'  keeping  out   students  rather   than 
ensuring  the.  knowledge. 

1141.  (Mr.  Knmttelson.)  Youholicve  that  then-  is  no 
mathematical  instruction  in  the  College  of  Chemistry 
and   the  School    of  Minos  ;  in  the   School   of  Naval 
Architecture  your  chemical  instruction  has  been  in- 
sufficient, and  yon  have  endeavoured  to  improve  it  by 
iin    arrangement   which    you    luive     made    with     the 
department  of  chemistry,  in  the  School  of  Mines  '< — 
No  ;    with   Dr.    Frankland's   school,   the   College   of 
Chemistry,  in  Oxford  Street. 

1142.  Which   is   a   department   of  the   School   of 
Mines,  is  it  not  ? — I  do  not  know  that. 

1143.  In  your  opinion  would  it  be  possible,  on  the 
other  hand,  for  the  School  of  Mines  to  make  a  converse 
arrangement  with  you  for  instruction  in  mathematics  ? 
— Undoubtedly.     It  would  probably  be  necessary  to 
increase  our  staff  if  they  sent  us  men,  whose  educa- 
tion  differed  very  materially  from  the   men   that  I 
have  to  deal  with,  or  if  they  came  in  considerable 
numbers. 

1144.  (Dr.  Miller.)  What  is  the  meaning  of  this 
note   in  the   precis   of  your   evidence,   "  System  of 
"  repetiteurs,    as   used   on   the   continent,    has  been 
"  found  necessary  here  for  continental  students  ?  " — 
I  dare  say   you  are  acquainted   with  the  system  of 
repetiteurs. 

1145.  Will  you  state  it  to  the  Commission? — The 
general  system  of  instruction  in  the  higher  colleges  in 
France  is  to  get  a  first-class  lecturer,  who  delivers  a 
lecture  lasting  perhaps  from  an  hour  to  an  hour  and  a 
half  to  a  large  body  of  students.     It  then   becomes 
necessary  for  the  college  to  take  practical  means  of 
seeing  that  that  lecture  has  been  really  and  usefully 
mastered,  and  for  that  purpose  they  have  a  staff  of 
teachers  who  are  called  repetiteurs,  who  take  students 
either  singly  or  in  groups  of  three  or  four  together, 
and  examine  them  in  detail  upon  the  subject,  and  see 
how  far   they  have  really   mastered  what  has  been 
taught,  and  give  them  such  additional  explanations  as 
they  may  need. 

1146.  But  why  do  you  say  that  it  has  been  found 
necessary  here   for   continental  students  ? — Because, 
although   our    lecturers   have    generally   made    their 
expositions  sufficiently  easy  to  be  comprehended  by 
English  students,  the  continental  students  were  not 
sufficiently  acquainted  with  our  language,  especially 
with  our  technical  terms,  and  our  way  of  viewing  the 
subject :  this  has  rendered  it  absolutely  necessary  to 
engage  a  former  student  of  the  school  or  some  other 
person  to  go  through   it  with   the  foreign   students, 
because  we  find  otherwise  that  they  merely  sit  at  the 
lecture,  understanding  nothing  whatever  about  it. 

1147.  Do  you  approve  of  that  yourself  ? — Yes,  de- 
cidedly, and  I  think  that  if  we  had  a  system  of  ex- 
tensive technical  lectures  it  would  even  be  necessary 
for  the  English  students,  and  for  that  reason   in  my 
own  teaching  I  find  it  necessary  to  use  lectures  but 
very  little,   and  only  to  supplement  the  books,   but 
not  to  make  it  a  substantive  part  of  my  method  of 
teaching. 

1148.  In  fact,  it  is  catechetical  instruction  that  you 
give  in   that  respect  ? — It  is.     I  generally  take  the 
students  through  a  regular  text  book,  like  Todhunter's 
Differential  Calculus,  and  if  I  find  that  they  are  not 
getting  on  fast  enough,  or  that  they  fail  to  understand 
any  of  the- principles,  then  I  go  back  and  give  them 
short  lectures  at  intervals  of  a  few  days,  upon  the  points 
upon  which  I  have  discovered  that   they  want  a  little 
special  teaching. 

1149.  (Professor  Huxley.)  I  presume    you    would 
not  apply  that  to  the  teaching  of  all  subjects  ? — .No, 
chiefly  the  subjects  requiring  a  good  deal  of  thought, 
such  as  mechanical  and  mathematical  lectures. 

1150.  I  perceive  that  in  your  notes  you  say,  "  Hence 
in  this  school  lectures  are  only  used  occasionally  to 
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supplement  the  text-books,"  to  what  does  that  refer  ? — 
I  am  speaking  here  of  lectures  on  mathematics  and 
applied  mill  hematics. 

1151.  (Cliiiiniiini.)    Are   there   any  other  matters 
connected  with  the  School  of  Naval  Architecture  upon 
which  you  would  wish  to  make  any  additions  to  your 
evidence? — 1  should  like  to  say  something  with  regard 
to  the   instruction  in  chemistry.     The  instruction  in 
chemistry  has  hitherto  been  very  unsatisfactory,  I  fancy 
chiefly  from   the  very  small  amount  of  time  that  it  is 
possible  to  bestow  on  it,  and  also  from  our  being  so 
far  detached  from  the  College  of  Chemistry.    It  is  not 
a  subject  which  I  could  attempt  to  superintend  myself, 
but  I  find  that  we  have  actually  had  these  defects — that 
the  students  have  generally  gone  through  only  a  small 
laboratory  course,  and  that  laboratory  course  has  been 
very  little    else   than    one  particular    rule-of-thumb 
method  of  analysis,  the  consequence  being  that  the 
students,   though  they  are   able  to  find  out  whether 
there  is  iron,  or  copper,  or  nitric  or  sulphuric  acid  in  a 
particular  mixture,  have  very  little  actual  knowledge 
of  chemistry.     We  have  now  arranged  tliat  it  shall  be 
supplemented  by  lectures;  but  still   I  think  the  para- 
mount defect  is  that  the  laboratory  course  will  be 
insufficient,   and  probably  pretty  much  in  the  same 
direction  as  before;  that  it  will  result  in  one  specific 
method  of  analysis  rather  than  in  a  real  knowledge  of 
chemistry. 

1 152.  (Dr.  Miller.)  20  lectures  are  to  be  given;  do 
you  consider  them  insufficient  for  that  purpose  ? — I 
should  consider  it  quite  sufficient  with  private  reading 
for  a  general  knowledge  of  chemistry,  but  still  I  think 
the   laboratory  work,   inasmuch  as   it  would   involve 
analysis  only  (and  a  very  little  of  this  suffices)  would 
be  unsatisfactory,  and  I  think  it  would  be  impossible 
to  remedy  it  until  the  School  of  Naval  Architecture  and 
the  College  of  Chemistry  are  brought  so  close  together 
that  the  students  can  conveniently  attend  the  labora- 
tories of  the  college,  for  as  long  as  the  chemical  part 
of  the  School  of  Naval  Architecture  is  so  small  as  it  is 
at  present  I  do  not  see  my  way  to  any  cure. 

1153.  (Chairman.)    Are    there  any    duties    of    an 
educational  character  connected   with  your   appoint- 
ment as  superintendent    of  the   Naval   Museum  ? — 
None  whatever ;  it  is  a  mere  keepership. 

1154.  Do  you  make  use  of  it  at  all  in  connexion 
with  the  School  of  Naval  Architecture  ? — Yes,    wo 
sometimes   take  the  students  in  there  to  point  out 
special  practical  applications,    or    anything  of  that 
kind,  and  we  occasionally  borrow  some  of  the  models, 
especially  models  of  the  details  of  ships,  from  it. 

1155.  (Mr.  Samuelson.)  Do  you  find  the  Patent 
Museum  of  any  service  ? — Occasionally  we  use  it  in 
the  same  way,  although  less  often. 

1156.  (Dr.  Sharpey.)  What  are  the  duties  of  the 
vice-principal  ?— He  takes  care  of  the  teaching. 

1157.  What  branch  ? — He  takes  the  applied  mathe- 
matics, and  the  applied  mechanics. 

1158.  (Professor  Huxley.)  Is  there   any   distinct 
career   open   to   the   persons   who   pass  through  the 
School  of  Naval  Architecture? — Only  to  those  who 
are  in  the  Government  employment  before  they  come 
to  the  school. 

1159.  Then  there  is  a  career  for  them  ? — Yes,  they 
generally   get   to   bo   foremen   of    yards,    or   to   be 
employed  in  the  Draughtsman's  Department  of  the 
Admiralty,  and  the  engineers  go  and  serve  as  engineers 
in  ships. 

1160.  Supposing  a  young  man  came  from  anywhere 
and  went  successfully  through  your  college  course, 
would  not  the  fact  of  his  having  gone  successfully 
through  it  give  him  some   chance  of  a  Government 
appointment  or  the  like  ?— None  whatever,  I  should 
think,  unless  as  a  very  exceptional  case  indeed. 

1161.  (Chairman.)    Was  the  course  made  one  of 
four  years  very  soon  after  the  establishment  of  the 
school  ? — Just  about  the  time  the  first  scholars  left 
us  after  their  course  of  three  years. 

1 162.  Then  only  about  two  or  three  sets  of  students 
at  present  have  left  the  school  ? — Only  one  set  of 
students  has  left  us  after  a  four  years'  course. 
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llli:!.  Arc  all   the  Admiralty  students  employed  in 
tl,,  Ci.M-nimcn!  dockyards  ?— One.  as  I  said  before, 
.  li  and  In-come   a    Lloyd's  Min  eyor,  and  another, 
one  of  the  « iiL-ineers,  is   now    in    tin-  Civil  Service  of 
51  Jon«  l*:o.     India,  in  the  Works  Department. 

IKil.    Has  tin:  miiiiluT  aniiiially  adniitliMl  been  fixed 

IIJHIII  any  calriilali.ui  of  the  number  likely  to  hu 
annually  requiri-d  lor  tin-  (iovcrnment  service  f — I 
ha\c  no  information  upon  that  point  ;  il  is  at  present 
fixed  Dimply  to  give  an  average  of  30  to  the  school. 

I  lii.'i.    Are  yon  able  to  say  whether  those  who  have 

already    left    t'he    school     ami     are     employed    in    tho 

.  •rnincnt    dockyards    are    giving    satisfaction;' — I 


understand    that   they   are    giving   very   high    satia- 
fiidion. 

1 166.  Arc  they  a  superior  description  of  servants 
to  those  who  were  previously  employed  in  the  same 
positions? — At  least    equal    to   them,  aud  superior  iti 
education.     I  must  say  at   the   same  time  that  this  is 
not  entirely  due  to  my  school,  hut  partly  also  to  selec- 
tion and  training  before  they  come  to  niy  school.  They 
only  send  me  the  very  best. 

1167.  Have  you  anything  personally  to  do  with  the 
selection  of  students? — Nothing  whatever. 

1168.  You  do  not  go  to  the  doekyards  to  select 
Uiem  from  the  dockyard  schools  ? — No. 


The  witness  withdrew. 
Adjourned  to  Friday  next  at  1 1  o'clock. 
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1169.  (Chairman.')  I  believe  that  you  are  Professor 
of  Chemistry   at    University    College  ? — Yes,    I    am 
professor  of  chemistry  and  of  practical  chemistry. 

1170.  And  you  are  also  President  of  the  Chemical 
Society  ? — Yes. 

1171.  The  study  of  science  is  a  subject  to  which 
you  have  paid  great  attention  ? — Yes. 

1172.  The  Commission  will  be  glad  if  you  will  have 
the  <:oo-lness  to  explain  to  us  the  results  at  which  you 
have  arrived  on   this  subject.     Perhaps  yon  will  tell 
n-    in   the   first    plaee  whether  you  consider  that   the 

m  of  teaching  science  should  vary  in  any  de- 
prive according  to  the  objects  for  which  science 
idled  ? — From  all  that  I  have  seen  in  that 
matter,  the  attempts  to  vary  the  method  of  teaching 
to  adapt  it  in  each  ease  specially  to  the  final 
object,  I  am  certainly  led  to  the  conclusion  that  those 
variation-  are  inexpedient,  and  that  the  effect  of 
them  i-  to  teach  rather  less  jjood  science  than 
would  be  inujrht  if  the  final  application  were  not  kept 
in  view  parlienhirly  at  the  time.  1  am  often  at 
I'nhersity  ( 'olleL'e  applied  to  by  parents  and  some- 
by  future  students  who  want  to  learn,  not 
Heii-nlific  rhemi-lry.  but  chemistry  as  applicable,  for 

iple.  to  brewing,  or  a  particular  kind  of  chemis- 
try that  is  applicable  to  cotton  printing,  or  to  some 
other  hu-iness  or  mannlaclurin;.'  pursuits.  I  tell 
them  that  I  do  not  know  l«n  i-orts  of  chemistry, 
there  is  a  difference  bet  wen  explaining  in  an  ac- 


curate and  intelligible  way  simple  phenomena,  and 
exercising  the  minds  of  the  students  upon  them,  and 
going  at  once  into  complex  things  which  we  can- 
not so  well  explain,  and  which  teach  the  methods  of 
science  less  accurately  than  those  more  simple  ones. 
The  result  of  my  experience  has  led  me  to  believe 
that  it  is  most  useful  for  brewing  purposes  or  for 
cotton  printing  purposes  to  learn  accurately  the  pro- 
perties of  the  elements  and  the  way  to  make  experi- 
ments accurately  and  to  elicit  truth  by  experiment ; 
if  we  give  them  those  habits  as  efficiently  as  possible, 
and  they  afterwards  go  and  learn  their  practical  opera- 
tions in  a  place  where  they  are  carried  out  successfully 
for  commercial  purposes,  as  in  a  brewery  or  a  cotton 
lirin ting  works,  they  do  best. 

1173.  Are  you  of  opinion  that  the  industrial  appli- 
cations of  science  cannot  be  well  taught  in  schools  and 
colleges  ? — I  think,  as  a  rule,  not.  I  think  that  when 
one  attempts  to  imitate  in  a  school  the  practical  opera- 
tions of  a  manufactory,  one  succeeds  iii  showing  the 
way  not  to  do  it.  The  difference  between  such 
imitations  as  we  can  carry  out  and  the  actual  thing 
is  so  exceedingly  great  that  I  think  it  is  wasting  the 
time  of  a  young  man  to  study  the  imitation  ;  and  the 
system  has  this  further  evil,  that  students  are  led 
to  fancy  that  the  final  practical  problem  is  much 
easier  than  it  is.  When  we  attempt  to  do  that  sort 
of  thing  we  really  deceive  them,  because  in  practice 
un  immense  number  of  considerations  bear  upon  the 
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final  results,  such  as  the  price  of  articles,  ami  the 
powers  of  the  workmen,  iind  many  other  things  of 
which  the  due  direction  is  necessary  for  the  .success 
of  the  operation  ;  so  that  our  imitations  in  a  labora- 
tory or  in  a  school  are  imperfect  in  themselves,  and 
they  mislead  a  young  man.  We  cannot  turn  out  pro- 
ducts as  they  do  in  a  factory.  It  is  just  wasting  the 
time  of  students  instead  of  doing  tliat  which  really 
might  be  of  permanent  use  to  them,  and  they  are  sent 
out  as  conceited  fellows,  who  are  simply  a  nuisance  to 
the  factory,  if  they  do  work  in  it,  instead  of  modestly 
beginning  to  learn  the  practice  at  the  bottom.  That  is 
the  experience,  I  believe,  in  most  places  where  the  ex- 
periment has  been  made.  Certainly  on  the  continent 
as  well  as  in  England  I  have  heard  practical  men 
state  that  opinion  in  very  strong  terms.  Many  times 
I  have  been  told  by  foreigners  who  know  something 
of  our  system  of  apprenticeship,  and  the  French  ;>ml 
German  system  of  professing  to  teach  industrial 
applications  in  schools,  that  we  are  much  wiser  than 
they  are  in  that  matter,  because  we  know  what  practice 
is,  whereas  they  attempt  to  give  in  the  schools  an 
epitome  of  it,  which  is  unsuccessful  ;  only  they  do  not 
know  the  defect  of  our  system,  that  young  men  go  into 
their  apprenticeship  without  a  previous  training  in 
science.  What  our  own  manufacturers  complain  of, 
and  suffer  from  is,  that  young  men  really  do  not  prove 
so  valuable  as  they  expected  in  the  works  because 
they  had  not  got  that  proper  training  in  the  science, 
and  that  knowledge  of  facts  which  we  ought  to  have 
eiven  them  beforehand. 

1 1 74.  What  are  the  conditions  which  in  your  opinion 
are  requisite  for  an  earnest  and  effective  study  of 
science? — There  are  a  great  many  ;  but  I  think  one 
thing  is  particularly  important,  that  students  should 
come  in  contact  with  people  who  are  earnestly  devoted 
to  science,  and  who  set  the  example  of  working  at  it 
in  a  right  spirit.  I  think  if  I  were  to  name  one  thing 
alone  it  would  be  that ;  of  course  there  are  many  other 
things  which  tell  besides  that,  but  the  force  of  earnest 
example  is  I  believe  almost  more  than  any  one  thing, 
that  the  teachers  should  work  at  science  earnestly, 
with  a  love  of  their  subject,  and  for  the  sake  of  master- 
ing it,  for  the  pure  love  of  it.  Of  course  the  intel- 
lectual power  of  the  teachers,  in  aiding  the  student 
to  overcome  difficulties,  and  in  training  their  mental 
powers,  tells  immensely.  The  teacher  ought  to  select 
methods  in  which  he  really  can  best  train  the  powers 
of  his  pupils,  to  make  them  do  a  certain  thing  that  can 
be  done  in  a  perfect  way,  then  let  them  practise  such 
knowledge  in  proportion  as  they  get  it,  going  on  to 
more  complex  and  more  difficult  studies,  of  course, 
as  they  .are  able  to  do  so.  I  think  one  great  disad- 
vantage which  in  England  the  study  of  science  suffers 
from,  is  the  want  of  popular  sympathy  with  it. 
Science  is  not  as  a  rule  appreciated  for  its  own  sake. 
I  ain  well  aware  that  there  are  many  persons  who  do 
so  appreciate  it,  but  in  England  the  one  thing  which 
is  generally  appreciated  is  making  money  directly, 
and  people  do  not  believe  that  science  is  of  any 
use  for  that  end.  They  say  you  are  a  set  of  dreamers ; 
and  that  science  is  a  sort  of  amusement  and  not  real 
work.  They  do  not  believe  that  it  is  of  actual  use 
in  money  making,  and  they  do  not  value  it  for 
its  own  sake,  as  they  ought  to  do.  I  think  that 
that  tells  immensely  upon  students  When  students 
are  working  well  at  their  studies  for  a  while,  per- 
haps their  father  or  their  uncle  says,  you  must  not 
be  going  on  with  that,  you  must  be  getting  to 
business,  you  cannot  be  going  on  playing  so  long. 
They  do  not  believe  in  science;  they  have  no  real 
faith  in  it.  And  yet  those  who  do  get  a  little  faith  in 
it,  and  work  on,  certainly  as  far  as  my  small  experience 
goes,  are  amply  repaid.  "  They  do  far  more  than  others 
do  while  they  are  at  it;  and  when  they  go  into  prac- 
tice they  distance  everybody.  I  think  that  one  reason 
why  sufficient  earnest  concentrated  attention  is  not 
given  by  students  to  science,  is  that  their  teachers 
are  not  in  the  most  favourable  position  for  doing  what 
they  would  wish  to  do  for  them  They  are  them- 
selves a  good  deal  called  away  by  other  things,  from 


teaching  functions  and  investigating  functions.  They 
are  not,  as  a  rule,  placed  in  a  position  really  favourable 
to  the  most  effective  exercise  of  such  powers  as  they 

1>0!;-T--'     , 

11/5.  Are  you  prepared   with   any  suggestions  for 

encouraging  the  study  of  science  for  its  own  sake  ?  — 
The  particulars  [  should  feel  great  hesitation  in  re- 
commending, but  there  arc  some  general  relations  of 
science  to  the  State  which  I  think  would  be  likely  to 
command  general  assent,  and  which  I  think  might  I"1 
made,  (lie  basis  of  a  plan  of  which  the.  particulars 
would  do  what  one  would  want.  Whereas  the  Stutu 
does  not  at  present  by  any  of  its  acts,  as  far  as  1  know, 
acknowledge  pure  science  as  an  element  of  national 
greatness  and  usefulness  and  progress,  I  think  that 
it  ought  to  do  so.  I  think  that  whatever  tmiy  1m 
the  conditions  which,  upon  :i  duo  examination  of 
what  is  needed  for  science,  might  be  found  most  con- 
ducive to  the  development  of  a  system  of  scien- 
tific teaching  and  research  (I  mean  the  material 
conditions  in  the  way  of  funds),  the  Government 
should  supply,  so  as  to  utilize  such  powers  as  there  are 
in  the  couutry.  At  best,  I  think,  those  powers  would 
be  far  less  than  what  we  need  in  order  to  do  justice 
to  such  a  task,  and  if  you  had  all  your  resources  well 
utilized,  they  would  still  be  less  than  what  you  want. 
I  think  that  free  competition  among  all  schools  is  really 
the  main  element  of  progress  ;  they  should  be  placed 
in  a  condition  to  be  able  to  work  to  the  best  of  their 
powers,  and  then  let  their  progress  depend  upon  the 
success  of  their  work.  I  think  it  is  most  important 
that  the  Government  should  hold  a  neutral  and  im- 
partial position,  and  not  be  partial  to  any  one  or  other 
theory  of  science  or  science  teaching,  and  not  give 
special  favour  to  any  one  or  any  other,  but  allow  them 
all  to  work  themselves  out,  and  let  the  public  judge 
of  their  relative  excellencies  and  defects,  and  let  them 
modify  themselves  in  a  free  manner. 

1  176.  Can  you  point  out  any  principles  upon  which, 
in  your  opinion,  Government  aid  or  encouragement 
ought  to  be  afforded  ?•  —  I  have  thought  of  several 
principles,  but  whenever  I  dwell  upon  any  one  in 
itself,  I  am  led  to  fear  that  it  would  be  imperfect,  and 
in  some  respects,  perhaps,  mischievous  in  its  action 
if  applied  alone.  Any  one  principle  alone,  I  think, 
would  at  least  be  hazardous.  For  instance,  the  num- 
ber of  pupils  who  attend  any  professor  or  who 
attend  any  college  is,  I  think,  a  circumstance  which 
ought  to  have  weight,  but  I  am  not  prepared  to 
say  that  it  would  be  desirable  to  decide  by  that 
alone  ;  on  the  contrary,  I  think  in  many  cases  it 
would  be  decidedly  an  evil.  As  an  illustration  of  that, 
there  are  two  very  distinguished  professors  of  natural 
philosophy  at  Edinburgh  and  Glasgow  respectively. 
Professor  Tail,  at  Edinburgh,  has  large  classes,  and  his 
activity  has  been  chiefly  in  the  direction  of  teaching  ; 
whereas  Sir  William  Thomson,  at  Glasgow,  has  compa- 
ratively smaller  activity  of  that  kind,  for  he  works  more 
at  research,  and  to  aid  Sir  William  Thomson  less  than 
Professor  Tait,  on  that  account,  would  be  obviously 
very  undesirable.  I  should  think  it  desirable  that  the 
numbers  taught  should  be  one  element  of  the  ques- 
tion that  would  weigh  in  deciding  the  aid,  but  also 
that  other  considerations  should  have  weight  if 
required  ;  success  in  examinations  should  have  some 
advantage.  Then  also  the  power  of  utilizing  the 
advantages  and  opportunities  for  research,  I  think, 
ought  to  be  considered.  I  think  if  an  opinion  could 
be  obtained,  as  in  many  cases  it  certainly  could, 
whether  aid  in  the  way  of  research  is  likely  to  be 
useful  to  a  given  man,  that  ought  to  be  considered  as 
one  of  the  conditions  for  aiding  him  in  it. 

1177.  Do  I  understand  you  to  state  that  you 
do  not  desire  the  Government  to  establish  insti- 
tutions of  its  own  ?  —  I  cannot  well  conceive  any 
arrangement  under  which  there  could  be  free  com- 
petition in  the  face  of  such  an  arrangement  as  that. 
I  think  the  first  thing  of  all  is,  that  the  Government 
should  be  impartial,  and  not  be  a  party  in  the  compe- 
tition, as  that  would  annihilate  all  competition,  in  fact, 
I  do  not  see  how  it  could  come  to  anything  else  ;  the 
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Govrrnmont  school*  would  receive  ni.ls  which  would 
,-nIlv  annihilate  the  competition  of  others,  and  I 
tliink  thai  tor  tin-  progress  of  science  in  those  sohooiB, 
thai  would  In-  most  nnderirable,  nud  that  nothing 
would  90  lower  the  eminent  men  who  would  no  doubt 
be  selected  for  such  schools,  us  to  trhv  them  special 
advantage-  "v.-r  others,  or  that  would  »o  much 
diminish  their  real  chance  of  highest  usefulness  in 
their  work,  as  gi\  ing  them  exceptional  advMitageB, 
putting  thfin  into  a  hotbed  in  fact.  I  tliink  it  would 
mil  In-  possible  to  do  such  a  thin.u'  without  serious  evil. 

1178.  In  your  opinion,  ought  (io\  eminent  to  afford 
aid  on  n  considerable  scale  for  the  encouragement  of 

,  ?_I  should  in  any  matter  of  minify,  recom- 
mend government  to  proceed  slowly  and  gradually,  and 
as  far  as  possible  to  judge  of  the  next  step  from  the 
result  of  the  previous  step,  and  not  to  give  hastily  to  the 
very  best  system  an  immense  expenditure  of  money  ; 
bat  the  main  thing  would  be  to  spend  money  where 
it  would  promote  growth  and  development,  and  to  judge 
by  the  progress  that  it  made  how  far  further  aid 
should  be  given  ;  that  would  be  the  kind  of  thing  that 
I  should  prefer.  1  think  that  that  would  be  the 
whnlesomest  and  the  best  in  every  way,  and  the  most 
frugal  of  the  expenditure  of  the  public  money,  for  the 
interests  of  the  State  are  really  the  same,  if  you  look  at 
them  in  a  general  way.  I  should  certainly  wish  in 
that,  way  that  the  expenditure  should  come  to  be 
very  considerable,  and  the  more  considerable  the 
K-tter  ;  and  no  expenditure  of  public  money  could  be 
more  useful,  even  on  the  largest  scale,  than  money 
that  brought  fruit  in  the  way  of  extending  knowledge 
and  disseminating  it.  I  could  not  conceive  of  a  more 
thoroughly  profitable  investment  of  public  money,  if 
made  in  a  really  careful  way. 

1 1 79.  At   the  present  time  are  there  many  insti- 
lutions  in  the  country  which  you  tliink  Government 
might  well  determine  to  assist? — I  think  so. 

1180.  Is  there  any  principle  on  which  you  would 
select    those    institutions    which    are    deserving    of 
Government   aid  ? — I    think    that   for   any    practical 
matter  like  that,  a  single  principle  would  be  difficult  to 
lay  down.     I  think  a  certain  combination  of  various 
considerations  would  be  needed,  and  that  some  of  the 
considerations,  such  as  those  which  I  mentioned  a  little 
while  ago  regarding  the  extent  of  their  usefulness  in 
teaching,   ought  to  be   very  prominent.      The  only 
thing  is  not  to  take  too  one-sided  a  view  of  usefulness, 
but  to  include,  as  far  as  possible,  the  various  elements 
of  real  usefulness  ;  or,  perhaps,  in  doubtful  cases,  or  in 
cases  where  there  was  not  such  tangible  evidence  of 

ilness,   opinions   might   be   got  from  competent 
scientific  or  learned  bodies. 

1181.  Do  you   think   that   a   certain    number    of 
rnment  scholarships  could   be  established  with 

advantage  ? — I  should  be  very  glad  to  see,  in  schools 
attended  by  the  poor,  aid  given  in  the  way  of  scholar- 
ships to  those  pupils  who  prove  themselves  to  possess 
tin1  ability  of  profiting  by  more  instruction.  I  think 
there  would  be  hardly  anything  more  important  than 
to  distribute  something  like  scholarships  throughout 
the  popular  schools,  I  mean  the  schools  attended  by 
the  p-ior  in  the  country  ;  so  that  one  would  have  the 
best  menu.-  of  cultivating  each  youth  in  proportion  to 
his  power  of  profiting  by  such  cultivation.  1  am  sure 
that  the  acce.-ioii  of  intellectual  power  that  we  should 
get  in  that  way.  would  be  something  of  incalculable 
m|ioi  ; 

Are   you   of  opinion    that    the   Government 

.-night  to  lend    riMislanci-   in    providing   apparatus  and 

books,  nml  other  faeilitie-  of  that   kind  r—  I  think  so. 

1  think,  certainly,  in    tin;    higher  scientific  instruction 

it  -lionld  l.i    :,  si, a  r/in'i  nnn  that  some   material  aid  of 

that  kind  be  given.      In    fact   I   do  not    know  that  in 

any  country   tin-   I.  -m-hing   in  the  higher  branches  of 

D     favourably    without     it.       Certainly 

rmiiny  am!  in  France  very  great  aids  of  that  kind 

•  en.     In  Kngliind  where  there  are  colleges  of  con- 

iv,  without  such  aid  tln.y  cerlainlv  suffer 

tly  for  the  want  of  il,  and  they  are  liuiilrd  in 

their  usefulness  by  the  absence  of  conditions  of  that 


sort,  which  are  always  supplied  elsewhere.  In  fact, 
my  French  and  German  friends,  when  they  hear  of 
our  establishments,  will  not  believe  it ;  they  say,  "  You 
"  are  joking,  it  is  impossible,"  it  is  so  different  from 
the  state  of  things  in  their  own  countries. 

1183.  Do   you   think  that  if  public  interest  were 
taken  in  this  subject  sufficient  to  induce.  Government, 
to  come  forward  and  render  more  assistance  than  it 
does  now,  this  would  imply  a  condition  of  things  in 
which   additional    assistance    from    private    sources 
might    be  also   expected  ? — Quito  so.     In  the   first 
place,  I  think  it  would  be  certainly  right   that  the 
Government  should  to   a  certain  extent  be  regulated 
by    public    evidences  that  tho  thing   is   appreciated, 
and  then  if  the  Government  did  lend  the  sanction 
of  its  authority  to  the  teaching  of  science  as  a  useful 
and  important  thing,  I  think  the  fact  of  their  doing 
so  would  encourage  private  individuals  to  do  more 
than  they  now  do  in  the  matter.     1  think  that  the 
official  sanction  would  fructify   considerably  in  that 
indirect  way,  and  would  also  encourage  young  men  to 
look  forward  to  the  pursuit  of  science  as  their  career, 
which  really  at  present  is  very  seldom  done.      We 
have  not  the  resources  in  the  way  of  aid  which  we 
ought   to   have,   if  science  is  to  be  put  in  a  more 
dignified  position.     Young  men  never  look  to   it  for  a 
career,  generally  speaking,    and  it   ought  to   be   put 
in  such  a  condition  that  they  could  do  so,   so  that 
they   could  give  their  powers  as  well  as  give  their 
money  towards  it,  for  we  need  all  that.     I  do  tliink 
that   the    Government   ought   to   put   it   in   a  more 
dignified  position,  and  acknowledge  that  it  is  a  thing 
of  importance  to  the  State,  and  not  leave  it  to  take 
care  of  itself. 

1 1 84.  Are  you  of  opinion  that  the  Government  might 
encourage  science  by    the   bestowal  of  Government 
appointments  upon  those  who  distinguish  themselves 
in    scientific    study  ? — I  xlo    think    that    they    should 
encourage   them,  not   from   any   opinion    which  the 
Government    itself  would   form    of  their   individual 
merits,  but  merely  in  such  a  way  as  to  increase  their 
usefulness  in  their  own  work,  and  aid  them  as  such 
by  enabling  them  to  do  more  and  more  useful  work. 
I  think  that  that  really  is  the  only  proper  way  for 
Government  to  reward  and  encourage  them,  and  not 
to  give  them  appointments  out  of  science  because  they 
are  good  men  of  science,  or  anything  of  that  sort.     I 
think  that  is  utterly  undesirable  and  unsuitable. 

1185.  You   would   not  give   them  as  rewards  for 
science  ? — No  ;  because  they  are  good  useful  men  of 
science,  I  would  not  take  them   out  of  science    for 
some   other  pursuit,  political  or  other  ;  on  the  con- 
trary,  I    would  encourage  their  activity  in  science, 
and  try  to  increase  their  means  of  usefulness  in  it. 
I  think    that  that    is  really   the   only  true    way    to 
honour  them  and  encourage  their  usefulness.    There  is 
nothing  more  to  be  regretted  than  the  contrary  course 
which   is  adopted  in   some   other  countries,   say   in 
France,  where  when  a  man  rises  to  a  certain  eminence 
he  is  taken  out  of  science  and  put  into  the  Senate. 
He  is  a  very  good  man  in  science,  but  he  may  be  a 
very  bad   senator,  and  I  do  not  think  it  is  an  appro- 
priate honour  to  him  to  put  him  in  the  Senate.     It  is 
a  much  higher  honour  to  tell  a  man  of  science  :  you 
are  doing  most  useful  work,  and  it  is  our  duty  to  help 
you  to  the  utmost  of  our  power  in  continuing  this 
work  on  a  grander  scale. 

1186.  Are   you  of  opinion   that   undue    value   is 
attached  at  present  to   examination  tests  ? — In   one 
sense  I  think  that  undue  value  is  attached  to  them,  inas- 
much as  it  is  practically  supposed  that  they  can  decide 
everything.     I  believe   that  even  more  good  than  is 
now  got  from  examination  tests  will  be  got  from  them 
in  proportion  as  they  are  applied  in  a  more  judicious  and 
accurate   way.     I   think  that  examination   tests   are 
destined  to  do  more  and  more  good,  but  at  the   same 
time  I  do  not  think  they  ever  have  done  or  ever  can 
do  everything  that  is  needed.     The  best  of  examina- 
tions can  only  test  a  young  man's  power  of  doing  a 
certain  particular  work,  which  is  just  merely  the  work 
of  answering  questions  under  particular  conditions; 
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and  I  do  think  from  all  that  I  have  seen  (and  I  have 
examined  for  a  good  many  years  at  the  London  Uni- 
versity and  at  my  own  college,  and  1  have  had  still 
more  work  to  do  in  teaching  and  seeing  students' 
individual  work),  that  a  knowledge  of  what  u  young 
man  lias  been  doing  during  liis  period  of  study  and 
how  he  lias  done  it,  if  such  knowledge  could  be 
obtained,  would  add  very  greatly  to  the  means  of 
forming  an  opinion  of  his  efficiency  for  any  particular 
position  which  he  might  wish  to  occupy. 

1187.  (Dr.    Miller.)    You    are   now  referring,  I 
presume,  to  college  tests? — Yes,   I  refer  to  college 
tests. 

1187ff.  (Chairman.)  That  is  the  distinction  that 
you  draw  between  mere  examination  tests  and  college 
tests  ? — Yes  ;  it  has  happened  to  myself  in  an  examina- 
tion in  the  University  College  laboratory,  that  a  young 
man  whom  1  knew  not  to  be  the  best  chemist  in  the 
laboratory  got  the  medal.  It  happened  that  I  knew 
the  handwritings,  yet  I  was  forced,  upon  the  result 
of  the  examination,  to  give  it  to  that  young  man  who 
was  certainly  not  as  good  as  the  one  whom  I  had  to 
place  second  to  him,  and  who  knew  that  he  was  not 
as  good,  and  yet  who  had  beaten  him  in  that  examina- 
tion, it  was  a  pretty  long  examination,  lasting 
several  days,  and  the  one  who  got  the  medal  went 
in  in  good  health  and  spirits,  and  worked  better 
than  usual,  whereas  the  other  man  was  anxious  and 
nervous,  and  did  not  work  as  well  as  usual.  I  had  to 
go  by  the  regulations  and  give  it  to  the  man  whom  I 
considered  second.  Of  course,  any  system  must  be 
liable  to  some  failures,  but  I  do  feel  convinced 
that  if  a  knowledge  of  what  the  young  men  had 
been  doing,  the  work  that  they  had  been  doing  at 
the  colleges  or  in  the  schools  before  the  examination 
were  taken  into  account,  in  addition  to  the  result  of 
the  examinations,  better  materials  would  be  obtained 
for  judging  of  their  qualifications  for  any  particular 
work  to  which  it  might  be  desired  to  appoint  them. 
Then  the  examination  test  alone,  when  applied  as  it  is, 
is  productive  of  one  great  evil,  especially  when  exami- 
nations aim  at  directing  teaching  and  profess  to  take 
the  lead  of  teachers,  and  thnt  is  to  call  forth  crams.  I 
believe  there  has  hardly  any  case  of  really  good  teach- 
ing been  produced  by  examinations  ;  what  is  produced 
by  them  is  just  a  desire  to  pass  the  examination, 
and  the  systematic  means  adopted  for  that  purpose  are 
apt  to  be  the  most  direct,  and  to  degenerate  into  a 
desire  to  cheat  the  examiners,  which  is  certainly  a  very 
degrading  thing. 

1188.  But  is  there  not  a  general  impression  that  ex- 
aminations secure   impartiality,  which   it   would    be 
difficult  to  attain  if  you  depended  more  on  what  you 
call  college  tests  ? — I  think  that  even  in  examination 
tests  partiality   may    show    itself.      For   instance,    in 
chemistry    there    are     different     theories,    and    if    I 
am  examining  and  happen  to  hold  to  one  of  several 
theories  and    to  consider  that  it  is  very  good  and  the 
others  very  bad,  I  am  very  liable  to  be  partial  to  a 
young  man  who  adopts  my  theory,  however  much  I  may 
struggle  to  avoid  such  partiality.     I  do  not  know  that 
in  the  nature  of  the  thing  there  is  less  risk  of  that  in 
examination  tests   than  in  college  tests.     In  a  college 
test  one  has  an  opportunity  of  knowing  more  alum  I, 
the  young  men,  but  I  do  not  recommend  that  college 

liould  take  the  place  of  examination  tests.  I  do 
not  think  that  examination  tests  are  useless.  I  think 
they  may  even  be  made  to  do  more  good  than  they 
do  now,  but  1  am  sure  they  cannot  do  everything  ; 
and  I  think  that  at  present  there  is  in  the  public 
mind  a  very  exaggerated  estimate  prevalent  of  the 
value  of  examination,  it  is  supposed  to  bo  all  suffi- 
cient. 

1189.  Do  you  think  that  a  system  of  college  t  sts 
could    !>!•   established  on   such   a  principle  as  to  give 
confidence  in  the  results  generally  amongst  young  men, 
that   they  would  feel   that  justice  was  done  to  them  ? 
—I  do  not  think   that   in   any  system  you  would  be 
free  from  the  risk  of  failure  and  flaws,  of  course,  but 
I  do  think  that  with  that  allowance  college  tests  could 
be  systematized  sons  to  command  oven  greater  con- 


fidence than  examination  tests  alone  do  now.  There 
is  one  circumstance  connected  with  that  which  I 
should  beg  leave  to  mention,  and  it  i«  that  if  the 
Government  were  to  aid  institutions  of  which  it  takes 
no  cognizance  at  present,  I  conceive  that  some  in.-pec- 
tion  would  necessarily  accompany  such  aid,  and  that 
the  Government  would  be  bound  to  see  that  the  money 
which  they  supply  is  usefully  employed  for  the  purpose 
for  which  it  is  intended.  I  could  imagine  (hat  that 
function  of  inspection  might  be  made  useful  for  this 
purpose,  that  by  a  co-operation  to  a  certain  extent 
with  the  officers  of  the  college  the  inspector  might 
be  cognizant  of  what  the  individual  students  arc 
doing.  But  I  think  that  it  might  most  efficiently 
bo  done  by  combining  the  tutor's  work  with  the 
professor's  work.  One  ought  to  know  what  eacli 
student  has  done  throughout  the  session.  The  final 
opinion  should  perhaps  be  a  very  little  more  than 
a  statement  of  facts  in  a  concise  form  ;  not  only  a 
statement  that  the  student  has  been  bodily  present  so 
many  times  in  the  class,  but  that  he  has  done  so  much 
work  in  the  way  i't  ought  to  be  done. 

1 190.  Do  you  think  that  the  duties  of  professor  and 
tutor  ought  to  be  combined  in  the  same  person  ? — In 
small  classes  I  think  that  that  is  naturally  so ;  but 
when  classes  become  large  it  is  impossible  to  do  that, 
and  I  think  it  is  most  important  to  give  to  young  men 
who   are   destined    to   be   professors   some   work   in 
teaching  under  a  professor.     I  think  that  that  is  the 
real   way   to  train  teachers ;  and  that  is    really  the 
only  natural   system  of  a  normal  school.     It   is  the 
plan  which  I  have  in  a  spontaneous  way  acted  upon 
for   some   good    many   years   past,   giving   work   in 
teaching  to  young  men  who  have  gone  through  the 
classes  ;  and  I  have   generally  a  certain  number  of 
them  acting  under  me  in  the  capacity  of  what  1  may 
call  tutors.     It  is  certainly  a  great  advantage  to  the 
class  to  have  them,  and  it  is  a  considerable  advantage 
to    them   that  they   should   have   such   work.     The 
subject  of  instruction  they  know  pretty  well;  but  if 
they   are   compelled   to  teach   they  get  to  know  it 
better :    then  they  come  to  me,  of  course,  in  every 
difficulty,  and  I  render  them  all  the  assistance  in  my 
power.     I  do  not  think  that  the  professorial  system 
ever  will  attain  its  fidl  usefulness  unless  completed 
or   supplemented   in   that   way.       I   could    as    soon 
imagine  that  a  colonel  alone  without  officers  could 
effectually  command  a  regiment,  as  that  a  professor 
could  really  conduct  a  large  class  without    men  under 
him;   it  would  be  perfectly  unnatural  and  impossible. 
That  is  not  an  opinion  of  to-day  ;  it  is  a  thing  which 
I  have  felt  for  a  very  long  time,  seeing  the  working 
of  the  present  system,  because  we  have  tolerably  large 
classes  containing  young  men  of  very  various  aptitudes 
and  habits,  and  the  utmost  that  an  efficient  professor 
can  do,  is  to  address  himself  to'the  greatest  number  of 
them ;  and  one  tries  to  do  it,  but  one  knows  that  a 
good  many  are  above  what  one  is  saying  and  a  good 
many  below  it,  and   one  cannot  come  sufficiently  in 
contact  with  those  by  oneself  alone  to  do  all  that  they 
need.    Sometimes  a  little  more  help  in  the  beginning 
would  prevent    young  men   being   discouraged,  and 
cutting  the  class,  which,  of  course,  they  do  sometimes 
if  they  cannot  follow  the  professor.     If  one  had  men 
in  that  way  to  watch  each  of  the  students,  one  woidd 
certainly  keep  the  whole  class  going  with  a  degree  of 
completeness   and   efficiency,   which    is   not   possible 
otherwise. 

1191.  A  tutor,  you  consider,  should  deal  with  them 
either    individually,    or   at   any  rate  in   a   very  small 
number  ? — Yes,  quits  so  ;  in  small  classes,  in  which 
he  generally  addresses  them  individually — that  is  the 
sort  of  way  in  which  it   usually  occurs — occasionally 
addressing    them    collectively,    but  "more    commonly 
addressing    himself  to    each  individual  student,   ami 
telling  him  the  mistakes  of  his  exercises  or  notes;  or 
how  to  do  an  example  which  he  could  not  master. 

1 192.  Is  that  system  in  operation  to  any  considerable 
extent  in  University  College  ;  have  you   tutors  under 
yon  who  are  connected   with   your   professorship? — 
They  are  not  officially  connected  with  me  beyond  this, 
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,vi,,.er  *•-!•'»  ''''''1'  *•"*  nnnoii«  an 
of  rlH-mirtrv,  ,-,,n,lu,-t,,l  l,y  Mr.  M«B«MM  MB 
undor  him,  'mi.!  that  .rally  is  a  MM  m  point.  But  1 
hnvc  for  many  years  past  l.n.l  an  arrangement  ol  the 
|  i,,d  in  a  summer  practical  class,  intended  by  a  consi- 
derable number  of  students,  who  only  conic  in  (or  a 
Minill  nnml'cr  of  hours  ;  the  class  consists  ol 
meeting*  of  one  hour  each,  tm.l  ihere  are  100  or  1 
men  in  it  The  working  of  the  class  is  of  this  kind  : 
I  l,e"in  nnd  teach  them  what  to  do.  and  how  to  do  it. 
1  walk  about  amon-l  them  while  they  are  doing  those 
,,|.  .rations,  and  at  the  same  time  there  are  eight  or 
ten  MBtetUto,  each  one  having  charge  of  a  particular 
detachment  of  the  civs,  and  they  act  in  that  way  as 
tutors,  and  then  they  get  acquainted  with  them. 
find  that  he-inners  who  come  into  such  a  clnss  get 
acquainted  with  those  older  men,  and  it  gives  them  a 
h,-tier  tone,  it  helps  them  on,  and  does  them  a  great 
deal  of  200.1  in  many  ways  ;  and  from  that  sort  of 
..radical  teaching  to  those  young  men,  I  do  not  know 
which  are  the  greater  gainers,  the  tutors  or  the  class. 
Perhaps  the  tutors  gain  even  more  than  the  class. 

1193.  In  the  precis  of  your  evidence,  with  which 
you  have  been  so  good  as  to  furnish  the  Commission, 
you  refer  to  responsible  reports  ;  do  you  mean  reports 
drawn  up  by  the  professors,  or  reports  furnished  to  the 
professors  ?—  I  meant  by  that  note  a  system  which 
exists   at   University   College,    but  which  I  believe 
onlv  exists  in  one  or  two  other  places.     When  a  chair 
is  vacant  in  the  College,  the  byelaws  requite  that 
the  Council  shall  send  to  the  Senate  the  applications 
and  testimonials  of  candidates   for  the  professorship. 
Then   the   Senate  appoint  a  committee  of  their  own 
body,  for   the   purpose  of  going  over  this  evidence 
and   of  giving    a   responsible   report    of    it.      That 
report  consists  mainly  of  facts,  classified  in  a  clear 
and  an  intelligible  way.    They  sometimes  draw  a  con- 
clusion  from  the  evidence,  and  sometimes  not  ;  and 
upon    this  document  the   Council  decides  upon  the 
man    that     they    appoint,    and  the    byelaws    require 
that  they  shall  have  this  document  before  them  before 
they  make  an  appointment.     They  are  perfectly  free 
to  appoint  or  reject  any  advice  which  may  happen  to 
be  given  them,  but  they  are  bound  to  have  this  state- 
ment of  the  evidence  before  them.     And  really  I  do 
not  know   of  any  system   which,  upon   the   whole, 
admits  of  being  developed  so  usefully  as  that  one.     I 
think  it  is  impossible  for  anybody  to  judge  of  the 
fitness  of  several  candidates  if  there  are  many  of  them, 
unless  the  evidence  is  in  that  way  classified  for  him 
by  some  responsible  persons.     Of  course  this  report  is 
kept  afterwards.   I  should  say  that  if  the  Government 
were  to  make  appointments  by  such  a  system  as  that 
which  would  admit  of  publicity  being  brought  to  bear 
upon  it,  and  those  reports  upon  which  they  decided 
w.  re   to   lx.>    kept    in  archives  where  they    could    be 
accessible  under    proper  conditions,  it    would  be  an 
exceedingly  valuable  means  of  gradually  bringing  the 
decisions  in  depend  upon  the  evidence  of  fitness,  nnd 
therefore   that  is  what  one  would   wish   for.     I   think 
that  that  is  one  matter   in  which   the  power  of  the 
Government    needs   lo  lie  wielded   with  great  impar- 
tiality, because  even  if  they  wen-  to  be  quite  impartial 
with  regard  to  the  aid  which  they  give  to  schools,  nnd 
yi-t  jir.-t'.-rred   the  pupils  from  one  or  another  it  would 
be  like  favouring  the  produee  from  one  manufacturer 
lo  another,  and  I  think  that  that  would  be  a  kind  of 
partiality  which  wotdd  be  very  undesirable.     I  do  not 
mean     that    it   would    injure   the  unfavoured  schools, 
because  that  is  of  .-eeoinlary  importance,  but  it  would 
be  injiiriou-  to  the  promotion  of  science  and  the  public 
In  fact,  the   only  views  which  I  venture   to 
form  nf  anv  future  sy.-tem,  are  based  upon  what  I  con- 
•  •  would  be  likely  lo  be  best  in  the  public  interest. 
I    do  not    think    one  ought    to   consider  the    injuries 
which  may  happen  to  accrue  to  individuals  or  cla—  -es 
at  pre-ent  from  any  partial  action  of  Government  ;  but 
the  question  is.  what  system  would  be  upon  the  whole 


the  best  in  order   lo  get  able  and  efficient  men  for 
the  public  service. 

1 194.  Do  you  include  among  the  public  servants,  men 
eminent  in  science? — At  present  I  do  not  know  whether 
they  are  considered  as  a  class  of  public  servants  ;  I 
suppose  they  are  not.  If  a  man  happens  to  hold 
an  appointment  under  the  Government  he  is  con- 
sidered a  public  servant,  if  not  he  is  not;  so  that  it. 
would  npply  in  the  first  instance  to  those  who  are,  I 
suppose,  actually  appointed  by  the  Government,  but 
the  functions  of  teaching  are  ns  public  in  their  nature 
as  any  which  could  be  named;  therefore  I  do  not 
know  thai  it  is  particularly  desirable  to  draw  such  a 
distinction.  Among  teaching  establishments  there 
are  several  which  are  governed  by  corporate  bodies,  and 
in  Germany  the  States,  many  of  them  little  Stales, 
give  aid  to  such  bodies  in  proportion  to  their  need  of 
aid,  but  in  the  mnin  the  aid  from  the  State  does  not,  ns 
I  am  informed,  interfere  materially,  or  to  any  incon- 
venient extent,  with  their  independence.  They  are 
acknowledged  in  that  sort  of  way,  and  so  they  come 
to  be  affiliated  to  the  State,  nnd  to  be  like  State 
servants,  and  yet  the  governing  bodies  of  the  indi- 
vidual universities  in  Germany  have  a  great  deal  of 
independence  left  to  them.  I  should  conceive  that  it 
might  be  desirable  in  developing  any  system  in 
England,  to  leave  as  much  local  independence  as 
possible  to  the  existing  bodies,  at  least  as  much  as 
appeared  useful  for  any  good  work  that  they  could  do, 
for  after  all  that  is  the  proper  test. 

1 195.  When  the  Government  are  desirous  to  obtain 
advice  on   scientific  subjects,  how  do  you  think  they 
ought  to  proceed  ? — I  think  it  is  a  very  difficult  thing 
to  give  a  specific  recommendation,  but  I  think  that  it 
must  be  undesirable  that  they   should   take   advice 
which  is  given  silently  and  without,  public  responsi- 
bility being  attached  to  it.     Even  although  we  would 
assume  that  the  advice  would  be  that  of  the  best 
person  who  could  be  selected  as  an  individual,  I  think 
that  it  is  less  likely  to  work  well  than  if  it  were  done 
in  a  more  public  way,  and  if  it  could  be  discussed  also 
several  days  before  being  given.     I  should  wish  to 
see   some    responsible    body   selected   in    a    proper 
manner,  perhaps    by   some  kind   of  elective  system 
amongst  scientific  bodies,  something  like  a  scientific 
council,  which  should  be  referred  to  in  matters  relat- 
ing to  science  or  scientific  instruction ;  and  then  that 
their   action  should   be   public.     I    think    that    the 
absence  of  publicity  is  very  undesirable  in  anything  of 
the  kind. 

1 196.  I  think  you  have  led  us  to  infer  that  in  your 
opinion   institutions   for   the  promotion    of    science 
supported  directly  by  the  Government  are  not  desir- 
able ? — Yes,  I  think  that  any  inequalities  of  that  kind  in 
the  conditions,  that  is  to  say,  where  the   Government 
pays  one  and  not  others,  are  inconsistent  with  truo 
competition,  and  in  every  way  injurious. 

1 197.  Are  we  to  gather  from  your  evidence  that  you 
do  not  look  with  favour  on  the  mode  in  which  Govern- 
ment aid  is  at  present  applied;  ns,  for  instance,  to  such 
establishments  ns  the  School  of  Mines,  the  College  of 
Chemistry,  nnd  the  School  of  Naval  Architecture  ? — 
The  School  of  Mines  I  have  looked  upon   as  being 
something  different  in   practice  from   that  which  it 
theoretically  professes  to  be.     It  is  a  school  of  science 
really,  and,  of  course,   containing  such  eminent  nnd 
earnest  men,  it  does  exceedingly  useful  and  good  work 
as  a  school  of  science  ;  and  I  do  not  conceal  from  myself 
at  the  same  time,  that  it  must  do  useful  work  also  as  a 
special  school  of  mines  ;  but  I  really  do  not  think  that 
as  a  school  of  mines  it  justifies  its  existence.    From  all 
that  I  have   heard,   and  my   information  is  of  course 
only  partial  and   imperfect,  I  certainly  think  that  it 
was  a  mistake  to  institute  a  school  of  mines  officially, 
and  I  think  that    the   working  of  it  has  shown  that  it 
is  chiefly  in   other  ways   that  it  really  docs   its   best 
good — it  does  good  ns  a  school  of  science.    I  feel  quite 
rare  that  such  men  could  not  work  without  doing  good, 
but  they  would,  I  imagine,  be  far  more  useful  if  they 
systematically    professed  to  be  what  they  naturally 
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and  really  are,  I  mean  teachers  of  science  for  its  own 
sake. 

1198.  Do    you    think    (hut    greater    ivsnlts    might 
have   been   ol)t:iiii(>il    if   the    Government   had    given 
assistance     to     private     institutions     established     by 
private    liberality  ? — I    believe     vastly     more.       The 
natural  system  of  a   school  of  mines  is  I'm-  young  men 
to  go  and  learn,  at  a  good  college,  those  brunches  of 
science  which  are  needed  for  mining,  and  then  to  go  into 
the  mines  and  learn  mining  there.     That  istlic  system 
which   is    frequently    carried    out    by  students.     For 
example,  1  bad  some  time  ago  a  young  foreigner  who, 
after  attending   lectures  at    University   College,  went 
and  studied  coal  mining.     Mr.  Warington  Smyth,  the 
Professor  of  Mineralogy  in  the  School  of  Mines,  was 
kind  enough  to  aid  me  in  getting  him  introduced  to  a 
great  coal  viewer  in  the  north,  and  he  went  as  a  pupil 
to  this  viewer,  and  his  master  expressed  great  satis- 
faction  with  the  state  of  preparedness  in  which  ho 
came,  and  said  that  he  learned  in  about  a  year  as 
much  as  was  usually  learned  in  five  years,  and  that 
was  because   he  had  had  a    thoroughly    good    college 
training  and  was  able    to  understand   the   work   far 
better.     I  do  think  that  that  is  the  natural  way  to  do  it. 

1199.  (Sir  J.  Lubbock.)    Do  you   not  think   that 
elementary   science   ought   to  be   taught  in  primary 
schools  in  this  country  ? — I  think  that  something  of 
it  must  be  taught,  of  course  in  a  very  elementary  form, 
but  the  elementary  facts  and  phenomena  of  physical 
science  I  am  thoroughly  convinced   arc   destined  to 
form  an  important  staple  of  teaching  in  very  elemen- 
tary schools.     Simple  facts  about  air  and  water  and 
combustion,  and  so  on,  I  think  are  peculiarly  instruc- 
tive and  delightful  to  young  and  old  children 

1200.  I  presume  that  you  would  hardly  think  it 
worth  while  that  they  should  learn  those  facts  without 
the  idea  of  their  proceeding  further  in  the  study  of 
science  ;  just  as  it  is  desirable  that  all  people  should 
learn  to  read,  with  a  view  to  the  subsequent  applica- 
tion of  their  power  of  reading  ? — I  should  like  lliem 
to  learn  to  read  in  any  case,  and,  if  they  were  able,  to 
use  that  knowledge  in  the  first  instance  in  getting 
useful   facts;  by  this  work  they  would   have  more 
interest  in  it  certainly. 

1201.  They   would    be   more  likely   to   keep    the 
reading  up  in  after  life  ? — Yes,  certainly. 

1202.  I  presume  that  even  in  the  poorest  classes  of 
life  there  are   some  men  who  have  a  great   natural 
taste  for  scientific  pursuits,  which  might  be  elicited 
and  brought  out  if  they  had  the  opportunity  of  learning 
the  elements  of  science  in  proper  schools  ? — No  doubt 
an  immense  number  of  capacities  are  lost  now  which 
would  be  utilized  ;  in  fact,  the  loss  of  national  wealth 
in  that  way  must  be  something  incalculable. 

1203.  I  gather  that  you  consider  that  no  system  of 
national  education  can   be  considered  as  satisfactory 
unless  there  is  some  provision  in   national  schools  for 
teaching  elementary  science? — Quite  so. 

1204.  With   regard    to   the   question    of   teaching 
science  in  our  great  public  schools,  do  you  think  that 
that  would   interfere   in    any   way   with   the  literary 
studies   of  the   pupils  ? — I  am   not  so   intimately  ac- 
quainted with   the   particulars   of  the  working  of  our 
great  public   schools  as   to   be  able  to  go  much   into 
that,  but  what  I  have  heard  and  what  I  have  occasion 
to  see  in  various  public  schools  (and  I  come  in  con- 
tact with   the    school  masters  frequently,   having  to 
recommend    teachers  to  them    who  were  my  former 
pupils),  is  that  a  great  many  boys  who  now  do  not 
make  any  progress  in  literary  studies,  and  who  never 
get  a  habit   of  study  at  all,  would  'be   led  into  doing 
more,  even  in  literature,  than  they  do  now,  if  they  got 
habits  of  study   in    science,   in   fact    things   that   are 
presented  to  them  are  olten   uninteresting,  and  they 
never  get  the  habit  of  work  ;  but  if  you   began   with 
giving  them   something  like  science,  you  would  often 
lead  them  lo   literary  studies   which   they  would    not 
otherwise  get  to.     So  that  if  you  had  only  literature  in 
view,  I  think  the   introduction  of  science  would  be 
desirable  in  schools ;  but  I  contend  that  as  an  intellec- 


tual training  it  has  a  very  high  value  indeed  of  its 
own,  perhaps  the  highest  if  studied  in  connexion  with 
literary  matters. 

120.).  Do  not  you  think  that  a  variety  of  subjects 
is  very  desirable  in  school  teaching,  and  that  buys 
who  have  only  two  or  three  subjects  get.  wearied, 
whereas  it' they  had  four  or  five  they  would  be  likely 
to  learn  two  or  three  better  than  if  they  were  con- 
lined  to  the  two  or  three? — 1  believe  that  would  often  l>e 
so,  for  nothing  has  struck  me  more  forcibly  than  the 
great  variety  and  great  differences  of  aptitude  and  taitt 
amongst  young  men.  1  should  like  our  school  system 
to  be  as  malleable  as  possible,  so  as  to  allow  some  boys, 
who  might  not  be  mentally  quite  like  the  average, 
to  be  taught  upon  a  little  different  system.  To  have 
them  all  taught  in  one  uniform  type  I  do  not  think 
ever  would  be  possible  or  desirable. 

1206.  If  you  had  a  variety  of  studies,  would  it  not 
also  happen  that  those  boys  who  had  the  most  scientific 
taste  would  devote  more  of  their  thought  to  science, 
and  would  learn  more  from  scientific  teaching,  and  get 
to  the  top  of  the  class  and  get  the  prizes,  and  those 
on  the  other  hand  with  literary  tastes  would  do  the 
same  in  literary  studies,  so  that  although  the  curriculum 
might  be  nominally  the  same,  there  would  practically 
bo  a  good  deal  of  difference   between  those  who  had 
different  tastes  ? — Yes,  only  1  should  not  wish  to  force 
young  men  to  do  more  than  I  found  they  couid  really 
do  well.     Some  lads  have  the  peculiarity  that  they 
can  only  work  well  at  one  thing  at  a  time :  it  is  a  defect, 
but  still  some  arc   so  constituted,  and  they  will  after- 
wards work  at  another  thing    well  and    do    several 
things  successively,  but  not  simultaneously:  and  I  think 
that  in  our  systems  of  instruction  there  is  not  usually 
made  sufficient  allowance  for  that  variety  of  constitu- 
tion of  mind.     I  think  it  is  right  to  give  them  the 
choice  in  the  way  that  your  question  suggests. 

1207.  There  are  many,  are   there  not,  who  would 
only  work   systematically    at    literature  and   not  at 
science  ? — Yes. 

1208.  Therefore  your  remark  would  not  apply  to 
science  any  more  than  to  literature,  ? — No,  it  was  not 
intended  to  do  so. 

1209.  You  made  a  remark  in    answer  to   a   ques- 
tion of  his  Grace,  with  regard  to  the  secret  advice 
which  is    given    to   the    Government  ;    the    Govern- 
ment generally  consult  the  lioyal  Society  on  scientific 
subjects,  do    they    not  ? — Occasionally   1  have    heard 
that  they  have  consulted  the  Royal  Society,  but  I  am 
not  aware  that  any  established  custom  exists  to  take 
the  opinion   of  any  scientific   body  on  matters  which 
relate   to   science.     I  fancy  it  is  more   constantly  the 
practice  for  the  minister  or  adviser  of  the  Crown  to 
ask  the  opinion  of  some  able  and  accomplished  gentle- 
man who  may  happen  to  hold  office  in  connexion  with 
him  ;   that   is  my  impression.     I  understand  that  Mr. 
Cole  has  been  very  frequently  consulted  on  matters  of 
the  kind. 

1210.  I  infer  that  you  did  not  intend  to  condemn 
the  system  of  applying  to  the  Koyal  Society  for  advice 
on  scientific  subjects? — JS"o,  that  is  rather  the  kind  of 
thing  which  I  wish  to  encourage.  I  referred  to  appoint- 
ments, when  they  have  appointments  to  make.    1  heard 
lately  of  the  case  of  a  young  man  who  has  been  appointed 
to  a  position  in  Jamaica  as  a  chemist,  and  I  understood 
that  he  got  it  through  Mr.  Cole.     Mr.  Cole  was  a.-ked 
to  recommend  a  person  for  the  appointment,  and  he 
applied  to   Dr.  Frankland  :  of   course  he  could  not 
possibly  have  done  better,  and  Dr.  Frankland  gave  it 
to  this  young  man.     It  is  said  that  if  you  will  go  to 
the  Government  school  you  will  get  the  Government 
appointments,  and  if  not,  not.     How  far  that  is  true  I 
cannot  say,  but  that  report  is  current. 

1211.  Then  it  was  not  altogether  with  reference,  to 
the  course  to  be  pursued  in  scientific  questions,  but 
more  with  reference  to  scientific  appointments,  that  you 
were  speaking  ? — Both  ;    for  instance,   whether  it  is 
desirable  either  to  institute  schools  of  a  particular 
kind,  I  am  not  aware  that  that  question  comes  before 
any  of  the  scientific  bodies.     It   is  reported  that  a 
large  laboratory  is  being  built  at  South  Kensington, 
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and  I  sun  nut  aware  thai  dint  came  before  any 

''•    tilic    bodv   iit    :ill,  it   was  by   lucre  accident   lliut    ..in- 
r  ./*•**.  , 

hcant  01   it. 

._.<  j,, .,     .  li'lL'.   You  approve,  do  you  not,  of  the  system  of 

'    appealing  to   the   Koyal    Society  ? — Yes  :    because   it 

come-  before  a  lioily  who  would  give  advice  publicly, 
and  I  think  tluit  that  would  l>e  most  desirable  :  whether 
il  -hould  be  that  ]iartifiihir  body  or  some  body  selected 
lor  tlie  purpose  is  another  question.  I  have  no  doubt 
that  in  cases  where  the  Koyal  Society  has  lieeu  con- 
sulted, it  has  given  advice  with  great  care  and  consci- 
entiousness. 

l'_'13.  Do  you  think  it  undesirable  that  such  a  step 
as  the  erection  of  a  very  large  laboratory  should  be 
taken  without  giving  some  rccegni/ed  .scientific  body 
nn  opportunity  (•  I'  expressing  an  opinion  upon  it? — 
That  any  such  step  should  be  taken  silently  J  think 
Tcry  undesirable.  I  cannot  see  anything  to  recommend 
it,  i  mean  its  being  done  silently  and  secretly. 

121  J.  I  presume  when  you  said  that  you  did  uot 
think  it  desirable  to  encourage  Government  aid  to 
scientific  institutions,  you  were  referring  principally 
to  educational  institutions  ? — Yes. 

1215.  With  regard  to  your  last  illustration,  about 
the  importance  of  having  a  special  training  in  a  mine 
for  those  who  are    going  to    devote   themselves   to 
mining   pursuits ;   you  say  that  the  young  man  who 
was  sent  by  you  to  a  coal  mine  in  the  north  benefited 
very  much  by  his  experience  there.     Would  a  young 
man  pursuing  such  a  course  as  that,  have  an  opportu- 
nity of   learning   the  theory  of  mining  ;  under  those 
circumstances  woidd  it   not  rather  be  the  practice  that 
he  would   have  brought  before  him,  and  in  that  case 
would  not  it  be  desirable  that  he  should  have  some 
special  course  of  educational  training,  with  reference  to 
mining,  before  going  down  into  the  mines  himself? 
— But  the  instruction  which  he  had  in  physics,  me- 
chanics, chemistry,  mineralogy,  geology,  and  perhaps 
one  or  two  other  branches  of  science,  independent  of 
the  phenomena  with  which  lie  had  to  deal,  taught  him 
the   laws    of  which  he  had  afterwards   to    learn   the 
applications,  and   that   was   done  by  practice  in   the 
mines,  where  he  saw  the  different  systems  of  working 
coal  mines.     He  would  see  in  one  mine  perhaps  the 
application  of  one  system,  and  he  then  went  to  other 
mines  so  as  to  see  a  variety,  and  he  also  read  books  in 
which  further  information  was  given,  but  I  am  not  at 
all  prepared  to  say  that  some   course  of  instruction 
connected  with  mining  is  not  useful  and  desirable  after 
the  general  scientific  instruction  had  been  given.     I 
have  no  doubt  that  the  special  courses  relating  to 
mining  which  are  given,  are  useful  to  those  who  hear 
them,  and  they  might  be  given  at  any  college  to  those 
•who  are  going  into  mining,  or  they  might  be  given  in 
the  mining  districts,  which  has  been  done  sometimes. 

1216.  Still,  after  the  general  scientific  instruction 
do  you  think  it  desirable  that  any  one  who  is  going  to 
t-niliark   in  a  mining  career  should  have  some  special 
course    of  lectures    with    reference    to    the    different 
systems  pursued  indifferent  mines? — I  believe  they 
free  inently  do  good,  but  the  great  thing  is  going  into 
the-  mine,  and  actually  working  there.     I  believe  that 
i,  the  r-ential   thing,  but  I  believe  that  the  other  is 
also  useful  when  done  as  it  sometimes  is. 

1LM7.  (Mr.  S<t,,i nelson.)  You  have  stated  that  you 
•.  ariatimis  of  teaching,  having  reference  to 
the-  final  application  of  the  subjects  taught.  You 
referred  I  -npposc  in  that  only  to  the  general 
sclent  i  lie  teaching  which  is  common  to  all  applications? 
—Quite  so. 

iL'ls.   llrt  you  would  not  object  to  a  special  teach- 
ing   in    n  I.  reiicc    to  special   applications   where    the 
•  a!    I.  aeliinjr   ],ad   previously   been    pursued  with 
duflicient  completeness? — I  believe  that  there  is  room 
for  il  work  in  special   teaching  between  the 

scientific,  teaehing  itself  and  the  practical  study  of  the 
application.     I  believe  there  are  many  cases  in  which 
doi:e    with    advantage,    but    where    the    special 
to   any    degree    the    place   of  scientific 
•hing,   1   lliink  il   i-  a  very  great  evil. 
1219.  You  are  uiixiou*  that  the  one  should  uot  bo 


substituted  for  the  other,  but  you  have  no  objection, 
to  the  one  being  superadded  to  tlie  other? — Quii 

1220-1.  In  illustration  of  that,  you  stated  that  you 
thought  that  instruction  in  the  methods  of  mining 
might  be  advantageous  ;  would  you  not  make  the  same 
reply  in  reference  to  applications  of  chemistry  to  the, 
arts  ? — 'Courses  of  lectures  on  applied  chemistry  have 
been  given  and  arc  still  given,  but  the  applications  of 
chemistry  to  manufactures  we  so  exceedingly  various 
that  I  think  if  any  young  man  were  going  to  work  at 
applied  chemistiy  it  would  be  an  unprofitable  employ- 
men  t  of  time  to  go  through  a  general  course  of 
chemical  technology.  I  think  that  what  they  ought 
to  do  after  they  have  studied  their  science  well,  is  to 
work  in  a  laboratory  at  some  particular  part  of  the 
toiingof  ores,  iron  for  instance;  but  I  think  that  a 
course  of  lectures  can  hardly  be  given  to  them  upon  a 
particular  part  of  chemical  technology.  I  think  it  is 
not  a  profitable  employment  of  their  time  to  go 
through  the  whole  course  of  chemical  technology ; 
they  had  much  better  go  into  their  works  and  learn 
from  them. 

1222.  In  speaking  of  a  laboratory,  do  you  mean  the 
laboratory  in    the   works,  or   the   laboratory  in  the 
school  ? — It  might  be  the  one  or  the  other.     In  many 

I  believe  it  is  perhaps  best  done  in  the  works. 
In  many  works  there  are  laboratories  fitted  up  for  the 
purpose  of  carrying  out  accurately  and  well  the 
determinations  relating  to  the  particular  operations  of 
the  factory,  and  where  such  laboratories  exist  I  think 
it  would  be  best  to  use  them  ;  but  in  other  cases  let 
the  students  perform  similar  operations  in  the  labora- 
tories attached  to  the  college.  It  is  best  to  do  it  in 
the  works,  because  then  he  sees,  from  a  commercial 
point  of  view,  the  particular  operations  which  he  has 
to  learn. 

1223.  Taking  the  instance  which  you  have  given  of 
laboratory  practice  at  works  in  reference  to  metal- 
lurgy,  is   it  not   the   case   that    in  many   of    those 
laboratories  the  modes  of  analysis  are  not  quite  up  to 
the  level  of  the  best  practice  of  the  day  ? — Yes,  I 
daresay  that  is  the  case. 

1224.  In  such  cases  would  it  not  be  preferable  that 
there  should  be  the  means  of  acquiring  instruction  in 
schools  in  the  best  practice  of  the  day  ? — Yes. 

1225.  In  speaking  of  the  continental   practice,  I 
understood  your  objection  to  be  rather  to  the  attempt 
to  introduce  imitative  factories,  than  to  the  study  of 
application  in  the  laboratory  ? — The  profession  and 
pretension  to  imitate  practice  I  think  is  a  positive 
evil,   but  I  think  that  the   putting  forward   in   the 
prominent  way  in  which   it   is  done   in   some   con- 
tinental schools,  the  teaching  of  applications,  is  also  an 
evil.     I  think  the  great  business  of  a  school  is  that 
the  pupils  should  work  at  the  theories  for  their  own  sake 
whilst  they  are  there,    and   that  afterwards   in   the 
works  they  should  study  the  practice.     I  think  they 
must  change  their  point  of  view,  and  all  the  attempts 
to  combine  the  two  on  the  models  which  we  have,  I 
am  convinced  are  wrong. 

1226.  Is  it  not  the  case  that  in  the  works  a  student 
is  liable  to  learn  bad  practice  as  well  as  good  ? — Quite 
so  ;  but  he  is  not  so  liable  in  the  works  as  in  the  school. 
Of  course  there  are  bad  works  and  good  works,  but  the 
bud  works,  by  a  process  of  natural  selection,  come  to 
an  end  ;  they  do  not  pay,  I  suppose ;  but  there  is  a 
better  chance  for  their  practice  in  an  average  works 
than  even  in  the  best  schools. 

1227.  Supposing  for  instance  that  the  application 
of  that  practice  should  bo   more   advanced   in    one 
country  than  in  another ;  in  that  case  would  it  not  be 
desirable  that  the  pupil  should  have  an  opportunity 
of  learning  the  more  perfect  practice,  at  any  rate  in 
its  theory,  in   schools  ? — If  the    practice    were    more 
perfect  in  one  country  than   in  another,  I  should  send 
him  there  to  learn  practice,  but  the   theory  could  be 
imparted  to  him  before  he  went  there   for  practical 
applications. 

1228.  And  that  was   in  fact  the  course  which  was 
pursued  for  a  long  time  by  continental  nations,  that 
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(hey  sent  their  young  men  over  to  learn  practice  iu 
this  country  ? — That  was  so  1  understand. 

1229.  You  spoke  of  placing  the  teachers  of  science 
in  the  most  favourable  position.     Would  you  develop 
your  views   as  to  what   would   bo  the   In  -I    menus  of 
placing  teachers   in   such  a  position  ? — 1   could  give 
some    general    suggestions.      I   think   they    ought    to 
be  free  to  devote  all  their  best  energies  to  the  business 
of  teaching  and  research,   and  I  think  that  for  that 
purpose   there  ought  to   be   some  little   security   for 
their   income.     If  the   teachers   were,   as    frequently 
happens,    solely    dependent     on    fees,    I    think    that 
that  is  undesirable.       On    the    other    hand    I    think 
they  ought  not   to  be  independent  of  the  fees.     The 
French  system  of  giving  an  endowment  as  the  sole 
support  is,   I  think,  undesirable.     It  takes  from  the 
professors  a  sufficient  inducement  for  exertion,  and  I 
should  not  recommend  that  system ;  but  some  small 
salary    which     would   not    satisfy     their    reasonable 
requirements  or  their  ambition,  ought,  I  think,  to  be 
given  to  everybody  concerned.     You  ought  to  render 
the  position  such  that  it  might  be  looked   forward  to 
by  a  young  man  as  a  reasonable   career  to  devote 
himself  to.     At  present,  it  is  on  prudential  grounds 
not  considered  so  usually,  and  I  think  that  is  wrong. 
Then  I  think  that  professors  ought  to  have  such  aid  in 
the   way  of  apparatus   and  assistants    as    is   needed 
to  do  their  work  efficiently  and  well.     In  many  cases 
they  suffer  from  the  want  of  that,  and  they  cannot 
really  work  at  their  science  so  as  to  produce  upon 
their  students  the  effect  which  they  ought  to  produce. 
They  are  not  in  favourable  conditions  to  do  their  own 
work  for  want  of  aid. 

1230.  From  what  sources  would  you  provide  those 
salaries  and  this  apparatus  ? — As  to  what  would  be 
right  in  principle,  1  do  not  know.     I  have  at  times 
thought  it  might  be  undesirable  that  the  State  should 
interfere  at  all,  but  I  conceive  that,  wrongly  or  not, 
that  is  hardly  an  open  question.    I  think  the  State  has 
entered  upon  the  question  of  directing  to  some  extent 
the  course  of   scientific  education,  therefore  I  look 
upon  that  not  as  an  open  question.    They  have  begun 
to   do  it,  and  that  they  should  draw  back   and   give 
up  what  they  have  commenced  appears  unlikely,  in 
some  respects  undesirable,  but  anyhow  exceedingly 
unlikely.     At  the   same  time  I  think  to  continue  to 
deal  with  it  in  the  present  parted   way,  I  mean  by 
taking  cognizance   of  only   some  facts  of  the   case, 
is  quite  undesirable,  and  therefore  I  look  to  the  State 
for  such  aid. 

1231.  Wherever   need   for    assistance    is    clearly 
shown,   and   also   that  good  work  or  tolerably   good 
work  is  being  done,  then  you  would  give  aid  from  the 
State  ? — Yes,  and  that  more  would  be  done  if  aid  were 
given  ;  that  consideration  should  come  in. 

1232.  How  could  the  State  ascertain  whether  those 
conditions  exist  or  are  likely  to  be  complied  with  ? — 
I  am  not  prepared  to  describe  any  one  simple  principle 
which  by  itself  would  be  sufficient  to  lead  to  a  sound 
decision   in   eacli   individual  case.   I  am   inclined  to 
think  that  the  only  safe   mode  of  procedure  would  be 
to  combine   several   such   as  1  have  mentioned  some 
time  ago.      In  some  way  or  other  I  should  like  esta- 
blishments that  did  useful  work   of  various  kinds  to 
be  all  included  ;  but  I  should  also  like  an  opportunity 
to  be  given  for   the  opinions  of  competent  persons 
regarding  any    one   teacher  or    college.     Supposing 
there  were  a  council  of  education,  they  should  have  an 
opportunity  of  saying  that  they  think  a  particular  man, 
although  not  up  perhaps  to  the  material  requirements, 
is  in  their  opinion  a  man  who  ought  to  be  placed  in  a 
proper  position  for  doing  such  useful  work.     Take  the 
case  of  Sir  William  Thomson  :   supposing  he  had  no 
students,   nud   that  he  were  entirely   devoted  to  re- 
search, as  might  be  conceivable  ;  I  think  he  certainly 
ought  to  have  the  means  of  continuing  any  research 
which  he  should  think  desirable.    It  is  of  immense  im- 
portance to  the  State  not  to  interfere  with  him,  and  the 
Government  might    be  told  so.     I  take  that  as  an 
example  of  a  well-known  man  of  great  eminence. 

1233.  When  you  speak  of  a  council  of  education,  do 

26060. 


PJL8. 

24  June  1870. 


you  mean  a  council  of  advisers  to  those  who  are  pub-  Dr. 

licly  responsible    for   education  ? — That  would   be  my    A.  WtlUamton, 
idea,  mere  advisers.     Do  not   give  them   the  power  of 
appointing  anybody,  but  simply  of  collecting  facts  and 
expressing  opinions.  I  should  like  the  two  functions  to 
bo  separate. 

1234.  Would  you  think  it  desirable  that  the  council 
should  be  a  permanent  body  ? — That   is  a  point  which 
I    should  feel  a  little  hesitation   about,  but  I   should 
be  rather  inclined  to  renew   it  from  time   to   time.     I 
should  be  inclined   to   think   that  that  might  be   tho 
safer  way  of  proceeding. 

1235.  But  you  would    not  think    it   right   that   tho 
council  should  be  chosen  for  the  occasion  ? — No.     I 
should   like  a  council  which  would   meet   perhaps   at 
stated  times,  and  not  merely  a  council  for  the  purpose 
of  particular  questions  which  might  arise. 

1236.  With  regard   to  the  first  constitution  of  that 
council,  would  you  leave  the  responsible  minister  quite 
at  liberty  to  make  his   own   choice,  or  would  you  also 
desire  that  advice  should   be   taken   from   recognised 
bodies  ? — The  suggestions  which    I   have  heard   on 
tho  matter  are  of  this  kind,  that  it  should  be  an  elec- 
tive body,  elected  by  certain  existing  public  bodies  of 
recognised   authority   and   usefulness  ;   for    instance 
the   universities    and    some   of    the   chief    scientific 
societies,  and  possibly  other  bodies  might  be  repre- 
sented.    I  believe  some  analogy  might  be  taken  from 
the  Medical  Council,  which  is  a  body  elected  from 
various  sources,  though  I  do  not  know  the  particulars 
of  its  constitution.     I  am  not  prepared  to  submit  a 
complete  scheme  of  particulars.     I  have  only  got  so 
far  as  to  think  that  it  would  be  desirable  to  have  somo 
such  body  elected  as  far  as  possible  from  public  bodies 
which  have  scientific  and  teaching  functions,  and  who 
know  the  particulars  of  what  is  wanted  in  this  matter, 
and  would  select  the  individual  members. 

1237.  Then  are  you  of  opinion   that  that  council 
should  be  a  general  council  for  education,  or  would 
you  have  a  special  council  for  science,  and  another  for 
literature  ? — No,  I  would  not  separate  them  in  that 
way.     I  do  not  think  one  could  do  that  well. 

1238.  You  would  wish  one  body  to  advise  on  all 
questions  relating  to  education  ? — I  should  be  inclined 
to  recommend  that  certainly. 

1239.  You   spoke  of  the   Government  not  giving 
favour  to  one  theory  or  another  of  science ;  will  you 
kindly  explain  what  you  meant  by  that? — I  conceive 
that  if  the   Government  were  to  aid  one  school  by 
giving  funds  to  aid  their  work,  and  if  they  were  also 
to  aid  one  school  by  preferring  students  who  came 
from  it  for  public  appointments,  and  if  the  professors 
at  that  one  school  happened  in  their  respective  subjects 
to  adopt  theories  different  from  those  adopted  by  the 
professors  in  other  schools,  the  Government  would 
by  that  action  favour  the  theories  of  those  professors 
without  having  perhaps  heard  the   theories   named. 
The  effect  of  that  action  would  be  to  give  them  official 
patronage  in  fact,  especially  if  the  professors  in  such 
a  school  had  to  do  with  public  examinations   in  which 
their  theories  would    naturally   come   into   account. 
That  would  influence  teaching  a  good  deal. 

1240.  Then,  in  point  of  fact,  do  you  think  that  the 
progress  of  science  has  been  suffering  from  such  a  state 
of  things? — That  would  be   a   very  strong  statement. 
The  present  state  of  things,  I  look  upon  chiefly  as  the 
basis  of  something   more,  and  I  have  been  desirous  to 
separate    from  amongst   what    exists,    things   which 
it  would   be  desirable   to  develop,  from  things  which 
are  dangerous.     I  think  that  the  present   system  if 
developed  in  a  manner  which  appears  consistent  with 
the  present  practice,  would  lead  to  very  great  evils 
indeed  to  science ;  it  would  be  specially  opposed  to 
the   healthy   development   of  science.     I   think    the 
first  thing  of  all  is  that  science  should  be  perfectly  free 
in  its  development. 

1241.  Still  you  would  recognise  existing  Govern- 
ment institutions  as  not  to  be  destroyed,  but  rather  to 
be  developed  ? — I  have  gone  very  little  beyond  the 
consideration  of  general  principles.     The  application 
to  particulars  would  of  course  come  when  one  was 
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quite  clear  with  regard  to  the  principles,  ami  I  do  not 

think  it  likely  that  th--  Covernmcni  would  In-  inclined 

M  draw  back  in  wliat  il  has  done,  even   though  il  has 

done  silently.      Therefore  I  should    prcl'ri-  ,-eeing 

,.uld  1'c   most   advantageour-ly  uti- 

1  would   l(K>k  in  that   direction,  because  really 

tin  IT   i-  in. 'in  lor  an  ininifiiso  uinount  of  work,  and 

lor  ni'iiv  work  limn  can  he  done. 

12  12.  You  spoke  I  think  of  the  large  laboratory 
which  is  being  etvetcd  by  the  (".oveninient  ? — I  do 
not  know  it  of  my  owu  knowledge.  There  are  reports 
abroad  of  that  kind. 

1243.  Supposing  such  n  laboratory  to  be  in  course 
of  erection,  which  1  believe   it  is,  and' yon  were  called 
upon  to  advise  the   Government  what    to   do  with  it 
when  it  i-  completed,  are  you  at  all  prepared  to  make 
any   recommendations   upon   the   subject  ? — I   should 
not    make   any    recommendations  without   learning   n 
great  deal  more  about  it  than  I  know  at  present,  cer- 
tainly, but  my  recommendations  would  finally  bebased 

.•i  knowledge  of  what  was  contemplated  in  other 
departments  of  science,  and  upon  the  question  of  high 
education  generally.  A  thing  might  be  absolutely 
nnde-irablc  if  it  stood  alone,  a  specially  favoured  school 
of  the  Government,  and  it  might  be  as  part  of  a  larger 
system  perhaps  quite  appropriate.  I  should  only 
venture  to  form  any  opinion  after  learning  a  great 
deal  more  than  I  know  now. 

1244.  Assuming  such  a  laboratory  to  be  completed, 
would  you   think  it  desirable  that  the  purposes  to 
which  it  should  be  applied  should  be  kept  in  reserve 
until  some  such  council  as  that  which  you  have  spoken 
of  had  been  created  ? — I  should  say  that  provisionally 
that  might  perhaps  be  the  wisest  thing   to  do,  but  I 
should  perhaps  hesitate  in  completing   it,  if  its  com- 
pletion  in   any  way  prejudged   the  use  to  which  it 
would  have  to  lie  turned  when  it  should  be  finished. 
The  rooms  might  be  turned  to  many  purposes  if  not 
specially  fitted  up  for  any  one  of  them  beforehand. 

1245.  Wiih   reference  to   the  aid  which  you  think 
the  Government  should  give  to  research,  would  you 
leave  the  council  of  education  to  judge  of  that  also,  or 
would  you  ascertain  it  in  some  other  way  ? — I  think 
there   are   some  general  practices  which  prevail  in 
other   countries   which    might  with    few  exceptions 
be    adopted    with    advantage    here.      I   think   th.it 
everyone  of  the  higher   teachers   of    science   ought 
to    IK;   placed   in    a   position  favourable  to    working 
at  original  research.     I  do  look   upon  that  as  the 
highest  part  of  the  duty  of  every  teacher  of  physical 
science,  to  keep  in  the  college  the  older  students  at 
the  higher  work.     The  influence  of  those  students 
upon  the   youngsters   is   something  incalculably  im- 
portant. 

1241).  You  would  like  to  see  that  done  in  every 
college  ? — The  definition  of  the  word  college  would  be 

'I nly  question,  but  in  every  chief  school,  everyone 

that  came  up  to  an  acknowledged  standard  of  efficiency, 
it  should  be  so. 

1217.   Without  special    regard  to  the  qualifications 

if  the  per-ons  who   are  to  conduct  that  research  ? 

That  would    be   of  course  an   evil    which   one  would 

6  to  avoid,  that  such  aid  should  be  given  to  persons, 
unfilled  to  DM  it  properly.  Of  com 
niii-t  have  some  defect  in  its  working,  but  I  should 
H  of  avoiding  that  evil  as  much  as  possible. 
Tin-re  i^  one  thing  which  occurred  to  me  in  connexion 
with  it  \\hieh  pi-rhaps  I  might  be  permitted  to  men- 
tion, and  that  is  leaving  to  the  Government,  supposing 
they  gave  Bach  aid  to  colleges,  the  power  of  recalling 
tie-  aid  in  particular  rases  in  which  they  might  have 

•i    to    believe    i  hat     the     aid    was     not    usefully 
employed.     Suppo-ing   that    the  various  colleges   re- 
mained a*  now  in  the  hands  of  governors  or  In 
or    bodies    who   govern    them,    and    that    the   appoint- 
ment,     to      Chilli  i|(,u-     |,y      |||(.      j,,, 

bodies   ,,f  those    rollrges,  I    think   il  might 
"'•'I n-ideralioii  whether   application  might  be 

to  the  Government   in  each  particular  case  for 

the  ordinary  aid-  which   a   professor  would  need,  and 
they  should  give  it  upon  a  sliue.nu.-nt  i>f  the  evidence 


of  what  he  had  done  after  he  had  been  a  year  or 
two  at  his  work,  and  the  grounds  upon  which  he  was 
appointed,  and  they  would  be  free  to  withdraw  it  after 
a  certain  number  of  years  if  evidence  came  before  them 
that  he  was  not  using  it  for  the  purpose  for  which  it 
was  intended.  I  should  think  it  very  salutary  and 
right  that  the  minister  should  have  the  power  of 
withdrawing  State  aid  where  there  was  evidence  that 
it  was  not  used  properly,  and  it  would  be  better  for 
the  recipients  that  they  should  know  that  they  had  it 
on  good  behaviour. 

1248.  That  brings  me  back  to  my  question,  who  is 
to  be  the  judge  of  that  evidence? — If  there  were  an 
educational  council,  if  they  were:  to  have  the  facts  re- 
ferred to  them,  if  they  were  to  submit  to  the  minister 
an  analysis  of  the  facts,  and  a  report  of  the  kind  which 
I  have  described  some  time  ago,  and  to  leave  to  him 
the  responsibility  of  deciding,  I  think  there  would  be 
no  fear  of  injustice  being  done. 

1249.  Then,    in  fact,  one  of  the  attributes  of  that 
council  would  be  to  advise  as  to  the  grants  for  original 
research  ? — I  should  rather  put  it  in  the  form  of  grants 
to  chairs.     I  should  not  imagine  that  they  should  go 
into  the  question  of  particular  researches,  but  that  the 
aids  which  as  a  rule  ought  to  be  given  to  leading  pro- 
fessors would  be  for  purposes  of  research,  and  that  the 
council  would  have  nn  opportunity  of  giving  an  opinion. 

1250.  Then  you  would  leave  the  special  application 
to  the  governing  bodies  or  the  body  of  professors  of 
colleges? — Yes,  certainly,  I  would    leave  them  per- 
fectly free  in  details. 

1251.  But  you  stated  that  you  thought  the  Govern- 
ment should  ascertain  whether  such  researches  would 
be  useful ;  how  would  you  make  that  harmonize  with 
the  answer  which  you  have  given  ? — I  was  not  awaro 
of  having  said  that.    I  did  not  propose  that  the  Govern- 
ment should  ascertain  what  researches  were  wanted. 
I  think  I  must  have  been  misunderstood.     I  did  not 
intend  to  express  any  opinion  of  that  kind.     I  think 
that  as  a  rule  all  the  higher  teachers  ought  to  be  on 
conditions  such  as  to  be  able  to  work  at  research,  and 
that  they  ought  to  feel  it  their  duty  to  do  so,  but  they 
must  be  left  to  choose  their  particular  researches.     I 
should  think  it  very  undesirable  to  attempt  to  direct 
them  in  that  respect ;  they  ought  to  be  in  the  par- 
ticular department  of  science  in  which  they  work,  the 
best  judges  of  anybody  ns  to  what  work  they  should 
do. 

1252.  Have  you  at  all  considered  the  question  as  to 
whether  the  existing  official  schools  could  be  made 
more  useful  and  how  ? — I  should  feel  great  hesitation 
in  offering  any  opinion  upon  the  subject.     The  general 
feelings  which  would  guide  me  in  dealing  with  the  sub- 
ject I  have  described,   but  the   particulars   of  their 
application  I  do  not  know  sufficiently  to  express  an 
opinion.     I  should  certainly  wish  that  all  that  exist 
should  be  utilized  in  the  most  fair  an.l  effective  manner 
possible,  of  course  with  due  regard  to  all  personal 
interests  of  a  general  kind. 

1253.  Even  if  there  should  be  some  risk  of  the 
competition  of  those  institutions  with  the  independent 
ones   being   somewhat   onerous   to    the   latter  ? — At 
present   the   competition   is   on  an  unequal   footing. 
The  Government  schools  have  special  aids,  and  yet  the 
colleges  without  such  aid  hold  their  own  against  it, 
that  is  the  present  state  of  things. 

1254.  Do  you  think  it  possible  to  avoid  that  where 
Government  institutions  exist? — No,  the  particular 
case  which   I   allude  to  is  an  exceptional  one,  that 
Government    only   acknowledges    and    aids   certain 
schools  and  does  not  acknowledge  and  aid  others.     I 
think  that  is  unadvisable,  I  think  that  in  its  action  in 
relation  to  the  higher  scientific  education,  the  Govern- 
ment should  distribute  aid  where  it  would  be  most 
useful,  and  should  simply  look  to  the  existing  useful- 
ness and  the  chance  of  further  usefulness. 

12.15.  Is  it  not  the  case  that  the  very  existence  of 
Government  institutions  where  the  cost  of  the  erection 
of  buildings,  and  the  payment  of  the  teachers  is  borne 
by  the  State,  must  tend  to  weight  the  independent 
institutions  somewhat  in  competition,  even  if  aid 
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towards  the  payment  of  the  salaries  of  the  professors 
be  given  to  other  institutions? — I  tliink  that  as  a 
matter  of  fact  the  monies  devoted  to  the  construction 
of  independent  colleges  should  not  be  so  much  looked 
to.  For  instance,  two  great  colleges  in  London  were 
given,  you  may  say,  to  the  public,  and  were  subscribed 
for  by  persons  who  are  now  in  the  position  of  gover- 
nors, and  you  may  say  that  they  were  donations  to  the, 
public,  but  whether  the  moneys  were  raised  in  that 
way  or  from  the  taxes  docs  not  leave  any  abiding 
diln  rence  in  the  institutions  as  it  strikes  me.  The 
chief  tiling  I  look  at  is  the  manner  in  which  they  do 
(heir  respective  work.  The  University  College  is  as 
much  public  property  as  the  School  of  Mines,  it  is  in 
the  hands  of  governors  who  are  only  justified  in  using 
it  for  certain  educational  purposes,  it  is  quite  public 
property. 

1  256.  But,  in  point  of  fact,  there  can  only  be  an 
approximation  to  fairness  as  to  competition  between 
different  institutions  of  that  kind,  Government  in- 
stitutions and  independent  institutions? — If  they  are 
on  an  unequal  footing  I  do  not  conceive  that  there  would 
be  equality  in  competition,  certainly. 

1257.  But  how  would  you  establish  equal  competi- 
tion between  institutions  in  which  the  professors  are 
paid  by  the  Government,  and  those  in  which  they  are 
only  aided  by  the  Government  ? — I  should  put  them  all 
on    the    same  footing   in  those   respects.     Whatever 
might  be  considered  best  for  their  efficiency  as  public 
servants,  I  should  apply  to  all. 

1258.  Would  you  withdraw    the  salaries  from  the 
professors  in  the  existing  Government  institutions  ? — 
If  it  could  be  shown  that  they  would  be  better  without 
them  I  would  withdraw  them,  but  certainly  I  am  not 
prepared  to  show  any  evidence  of  that  kind. 

1259.  {Dr.  Miller.)  If  you  do  not,  you  must  endow 
the  others  to  some  extent,  I  presume  ? — Yes.     I  would 
judge  the  question  from  the  point  of  view  of  public 
usefulness. 

1260.  (Mr.    Samuelson.)  Do    you    think   that  in- 
dependent institutions  would  be  likely  to  submit  them- 
selves to  the  same  amount  of  public  control  as  that  which 
exists  in  the  case  of  the  Government  institutions  ? — I 
do  not  know  sufficient  of  the  particulars  of  the  working 
of  Government  institutions  to  be  able  to  answer  that 
question.     I  can  only  form  a  surmise,  but  I  do  not 
know  any    reason  why  institutions  which   are   now 
perfectly  independent,  should  not  submit  to  reasonable 
and  useful  superintendence.  I  believe  that  it  might  be 
productive  of  good  in  their  working  to  have  inspectors 
coming  and  inspecting  them.     I  do  not  know  of  any- 
thing in  principle  to  prevent  it.     I  do  not  tliink  it  is 
found  in  the  Government  schools  to  interfere  with  the 
just  and  proper  independence  of  the  gentlemen  who 
do  the  work. 

1261  (Dr.  Miller.')  By  inspection,  do  you  mean 
examinations  ? — That  is  one  form  of  inspection,  but  I 
meant  also  that  persons  might  possibly  come  into  the 
lecture  rooms  now  and  then,  and  attend  the  lectures 
now  and  then.  I  do  not  know  what  form  the  Govern- 
ment inspection  takes  in  the  schools  ;  I  suppose  it  is 
chiefly  examining. 

1 262.  (Mr.  Sanmclson.)  That  would  be  one  way, 
and   probably  the  only  way,  of  ascertaining  whether 
the  nation  obtains  a  proper  return  for  the  assistance 
given  ? — Quite  so.     I  think  there   ought  to  be  some 
evidence  that   the  money  so  contributed  is  usefully 
employed.     I  should  not  wish  it  to  be  given  without 
that  ;  I  do  not  think  it  would  be  right. 

1263.  Do  you  think  that  that  inspection  is  possible 
in  the  higher  branches  of  education  ? — I  quite  believe 
that  a  system  of  inspection  might  be  arranged  which 
would  not  be  disturbing  at  all  to  their  usefulness,  but 
would  be  rather  advantageous. 

1264.  But  such  a  system  could  only  be  established 
with    the    concurrence   of  scientific  men   generally; 
have  you  considered  whether  scientific  men  would  be 
likely  to  approve  of  and  submit  to  such  a  system  ? — 
Supposing  your  question  to  refer  to  the  teachers  of 
science  in  its  higher  branches,  if  it  were  put  in  the  form 
of  an  alternative  I  conceive  that  the  question  would  be 


a  very  simple  one.     If  you  wanted  aid,  such  and  such  Dr. 

are  the  conditions  upon  which  alone  you  can  have  it.    A.  Williamson, 

Supposing  some  declined  the  niil,  I  am  not  aware  that 

that  the  system  would  be  prevented  working  by  that         -  . 

circumstance.     It  is  probable   that  in    some  canes  the    ' 

alternative  of  refusing  it  might  be  adop.'od.     I  can 

imagine  that,   though   I  do  not  think    if,   would  be 

frequent. 

2165.  Those  who  refused,  you  think  would  have  no 
right  to  complain  that  they  received  no  n-si-ia'iee? — 
Unless  the  condition  was  a  harsh  one.  We  have  not 
got  before  us  any  particular  scheme,  a  scheme  nii^ht 
be  proposed  which  they  would  be  bound  to  refuse. 

1266.  But  you  think  that  a  scheme  of  inspection  is 
possible,  which   the  teachers  in  the  higher  branches 
might    fairly    be    expected    to    accept  ? — I    should 
think  so. 

1267.  You  spoke  of  college  tests  ;  are  you  of  opinion 
that  if  any  great  weight  were  given    to   the  system 
which  you  have  described,  under  the  name  of  college 
tests,  it  would  be  possible  to  avoid  public  suspicion  of 
favouritism  on  the  part  of  the  professors  or  of  those 
having  charge  of  the  teaching  ? — I  am  quite  sure  that 
in  any  system  of  examination  there  would  be  some 
failures.     I  do  not  judge  it  on  the  assumption   that 
it  could  be  perfect,  but  I  think  that  the  system  might 
be  so  arranged  as  to  be  calculated  to  rectify  itself. 
I  should  wish  each  teacher  to  be  responsible  for  the 
statements  which  he  makes,  and  if  it  appeared  that  a 
particular  person  made  statements  which  were  beyond 
the   truth,   I   think    that   he   would   be    by   a   very 
natural  process  eliminated,  and  his  evidence  would 
come  to  have  very  little  weight  with  his  colleagues. 
The  great  thing    is   publicity ;    people   should  have 
responsibility    for   what  they    say  ;  and  they  would 
certainly  learn    that    it   was   their   interest   as   well 
as  their  duty  to  tell  the  truth.     As  a  matter  of  fact 
the  examiners    are   mainly   teachers.      All   the  ex- 
aminations are  conducted  by  persons  who  have  been 
in  the  habit  of  teaching,  so  that  the  class  of  men  is 
not  a  distinct  class  of  men,  and  as  teachers  they  know 
more  about  young  men  than  they  can  learn  by  any 
examination. 

1268.  Are  you  aware  whether  it  is  the  case  or  not, 
that  on  the  continent  the  assistance  of  tutors  in  scientific 
teaching  is  more  general  than  in  England  ? — I  should 
say  that  it  is  more  developed  in  combination  with  the 
professorial  function,  for  instance,  in  the  Ecole  Poly- 
technique  there  are  repetiteurs  who  occupy   a  place 
similar  to   that   of  tutors,  and  in   the  German  uni- 
versities, there  is  something  which  I  may  compare  to  the 
tutorial  system,  though  it   has  a  different  name,  the 
privat-docenten,  junior  professors.     They  have  classes 
there  who  do  work  very  much  analogous  to  that  which 
is  commonly  performed  by  tutors  here,  but  they  are 
not  in  such  direct  relation  to  the  professors  as  I  think 
it  is  desirable  that  they  should  be ;  they  are  rather 
competing  with  them  individually  than  helping  them. 

1269.  But  the  great  subdivision  of  subjects  which 
exists  in  the  German  universities  to  some  extent  re- 
places that,  does  not  it  ? — I  am  not  aware. 

1270.  But,  owing  to  that  sub-division,  the  number 
of  pupils  in  any  class  will  be  smaller  than  in  England, 
and  the  pupils  will  come  more  directly  in  contact  with 
the  professors  ? — Yes,  that  is  the  case  in  most  Ger- 
man universities  certainly,  but  in   some  it  is  not  the 
case  ;  in  Berlin  and  in  some  of  the  large  universities 
the  classes  are  very  great.     In  most  of  them  it  is  as 
you  say,  the  subdivision  does  produce  that  effect. 

1271.  You  spoke  of  secret  advice  to  the  Govern- 
ment on  questions  of  science,  but  is  it  not  the  case  that 
so  far  as  the   Government   is   chiefly   concerned   at 
present  with  science,  namely  in  its  applications,  Royal 
Commissions  are  generally  appointed  for  the  purpose 
of  inquiry  ? — Royal  Commissions   are  no   doubt  ap- 
pointed. 

1272.  Take  the  case  for  instance  of  the  inquiry 
into  the  pollution   of  rivers  ? — That  was  a   case  in 
which   a  great  amount  of  work  needed  to  be  done. 
It  was  not  exactly  one  of  the  cases  which  I  have  been 
contemplating.      I  conceive    that  the  advising  body 
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mi"ht  suggwt  persons  to  conduct  such  works,  but  it 
wolild  not  itself  nn  lei  take  it.  Their  recommendations 
ultinnt.lv  would  be  preferred  no  doubt,  supposing 
tJi.  v  macTe  judicious  recommendations. 

1.7.1.  Then  your  suggestion  was  still  rather  in 
ivl'cremv  tn  si  council,  us  distinguished  from  Inking 
the  advice  of  single  persons? — Ye-. 

IL'71.  (Dr.  S/tnr/Hi/.)  1  have  before  me  the  report 
of  a  Committee  on  Technical  Kdueation  which  was 
appointed  in  connection  with  tin-  Society  of  Arts,  ami 
\c\our  name  is  on  thai  report  ;  information  was 
collected  from  »  great  many  sources,  was  it  not,  on  the 
quc.-tion  of  the  study  of  science  with  reference  to  its 
application  to  arts  and  manufactures? — Yes. 

iL'T.'i.  1  find  it  .-luted  at  one  part  that  there  was 
remarkable  unanimity  expressed  by  those  whoso 
opinions  had  been  asked,  "  in  recommending  the 
stndv  of  pure  science  as  the  best  ground  work  for 
all  technical  education.  The  special  applications  of 
each  science  may  be  learned  in  practice  if  a  sound 
education  in  scientific  principles  has  been  received 
in  early  life."  Do  you  concur  in  that  ? — Yes. 
127fi.  I  find  it  also  said  that  the  general  dissemi- 
nation of  scientific  knowledge  is  advantageous  to 
workmen  employed  in  the  industrial  arts  ;  and  in  this 
report  nival  stress  is  laid  upon  the  teaching  of  science 
in  schools,  both  in  elementary  schools  for  the  humbler 
classes,  and  in  what  are  called  secondary  schools,  many 
of  which  have  the  benefit  of  endowments,  and  are 
frequented  by  pupils  of  the  middle  classes.  I  see 
it  is  recommended  thai,  certain  subjects  of  science 
should  be  taught  to  n  certain  degree  in  the  elementary 
schools,  and  in  what  are  called  the  third  grade  of  the 
secondary  schools,  for  boys  reaching  perhaps  1 3  years 
of  age,  but  that  in  the  higher  secondary  schools, 
where  they  are  presumed  to  remain  longer,  it 
is  stated  V>  be  desirable  to  have  science  carried 
much  higher,  and  the  subjects  of  science  are  here 
mentioned.  Have  you  taken  into  consideration  the 
question  of  how  teachers  are  to  be  obtained  for 
those  different  duties  ? — I  think  that  a  plan  might 
be  developed  such  as  that  which  I  have  briefly 
described  a  little  while  ago,  and  it  appears  to  be  the 
only  promising  general  one  for  training  teachers.  I 
disbelieve  in  the  so-called  normal  schools.  I  think 
that  a  normal  school  is  one  example  of  a  fallacy  of 
which  there  are  many  other  examples,  and  that  young 
men  who  are  to  be  teachers,  ought  first  to  learn 
certain  branches  of  science  which  are  requisite  for 
their  teaching  functions,  and  then  they  ought  to  have 
practical  work  in  teaching  under  efficient  teachers 
who  can  s/ioie  them  how  to  do  it,  and  give  them  advice 
regarding  the  means  of  doing  it.  I  think  that  every 
college  ought  to  be  as  far  as  possible  a  normal  school. 
I  mean  not  in  the  sense  of  a  school  devoted  only  to 
that,  but  that  the  tutors  who  are  wanted  in  the  classes 
chniild  be  young  men  selected  from  amongst  the 
pupils,  and  who  are  to  become  teachers.  The 
tiling  has  been  occurring  spontaneously  in  my  own 
classes  for  some  years  past,  a  good  many  teachers  who 
have  gone  out  from  the  college  have  been  assistant 
tutor*  in  my  classes,  and  I  very  much  wish,  and  have 
long  wished  to  have  the  means  of  developing  this 
ice  into  more  of  a  system.  I  think  that  a  normal 
1  in  which  they  would  have  lectures  on  peda- 
.  which  I  believe  is  the  accepted  term,  would 
really  not  teach  them  how  to  give  instruction  so  well 
ns  the  practical  exercise  in  doing  so  which  may  be 

i  them  by  efficient  teachers. 

lL'77.  In  view  of  the  large  number  of  such  teachers 
tlmt  would  be  rc.piired  throughout  the  country,  and 
the  different  attainments  that  are  required  apart  from 
the  -kill  needed  for  imparting  knowledge,  do  you 
think  that  the  existing  in-tiiution*  would  be  quite 
adequate  to  meet  i  he  necessities  of  the  case  in  the 
manner  yon  mention? — I  am  quite  sure  that  the 
existing  in-titiitions  might  do  a  very  great  deal,  and  I 
think  if  it  were  found  by  experience  that  they  could 
not  do  enough,  then  would  be  the  time  to  see  what 
nrrangcment  could  lie  made  for  doing  more,  but  I  am 
quite  convinced  of  this,  that  there  do  exist  very  great 


resources  for  that  purpose  which  are  not  utilized,  and 
it  would  be  a  benefit  to  schools  to  combine  that  work 
with  their  ordinary  work  by  the  monitorial  system. 
For  instance,  in  a  school  for  the  teaching  of  boys,  if 
the  teacher  of  chemistry  has  a  large  class  he  must 
have  some  monitors  under  him,  and  that  is  a  source 
of  more  advanced  instruction  to  those  boys,  they  get 
practical  instruction  in  teaching. 

1278.  Do  you  believe  that  they  could  be  trained 
practically  in  the  various  institutions  of  the  country  ? 
—Yes. 

1279.  Supposing  there   were    a   normal  school  or 
a  training  school,  it  by   no  means  follows  that  the 
instruction  there  should  be  confined  to  giving  lectures 
and  giving  directions  how  to  teach,  do  not  you  think 
that  in  those   schools  the   teachers  might  be  actually 
trained  in  the  art  of  teaching,  and  might  be  engaged 
practically  in    the  way  that   you   mention  ? — I  think 
that  the  most  effectual  training  is  of  a  practical  kind,  and 
that  theory  may  accompany  it.  I  think  that  an  efficient 
teacher  whom  they  aid,  would  naturally  do  what  he  is 
bound  to  do,  that  is  to  say,  tell  them  the  plan  by 
which   they  must  act,  but  he  would  certainly  make 
them  work   better,  if  he  wanted  the  work  to  be  done 
efficiently,  if  he  said,  "  You  have  charge  of  those  boys 
"  and  you  must  teach  them  properly  for  your  sake  as 
"  well  as  your  own."     That   would   be   a  practical 
system   far   more  real  and  effective   than  any  mere 
imitation  of  a  teacher. 

1280.  Without  going  into  the  general  question  about 
tutorial  as  contrasted  with  professorial  instruction,  or 
as  combined  with  it,  might  I  ask  whether  in  your 
own  case,  in  which  you   employ  this  supplementary 
instruction  very  largely,   it  is   not  chiefly  done   by 
practical  teaching,  and  not  merely  by  question  and 
answer  from  books,  I  mean  in  exercise  classes  ? — In 
the  exercise  class  of  chemistry  the  work  of  the  tutor 
consists  in  the  first  place  in  going  over  the  notes  of 
the  students  so  as  to  see  that  all  understand  the  sub- 
ject of  the  lecture,  or  to  supply  any  deficiencies  which 
he  may  discover  in  that  way.     Then  also  it  consists  in 
giving  them  examples,  and  seeing  that  they  are  able 
to  work  out  those  examples  properly,  or  explaining  to 
them  what  is  needed  if  they  cannot  do  it ;   but  that 
class  is  not  practical  in  the  sense  of  making  experi- 
ments with  apparatus ;  that  is  a  subsequent  class. 

1281.  Is  the  teaching  you  refer  to  intended  chiefly 
for  the  younger  or  weaker  members  of  the  class,  or 
does  it  apply  generally  ? — I  should  say  that  it  is  not 
constituted  of  those  especially.     Of  course  some  of  the 
ablest  do  not  require  it  ;   the  elite  of  the  class  would 
be  the  least  likely  to  require  it,  but  still  some  amongst 
the  best  have  used  it. 

1282.  In   that  institution,  what  means  have  you  of 
remunerating  such   tutors   for    this    instruction,   is  it 
from  the  fees  of  the  students  ? — In  point  of  fact  there 
arc  no  adequate  means  ;   I  speak  now  of  University 
College. 

1283.  With  regard  to  the  aid  which  might  be  given 
by  the  State  for  original  research   in  science.  I  think 
you  suggested  that  professors  and  others  who  were 
engaged  in  teaching,  and  who  were  known  to  have 
been  successful  in  scientific  research,  might  receive 
aid,  did  you  mean  in  particular  cases  or  generally  ? — 
I  should  say  as  a  rule  all  of  them.     It  ought  to  be 
considered  as  part  of  their  functions  that  they  should 
be  working  at  research,  and  they  ought  to  be  put  in  a 
condition  favourable  to  it. 

1284.  With  reference  to  particular  inquiries  under- 
taken by  competent  persons,  are  you  aware  that  for 
about  21   years  the  Royal  Society  has   administered 
a  grant  originally   given  by   Government,   and    now 
voted  annually  by  Parliament,  of  1,000/.  in  aid  of  the 
prosecution  of  science,  and  that   the    council   of  the 
Royal  Society  associates   with   it   21    other   gentle- 
men  representing  various  branches  of  science,  who 
receive  applications  for  aid  in  the  prosecution  of  special 
subjects  in   science,  and  consider   the   expediency  of 
giving  assistance,  and  recommend  it  to  the  council; 
and  that  that  recommendation  is  generally  followed  ;  do 
you  think  that  that  system  has  worked  well  ?— I  may 
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say  that  I  have  had  the  honour  of  serving  on  that 
committee  since  I  was  last  on  the  council,  and  I 
have  always  seen  immense  care  bestowed  by  its 
members  on  the  business.  I  can  hardly  conceive 
of  any  system  that  works  upon  the  whole  more 
satisfactorily  than  that  one  does,  and  when  I  have 
considered  what  outlet  there  was  which  one  could 
hope  for  developing  an  activity  of  that  kind,  I  have 
certainly  fixed  at  once  upon  the  Government  grunt 
fund,  and  I  should  wish  it  to  be  extended  very  great  Iv 
in  proportion  as  it  can  be  usefully  employed.  I  do 
not  see  why  they  should  not  extend  it  to  10,0001.  or 
100,0001.  if  it  could  be  applied  in  the  same  careful 
sort  of  way  that  it  is  now. 

1285.  Perhaps  it  might  be  taken  as  an  example  of 
the  considernteness  with  which  the  Government  grant 
is  administered,  that  the  Royal  Society  in  one  year 
repaid  the  Government  the  whole  of  the  grant,  because 
they    had    other    sources    from   which    to   meet    the 
immediate  demands  ? — Yes. 

1286.  Having  served  upon  that  committee,  you  are 
aware,  are  you  not,  that  the  aid  granted  is  in  no  way 
whatever  restricted  to  Fellows  of  the  Royal  Society,  or 
persons  connected  with  them  ? — Quite  so,  the  opposite 
is  very  much  the  case. 

1287.  It  is  frequently  given,  is  it  not,  to  young  men 
who  are  engaged  iu  scientific  pursuits  ? — Yes. 

1288.  Are  you  aware  whether  the  administration  of 
that  fund  costs  the  State  anything  at  all  ? — I  think  I 
may  say  I  am  aware  that  it  costs  the  State  nothing,  it 
is  done  gratuitously  by  the  committee. 

1289.  It  does   not    even  cost  a  postage  stamp,  I 
believe  ? — No,  I  suppose  not. 

1290.  Do  you  think  that  that  might  be  gradually 
extended? — Yes,  certainly.     I  should  look  at  an  ex- 
tension of  it  with  great  hope  of  usefulness,  and  it 
ought  to  be  extended. 

1291.  Would  you  recommend  that  it  should  be  ex- 
tended by  an  increase  made  in  the  annual  grant  to  bo 
regularly  voted,  or  that  a  representation  should  be 
made  in  a  particular  case  where  extra  aid  was  re- 
quired, and  considered  by  the  Treasury  or  some  depart- 
ment of  the  State,  and  acted  upon  accordingly  ? — I 
should  be  rather  inclined  to  prefer  the  latter  process, 
that  when  a  want  is  felt,  when  it  is  seen  that  more 
money  might  with  advantage  be  distributed,  then  the 
council  should  make  a  representation  to  that  effect. 
I  should  think  that  that  would  be   the  more  satisfac- 
tory way  perhaps. 

1292.  (Professor  Ifitxlcy.)  I  gather  from  the  evi- 
dence which  you  have  given  that  you  are  altogether 
opposed  to  technical  schools  ? — I  think  I  had  better 
Bay  that  I  am. 

1293.  Would  you  put  down  all  the  medical  schools  ? 
—No,  because  they  are  not  technical  schools  in  the 
sense  in  which  I  use  the  word.    I  mean  by  a  technical 
school,  one  in  which  an  imitation  of  practice  is  at- 
tempted.    In  the  medical  schools  diseases  arc  treated 
at  the  bedside,  it  is  reality  there,  and  not  imitation. 

1294.  But  at  the  medical  schools,  as  a  matter  of  fact, 
do  the  students  perform  operations  in  the  hospital  ? — 
They  become  dressers,  &c. 

1295.  The  dressers  do  not  perform  operations  do 
they  ? — I    am    not  a  medical  man,   therefore  I    had 
better  say  as  little  as  possible  about  particulars,  if  you 
will  allow  me. 

1296.  But  the  reason  why  I  ask  the  question  is 
because   the  analogy  appears   to  my   mind  to  apply 
precisely,  that  is  to  say,  that  a  medical  school  is  to  all 
intents  and  purposes  a  technical  school.     Whether  it 
is  a   more   or   less  perfect  one   is    open   to   further 
discussion,  but,  as  a  matter  of  fact,   the  applications 
of  science  to  practice  are  taught  in  a  medical  school, 
in   precisely    the   same    way   as    the    applications    of 
science  to  metallurgy  are  taught  in  a  technical  school, 
as  I  understand  ? — Then  I  have  not  been  accustomed 
to  use  the  word  in  that  sense.     I  understand  that  the 
word  "technical  school1'    is    intended    to    denote    a 
school  in  which  actual  operations  are  not  performed. 
We   have  not  actually  got  a  blast   furnace   in   our 
School  of  Metallurgy,    I   believe,   nor   have   we  a 


puddling   furnace,  nor  do  we  actually  make  soda-ash  Dr. 

as  it  is  made  in   the  works.     And  so  with    regard   to   A.  Willianuon, 

other  operations,  it   is   quite  exceptional  that  any  one 

ordinary  operation   of  any  technical   school  would  bo    24  junc  1870_ 

performed  as  in   practice  in  a  factory.     But,  in   an       

hospital  the  persons  are  there  to  be  cured,  and  they 
have  diseases,  and  the  students  are  in  a  place  where 
the  thing  is  performed  for  its  own  sake;  the  opera- 
tion of  curing  has  to  bo  performed  for  the  sake  of 
those  poor  people.  That  is  what  I  do  conceive  to  be 
a  most  important  difference.  It  i.s  exactly  what  I 
hold  up  for  imitation.  It  is  like  sending  them  to 
mines  to  learn  mining,  or  to  a  blast  furnace  to  learn 
the  making  of  iron. 

1297.  As  a  matter  of  fact,  the  operation  of  assaying 
is  taught  in  technical  schools  practically  and  really, 
is  it  not  ? — As  to  the  operation  of  assaying,  I  have  no 
doubt  that  the  general  principles  of  it  are  taught  quite 
correctly  in  technical  schools,  but  I  should  not  expect 
(I  am  speaking  now  only  from  what  I  understand),  for 
instance,  that  the  assaying  of  silver  would   be  per- 
formed with  the  degree  of  perfection  which  would  be 
attained  by  assayers,  or  which  would  be  required  by 
any  practical  assayer.     I  do  not  say  that  the  distin- 
guished men  who  teach  it  do  not  come  somewhat  near 
to  that,  but  I  do  not  conceive  that  they  coincide  in 
their  operations  with  the  practical  assayers,  who  must 
have  the  work  done  perfectly. 

1298.  Do  not  you  think  that  a  student  who  has 
been   put   through   the   operations   of  assaying  in  a 
metallurgical  laboratory  would  be  in  quite  as  favour- 
able a  position  for  actually  practising  assaying  as  a 
medical  student  who  had  only  seen  an  operation  per- 
formed would  be  with  regard  to  the  performance  of 
that  operation  ? — That  operation  of  assaying  is  only  a 
very   small   part   of  the  work   which  a  metallurgist 
would  have  to  do  ;    if  he  had  learnt  assaying  in  a 
laboratory  he  would  be  competent  to  do  an  act  of 
assaying  in  a  works. 

1 299.  As  a  matter  of  fact,  he  would  be  in  a  much  more 
favourable  position,  would  he  not,  from  having  gone 
through  the  process,  though  not  so  completely,  as  in  a 
regular  assaying  laboratory,  than  a  medical  student  who 
has  simply  seen  an  operation  for  the  stone,  we  will 
say,  would  be  with  regard  to  the  performance  of  such 
an  operation  ? — Anybody  who  has  done  a  thing  ban 
learned  more  than  one  who  has  only  seen  it. 

1300.  With  regard  to  all  those  higher  operations  all 
that  a  medical  student  can  do  is  to  see  the  thing  done, 
he  could  not  have  an  opportunity  of  doing  it  himself  ? 
— I  think  that  you  must  know  much  more  about  hos- 
pitals than  I  do.     I  am  hardly  competent  to  speak  of 
the  particulars  of  the  working  of  hospitals. 

1301.  Of  course  I  have  been  familiar  with  medical 
schools  myself,  and  I  confess  that  it   appears   to  me 
that  the  parallel   between    a   medical   school   and   a 
technical  school   is   complete,  except  that  perhaps  on 
the  whole  a  medical  school  is  a  more  perfect  technical 
school  than   can    commonly  be  obtained  ;  and  that  is 
why  I  put  the  question.     Do  you  object  to  all  regius 
professorships?  —  Regius  professorships,  I  have  no 
doubt,  do  a  great   deal  of  good,  but  I  think  that  any 
system  which  may  be  formed    must  be  built  up  upon 
the  elements  of  the  past  and  the  present.     Therefore 
I   should    not    propose   the   abolition  of   the   rcgius 
professorships  which  now   exist,  even    if  I    thought 
them  less  desirable  than  others,  which  I  am  not  pre- 
pared to  say.    I  think  upon  the  whole  it  is  undesirable 
that  any  professor  should  be   entirely  independent  of 
fees,  and  where  regius  professors  are  so,  I  think  it 
might  be  desirable   to  give  them  an   opportunity  of 
increasing  their  incomes  by  getting  fees. 

1302.  I  think  that  in  the  majority  of  regius   pro- 
fessorships  the  endowment   is   a   very  small  one,  and 
the  main   income   is  derived  from   fees  ;   would  you 
have  no  objection  to  them  under  those  circumstances  ? 
—  That  I  should  think  a  very  desirable  arrangement. 

1303.  But  does  not  the   fact    of   tins    endowment 
give  a  particular  regius  professor   an   advantage  over 
persons  who  are  teaching   privately  ? — Any   endow- 
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won. 
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mcnt  woul.l  give  a   mnn  an  advantage  over  another 
who  lin-  not  gut  it. 

i  hen  in  that  ease  your  argument  would  go, 

would  it  not,  to   abolish    regius  protessor.-hips  ?— No, 

.mid  rather  go   to   equalisation,    cither    \y    that 

or  anv  other  way,  either  levelling  down   or  levelling 

up. 

l.'io.'j.  You  would  probably  go  upon  the  principle  of 
levelling  up  ? — I  have  thought  that  upon  principle  it 
migbt  be  bettor  if  th«  State  'lid  not  interfere  at  all, 
but!  conceive  that  that  i*  not  po--ible.  I  cannot  con- 
how  that  could  be  done  now.  I  believe  that  the 
thing  would  work  itself  out  quite  well  if  the  State 
left  it  entirely  alone  ;  but  that  is  not  possible  now  I 
think. 

1306.  I  gathered    from  what   you    were  saying  just 
now,  that  you   think   it  proper   that    the  State  should 
u'ive    the    .-a me   advantages   to   what  we  were  calling 
private'  bodies  ju.-t  now,  in  the  teaching  of  science,  as 
it   gives  to  public   bodies  ;   that  is  to  say,  that  you 
would  wish  the  State  to  make  the  same  payments  to 

-  in  the  one  school  as  it  does  in  the  other, 
and  also  to  adopt  the  system  of  inspection  ;  that  was 
your  proposition,  was  it  not? — Quite  so. 

1307.  Supposing  a  so-called  private  body  is  paid 
by   the  State  and  inspected  by  the  State,  in   what 

i  ili !!•-  it  differ  from  a  State  school  ? — I  conceive 
that  it  would  in  substance  coincide  with  a  State  school 
then. 

1308.  Supposing  that  we  had  in  London  three  or 
four  such  bodies  as  were  proposed,  paid  by  the  State 
and  their  teaching  inspected  by  the  State,  what  would 
In-    the  fate  of  some  fresh  private  body  setting  up  a 
school ;   it  would   have    to   contend  immediately  with 
unfair  competition  would  it  not  ? — That  is  a  question 
certainly  of  great  importance  arid  some   considerable 
difficulty,   how  new   bodies  could  spring    up.      I  do 
think  it  is  desirable  that  it  should  be  possible  for  now 
bodies  to  spring  up,  so  that  if  the  now  existing  bodies 
did  not  work  on  a  right  plan,  it  should  be  possible  to 
«e(    another  to  work  on   a  better  plan  and  to   beat 
them.     1  should  like  that  to  happen.     The  question 
is  one  of  some  difficulty,  how  provision  can  be  made 
to  allow  of  that.     I  am  inclined  to  think  that  some 
risk    must    be   incurred   by   the    founders.      If  per- 
sons would  come  together  and  subscribe  a  good  large 
Finn  to  start  it  (and  if  they  had  strong  convictions  they 
would  do  that),  and  if  they  would  work  it  for  a  little 
while,  and  show  that    it   really  has   got  an  important 
sphere  of  usefulness,  I  should  say  let  the  State  treat 
them  r.f  the  other--. 

1309.  At  present  you  consider  that  the  existence 
of  one  State   school   does   seriously  interfere  with  pri- 

i">dir-s;  1  tit  would  not  the  existence  of  six  or 
operate  still  more  crushingly  ? — No,  because  it 
would  be  upon  a  different  principle.  If  it  be  acknow- 
ledged that  the  State  shall  aid  all  impartially,  accord- 
ing to  the  evidence  of  usefulness,  then  a  new  school 
which  was  started  under  such  a  system  would  not 
continue  )•>  lie  dc\oid  of  State  aid'  unless  it  was  a 
failure,  and  useless,  and  undeserving  of  it  ;  that  is  what 
I  should  wish. 

Kilo.   Any  new  school  would  have  in  the  first  place 
naiti  time,  would  it  not,  before  it  could 
te  its  usefulness  ': — Yes.  certainly. 
131 1 .  Would  not  your  system  render  that  impossible  ? 
— I  should  say  not. 

.   ft  would    ha\e  to  come  in   competition  with 
already  practically  endowed  bodies? — Yes. 

].".!:;.  It  ri  ally  would  not  live  long  enough,  would 
it.  !•>  (-how  it-  u.-efulne-s  ': — 1  think  that  institutions 
do  come  into  existence  in  the  lace  of  others  which  had 

already  cxi.-ted  lung,  and  they  do  manage  to  thrive  for 
-idernhle  time.      I  do  not   think  that  it  would  be 
an  impossibility.      I  mean  that    if  some   system  really 
different  f i  •  d  were  lelt  to  be  wanted, 

one  would  exert    themselves  suffi- 
ciently lo  tide  it  over  tie  r-  of  infancy,  and 
Id  not  prop.,.-,,  that    the  Government  should  aid 
it  until  it  had  given  some  amount  of  evidence  of  real 


usefulness,  and  of  supplying  some  real  want.     That  is 
certainly  a  difficulty,  1  am  quite  aware. 

1314.  Do  you  object  to  the  continental  system,  the 
German   system    for   example,    by   which    almost  the 
whole  of  the  teaching  is  done,  either  directly  or  in- 
directly, by  the  authority  of  the  State  or  through  the 
influence  of  the  State? — I   have  been  a  good  many 
years   in   Germany,  but   I   do   not  know  accurately 
enough  of  the  particulars  to  be  able  to  answer  your 
question  full}',  but  from  what  I  do  know  I  have  reason 
to  believe  that  what  exists  in  Germany  is  something 
very  much  like  what  I  should  wish  to  see  here,  that 
is  to  say,  corporations  which  did  exist  and  did  work 
without  any  aid  from  the  State,   have   received   aid, 
whilst  being  allowed  to  continue  their  own   functions, 
and  they  have  left  to  them  a  great  deal  of  indepen- 
dence.    Each  one  works  upon  a  somewhat  different 
system  from  the  others,  and  the  State  aids  them  to  a 
certain  extent,  so  as  to  complete  their  usefulness. 

1315.  But  as  a  matter  of  fact,  in   almost  all  the 
German  universities,  the  professors  are  now  paid  by 
the   Government,  are   they  not  ? — I  think  they  are 
selected  by  the  scnatus  and  appointed  by  the  minister. 
The  nomination  by  the  senatus  is  a  function  somewhat 
analogous  to  what  I  was  just  now  speaking  of.     The 
senatus  give  reasons  for  their  selection,  and  the  minister 
is  free  to  act  upon  their  recommendation  or  to  over-ride 
it,  but  as  a  rule  he  does  act  upon  it,  with  very  few 
exceptions  I  think. 

1316.  Is  it  not  the  case,  that  the  minister  very  com- 
monly acts  upon  his  own  mere  motion  ;  and  when  he 
sees  a  distinguished  man,  applies  to  him  to  be  the 
professor  of  such  a  science  at  such  a  place  under  his 
orders  ? — My  own  knowledge  is  mainly  of  the  other 
kind,  of  the  motion  being  from  the  body  of  the  uni- 
versity.    The  members  of  each  university  have  been 
in  the  cases  which  I  have  happened  to  know  of  late, 
active  agents,  and  have  worked  to  get  so  and  so   for 
their  university,  they  have  moved  to  get  him,  and  havo 
tried  to  persuade  the  minister  to  give  him  a  little 
more  salary.     No  doubt  there  may  have  been  • 
sucli  as  you  have  mentioned,  although  I  do  not  remem- 
ber them  myself.     The  professors  in  the  cases  that  I 
have  known  have  been  the  actual  movers. 

1317.  You    spoke   of  the   influence    of  particular 
views  of  examiners  ;  doubtless  that  is  an  evil  which  is 
more  or  less  inseparable  from  all  systems  of  examina- 
tions ? — Quite  so.     I  think  I  mentioned,  in  relation  to 
the  suggestion  which  was  made,  that  the  college  test 
might  be  an  evil  on  account  of  its  one  sidedness,  that 
similar  evils  are  liable  to  occur  in  examination  tests, 
and  yet  one  has  to  deal  with  them. 

1318.  I  presume  that  that  would  be  met  by  either 
retaining    two   examiners    for   each   subject,    or   by 
changing  the  examiners  at  intervals  ? — Yes.     I  thiuk 
that  the  system  of  the  London  University  is    very 
good  in  that  particular. 

1319.  You  have  had  a  great  deal  of  experience  in 
examinations,  and  I  dare  say  you  have  often  noticed 
that  it  is  by  no  means  the  best  man  who  has  got  the 
first  place  always,  but  on  the  other  hand  have  you 
ever  known  a  case  where  a  thoroughly  bad  or  inferior 
man  has  got  a  good  place  ? — No,  I  do  not  remember 
a  case  of  that  sort  certainly. 

1320.  Do   not   you   think   that   the    circumstance 
which  sometimes  acls  as  a   drawback  to  the  best  men 
getting  the  best  place,  namely,  anxiety  and  nervous- 
ness, is  after  all  an  evidence  that  the  examination 
test  is  a  sound  one,  because  that  amount  of  nervous 
mobility  is,  so  far,  an  obstacle  to  a  man's  getting  on 
and  doing  his  work  thoroughly  well  ? — 1  think  so.     I 
think    it   ought   to  tell    certainly.     But    what  it  en- 
courages  chiefly  is  readiness.     A  slow  man  may  be 
really  better  in  the  long  run   for  a  particular  purpose, 
and  yet  he  would  not  show  it  in  an  examination.     A 
slow,  quiet  sort  of  man  may  have  great  qualities,  and 
yet  he  may  pass  a  poor  examination,  though  he  would 
be  sure  not  to  fail. 

1321.  I  presume  that  you  never  did  know  a  man 
get  honours  hi  an  examination,  who  was  a  stupid  man, 
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or   otherwise   than   a   first   class 
remember  any  such  case  certainly. 

1322.  I    daresay    you    are    aware     that    there    arc 
schools  in  this  country  at  present,  like  the  Home   ami 
Colonial  schools,  in  which  teaching  is  taught  as  an  art 
by  practice  in  classes.     Do  you  think  the   same  tiling 
impossible  in  a  normal  school  <>!' science? — If  the  class 
existed  independently  of  the  pupil  teachers,  you  might 
call   it  a  normal  school,  but  its  chief  activity  would  be 
of  another    kind.      I  should   wish    to    .superadd    the 
function  of  training  teachers  to  other  schools,   that  is 
rather  the  idea  which  I  have  now,  so  as  to  keep  them 
constantly  employed  at  that  work  of  teaching,  to  give 
them  an  opportunity  of  finding  and  training   teachers. 

1323.  Referring  for  a  moment  to  the  question  of 
the  equity  of  .State  action   in  subsidising  the  teaching 
of  science,  you  are  doubtless  aware  that  almost  every 
medical  school,  at  present,  has  a  teacher  of  chemistry  ; 
do  you  think  it  would  be  proper  for  the  State  to  sub- 
sidise equally  all  the  teaching  of  chemistry  in  all  the 
medical  schools  ? — I  should  feel  a  little  delicacy  in 
speaking  about  that.     I  should  conceive  that  it  would 
be  desirable   to  draw   the  line  somewhere,  and  the 
principles  by  which  the  line  would  be  drawn,  when 
considering  the  real  effect  of  the  teaching  of  a  gentle- 
man, whose  energies  might  be  more  profitably  em- 
ployed in  some  other  work,  is  a  difficult  question,  but 
I  conceive  that  it  is  desirable  to  draw  the  line  some- 
where.    There  is  certainly  a  great  waste  of  energy. 

1324.  The  reason  of  that  waste  of  energy  is  very 
much,  is  it  not,  because  the  teaching  at  those  small 
medical  schools  cannot  pay  the  gentlemen  who  give 
instruction   in  them,  and   therefore  they  cannot  give 
their  whole  attention  to  it  ? — Yes. 

1325.  Upon   the  principle  upon  which   you  have 
been  advocating  State  support,  is  that  not  rather  more 
a  reason  for  helping  them  ? — If  it  were  required  to 
come  up  to   the  standard  of  an  efficient   school  of 
science  ;  but  that  is  perhaps  the  question,  whether 
they  would  do  so  or  not.     If  it  were  shown  that  they 
really  did  succeed  in  teaching   science  efficiently  and 
could  do  more,  that  is  just  the  point. 

1326.  If  the  State  made   up  its  mind  to  give  this 
general  aid  to  scientific  teaching  which  you  have  been 
suggesting,  would  it  not  be  placed  in  a  very  difficult 
position   in  deciding  where  to  draw  this    line  ? — No 
doubt  there  would  be  difficulties  in  that  respect,  any 
demarcation  must  be  of  some  difficulty. 

1327.  (Dr.    S/iarpey.)  With   regard   to    Professor 
Huxley's   question  as  to  the  position  in  which  new 
institutions  would  be  placed  with  reference  to  Govern- 
ment institutions,  do  not  you  think  that  their  case  is 
not  exactly  the  same  as  that  of  those  which  now  exist, 
because  the   existing  institutions  were  in    existence 
before  the  Government  institutions  were  created  ? — 
Yes,  certainly. 

1328.  And  their  case  therefore  is  peculiar  ;    they 
were  not  established  in  the  face  of  those  Government 
institutions  ;    they   were  established    independently, 
and   existed   for  some   time  independently,   and    the 
Government  institutions    were    created    after    them, 
whereas  in  the  case   of  a  new  institution,  of  course 
persons    might    be    restrained    from    establishing    it 
becau  e  of  the  existing  state  of  things? — Precisely  so; 
but  on   the  other  hand,  they  would   be  encouraged, 
because  they  would  know  that  if  they  really  attained 
a  sufficient  sphere  of  usefulness   they  would  receive 
the  necessary  aid,  there  would  be  that  encouragement. 

1329.  (Professor  Huxley.)  That  is  to  say,  if  you  can 
lift  the   crushing  weight  which   is  upon  you  we  will 
help    you  by  all  means  ? — Yes  ;    they  should    make 
arrangements  so  that  they  should   be  helped  if  they 
are  really  a  useful  body  ;  the  question  is  how  to  do  it. 

1330.  (Sir  J.  P.  Kay-filintllvu-orth.')  Will  you  allow 
me  to  remind   you  that  in   the    early    part   of  your 
evidence,  you  stated  that  science  in  this   country  was 
not  yet  so  much   appreciated  for  itself  as  you  could 
wish,  but  rather  by  the  great  mass  of  the  people  ap- 
preciated by  its  money  results,  and  that  consequently 
the  number  of  students  in  science  was  not  yet  very 
great  excepting  in  professions  which  led  to  certain 


man  ? — I    do    not      monied  results  :  I  would  ask  you  whether  you  know  Dr. 
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of  any  other  source  of  income  for  men   of  science,  in    A.  Williamson, 

this  country,  than  Mrs!,  teaching  science;  secondly,  the 

application   of  science  to  commercial  mid  social  olijccls  ; 

or,  thirdly,  that  which  would  be  the  least  paying  of  all, 

research  ? — In   the  second  category,  that  of  objects  of 

social  usefulness,  I  presume  you    would    include 

evidence,  which  takes  the  attention  of  scientific  men 

to  some  extent ;  certainly  those  are  the  two  chief  ones, 

and  the  fees  from  teaching   and   professional   work   of 

various  kinds.     I  think   research   might   be  put  down 

in  the  negative  scale.  It  is  a  source  of  expense  simply. 

I  am  not  aware  that  it  is  productive  of  profit  at  all,  it 

is  simply  tin  outlay. 

1331.  1   gather   likewise   that   you   conceive  that 
teaching  is  inadequately  remunerated,  and  that  in  the 
present  condition  of  appreciation  of  science   there  is 
not   much  hope    that  teaching  will    be    much  better 
remunerated   unless   the    Government   in  some   way 
interfere?  —  I    think    that    the    actual    remuneration 
obtainable  in  the  existing  absence  of  system   is  not 
such  as  to  encourage  a  young  man,  unless  by  accident, 
to  devote  himself  to  it  as  a  career.     It  is  generally  by 
some  accident  that  a  young  man  takes  to  it  in   that 
way  ;  but  on  the  other  hand,  I  think  that  a  return  in 
the  form  of  money,  that  is,  fees  from  pupils,  may  be 
expected   to   increase   very   considerably    when    the 
public  are  more  aware  of  what  importance  it  is  to 
them  to  have  science  taught. 

1332.  However,  there  must  be  a  great  change  in 
the  public  appreciation  of  the  advantage  of  scientific 
instruction  before  that  can  occur  ? — Quite  so. 

1333.  And  I  understand  you  to  say,  that  if  that 
difficulty  as  to  the  impartial  distribution  of  funds  to 
the  several  schools  engaged  in  teaching  science  could 
be    overcome,    you  have   no  objection  to  the  inter- 
ference of  the  Government  to  increase  the  emolument 
of  the   teachers? — No,    I   believe   that   the   higher 
teaching   of   science  is  nowhere  self-supporting.     I 
believe  that  in  no  country  is  it  self-supporting.     The 
result  of  its  being  left  to  its  own  resources,  is  that 
the  teachers  are  unable  to  do  some  important  part  of 
their  highest  work.     That  is  really  my  serious  objec- 
tion to  the  present  state  of  things. 

1334.  In  fact  that  must  be  so,  must  it  not,  if  there 
be  not  a  demand  from  an  inappreciative  public  for 
science  teaching,  and  the  Government  do  not  inter- 
fere ? — Yes,  certainly. 

1335.  You   have  in  the  course  of  your  evidence 
hinted    at   various   modes   of    applying   the    aid    of 
Government  impartially  to  schools,  as,  for   example, 
that,  a  portion  of  the  money  should  depend  possibly 
upon  attendance,  a  portion  upon  the  success  of  the 
results  attained  in   teaching,  and  a  portion  upon  the 
services  of  the  teacher  in  scientific  research  ;  have  I 
rightly  understood  you  in  that  ? — I  am  not  quite  sure 
whether  I  have  succeeded   in   expressing   correctly 
what  I  meant  by  that.  I  should  not  suggest  that  such  a 
sum  as  it  was  thought  proper  to  give  to  a  distinguished 
professor  of  physiology  should  be  divided  into  three 
portions,  one  third  on  the  ground  of  the  number  of 
his  class,  and  the  other  two  thirds  for  other  qualifica- 
tions.    My  notion  was  less  specific  than  that  ;  that 
such  a  sum  as  was  considered  reasonable  and  proper 
should  be  given  for  any  one  of  the  three,  or  for  the 
combination  of  a  sufficient  amount  of  each  ground  of 
selection.     I  do  not  think  that  to  apportion  it  to  each 
one   by  itself,  in   that  manner,  would  be  quite  con- 
venient or  practicable.     In  fact  anything  like  payment 
by  results  in  the  sort  of  way  that  has  been  usual  in 
elementary  teaching,  I  should  hardly  look  forward  to 
as  practicable  or  acceptable  in   any  way.     I  do  not 
think  that  independent  professors  would  accept  it  in 
that  sort  of  way,  it  would  be  utterly  out  of  the  question 
I  think.     They  would  rather  not  have  anything,  than 
be   bothered   by  anything   of  the    sort,  it  would   be 
degrading  to  take  it  in  that  sort  of  way.     If  a  man  is 
qualified  to  do  this  high  work,  you  should  give  him 
200/.  or  300Z.  a  year,  or  such  sum  as  may  be  considered 
proper  in  such  a  case,  that  is  my  idea. 

133G,  You  have  recommended  that  there  should  be 
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nn  endowment  of  chairs,  but  I  understood  you  to  say, 
that  it'  Midi  endowment  were  given  to  chairs,  there 
hhoulil  i-Ni-t  some  body  who  should  have  power  :it  its 
di-i-ivtion  to  withdraw  the  endowment?— -Thai  is  mi 

•.iliieh  has  occurred  to  inc.  that  tin-  Slate  leaving 
the  college  independent  in  itself  to  a  certain  extent 
might  snperadd  an  endowment,  inul  should  have  the 
power  to  withdraw  it  if  they  thought  proper. 

1337.  Do  you  see  your  way  under   such  a  system, 
taking  into  account    the   tuiinlier   of  influences   which 
utl'ect  the  Government,  to  an  impartial   distribution  of 
the    funds    amongst    (lie  schools     and   to    the   several 
professorships? — 1  have  no  doubt  that  there  would  be 
diHicultics  in  the  working  of  any  such  plan  ;  but  I  do 
not    imagine   that    they  would  be  of  an   Insuperable 
nature.     Of  course    some  difficulties  in   the  working 
would   occur,   we  must  expect  it  under  any  system, 

ially  a  new  thing;  but  I  think  the  principles  arc 
so  simple  that  then'  would  be  no  great  difficulty  in 
the  main  in  getting  that  object  attained  ;  at  all  events 
in  other  countries  I  think  that  the  result  is  upon  the 
whole  a  great  deal  better,  than  in  the  absence  of  any 
such  system  here. 

1338.  1  am  not  expressing  myself  a  preference  for 
any  particular  system.     1  am*  only  desirous  of  elicit- 
in'..'  au  expression  of  your  opinion  ;  but  supposing  an 
impartial   distribution  to  be  attained,  and  any  appre- 
hensions of  caprice  on  the  part  of  the  Government  or 
special  motives  in  the  application  to  be  removed,  if 
special  schools  for  mining  or  for  naval  architecture, 
or  for  any  other  object,  were  placed  upon  the  same 
footing  as  other  schools,  would  not  the  difficulties  as 
to  the  existence  of  special  schools    be  by  so  much 
diminished  ? — There  is  one  objection  which  I  have 
felt  to  official  technical  schools  which  I  beg  leave  to 
mention  in  connexion  with  your  question,  and  that  is 
that  whereas    I   should   wish    that   the  Government 
should  acknowledge  by  its  acts  the  importance  of  pure 
science,  their    establishment  of  technical  schools    in 
opposition   to  schools   of  science,  does  seem  to  con- 
stitute a  recommendation  to   something   else  than  the 
study  of  pure  science,  and  to  favour  a  popular  pre- 
judice, which  gives  us  a  deal  of  trouble,  that  there  is 
a   royal  road  to  proficiency.     It  is  this  effect  which, 
of  course,  was  not  the  least  contemplated,  which  is,  the 
most  objectionable  feature  in  the  system,  as  it  seems 
to  me. 

1339.  Your  attention  has  been  called  to  the  exist- 
ence of  special  schools  of  science  in  schools  of  medicine  ; 
is    not   science  in  its   application  to  the  art  of  war 
taught  in  a  similar  way  at  Woolwich? — I  believe  that 
pure    science  has    been  there  taught,  and   also,    no 
doubt,   some  of  its  applications  to  the  art  of  war ; 
but    as   far    as     I   have    learned,     what   is    done    at 
Woolwich  has   been  chiefly  instruction  of  precisely 
the  same  kind  as  would  be  given  in  a  school  which 
was   not  in  any  degree   connected   with   a  warlike 

ition  ;  the  greater  part  of  their  studies  are  pure 
science. 

1340.  But  they  are  also  given  in  a  school  in  which 
the  applications  of  pure  science   to  the  art  of  war  are 
likewise    taught? — Yes,    those    subjects    are    taught 
together  there  to  some  extent. 

Kill.  The  same  motive  probably  existed  for  the 
creation,  in  certain  parts  of  Austria  and  Germany,  of 
schools  of  mines? — -The  most  celebrated  School  of 
Mines,  is  that  of  Freiberg,  which  is  in  the  centre  of  a 
mining  district,  where  the  training  is  the  real  hand- 
ling of  machinery,  they  are  actually  made  to  go 
through  in  the  mines  all  the  operations  which  the 
labourers  and  various  officials  have  to  perform,  and 
that,  of  course,  puts  that  particular  school  of  mines 
upon  a  footing  somewhat  more  like  that  which  medical 
schools  occupy,  for  they  have  actual  patients,  and 
have  to  treat  them  themselves  or  see  them  treated. 

1342.  There  are  also  days  in  which  they  are  taught 
many  departments  of  theoretical  science? — Quite  so. 

1343.  Arc   you    of  opinion   that    there    is   no    ad- 
vantag.-  in  the  connexion  of  the  practical  training,  for 
example  in  the  school  at  Freiberg,  with  the  theoretic 
instruction  ? — My  impression  is  that  in  this  school  at 


Freiberg  they  would  do  much  better  to  cut  off  the 
theoretical  subjects  and  to  have  them  taught  at  some 
place  where  the  best  conditions  existed  Cor  teaching 
those  theoretical  subjects,  and  only  to  admit  the  young 
men  on  their  giving  evidence  that  they  have  studied 
them  thoroughly  ;  and  whatever  practical  instruc- 
tion you  do  give,  you  had  much  better  have  by  itself. 
It  is  not  easy  to  organi/.e  schools  of  science  ;  those 
that  exist  are  susceptible  of  improvement,  and  the 
resources  in  the  way  of  teachers  for  instituting  new 
ones  arc  always  insufficient.  I  consider  that  existing 
schools  of  science  ought  to  be  utilized  to  the  utmost. 

1344.  (Professor  Stueley.)  Then  your  objection  is 
not  to  technical  schools  absolutely,  but  only  to  tech- 
nical schools  which   may  be   said   to   be    imperfectly 
constructed.     Previously,  in  answer  to  my  question,  I 
think  your  objection  to  technical  schools  was  absolute, 
but  I  apprehend   from  what  you   have  just  said,  that 
if  a  technical  school  could  be  constructed  upon  what 
you    would    call    thoroughly    sound    principles,    you 
would  have  no  objection  to  it  ? — -I  do  not  believe  in 
the  reality  of  the  want  which  is  supposed  to  be  sup- 
plied by  technical   schools  ;    I   mean   for    a    school 
intermediate   between  a  theoretical  school   and   real 
actual  practice. 

1345.  Do  not  you  think  that  this  school  at  Freiberg 
does  any  good  ? — Yes,  I  think  there  are  exceptions 
to  anything,  and  that  school  is  a  remarkable  excep- 
tion in  this  respect,   that  it  is  not  a  school  which 
endeavours  to  give  imitations  of  practice,  as  it  is  in 
the  centre  of  a  mining  district,  and  the  young  men 
arc  actually  made  to  work  in  the  mines  and  quarries 
like  labourers,  in  the   different   departments   of   the 
work,  and  I  believe  that  that  is  the  great  reason  for 
its  success.     It  has  been  a  great  success,  and  that 
distinguishes  it  from  ordinary  technical  schools. 

1346.  So  that  if  a  technical  school,  we  will  say  for 
teaching    metallurgy,   could   be   provided  with   that 
thorough  apparatus  of  laboratories  and  the  like,  the 
desired  training  might  be  effected  there  ? — Yes,  if  the 
students  were  made  to  work  with  apparatus  identical 
with  that  used  in  the  best  factories,  and  to  work  as 
efficiently  as  in  those  factories,  but  not  if  they  merely 
saw  imitations  of  practice. 

1347.  Then  I   apprehend   that  your   objection  to 
technical   schools'    is   to   the    imperfection    of    their 
organization  at  present,  and  not  to  the  existence  of 
such  schools  themselves  ? — They  do  not  actually  show 
the  practice,  only  an  imitation  of  practice. 

1348.  You  would  not  object  to  a  technical  school, 
if  its  organization  were  complete  ? — I  cannot  conceive 
that  in  any  school  the  operations  would  be  performed 
as  well  as  in  the  best  practice. 

1349.  Are  not  medical  schools  cases  in  point  ? — No, 
it  is  not  an  imitation  of  disease,  it  is  really  disease, 
that  is  precisely  the  point. 

1350.  But  are  not  those  metallurgical  operations 
which  arc  carried  on  in  the  metallurgical  laboratory 
real  operations  ? — I  think  not  real  in  a  commercial 
sense,  and  I  think  that  the  difference  is  most  vital. 

1351.  Is  the  one  absolutely  no  introduction  to  the 
other? — That  it  has  a  certain  relation  to  it  I  do  not 
deny,  but  that  it  is  the  same  thing  I  disclaim  ;  it  i§ 
only  an  imitation  of  it,  more  or  less  good. 

1352.  You  do  not  think  that  the  relation  of  it  is  so 
close  to  the  practice,  as  seeing  an  operation  of  litho- 
tomy is  to  doing  the  operation  ? — That  comparison  I 
should  hardly  venture  to   consider,  because  I  do  not 
know  enough  of  the  cases  that  you  put. 

1353.  (Sir  J.    Lubbock.)     I  think  I  understood 
you  to  say  that  the  course  of  instruction  at  Woolwich 
was  mainly  of  a  scientific  character   and    not  techni- 
cal ? — I  ought  not  to  say  "  is,"  I  ought  to  say  "  was," 
perhaps.     I  do  not  know  what  is  the  state  of  things 
now. 

1354.  I  presume  that  you  would  not  include  forti- 
fication as  a  branch  of  pure  science  ? — No. 

1355.  Nor  artillery  ? — No. 

1356.  Nor  the  military  history? — No. 

1357.  Those  are  the  three  principal  subjects  that 
have   been  taught  there;  was   there  any  branch  of 
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pure  science  taught  there  excepting  natural  philo- 
sophy and  clieiuistry  ? — Mathematics  were  taught, 
and  I  tliink  mechanics. 

1358.  Do  you   know  what   the  amount  of  marks 
allotted  to  them  respectively  was  ? — 1  do  not. 

1359.  ISut  forlilication.  artillery,  and  military  history 
being  three  of  the  principal  brandies  of  instruction  at 
Woolwich,  you   could    hardly   say  that   the    instruc- 
tion   there    was   mainly    scientific  ?— The    proportion 
between  the  two  classes  of  instruction  I  really  do  not 
know;  but   I  happen  to  have  known   some    professors 
of  pure  science  there,  and  have  heard   more  of  them 
than  of  the  others,  but   the   proportion    between  their 
work  and  that  of  the  other  pn 'lessors,  I  really  do  not 
know  at  all. 

1360.  (Mr.  Samticlson.)  Could  you  name  any  cases 
in    which  an    imitation  of  practice   is    given  in  the 
technical   schools   in  this    country?  —  The  most  re- 
markable  case    perhaps   is    the.    case    of  agricultural 
colleges,  which  I  think  have  died  a  natural  and  very 
proper  death  in  the  main,  but  what,  was  done  in  them 
I  think  may   be    reasonably  described   as    imitation  ; 
the  farming,  I  hold,  was   not  farming  in  any   proper 
sense  of  the  word  ;  it  was  the  way  not  to  do  it  that 
they  showed  ;  they  professed  to  imitate  proper  farin- 
iiig,  but  it  was  only  an  imitation. 

1361.  Would  you  say  that  it  was  imitation  farming 
where  800  acres  or  thereabouts  were  profitably  culti- 
vated, as  was  the   case  with  the  Agricultural  College 
at  Cirencestcr? — The  Agricultural  College  at  Ciren- 
cester,  you  are  probably  aware,  is   no  longer  on   the 
footing    on  which  it  was.     They  could   not   farm  it 
profitably,  or  they  would  have  done  so,  and  they  have 
now  let  it  to  a  man  who  knows  how  to  farm  efficiently 
and  for  his  own  profit  ;  and  I  may  mention  who  that 
man  is,  he  is  a  gentleman  who  was  for  some  years 
in  University  College,  who  afterwards  went  to  Mr. 
Hope,   of    Fenton    Barnes,    and    some   other   great 
farmers,  and  that  is  the  way  he  learned  his  farming  ; 
he  is  now  their  model  farmer,  and  that  is  what  they 
have  done  in  place  of  their  imperfect  imitation  of 
farming. 

1362.  Do  you  think  it  is  seriously  proposed  at  the 
present  day  to  establish  colleges  in  this  country,  in 
which  an  imitation  of  practice  should  be  part  of  the 
coarse  of  instruction  ? — It  is  difficult  to  answer  for 
other   people.     I  think  there  does  prevail   amongst 
some  enlightened  gentlemen  an  idea  that  something  of 
the  kind  which  has  been  done  abroad  might  be  done 
here.     I  have  some   reason   to  think   so.     I  do  not 
think  that  all  the  persons  who  are  interested  in  the 
matter  are  fully  aware  of  what  has  been  the  position 
of  those  schools  abroad.     I  believe   that  they  hare 
attributed  to  them  in  many  cases  a  success  which  the 
persons  who  know  them  more  closely  do  not. 

1363.  You  think  it  is  not  generally  known  that  in 
nearly    all    the    polytechnic    schools    abroad     those 
imitative   laboratories  are  now  being  abandoned  ? — I 
do  not  suppose  that  it  is  generally  known. 

1364.  (Dr.  Stokes.)  In  order  to  make  your  views 
clear  respecting  the  points  on  which  you  have  been 
examined  by  Mr.  Samuelson,  do  you  think  that  original 

.  rch  and  the  teaching  of  science  should  be  com- 
bined, and  that  the  best  post  which  a  person  combining 
them  could  occupy  would  be  that  of  a  teacher  in  some 
college  or  other  establishment  ? — To  say  that  there 
should  be  no  investigators  other  than  those  placed 
in  colleges  is  rather  more  than  I  would  venture  to  do. 
I  would  not  say  that.  I  think  that  although  as  a 
general  rule  it  appears  to  me  clearly  desirable  to  com- 
bine as  far  as  possible  the  two  functions,  there  must 
still  remain  exceptional  eases,  which  ought  to  be  met, 
of  men  who  have  a  preponderance  of  genius  for  re- 
search alone,  who  might  from  some  circumstances  be 
disinclined  to  undertake  teaching  functions,  and  per- 
haps not  suited  to  discharge  them  satisfactorily.  I 
should  not  by  any  means  contemplate  an  arrangement 
which  would  not  allow  for  exceptional  eases  of  that 
kind. 

1365.  Would  you  contemplate  a  person  of  that,  kind 
who  was  not  connected  with  an  educational  establish- 
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ment  working  by  his  private  means  or  being  aided  in 
any  way  bv  the  Stale? — As  far  as  lie  i-un  work  by  hi-  •  '• 
private  means  it  is  desirable  to  let  him  do  so,  but  the 
aid  which  he  needs  I  think  on.L'hl  to  be  supplied  from 
the  State  in  proportion  as  evidence  could  be  given  that 
it  would  be  usefully  employed  ;  and  nothing  has 
occurred  to  me  so  promising  in  the  way  of  supplying 
that  want  of  which  we  were  speaking  just  now  a-  an 
extension  of  the  Government  grant  fund. 

1366.  Yon  are  aware   1   presume  that  the  Govern- 
ment grant  is  applied  to  defray  the  costs  of  instrument.-: 
and  chemicals  and  things  of  that  sort,  and  not  in  any 
way  to  the  personal    expenses  of  those   for  whom   it. 
is   granted,  therefore  it  does  not  assist  a  man   who 
wishes  to  devote  himself  to  original  research  in  any 
way  to  obtain  a  livelihood? — No. 

1367.  Would  you  consider  it  desirable  that  a  man 
of  that  kind  should  receive  State   assistance  in  any 
such   a   manner  as   should  enable   him,  supposing   he 
were   not  a   man   of  private   means,  to  carry  on    re- 
searches?— I  should  certainly  wish  to  find  some  means 
of  doing   it   safely,  but  I  do  not   know  any  such.     I 
fear  that  if  it   were  to  be  given  without   any  definite 
test  of  work  done,  it  would  be  very  difficult  ;  there- 
fore I  feel  at  present  quite  unable  to  recommend  any 
scheme  which  would  appear  unobjectionable,  although 
I  feel  the  object  to  be  very  desirable. 

1368.  But  you  think  that  a  scientific  teacher  may 
in  one  case  have  great  aptitude   for  teaching,  and  in 
another  great  aptitude  for  original  research  ? — Yes ; 
there  may  be  different  proportions   between  the  two 
qualities.     I  think  it  reasonable  that  if  a  man  had  not 
much  taste  for  the  one  to  stimulate  him  to  develop 
it,  if  he  was  not  inclined  to  work,  I  would  apply  the 
spur  to  make  him  work,  or  if  he  was  not  inclined  to 
teach,  I  would  give  him  a  motive  to  induce  him  to  do 
it. 

1369.  In  fact,  you  conceive  it  desirable,  do  you  not, 
that,  in  the  case  of  a  man  who  had  a  special  aptitude 
for  original  research,    and    was  connected    with  an 
educational  establishment,  the   State  should  in  some 
way  aid  him   so  as   to  enable  him  to  devote   himself 
more  particularly  to  original  research  ? — I  should  not 
only  recommend   that,  but  I    should  be  inclined  to 
recommend    even  more   than  that,  that  all  leading 
teachers  should  be  placed  in  such  a  position  as  to  admit 
of  their  working  at  research  ;  that  it  snould  be  con- 
sidered as  really  a  part  of  their  natural  functions,  and 
provision  should  be  normally  made  to  enable  them  to 
do  it,  and  not  treat  it  as  an  exceptional  case. 

1370.  Then  if  I  understand  you  rightly,  you  think 
that  the  most  healthy  state  of  things  would  be  that 
in  which  teachers  of  science  (speaking  more  particu- 
larly with  regard  to  the  higher  teaching)   in  educa- 
tional establishments  shoidd   have  a    fair  portion  of 
their  time  at  their  own  disposal  for  original  research  ? 
—Certainly. 

1371.  And  how  in  that  case  would  you  have  the 
work  of  education  earned  out.     I  presume  from  what 
you  said  by  teachers  under  them  ? — I   think   there 
would  be  differences  in  the  particular  form  of  the 
arrangements  in  different  cases.     A  man  might  in  the 
beginning   of  his .  career   devote   more  time  to   the 
tutorial   work   than   later,   but   he    ought   when  his 
powers  are  fully  practised,  to  have  chiefly  the  more 
difficult  and  the  higher  part  of  the  teaching  work, 
and  leisure  to  work  a  good  part  of  the  year  at  original 
research,  as  a  part  of  his  teaching  activity,  and  as  an 
example  to  the  students  to  show  them  how  to  do  that 
most  important  kind  of  work. 

1372.  Do  you  conceive  that  the  teachers  working 
under   him  should  be  men  who  were  paid  for  that 
work,  or    merely   a  superior    class   of  students,  who 
taught  others   as  the  best  means  of  teaching  them- 
selves ? — I  think  that  the  two  might  to  a  considerable 
extent  coincide  :  they  might  get  money  for  it,  and  yet 
be  improving  themselves,  and  that  has  really  in  cases 
with  which  I  have  had  to  do   usually  occurred,   that 
men  who  have  looked  forward  to  improve  themselves 
for    a    teaching    career,    have    done   so   by    getting 
humbler  teaching  work  of  that  kind,  and  then  better 
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work,  mid  so   have   risen   gradually   in   that 
.w.iv  in  .li-  colh-e.    'I'lu-n  fellowBUpanmight 
probal.lv    !«•   dc\.  .!.•<!    lo  some   BUCh    purpose   in    the 
Older    universities,    if    MOM    duty    of    teaching     were 

- 


•ort.ifw.iv  in 


•ttacnccl  to  the  tenure  of  those  incomes.  It 
be  a  very  salutary  and  useful  thing  that  they  were  not 
merely  to  live  and  enjoy  the  money,  but  that  is  a 
matter  that  yon  will  know  much  more  about  than 

1373.  Have  you  thought  of  any  feasible  mode  of 
teMiii-  ivMills  in  the  case  of  original  work,  so  as  to 
distinguish  those  who  do  really  work  from  those  who 
.1..  not  ?— I  do  not  think  that  that  could  be  done. 
do  not  know  any  measure  which  one  could  apply  in  a 
direct  manner  to  that.  I  can  hardly  imagine  it  to  be 
done.  Some  of  the  best  things  might  not  be  ap- 
preciated for  a  long  time. 

1.174.  To  turn  to  another  subject,  you  said  that 
there  was  a  defect  in  testing  solely  by  examination, 
arising  from  this,  that  it  gives  an  undue  weight  to 
mere  readiness  of  production.  Have  you  ever  con- 
sidered how  far  that  defect  might  be  remedied  by 
shortening  considerably  the  number  of  questions  pro- 
.(.  or  lengthening  the  time  for  answering  them? 

In   the  examinations  which  I  have   conducted,    I 

have  usually  felt  it  desirable  to  supply  as  much  as 
the  best  student  would  be  able  to  do  during  the  time, 
so  that  I  have  not  tested  that  question  thoroughly. 
That  seems  a  promising  direction  in  which  to  look  for 
a  remedy.  The  only  kind  of  remedy  that  I  have 
thought  of  or  attempted,  has  been  practical  examina- 
tions, I  mean  performing  experimental  work  ;  that 
tests  other  qualities  than  mere  readiness  in  stringing 
together  words  that  have  been  learnt  by  heart.  In 
the  London  University  that  is  considerably  done  now, 
and  with  great  advantage  I  think. 

1375.  Are   you    aware  that  in    the  University  of 
Glasgow    examination    papers    are    given    out    for 
answering  which  the  students  are  allowed  what  might 
be  almost  regarded  as  unlimited  time,  that  is  to  say, 
ample  time  ': — No,  I  was  not  aware  of  that. 

1376.  (Dr.  Miller.)    I  think  I  understand  that 
your  objection  to  technical  schools  is  not  to  technical 
schools  in   the  abstract,  but   to  technical  schools  as 
supported   by  the  Government,  is  that  so ;  supposing 
that   in  any  district,  for  example,  a  mining  district,  or 
in  one   of  the  large  iron  districts,  it  were  considered 
expedient  by  the  manufacturers  themselves  to  establish 
a  technica  Ischool,  you  would  consider  that  that  was 
itself  evidence  of  the  importance  of  such  a  thing  ? — 
I  am  not  sure  that  I  should.     I  think  there  might  be 
manufacturers   who   would    believe  that    something 
would  be    useful   on  erroneous  grounds,  they  might 
fancy  that  they  had  got  a  solution  which  might  prove 
to  be  a  wrong  solution,  and  an  evil.     I  should  not, 
judging  in  a  general  manner,  consider   that   the  fact 
of  an  opinion  of  that  kind  existing  amongst  a  few 
manufacturers  in  a  district  proved  that  it  was  desirable 
that  that  course  should  be  adopted.     I  should  rather 
feel    it    desirable  that  they  should  be   told  what  are 
the    results  of   experience  in   this  matter,   and   that 
suggestions  should  lie  given  them  for  carrying  out  the 
object  in  the  most  efficient  way  by  having  a  school  of 
science,    and   then    letting    the    students   go   to    the 
practical  application  upon  the  work  afterwards. 

l:!77.  If  I  undei-tand  your  view  of  the  value  of  the 
Mining  School  of  Freiberg  aright,  it  is  that  the  advan- 
il. -rived  there  is  from  the  practice  which  the 
.-Indent-  'jf\.  and  not  from  the  principles  which  are 
taught  them? — I  think  that  its  diMinct  ive  excellence 
is  mainly  practical  ;  they  actually  see  all  the  particulars 
of  the  operations  together,  and  1  think  they  would  not 

get  the  good  they  do  but.  for  that,  which  no  explanation 
could  take  ihe  place  of  in  the  least. 

l.'iT  :|ipo>ing  that  those  things  are  superin- 

tended by  men  of  eminence  and  skill  in  science,  does 
not  that  combination,  in  your  judgment,  materially 
nll'eci  the  result,  and  would  not  the  work  they  got  at 
this  school  without  superintending  minds  heoflitlle 
value  to  the  pupil  ? — I  fin,,  y  that  the  ^ood  they  get  in 
mine-  i-  due  lo  thai  fact,  the  mine-,  are  superintended 


by  efficient  miners,  and  that  the  mine  is  being  worked 
at  a  profit,  and  not  merely  superintended  by  scientific 
men  on  scientific  principles,  they  are  downright  hard- 
headed  miners,  who  do  their  work  at  a  profit.  That 
is  the  good  which  they  get  in  mines,  they  learn  some 
branches  of  science  first  and  then  the  practical  applica- 
tion of  them. 

1379.  To  turn  to  another  point  altogether,  with 
regard  to  the  following  of  science  amongst  men  of 
science  abroad,  you  are  aware  of  course  that  the  ap- 
plications of  science  abroad  do  not  form  in  general 
any  very  large  source  of  emolument  to  the  professors, 
for  example,  who  are  connected  with  the   different 
universities  ;  do  you  consider  that  the  necessity  under 
which  a  professor  in  this  country  is  placed  of  supple- 
menting his  income  by  extraneous  work  is  favourable 
to  the  advancement  of  science  or  otherwise  ? — 1  think 
that  for  the  teaching  of  science  it  is  very  desirable  that 
they   should   be   free  from  such    a  necessity.     I  do 
look  upon  it  as  exceedingly  important  that  they  should 
not  be  under  any  such  necessity,  only  if  they  wish  for 
their  own  interest  to  follow  this  practice  they  should 
not  be   compelled   to   make   up  their  income  by  the 
results  of  their  consulting  practice.      I  think  it  is  felt 
to  be  an   evil  amongst  scientific  men  that  they  are 
subject  to  that  necessity. 

1380.  Do  you  see  any  way   to  the  production  in 
this  country  of  a  result  analogous  to  that  which  is  at- 
tained abroad  ? — I  think  that    they  ought  to  get  a 
sufficient  income  to  live  in  a  modest  way  without  the 
need  of  that,  if  they  worked  efficiently  at  science,  as 
is  the  case  abroad.     A  German  or  a  French  professor 
is  sure  to  get  sufficient  money,  if  he  gets  on  at  his 
teaching  work,  to  live  as  a  gentleman  like  others  ;  in 
England  it  is  not  so  as  a  rule. 

1 38 1 .  Supposing  that  State  aid  were  given  to  science 
professors,  would  it  be  necessary  in  any  way  to  prevent 
them  from  devoting  a  portion    of  their   time  to  such 
occupations  ? — You  mean  to  make  absence  from  such 
work  a  condition  ;  that  is  a  thing  which  might  very 
reasonably  be  made  a  condition  of  State  aid. 

1382.  In  fact  you   consider   that   in  this  country 
science  suffers  from  want  of  concentration  on  the  part 
of  those  who  follow  it  in  many  cases? — Certainly  ; 
at  all  events,  that  if  State  aid  were  given  professors 
should  not  do  it  for  pay,  if  they  did  it  should  be 
gratuitously.     I  would  allow  them  to  give  opinions 
in   certain  cases  without  any  fee,    so    that    if  their 
opinions   were  valuable  they  might  have   an   oppor- 
tunity of  expressing  them. 

1383.  Have  you  ever  considered  whether  anything 
should  be  done  with  regard  to  retiring  allowances  to 
men  who  have  served  in  position  of  trust,  the  same  as 
is  practised,  for  instance,  now  in  the  case  of  some  of 
the  Scotch  chairs  ? — It   seems  to  be  natural  that  such 
small  allowance   as   might   be  given,  2001.  or  3001. 
a  year,  should  remain  as   a  retiring  allowance  to   the 
occupiers  of  chairs.     I  think  that  that  is   almost  an 
essential   part  of  any  complete  scheme  of  the  kind. 
There  must  be  a  provision  for  old  age.     I  think  there 
•would  be  great  evils  from  the  want  of  such  provision 
as   it  necessitates  people  remaining    at  work  longer 
than  they  wish,   or  longer  than  they  could  well  bear 
the  fatigues  of  it. 

1384.  Have  you  considered  at  all  on  what  prin- 
ciple such  endowments  should  be  granted  to   teachers 
of  science,  that  is  to  say,  who  should  be  admitted  and 
who  should  be  excluded  ? — I  have  thought  over  the 
matter,  but  I  am  not  prepared  to  propose  any  complete 
scheme,  and  to  draw  an  absolute  line  between  those 
who  would  be  worthy  recipients  of  such  aid,  and  those 
who  would  not.     I  can  see  my  way  to  some   guiding 
principles  which  I  think  might  in  careful  hands  serve 
to  draw  the  line  empirically,  but  I  think  there  must 
be  at  the  last  some  empiricism  in   the  final  decision 
upon  what  cases  would  be  proper  and  what  not. 

1385.  Could  you  give  the  Commission  an  idea  of  the 
principles  which  would  guide  you  ? — I  think  that  in  col- 

properly  so-called,  where  the  number  of  students 
attained  a  certain  amount  that  you  might  name,  and 
where  there  is  some  evidence  that  it  is  not  mere 
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number,  but  sonic  r\  idence  upon  examination  tests 
that  the  work  is  efficiently  conducted,  the  chief  chairs 
of  science'  might  receive.  aid  of  the  kinds  described 
where  they  hud  not  got  sufficient,  moans  themselves. 
There  are  Mime  colleges  probably  in  the  old  univer- 
sities that  are  tar  aho\  e  any  such  requirements,  and 
rich  enough  to  do  without  State  aid. 

1386.  I  think  1  understood  you  to  say  that  you  do 
not  see  any  difficulty  in  some  application  of  the  system 
of  inspection;  in  what  kind  of  way  has  it  occurred  to 
you,  could  such  a  system  of  inspection  be  worked  ? — 
An  ollieial   record   might  In:  obtained    of  the   iiiiinliei 
attending  the  classes  of  the  teachers,  and  perhaps  also 
a  record  of  the  work  done  !>y  the  students  in  the  way 
of  exercise,  and  materials  of  that  kind  might,  he  sup- 
plied, but  I  have  no  objection  to  occasional  examina- 
tions on  the  matter  which  is  taught  by  the  professors. 
The   professor   would  have  to  give   the  inspector  an 
outline  of  the  subjects  which  he  teaches,  but  I  should 
not  think  it   desirable   that   the  inspector  should  pre- 
scribe to  the  teacher  the  subjects  in  which  he  ought  to 
have  taught ;  the  inspector  would  merely  examine  in 
the  programme  of  the  professor.     That   might  per- 
haps be  done. 

1387.  Would  those  inspectors  be  appointed  by  the 
State  as  permanent  examiners,  or  in  what  other  way 
would  you  anticipate  such  an  application  of  the  sys- 
tem ? — 1   have   not   thought   of    the   particulars   of 
inspection  sufficiently  to  be  able  to  suggest  a  scheme 
at  all  confidently.     My  feeling  hardly  goes  beyond  a 
general  belief  that  it  would  be  possible  to  form  some 
such  scheme,  but  I  am  not  prepared  with  the  particu- 
lars  of  such  a  scheme   at  present.     It  would  be  per- 
haps better  that  I  should  not  make  guesses  at  it. 

1388.  You  gave  a  hint  that  some  council  of  advice 
should  be  constituted  for  the  Government  in  matters 
of  science,  would  ii  not  be    very  difficult  in  such  a 
council  to  include  properly  the  representatives  of  the 
different  branches  that  would  be  required  ? — One  of 
the   processes   for  including  representatives   of    the 
different  branches  of  science  which  has  been  suggested, 
was  this,  that  special  scientific  societies,  such  as  the 
Linnoean,   or    the    Chemical,    and   the    Astronomical 
Societies,  might  be  requested  to  send  each  of  them  a 
representative  upon  such  council,  to  represent  their 
branch   of  science.     I  think  that  such  a  plan  as  that 
might    bo   worthy     of    consideration    in    connexion 
with  it. 

1389.  In  that  case  would  not  such  body  be  selected 
for  the  nonce  each  time  that  the  advice  was  required, 
would    it   not    be    a  variable    and    not    a  permanent 
body  ? — The  idea  which  occurred  to  myself  and  my 
friends  was  not  that  it  should  be  constituted  for  each 
particular  question,  but  that  there   should  be  a  per- 
manent   body    undergoing    renovation    according    to 
some  specific  plan,  the   members  going  out  after  a 
certain  tenure  of  office,  for  instance,  and  available  for 
reference  or  advice  on  any  questions  relating  to  edu- 
cation or  science  which  the  Government  might  wisli 
to  have  advice  or   information  upon,  as  I  think  it 
would  be  inconvenient  to  attempt  to  constitute  such 
a  body  eacli  time  that  its  advice  was  wanted.     Little 

lions  would    not   be  brought   before   them,  they 
would  not  think  it  worth  while. 

1390.  In  connexion  with  that,  have  you  any  idea 
of  a  minister  of  education  ? — I  have  always  thought 
of  it  in  connexion  with  the  idea  of  a  minister  of  edu- 
cation.    I  suppose  that  it   is   almost  understood  that 
there  must    be  a   minister  of  education  before  long, 
and  he  would  receive  advice  or  information  from  such 
a  body  as  this,  but  in  no    case  should  a  decision   be 
come  to  by  this  body.     I  should  make  them  a  purely 
consultative  body. 

1391.  Allusion   lias   been  made  to  the  Government 
Grant  Committee  of  the   Royal  Society,  and  the  dis- 
tribution of  the  funds  placed  at  the.ii-  disposal,  and  you 
ha\e  suggested  that  something  of  that  kind  might  be 
the  basis  of  the  machinery  for  distributing  grants  of 
money  for  the   aid  of  science.     You   are  aware   that 
that  body  only  meets  two  or  three  times  in  the  year, 
so  that  it  consists  of  eminent  men  who  may  be  very 
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willing  to  give  their   time   occasionally,  but   if  it  be-  Dr. 

came  u  serious  frequent  business,  do  not  you  think  A.  Williamson, 
that  there  might  be  some  difficulty  in  getting  the  work 
done  by  such  a  body  as  that? — 1  daresay  that  some 
remuneration  would  need  to  be  given  to  some  of  those 
who  work  in  that  case  ;  if  a  great  cull  were  made 
upon  their  time,  it  would  hardly  be  possible  to  get  a 
sufficient  amount  of  work  from  them  (supposing  the 
fund  increased  very  greatly  indeed)  without  some 
remuneration  ;  in  fact,  1  should  think  it  undesirable. 
You  should  pay  people  i'or  the  work  they  do,  if  it  is 
worth  paying  for. 

1392.  With  regard  to  the  system  of  teaching,  we 
have  been  informed  that  yon  have  been  in  the  practice 
of  selecting    tutors    from   amongst  your  pupils,  have 
you   any  difficulty   in   meeting  with  gentlemen  who 
have  time  at  their  disposal,  who  can  aiford  in  fact  to 
do  this  thing  easily  ? — To  the  extent  to  which  I  have 
worked  that  system  I  have  scarcely  ever  found  any 
difficulty.  In  fact,  this  summer  there  have  been  more 
applications  for  work  on  the  part  of  young  men  than 
I  have  wanted. 

1393.  What  class  of  young  men  are  they  that  come 
forward  for  this   purpose?  —  Young   men  who  are 
studying  scientific  subjects  preliminary  to  medical  and 
other   subjects.     We    have  at   University  College  a 
number  of  young  men  who  do  for  some  time  work  at 
several  branches  of  science,  before  going  at  all  into 
professional  subjects  ;  before  going  even  to  anatomy 
or   physiology,   they  study  chemistry,  physics,   and 
botany,  for  instance. 

1394.  Are  those  young  men  who  are  intending  to 
make  teaching  a  profession  ? — Several  of  them  have 
been;  others  not.     It  is  used  by  them   merely    for 
the  sake  of  improving  their  knowledge  of  science  and 
they  are  glad  of  it  for  that  reason. 

1395.  Do  you  see  your  way  to  training  a  large 
body  of  men  at  very  moderate  emoluments,  we  will 
say  for   the   inferior   schools,  primary    schools,  and 
others;  do  you  see  your  way   to  bringing  a  body  of 
men  together,  and  training  them  scientifically  for  the 
purpose  of  science  teaching  in   such  schools  by  that 
method  ? — I  do  not  think  that  in  colleges  where  the 
higher  scientific  instruction  is  given  there  would  be 
room  for  training  a  sufficient  number  of  teachers  for 
all  the  elementary  schools.    I  could  only  contemplate 
teachers  being   trained    in    sufficient  number  if   the 
secondary  schools  were  to  join  in  the  work  and  were 
to   have   monitors   or  pupil  teachers  who  would  be 
trained  in  that  kind  of  way. 

1396.  But   they   must   be   sent  somewhere  to  be 
taught  in  science  ? — What  they  would  do  would  be 
this :    they  would  attend   the  principal   lectures   in 
chemistry,  and  then  they  would  aid  the   teacher  of 
chemistry  in  conducting  a  class  next  year,  or  correct- 
ing  the   exercises   of   others.     That   is  the  sort  of 
thing  which  is  already  done  in  some  schools,  which  I 
know.      For   instance,   my   friend,   Mr.  Barflf,    who 
teaches  at  the  city  middle  class  school,  has  introduced 
a  system   of  that  kind  ;  he  gets  some   of  the  better 
pupils,  who  have  attended  his  instruction,  to  aid  him 
in  carrying  on  the  class  as  a  sort  of  monitors,  and 
thereby  aid  the  course  of  instruction,  whilst  they  get 
practice  in  teaching  in  that  way  ;  of  course  they  would 
need  to  get  still  more  before  they  would  be  appointed 
as  teachers;  they  would  need  to  get  similar  practice  in 
teaching  in  other  subjects. 

1397.  Then  there  is  no  special  pecuniary  induce- 
ment held  out  in  this  way,  or  in  the  way  in  which  you 
contemplate  its  being  carried  ottt  in  schools  ? — They 
have  done  it  and  do  it  without  such  a  pecuniary  in- 
ducement, but  if  they  knew  that  they  would  thereby 
be  able  to  get  the  place  of  schoolmaster,  of  course 
more  of  them  would  be   anxious  to  do  the  work,  but 
many  of  them  do  it  now  without  any  such  inducement. 

1398.  (Chairman.)  Would  you  make  it  a  condition 
of   giving  Government    aid    to    persons    engaged    in 
original    research,   that    they   should    also    eng! 
teaching  to  a  certain  extent  ? — I  do  not  think  that,  it 
would  lie  desirable  to  make  such  a  rule  absolute.      1 
think  there  are  certainly  cases,  and  there  may  be  *till 
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more  numerous  cases  of  men  who  have  done  valuable 
work  in  re-earch,  and  are  able  l<>  do  more,  who  ought 
li>  receive  ;iid  for  that  purpose,  although  they  were 
not  lead  • 

i:i!»!i.  !>,.  you  think  it  desirable,  (peaking  geneNtfy 

ihiit  iiivc-ligation  and  teaching  should  lie  combined  ill 
tlif  same  PITSOM  ? — Yes,  in  (act  the  exceptional  cases 
nre  perhaps  exceptions,  more  in  lonn  than  in  sub- 
stance. It  seldom  happens  that  a  man  who  makes 
important  discoveries  does  not  communicate  them  to 
the  public,  for  in>tanee.  in  lectures  about  the  country, 
that  is  practically  teaching. 

14(X).  May  I  ask  whether  the  income  of  the  pro- 
's at  University  College,  as  professors,  is  solely 
derived  from  lees,  or  are  there  any  salaries  attached  to 
their  professorships  ? — There  are  two  or  three  endowed 
{•hairs  to  the  hes i  of  my  recollection  ;  there  is  one  in 
comparative  anatomy,  which  is  a  little  aided  in  that 
way,  and  there  is  a  little  in  the  case  of  geology,  but 
to  a  \. TV  small  extent.  There  is  ;j()/.  or  40/.  a  year 
for  the  chair  of  geology. 

The  witness 


1401.  Is  the  same  thing  true  with  regard  to  other 
institutions  of  the  same  class  as  University  Coll- 

— As  far  as  I  am  aware  of  the  stale  of  things  at 
King's  College,  I  believe  it  is  substantially  the  same. 
At  Owens'  college  il  is  not  so;  there  thereare  salaries 
to  the  professors.  I  think  the  professors  receive 
mostly  a  salary  of  300/.  a,  year  there.  They  did  not 
spend  their  money  on  bricks  and  mortar,  they  thought 
that  the  chief  thing  for  a  college  was  to  have  pro- 
fessors, whereas  we  l>egan  with  bricks  and  mortar. 

1402.  If  salaries  were  provided  by  private  endow- 
ments, or  by  private  donations,  do  you  think  that  the 
object    which  you    have  in    view  would    be   as    well 
attained    us    by   a    Government  grant? — Perhaps    it 
would.     I  do  not  know   any  reason  against    it,    but 
still,  I  think,  it  is  right,  on  public  grounds,  that  they 
should  be  considered  as  entitled  to  public  aid.   I  think 
it  is  important  that  the  Government  should  acknow- 
ledge the  importance    of  their  work   nationally.     I 
would  rather  not  evade  the  difficulty. 

withdrew. 


Adjourned  to  Tuesday  next,  11  o'clock. 
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Professor  JOSEPH 

1403.  {Chairman.)  I  believe  you  are  the  Secretary 
of  the  Smithsonian  Institution   in  Washington? — I 
am. 

1404.  You  have  also  previously  been  a  professor  in 
some  college  in  the  United  States  ? — I  was  a  professor 
for  many  years  in  the  College  of  Princeton,  in  New 
Jersey. 

1405.  Have  you  any  other  appointment  ? — I  am  a 
member    of  the   Lighthouse    Board   of   the   United 
States. 

1406.  Have  you  any  appointment  directly  in  con- 
nexion with  instruction  in  science? — No. 

1407.  (Dr.  Miller.)  You  are  the  Director  of  the 
Smithsonian  Institution,  and  perhaps  you  will  be  kind 
enough  to  give  the  Commission  a  general  idea  of  what 
the  objects  of  that  institution  are? — I  must  thank  the 
Commission  for  the  honour    they  have    done   me   in 
a-king  me   to  appear   before   them.     The    institution 
was    founded     by    James    Smithson,    of    England,    a 
member  of  tin-  I!o_\al  Society,  who,  after  devoting  his 
life  to  scientific  pursuits,  left  his  fortune  to  the  United 
States    to  found,   at    Washington,   an  establishment, 
under  the  name  of  the  Smithsonian  Institution,  for  the 
increase  and  diffusion  of  knowledge  among  men.     The 
original  hequc-t  was  ")41,0(X)  dollars,  which,  by  savings 
aiul   by  judicious   investments,   has   been  increased  to 
7<X),O(X>  dollars.     From  the   income  of  this   sum,  at 
six  percent,  per   annum,  the    institution  is  supported. 
Tin-re    WM-.   at  lir-t    a    great  dne'sityof  opinion    as  to 
ilie  manner  in  which   the  income  should  be  applied  to 

..'ii  of  tin-  te.Mator,  as  ex. pressed  ill  the 
brief,  lint  comprehensive  terms  of  the  bequest.  The 
distinction  at  that  time  between  an  institution  for  the 
advancement  of  knowledge,  by  the  discovery  of  new 
truths,  and  one  for  I  he  teaching  of  the  knowledge 
alreiidy  in  e\i-tence,  was  not  so  generally  reeogni/ed 
a-  it  i-  at  present,  and  I  -ifler  several  years 

of    delay,     placed    the    expenditure    of    the    income 
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GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D.,  Sec. 
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HENRY  examined. 

under  the  care  of  a  board  of  regents,  and  directed  that 
they  should  make  provision,  by  the  erection  of  a 
building  and  otherwise,  for  the  formation  of  a  library, 
a  museum,  and  a  gallery  art.  It  also  gave  50  acres 
of  unimproved  ground,  surrounding  the  site  for  the 
building,  with  indications  that  it  should  be  planted 
with  trees.  Afterwards,  however,  though  not  without 
much  opposition,  it  was  concluded  by  the  directors 
that  those  objects,  although  very  important  in  them- 
selves, were  too  local  in  their  influence  to  come  up  to 
the  liberal  spirit  of  the  bequest,  which  was  intended 
not  merely  to  benefit  the  citizens  of  Washington,  nor 
even  exclusively  those  of  the  United  States,  but  man- 
kind in  general ;  and  that  the  efforts  of  the  directors 
should  be  to  induce  Congress  to  make  a  .separate  ap- 
propriation, from  the  public  treasury,  for  the  support 
of  the  objects  just  mentioned,  and  to  devote,  as  far  as 
possible,  the  income  of  the  Smithsonian  fund  to  the 
direct  increase  and  diffusion  of  knowledge,  by  promot- 
ing original  researches,  and  by  distributing  accounts  of 
the  results  of  these  to  every  part  of  the  civilized 
world.  In  this  the  directors  have  been  in  a  great 
measure  successful,  though  time  and  much  persevering 
labour  have  been  required  to  produce  a  change  in  the 
policy  originally  contemplated.  A  large  portion  of 
the  income  of  the  funds  has  been  expended  on  the 
building.  A  library,  principally  consisting  of  nearly 
a  full  series  of  the  proceedings  and  transactions  of  the 
existing  learned  societies  of  the  world,  has  been  accu- 
mulated, the  expense  of  the  care  of  which  has  absorbed 
another  portion  of  the  income  ;  a  museum  has  been 
collected,  consisting  principally  of  specimens  to  illus- 
trate the  natural  history  and  ethnology  of  America, 
and  also  a  collection  of  engravings;  and  plaster  casts  to 
meet,  the  original  requirements  of  Congress  as  to  a 
gallery  of  art  ;  but  experience  lias  abundantly  proved 
that  any  one  of  the  specified  objects,  if  properly 
sustained,  would  soon  absorb  all  the  income  of  the 
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bequest,  and  vindicated  the  policy  of  transferring  the 
support  of  them  to  other  funds.  In  accordance  with 
this,  Congress  was  first  induced  to  take  charge  of  the 
grounds  ami  take  the  steps  necessary  lor  I  heir  im- 
provement. It  next  took  charge  of  the  books  which 
had  been  collected,  mid  iucorponitc.d  them  with  tho 
national  lihniry,  giving  the  institution  and  its  colla- 
horaioi-s  the  Tree  use  of  the  books  of  both  collections. 
By  this  transfer  the  institution  is  saved  in  the  expense 
of  binding,  cataloguing,  and  attendance,  nearly  10,000 
dollars  annually,  while  it  has  the  same  use  of  its  books 
08  hefore  the  arrangement  was  made.  Again,  the 
.agricultural  department  has  taken  charge  of  the  plants 
of  the  institution,  and  the  osteological  specimens  have 
been  transferred  to  the  Army  Medical  Museum. 
Furthermore,  a  wealthy  citizen  of  Washington  has 
made  a  large  appropriation  of  money  to  establish  and 
support  a  gallery  of  art,  and  it  is  proposed  to  transfer 
to  tliis  the  articles  which  the  institution  has  accumu- 
lated iu  the  line  of  art.  Tho  object  of  this  policy 
is  to  establish  at  Washington  a  collection  of 
objects  of  nature  and  art,  without  trenching  on  tho 
Smithsonian  fund,  which  shall  be  worthy  tho  capital  of 
the  nation.  As  a  step  towards  this  desirable  end, 
Congress,  at  its  present  session,  has  appropriated 
10,000  dollars  towards  the  support  of  the  museum, 
under  the  care  of  the  institution,  and  also  10,000 
dollars  for  the  commencement  of  the  fitting  up  of  the 
upper  storey  of  the  Smithson  building  for  the  better 
display  of  tho  collections.  The  10,000  dollars  for  the 
care  of  the  museum  will  for  the  present,  be  an  annual 
appropriation. 

In  regard  to  the  increasing  of  knowledge  by  means 
of  original  research,  it  should  be  observed  that  the 
will  makes  no  distinction  as  to  any  kind  of  knowledge, 
and  here  all  branches  arc  entitled  to  a  share  of  atten- 
tion, that  is,  all  branches  which  can  be  said  to  be 
capable  of  definite  increase;  but  these  are  proverbially 
scientific  branches,  and  therefore  tho  appropriations 
from  the,  income  of  the  bequest  have  thus  far  been 
devoted  to  the  advancement  of  scientific  subjects.  The 
plnn  adopted  for  the  application  of  the  income  of  tho 
bequest  to  what  has  been  denominated  the  active 
operations,  in  contradistinction  to  the  plan  of  the 
museum,  library,  &c.,  consists  principally  in  assisting 
men  of  science  in  their  labours,  in  instituting  various 
series  of  observations  or  experiments  and  explorations; 
in  publishing  the  results  of  these  ;  and  in  distributing 
copies  to  all  the  principal  libraries  of  the  world. 
Whenever  a  man  is  found  that  is  capable  of  adding 
to  the  sum  of  human  knowledge,  he  is  assisted,  it  may 
be,  with  instruments,  books,  specimens,  &c. ;  or,  if  he 
is  in  the  line  of  mathematics,  in  its  application  to 
physics  or  astronomy,  in  which  arithmetical  calcula- 
tions are  required,  an  appropriation  is  made  for 
defraying  the  expenses  of  these.  Tho  institution  also 
makes  large  collections  of  specimens  in  all  branches 
of  natural  history,  not  merely  to  supply  the  museum 
under  its  care,  but  for  distribution  to  advance  this 
branch  of  knowledge ;  wherever  anyone  is  engaged  in 
a  special  line  of  investigation  and  requires  specimens 
to  aid  him,  the  institution  undertakes  to  supply  them, 
and  the  only  return  askeil  is  that  full  credit  be  given 
to  the  name  of  Smithson  for  the  assistance  afforded. 
The  institution  has  established  a  series  of  magnetic 
observations  and  a  system  of  meteorology,  the  latter  of 
which  has  now  been  in  operation  for  20  years.  It 
includes  observations  on  the  temperature,  the  pressure, 
and  the  moisture  of  the  air,  the  winds,  storms,  and 
rainfall.  The  records  of  these  observations  have  been 
placed  in  the  hands  of  computers,  and  are  now  being 
reduced  and  discussed,  with  a  view  to  publication. 
I  have  here  two  maps  showing  the  result  of  all  the 
observations  on  the  rainfall  which  have  been  made  in 
the  United  States.  The  institution  has  made  many 
explorations  in  regard  to  the  ethnology  of  America  ; 
has  collected  a  large  number  of  Indian  vocabularies  ; 
and  published  grammars  and  dictionaries  of  se\eral 
languages.  The  results  of  all  these  arc  published  for 
distribution  in  a  quarto  form,  denominated  Smith- 


sonian Contributions  to  Knowledge.  In  this  way  the 
institution  has  done  a  great  deal  of  good,  and  I  hold 
in  my  hand  a  list,  numbering  1,508,  of  tho  foreign 
correspondents  of  the  institution  to  which  those 
memoirs  are  sent. 

1408.  About  how  much  is  tho  annual  income  of  the 
institution? — It  is  now  about  42,000  dollars. 

1409.  And    is    that    distributed    specially    for    the 
advancement  of  science,  or  is  it  told  off'  to  any  par- 
ticular branches  of  science? — The  institution,  up  to 
the  present  time,  has  been  obliged  to  devote  a  portion 
of  its  annual  income  to  the  museum  and  the  construc- 
tion and  repair  of  the  building.     The  remainder  has 
been  appropriated  to  researches,  to  explorations,  to 
meteorology,  and  to  the  system  of  international  ex- 
changes, and  to  publications. 

1410.  The  institution  is  under  the  government  of  a 
body  of  regents,  is  it  not  ? — Yes. 

1411.  Will  you  explain  how  this  body  is  appointed, 
and  of  whom,  and  how  many  members  it  consists  ? — 
The  body  is  appointed  by  Congress.     There  are  three 
members  of  the  House  appointed  for  the  time  that  they 
are  elected  to  Congress,  that  is,  two  years ;  and  three 
members  of  the  Senate,  also  appointed  during  the  time 
they  are  in  the  Senate,  that  is,  for  six  years.     Then 
there  arc  six  citizens  at  large,  gentlemen  of  influence, 
and  three  ex  officio  members,  the  Vice-President  of  the 
United  States,  the  Mayor  of  Washington,  and  the  Chief 
Justice  of  the  United  States — the  last  of  whom  is  the 
only  person  that  is  in  for  life  ;  all  the  others  are  con- 
stantly changing,  and  they  are  not  necessarily  men  of 
science. 

1412.  Are  they  re-eligible? — Yes,  they  are;   and 
they  are  generally  re-appointed  from  time  to  time  as 
their  term  of  office  expires. 

1413.  How  often  does  the  body  meet? — It  meets 
once  a  year  for  one  session,  which  continues  at  intervals 
for  several  weeks ;    and  then  the  secretary  makes  a 
report  of  all  that  has  been  done  during  the  year,  and 
of  the   state  of  the   funds,  and  recommends  certain 
appropriations  to  be  made  for  the  next  year.     Those 
appropriations  are  generally  made,  and  the  institution 
goes  on  again  to  the  end  of  the  next  year. 

1414.  What  is  the  staff  of  the  institution  for  work- 
ing it  ? — The  essential  staff  consists  of  the  secretary, 
an  assistant  secretary,  and  a  number  of  clerks,  and 
labourers.     The  assistant  secretary  has  charge  of  the 
collections    of   natural    history,    and   the    papers    are 
referred  to  collaborateurs.     We  have  lists  of  scientific 
men,  and  if  a  person  applies   for   assistance,   or  if  a 
paper  is  presented  for  publication,  it  is  referred  to  a 
commission  of  men  eminent  in  tho  line  to  which  the 
paper  refers.     If  the  report  is  favourable  their  names 
are  published,  as  you  see  on  the  reverse  of  the  title  of 
that  paper  before  you,  as  vouchers  for  its  importance ; 
if  the  report  is  not  favourable,  the  paper  is  returned  to 
the  author,  and  very  frequently  it  undergoes  a  discus- 
sion  between  the  examiners  and  the  author.    This 
discussion  is   carried  on  through  the  institution,  and, 
as  far  as  possible,  the  name  of  the  author  of  the  paper 
is  kept  concealed,  and  in  all  cases  the  names  of  those 
who  examine  it  arc  not  known. 

1415.  Is  this  Commission  a  standing  body  ? — No. 

1416.  How  is  it  appointed  ? — It  is  appointed  by  the 
secretary. 

1417.  The  members  are  not  necessarily  residents 
in  Washington  ? — No,   they  may  reside  in  any  part 
of  the  country,  or  even  in  any  part  of  the  world. 
Several  papers  have  been  referred  to  scientific  men  in 
London. 

1418.  I   think   we   understand  you  to  say  that  a 
large  portion  of  the  revenue  of  the  institution  is  de- 
voted to  the  furtherance  of  research? — Yes,  that  is  so. 

1419.  Supposing  that  a  person  is  desirous  of  being 
aided  by  the   institution,  how  does  he  make   his  case 
known  ? — He  applies  to  the  institution,  and  if  confi- 
dence can  be  placed  in  him,  the  appropriation  is  made. 
I  may  give  you  an  example.    There  is  a  mathematician, 
now  engaged  in  discussing  the  orbit  of  Uranus.    Two 
or  three  years  ago  he  made  an  investigation  of  the 
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pi  .Neptune,  which  was  published  by  the  institu- 
tion, and  has  been  adopted  as  tlic  basis  of  the  calcu- 

I    I,,  that    planet,    I    heliexe,   by  tlie 

1'    com |  i  I  the  nautical  almanacks.     That   paper 

inxol.ed   ;i  large  amount  of  arithmetical   coniiiumtion, 
nn,l  .jiiitatious  xxeiv  p:iid  for  by  tin'  iiistitu- 

lion.  Now.  ihf  same  person  Is  engaged  on  the  planet 
Uranus,  one  of  his  objects  being  lo  determine  whether 
or  not  tin-  perturbatioiisot  that  planet  can  bo  accounted 
for  bv  tin-  action  of  tin-  planet  Neptune,  with  :i  view 
of  ascertaining  whether  there  an  outstanding  disturb- 
xvhich  would  indicate  another  planet  still  beyond. 
This  investigation  also  requires  urithmetieal  computa- 
tions, wliieh  will  also  lie  paid  tor  by  the  institution. 

~i.  The  applications  are  made  by  the  individuals 
to  the  secretary  ;  does  it  rest  very  much  with  the 
secretary  to  decide  upon  granting  them  ? — Yes,  but 
be  only  decides  after  consulting  with  the  collabora- 
teurs  of  the  institution,  and  he  must  have  a  general 
knowledge  of  science  and  be  imbued  with  its  spirit. 

1 421.  Do  you  find  that  you  can  expend  year  by  year 
that  sum  which  is  placed  at  your  disposal  in  such  a  way 
as  to  give  you  satisfaction  ? — A  great  deal  more  could 

spendcd  if  it  were  available,  and  it  is  for  that 
object  that  we  are  endeavouring  to  be  relieved  of  the 
i-xpen-e  of  sustaining  the  museum  and  other  objects. 
During  the  pa.-t  year  we.  have  given  20,000  specimens 
of  plants  to  the  agricultural  department  on  condition 
that  a  botanist,  nominated  by  the  institution,  is 
appointed  to  take  care  of  the  specimens,  so  that  they 
may  lie  always  accessible  for  scientific  or  educational 
purposes  ;  in  fact,  that  the  institution  is  to  have  all 
the  use  of  them  that  it  would  have  if  they  were  in  its 
building.  That  saves  the  institution  perhaps  3,000 
dollars  a  year ;  and  the  transfer  of  the  care  of  the 
books  to  i!i,-  Congress,  as  I  have  already  said,  has 

•1  the  Institution  10,000  dollars  a  year. 

1422.  Do  you  consider  yourselves  limited  to  Ameri- 
can  men   of  science  ? — Not  entirely,  but  seeing  that 
the  bequest  was  given  to  the  United  States,  and  that 
there  is  a  great  want  of  it  there,  we  prefer  to  give  our 
countrymen   the   preference.     But  much    is    done   in 
assisting    the    researches    of  foreign    naturalists,   by 
furnishing  them  with  specimens,  and  in   publishing 
such  of  their  researches  as  may  be  connected  with 
America  :  for  example,- the  institution  has  published 
a  work  on  the  American  Alga?,  by  the  late  Dr.  Harvey, 
of  Dublin,  and  also  several  works  on  insects,  by  De 
Saiissure,  of  Geneva,  and  a  German  naturalist. 

The  institution  endeavours  in  all  cases  to  occupy 
ground  nnteiianted  by  other  institutions,  and  whenever 
any  other  establishment  will  take  up  a  line  of  research 
we  immediately  relinquish  it  and  enter  upon  a  new 
field  :  for  example,  a  few  years  ago  a  report  on  forest 
trees  was  commenced,  and  collections  of  all  the  different 
specimens  of  the  forest  trees  of  the  country  for  this 
purpose  were  made  ;  and  this  having  become  very 
expensive,  has  now  been  turned  over  to  the  agri- 
cultural department,  which  will  get  an  appropriation 
••  Congress  for  it,  and  the  work  will  be  done,  while 
the  money  of  Smithson  is  saved  for  other  purpose-. 
142IJ.  What  does  the  building  itself  represent  ? — 
Norman  ca-tle.  and  it  has  cost  a  very 
lar'.'e  sum.  Unfortunately,  architecture  is  frequently 
in  anlagfini.-m  with  science,  ami,  too  often,  when  an 
architect  gets  his  hand  into  the  purse  of  an  establish- 
ment, everything  -I-'-  must  stand  aside.  Much 
trouble  has  resulted  from  this  building  ;  it  has  beer, 
irce  of  con.-tant  anxiety  and  expense,  the  cost 
having  greatly  exceeded  the  original  estimate. 

1424.    What  uas  the  original  object  of  the  building  ? 
— It  was   intended    to   ace. unmod'ale  a  library,   a  mu- 
i.  and  a  gallery  of  art  ;  but.  inasmuch  as  the  insti- 
tution has  turned    oxer    the   library    and    the  gallery  of 
;HT  establishments,  the    building  will    now  be 
dcvuled    entirely  to  the  niu.-eum.      The    upper    part    of 
it  xva-   burnt,  and    it    remains    unfinished;   andil'Con- 
•  uld    accept    the    building   as   a  gift,   allo\vin;r 
•if  the  wing-  for   the  us.    of  the   institution,  and 


devoting   the  main  portion  to   the   museum,  it  would 
be  a  gain  to  the  institution. 

Independent   of  the    building,  the   institution  has  a 
capital  of  700,(XX)  dollars  now;  so   that   the   financial 
condition  of  it.  is  very  favourable.      The  friends  of  the 
institution  are  very  sensitive  with   regard  to  its  repu- 
tation,   and    are    fully   awaro    of    the    responsibility 
incurred  by  accepting  the  trust.     The  bequest  came 
from  England,  am!   it  is  felt  that  the  intelligence  and 
ity  of  the  government  of  the  United  States  are 
in  -nine  degree  involved  in  the  manner  in  which  this 
i   is  administered,  and  there  is  a  desire  to  admi- 
nister it  for  the  benefit  of  mankind,  through  the  advance 
of  science.     Its  importance,  as  an  example,  can  scarcely 
be  over-estimated  :   there  are  in  the  United  States  a 
great  many  men  who  have  suddenly  made  wealth,  and 
are  desirous  of  distinguishing  themselves,  and  they  have 
i 'a  1  cases  founded  schools  and  universities,  but 
it  has  not  yet  become  fashionable,  although  I  think  it 
will  be  in  time,  to  found  establishments  for  the  advance, 
of  science.     Professor  Bache,  with  whose  name  the 
Commission   are  no  doubt    acquainted,  left  his   small 
fortune  of  about  50,000  dollars  to  carry  out  the  same 
idea  as  that  indicated   in  the   will   of  Smithson.      He 
was  one   of  the  regents  of  the   institution,   and  was 
so  impressed  with  the  importance  of  the   advance  of 
science  that  he  left  his  property  for  making  original 
research,    and   for    publishing  results ;    and    no    man 
can  have  a  prouder  monument,  I  think,   than  such 
an    one   as    Smithson    and    Bache   have   erected   for 
themselves.     Every  year  the  Smithsonian  Institution 
publishes  a  volume  of  transactions  entitled  "  Smith- 
"  sonian  Contributions  to    Knowledge,"    and    these 
volumes  are  distributed  in  whole  or  in  part  to  every 
first-class  library  on  the  •  face  of  the  earth,  carrying 
with  them  the  name  of  the  founder,  and  constantly 
reproducing  it,  not  in  one  part  only,  but  in  every  part 
of  the  world. 

1425.  Do  you  spend  any  large  portion  of  your 
revenues  in  the  collection  of  meteorological  observa- 
tions ?— Perhaps  2,000  or  3,000  dollars  a  year,  and 
we  are  endeavouring  to  get  that  placed  under  Govern- 
ment also. 

•  1426.  Are  those  observations  founded  by  you,  or  in 
what  way  do  you  favour  them  ? — The  observations 
are  voluntary.  We  furnish  the  observers  with  instru- 
ments in  some  cases.  We  did  at  first  furnish  them 
altogether  with  instruments,  but  this  lias  been  dis- 
continued, except  with  respect  to  the  rain  gauges,  and 
during  the  last  year  we  have  distributed  about  500  of 
these. 

There  is  one  part  of  the  operation  which  I  have 
not  sufficiently  dwelt  upon,  and  that  is  the  system 
of  international  exchanges.  In  order  to  send  the 
volumes  of  Smithson's  Contributions  over  the  world 
the  institution  has  agents,  an  agent  in  this  city, 
an  agent  in  Paris,  an  agent  in  Leipsig,  an  agent  in 
Amsterdam,  and  another  in  Norway  ;  and  every  year 
the  volumes  of  the  institution  are  sent  to  these  agents 
for  distribution,  and  with  them  the  transactions  and 
proceedings  of  all  the  societies  of  the  United  States, 
and  also  of  Canada,  and  of  South  America.  For 
example,  all  the  Canadian  institutions  send  copies  of 
their  publications  to  the  institution,  and  then  the  in- 
stitution distributes  them  over  the  world,  and  receives 
in  return  for  the  several  donors  the  proceedings  and 
transactions  of  foreign  societies.  This  part  of  the 
operation  costs  about  1,000/.  sterling  a  year,  but  it  is 
considered  of  great  importance  in  the  way  of  making 
science  one  in  all  countries.  This  is  considered  a 
very  important  part  of  the  plan  of  operation.  Not 
only  are  books  distributed,  but  the  institution  has 
commenced  the  practice  of  distributing  specimens  of 
Natural  History  over  the  world  and  getting  others  in 
exchange..  As  an  interesting  fact  ill  connexion  with 
the  system,  1  may  mention  that  all  the  lines  of 
steamers,  the  Cunard  line  of  steamers,  the  German 
Lloyd's  Hteamen,  and  the  lines  from  San  Francisco, 
all  convey  the  Smithsonian  packages  free  of  cost  ; 
and  also  that  they  are  admitted  through  all  custom 
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houses  without  being  opened,  and  free  from   nil  duties 
in  all  countries. 

1427.  (Dr.    Slitirfii'if.)  Do    you     receive     ('<><•     the 
societies   in  America,  lor  example,   from  the  societies 
in   London,  and   distribute  those   exchanges   to   the 
societies   in    America  ? — Yes,  for    all   the   societies. 
The  great  object  is  to  facilitate  in  every  possible  way 
the  promotion  of  science,  and  especially  the  fostering 
of   original    research,   and  enlarging  the   bounds   of 
human   thought.     It  is  a   matter  of  surprise  that  the 
idea    is  not  more  generally  understood  by  statesmen 
and  legislators,  that  modern  civilisation  depends  upon 
science,    including    the    knowledge    of  the    forces    of 
nature,   and    the   modes   in   which  they   become  the 
agents  of  man.     Every  discovery  is  connected  with 
good.      Even   the  human    body   cannot  be   properly 
understood  without  a  knowledge  of  that  of  all  other 
organised  beings. 

1428.  (Sir,l.  I.-iibbock.)  Is  there  in  America  any 
general  inspection  of  primary  schools  corresponding  to 
that,  which  we  have  in  this  country? — In  the  different 
States  there  are  primary  schools  and  inspectors. 

1429.  Are  they   inspected   by  State  inspectors? — 
Yes. 

1430.  But  not  by  general  inspectors  ? — The  several 
vStates  are  considered  as  sovereign  kingdoms,  as  it  were. 
Each  regulates  its  own  code  of  instruction,  and  makes 
provision  through  its  legislature  for  the   support  of 
schools. 

1431.  Do   the    States  generally  have  any  general 
inspection  of  those  schools  ? — Most  of  the  States  have 
a  school  superintendent,  as  he  is  called,  and  he  inspects 
the  schools. 

1432.  Can  you  tell  the  Commission  to  what  subjects 
the  examination  refers  at  those  inspections  ? — They 
are  reading,  writing,  arithmetic,  geography,  grammar  ; 
the  ordinary  elementary  branches. 

1433.  Then  it  includes  in  fact  some  little  elementary 
science  ? — No  other,  I  think,  than  geography.     The 
teachers  may  lecture  on  other  subjects. 

1434.  But    the    inspection,    you    think,    does    not 
include  that  ? — I    think    not    in   most  cases.     Then 
there  are  higher  schools   in  the  cities,  and  technical 
schools.     Congress,  a  few  years  ago,  devoted  a  certain 
number  of  lots   of  land  from   the   public   domain    to 
found  in  each  State  an  agricultural  college,  and  this 
land  was  sold,  and  the  proceeds  applied  to  found  and 
support  those  colleges. 

1435.  Are  there  any  State  scholarships  in  science 
which  are  open  to  the  students  in  (those  schools  ? — 
No. 

1436.  Nor,  I  presume,  any  national  scholarships? 
—No. 

1437.  Are  there  no  national  examinations  of  science 
in  America  corresponding  to  those  which  we  have  in 
connexion  with   the  Science  and  Art  Department  in 
this  country  ? — Not  that  I  know  of.     This  would  all 
belong  to  the  States. 

1438.  Do    the   States  vote  any   sums  for  original 
scientific   research  ? — Yes ;    almost   every    State   has 
made  an  appropriation  for  geological  investigation. 

1439.  Is   that   with   reference    to    the    geological 
survey,  or  with  reference   to  independent   geological 
re-eareh  .' — For  geological  survey  generally;  and  the 
general    government    makes   almost    every   year    an 
appropriation  for  the  same  purpose. 

1440.  In  what  way  are  the  expenses  of  the  geologi- 
e:il  survey  divided  between  the  State  governments  and 
the  general  government  of  the  United  States  ? — The 
general    government     makes    appropriations    for    the 
survey  of  the  public  domain,  that  is,  of  the  laud  that 
belongs  to  the  Dilited  States,  which  has  not  been  yet 
formed  into  States. 

1441.  As  soon  as  any  Territory  is  formed  into  a 
State,   the   geological    survey,    if  I   understand    you 
rightly,  falls  under  the  supervision  of  that  State,  and 
is  not  carried  on  by  thel  general  government? — That 
is  so. 

1442.  Independently  of  the  -reologieal  survey,  are 
there  any  sums  voted  for  original  scientific  research  ? 


— No  other  than  tlio--<'  connected,  with  the  geological 
survey,  and  the  survey  of  the  c6ast  of  the  I'nitcd 
States. 

1443.  Simply  those  that  have  direct  practical  utility? 
— Yes,    and    there     is  a    small    sum    generally   every 
year  voted    for  experiments  for  lighthouses,  and   the 
several  kinds  of  lighting  material,    improvements   in 
lamps  and  lenses,  fojr  signals,  and  so  on  ;  ami    I   may 
also  mention  the  appropriation  of  an  animal    sum  for 
the  maintenance  of  a  national   observatory   which  is 
under  the  direction  of  the  Navy  Department. 

1444.  Then   there  is  no  annual  sum  put  aside  by 
the  general  government  of  the  United   States,  corres- 
ponding to  the  sum  voted  by  the  English  House  of 
Commons,  and  distributed  by  the  Royal  Society  ? — 
None  ;  there  is  no  fund  of  that  kind. 

1445.  Could  you  favour  the  Commission  with   the 
whole  amount  of  the  sums  spent  in  America,  either  liy 
the  general  government  or  by  the  State  governments, 
for  scientific  objects,  for  comparison  with  that  which  we 
spend    in    this  country  ? — I    should  think,  including 
that  for  the  coast  survey  and  other  surveys,  and  also 
the  observatory,  500,000  dollars  a  year.     A  resolution 
has  just  passed  the  one  house  appropriating  100,000 
dollars  to  arctic  exploration,  but  I  am  not  certain  that  it 
will  pass  the  other  house.     Just  at  present  Congress  is 
very  stringent  in  its  appropriations,  on  account  of  the 
finance  of  the  country;    but   there  is  an  increasing 
tendency  to  favour  scientific  investigations. 

1446.  Have  you  no  materials  with  you  from  which 
you  might  give  us  any  account  of  the  sum  voted,  or 
the  manner  in  which  it  is  distributed  ? — No,  but  I 
might  obtain  it  if  the  Commission  wished  to  have  it. 

1447.  Are   there   in   America   any    professorships 
corresponding   to   the   Regius  professorships  in  the 
universities  of  this  country,  professorships  which  are 
supported  by  the  general  Government,  and  sums  voted 
by  the  Hotise  of  Commons  ? — In  some  of  the  States, 
the  universities,  for  instance  the  University  of  Virginia, 
are  supported  by  the  State,  but  most  of  the  colleges 
in  the  United  States  are  supported  by  endowments 
which  they  have  received  from  individuals  of  various 
sects,   and    they    are   generally   sectarian,    and    the 
endowments  have  been  raised  by  the  church. 

1448.  Does  the  United  States  Government  give  any 
assistance  to  scientific  societies  in  America,  either  by 
providing  them  with  a  house  or  in  any  other  manner  ? 
— No,  it  does  not.     The  great  demand  in  the  United 
Stales  is  for  applied  science,  not  theoretical  science. 

1449.  (Mr.  Samuelson.)  I  think  you  stated  that  a 
large  grant  of  land  was  made  by  the  Congress  of  the 
United  States  for  the  establishment  of  agricultural 
colleges.     That  grant  of  land  was  made,  was  it  not, 
during  the  American  troubles  ? — Yes,  it  was. 

1450.  That  was  a  grant  of  land  which  was  valued 
at   between  30,000,000  and    40,000,000  dollars  ?— I 
do  not  know  the  exact  value  of  the  land.     It   was, 
however,  very  large. 

1451.  You  stated  that  it  was  applied  to  the  estab- 
lishment of  agricultural  colleges,  but  was  it  not  voted 
for  the  establishment  of  technical  schools  of  various 
kinds  ? — I  think  it  was  for  agricultural  colleges. 

1452.  At  any  rate,  hitherto  it  has  been  appropriated 
to  agricultural  colleges,  whatever  the  intention  of  the 
vote  may  have  been  ? — Yes,  I  think  that  is  the  case. 

1453.  You    have  stated   that   the    United    States 
Government  is  not  in  the  habit  of  making  large  grants 
for    the    purposes  of  investigation,    and  that    ii 

not  give  any  great  support,  if  any  support,  to  the 
universities,  but  you  stated  also,  did  you  not,  that 
universities  are  founded  and  supported  by  some  of  the 
individual  States  ? — Yes  ;  but  I  should  state  that 
the  general  government  does  support  two  important 
schools,  in  both  of  which  scientific  education  is  pre- 
dominant. These  are  the  Military  Academy  at  West 
Point,  and  the  Naval  Academy  at  Annapolis. 

1454.  Can  you  give  the  Commission  anymore  detail 
upon  the  subject  of  the   sustenance  which  is  given  to 
the  colleges  by  the  States  ;  take  for  instance  the  State 
of  Massachussetts  ? — I  am  not  able  to  do  so.     I  have 
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not  ,,  I  attention  to  the  details.     Tin-  gen.-ral 

rhin  tli.-  last  two  years  appointed 

;iimi"iouer   of  Kdncation,  whose  duty  it  is  to 

collect  st.-iti-lics  on  tin'  subject  mid  to  prepare  a  report 

upon  tin-  education  of  the  various  States. 

1-1.1,1.  liui  beyond  that  tin'  scientific  education  is 
left  in  tin-  hands  of  the  States  ? — Yes. 

1  -».1l>.   You  have  stated  that   in   the  primary  schools 

of  most  of  the   State-    no  instruction    in    science  is 

except   iii  geography,  but  you  have  a  system, 

have    you   not,  of  graded  schools  ? — Yes,   in   certain 

j.      I  belieu-   in    r.-niisylvmiia   the   pupils  begin 

with  the   i)riiniiry  school,  and  they  advance  to  a  high 

school,  and,  I  think,  from  that  to   the  University  of 

Pennsylvania. 

1-1.17.  C'ould  you  state  what  amount  of  scientific 
instruction  is  {riven  in  the  secondary  schools  of  the 
different  States  ? — I  should  think  it  was  very  small,  but 
1  do  not  know. 

11,18.  And  with  respect  to  the  universities,  have 
you  anv  knowledge  of  the  amount  and  the  quality  of 
the  scientific  instruction  which  is  given  in  them ; 
take,  for  instance,Harvard  College  and  the  Cornell  Uni- 
versity ? — Harvard  University  gives  a  very  thorough 
course,  and  affords  the  means  of  instruction  to  resident 
graduates.  It  has  lectures  on  physics,  chemistry,  and 
natural  history  ;  and  there  is  a  scientific  school  con- 
nected with  Harvard  University.  The  Cornell 
I'niversity  is  a  new  establishment,  and  is  yet  unde- 
veloped. 

1459.  At  the  Harvard  University  is  the  attendance 
at  the  scientific  courses  obligatory,  or  is  it  voluntary 
on  the  part  of  the  students  ? — It  is  obligatory.     Per- 
haps there  may  be  some  courses  that  are  not,  but  the 
pupils  are  obliged  to  be  examined  in  chemistry  and 
natural  philosophy,  and,  I  think,  in  natural  history, 
in  order  to  obtain  degrees. 

1460.  Even  those  who  wish  to  take  a  degree  in 
arts  would  be  examined  in  science  ? — Yes. 

1461.  (Dr.  Sharpcy.)  Besides  the  geological  sur- 
veys there  are  other  scientific  surveys,  are  there  not, 
undertaken  by  the  United  States'  Government,  such 
as  the  coast  survey  ? — Yes,  that  is  a  very  large  estab- 
lishment and  a  very  important  one. 

1462.  And  a  very  large  amount  of  natural  history 
knowledge  is  obtained  in  that  way,  is  it  not  ? — Yes, 
that  which  pertains  to  the  sea.     Many  investigations 
with  regard  to  the  gulf  stream  have  been  made,  and 
soundings  are  now  in  progress  in  it,  under  the  direc- 
tion of  Professor  Pierce,   the  superintendent  of  the 
survey. 

1463.  And   also    observations    and   collections   in 
marine  zoology  ? — Yes. 

1464.  Those  are  conducted  of  course  by  competent 
scientific  men  ? — Yes. 

1465.  Who  directs  or  advises  with  the  Government 
in  appointing  those  gentlemen  ? — The  appointments 

made    really   by   the   Director   of    the   Survey, 
nominally    by   the  Secretary    of  the  Treasury  ;    the 
Director  of  the  Survey  nominates  the  officer  whom  he 
I'-rs  a  proper  man,  mid  he  is  appointed. 

1466.  I  think  yon  mentioned  that  the  aid  given  by  the 
Smithsonian  Institution  for  the  ail  vaneement  of  science 
and    fur  scientific    research,   is   lo   individuals,  in  the 
way  ofi-o-tly  apparatus  or  appliances,  expense  of  com- 
putation and  the  like,  and  assistance  of  various  kinds  ? 

—Ye  .  Th'-  idea  at  first  was  to  appoint  professors  and 
lo  support  them,  lr.it  the  difficulty  is  to  get  men  who 
ran  undertake  original  research;  they  are  not  obtained 
to  order.  Like  poets,  they  must  be  born,  not  made. 

I  l'>7.  That  is  to  say,  men  who  spontaneously  under- 
take re.-earches  would  apply  to  you,  and  then  you  give 
them  such  a«si.-tann-  as  you  deem  requisite  to  enable 
them  to  carry  on  their  research  ? — Yes. 

I  I'i^i.   Tin .p-  i     no  attempt,   then    made  to  create  an 

institution  or  institutions  for  the   direct  ad\  aiiccment 

/eiice,    I'm-   instance,  great,   laboratories,  in  which 

;tilic  men  would  be  invited  to  undertake  researches? 

—  Ili-fore  the  tire  we  had  a  laboratory  and  a  large  col- 

11  of  physical  instruments  open  to  any  one. 


1469.  Did  anyone  take  advantage  of  them  ? — Yes, 
many  investigations   were    made,   especially    for    the 
Co\ 'eminent.     Frequently  the  Government  requires 
scientific  information,  and  that  has  in  many  ea-es  been 
obtained  from  investigations  carried  on  in  the  Insti- 
tution. 

1470.  Do  the  scientific  societies  in  America  receive 
either  from  the  central  Government  or  from  the  Go- 
vernments of  the  different  States,  any  aid  towards  the 
CN  |  icnse  of  their  publications? — No,  not  generally ;  they 
do  in  certain  cases  where  invest  igat  ions  have  been  made. 
There  is  a  book  just  now  published  by   the  State, 
namely,  "  The  Shells  of  Massachusetts."     There  has 
been  a  good  deal  done  in  that  way  in  certain  parts  of 
the  United  States,  and  in  Mapsachussetts  especially. 

1471.  Of  course,  none  know  better  than  you  that 
many  of  those  publications  which  are  illustrated  in 
colours  are  very  expensive  ? — Yes. 

1472.  And  rather  more  so  than  some  societies  could 
undertake  from  their  own  resources  ? — Yes. 

1473.  In   such   a   case   does  the  Government  aid 
them  ? — No,  not  generally. 

1474.  Would  you  approve  of  such  aid  ? — Y"es,  very 
much  ;  and  I  think  that  the  Government  will  in  time 
see  the  importance  of  such  aid. 

1475.  The    Smithsonian    Institution    reserves     its 
funds  for  its  own  publications,  does  it  not  ? — Princi- 
pally the  publishing  of  those  things  which  cannot  be 
published  otherwise.     If  they  can  be  published  in  the 
transactions    of  any  of  the  societies,  the  Institution 
does  not  publish  them. 

1476.  It  does  not,  in  short,  take  the  work  of  other 
societies  ? — It  docs  not ;  co-operation,  and  not  mono- 
poly, is  the  motto. 

1477.  Could  you  make  any  suggestion  by  which  the 
interchange    and    intercommunication    of     scientific 
knowledge,  by  means  of  papers  and  in  other  ways,  could 
be  facilitated  over  the  world  still  more  ? — I  think  that 
the  plan  now  adopted  by  the  Institution  is  a  very  good 
one. 

1478.  I  mean  that  through  the  post  offices  facilities 
might  be  afforded  ? — Yes.  that  would  be  a  more  rapid 
means.     Our  exchanges  are  about  twice  a  year. 

1479.  Is  not  once  a  year,  or  even  twice  a  year, 
rather  a  long  interval  for  the  communication  of  scien- 
tific knowledge  as  science   is   now  going  on  ? — It  is ; 
and  for  all  small  papers  we  are  now  taking  advantage 
of  the  new  postal  regulations  between  this  country  and 
America. 

1480.  (Professor  Huxley.)  I  think    I    understood 
from  your  enumeration  of  the  body  of  regents  that  the 
great  scientific  bodies  of  the  States,  like  the  American 
Academy  and  the  Academy  of    Natural  Science  in 
Philadelphia,  are  not  represented  ex  officio  f — No. 

1481.  Do  you  think  it  would  be    any  improvement 
if  the  scientific  element,  if  I  may  so  call  it,  were  more 
largely  represented  in  your  board  of  regents  ? — That 
is  a  difficult  question  for  me  to  answer.     There  might 
be  some  difference  of  opinion  as  to  the  amount  of 
appropriation  for  different  branched. 

1482.  Of  course  in  your  official  connexion  in  the 
Smithsonian  Institution  it  might  be  difficult  for  you  to 
answer  that  question  as  you  would  wish  ? — Precisely 
so  ;  the  Institution  has  the  co-operation   of  all   those 
establishments,  and  in  no  case   has  there    been    any 
refusal  on  the  part  of  their  members  to  examine  papers. 

1483.  I    presume   that    you    can    hardly   call    the 
governing  body  of  the  Smithsonian  Institution  a  scien- 
tific body  ? — No. 

1484.  Under  those  circumstances,  I  presume,  that 
practically  very  considerable  power  is  left  in  the  hands 
of  the  secretary  ? — Yes. 

1485.  Is  there  any  security  that  the  secretary  will 
always  be  a  man  of  science  ? — I  cannot  say  that  there 
is,  yet  the  institution  having  established  a  reputation 
while  under  such  direction,  it  is  hoped  that  he  will  be. 

1486.  There   is  no   provision   in   Mr.   Smithson's 
will,  is  there,  that  the  secretary  shall   bo  a  man  of 
science  ? — The  will  is  expressed  in  these  few  words  : 
"  I    leave  my   property  to    the    United  States     of 
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"  America,  to  form  an  establishment  under  the  name 
"  of  the  Smithsonian  Institution,  lor  the  increase  anil 
"  dilfiision  of  knowledge  among  men." 

14K7.  So  that  if  at  some  future  time  the  regent! 
should  think  fit  to  change-  the  destination  of  the  work 
which  is  done  liy  I  he  institution,  and  to  turn  all  its 
machinery  towards  the.  increase  of  knowledge  in  tho 
direction,  wo  will  say,  of  history,  or  philology,  or 
literature,  such  change  would  come  completely  within 
the  meaning  of  the  words  of  Mr.  Smithson's  m-quest.  ? 
— Under  the  words  "  increase  of  knowledge,"  1  do 
not  think  that  literature  could  bo  included,  though 
history  and  philology  are  subjects  which  fall  within 
the  present  plan  of  operations. 

1488.  At  present  I  understand  the   activity  of  the 
Smithsonian  Institution  is  really  directed   almost   ex- 
cluMvely  towards  scientific  matters  ? — Yes,   including 
ethnology.    The  institution  is  making' great  collections 
in  everything   relating  to  the  ancient    inhabitants   of 
the  country.    During  the  last  vear  many  mounds  have 
been  opened,  and  their  contents  described  and  brought 
to  the  institution,  and  casts  have  been    made  of  them 
for   distribution.     Jn    languages,    the    institution    has 
published   a  volume  on  the  Uraha  language  of  Africa, 
from  the  investigation  of  an  American  missionary.    It 
has  published  a  work  upon  the  language  of  the  Dacota 
Indians   by  another  missionary,  and  it  has  collected 
150  different  Indian  vocabularies,  which  are   now  in 
the  hands  of  persons  to  be  Collaborated. 

1489.  Still   it  may   be  said   that  the   predominant 
activity  of  the  institution  at  present  is  in  the  direction 
of  physical  science  ? — Yes,  and   in  the  direction  of 
natural  history. 

1490.  Indeed  it,  is  mainly  in  the  direction  of  natural 
science  at  present  ? — Yes. 

1491.  But  still  we  may  regard  that  as  a  sort  of  acci- 
dent ;   that  is  to  say,  that  hereafter  the  predominant 
activity  of  the  institution   might  be  directed  towards 
philology,  or  to  history,  or  to  other  branches  of  human 
knowledge,  without   in  any  way  violating  either  the 
words  or  the  spirit  of  the  bequest  ? — To  any  thing  that 
is   susceptible  of  a  definite   increase.      A  number  of 
papers  have  been  presented  to  the  institution  on  philo- 
sophy, but  the  answer  is,  what  are  the  evidences  that 
they  are  true?  and  the  rule  adopted   is  to.  publish  no 
unverified  speculations.   The  author  is  allowed  to  give 
his  hypotheses,  because  of  course  it  is  considered  that 
all  advance  in  science  is  by  antecedent  probabilities  or 
antecedent  hypotheses.     An   hypothesis  which  is  of 
value  must  produce  fruit,  and  when  it  BO  produces 
fruit  it   is  then  ready  to  be  published  by  the  insti- 
tution. 

1492.  May  I  ask  if  such  a  work  as  Kant's  Critique 
were    offered   to   the    Smithsonian  Institution,   would 
they  publish  it? — I  think  not. 

1493.  On  what  ground? — The  indefiniteness  of  the 
subject. 

1494.  Supposing  such  a  work  as  Mill's  Logic  were 
offered,  would  they  publish  it  ? — I  think  not. 

1495.  In   fact,  practically,  philosophy  is   excluded? 
— Yes  ;  not  by  any  rule  of  the  Institution,  but  by  the 
nature  of  the  subject. 

1496.  Supposing  a  work  on  philosophy  were  pre- 
sented, it  would  come  to  you  officially,  as  secretary, 
woidd  it  not  ? — Yes. 

1497.  Are  you,  as  secrelarv,  bound  to  lay  it  before 
the  Beard  of  Regents  ? — No,  I  lay  it  before  a  commis- 
sion to  examine. 

1498.  Who  nominates  that  commission  ? — Theseci-e- 
tary. 

1499.  That  is  to  say,  the  commission  is  nominated 
dil  IIIIK  by  the  secretary  ? — Yes. 

1500.  I   have  no  doubt  that  that  hitherto  has  been 
a   very   beneficent    arrangement,    but    practically    tho 
whole  direction   of  the   institution  is  in  the  hands  of 
the  secretary  ? — Yes. 

1.101.  He  is  in  point  of  fact  absolute? — Yes;  but 
his  acts  are  subject  to  the  control  of  the  regents,  and 
to  the  criticism  of  the  public. 

1502.  Would  the  Smithsonian  Institution  think  it 
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proper  to  make  any  grants  for  personal  expenses, 
that  is  to  say,  suppose  a  man  of  great  ability  were 
applying  to  them  for  a  grant  in  order  to  pursue  some 
given  research  ;  if  he  wen;  to  say,  I  must  live,  and 
meanwhile  may  I  use  a  certain  portion  of  this  grant 
to  maintain  mo  ;  woidd  that  be  allowed  by  the 
rules  of  the  Institution  ? — It  would  require  consi- 
derable discretion  ;  no  definite  rule  has  been  adopted 
with  regard  to  it.  Where  a  person  has  gone  on  an 
expedition,  the  Institution  has  sometimes  paid  his 
expenses  ;  and  it  has  also  sustained  explorers.  Before 
the  purchase  of  Alaska,  the  institution  sent  up  into 
that  country  a  young  man,  who  was  there-  two  \car-  ; 
he  brought  the  Institution  in  relation  with  the  >ervants 
of  the  North-west  Company,  and  they  have  since 
furnished  meteorological  observations,  ethnological 
specimens,  and  also  specimens  of  all  kinds  in  namnil 
history,  and  the  Institution  in  return  has  appropriated 
500  or  600  dollars  a  year  to  purchase  books  for  them, 
and  such  other  articles  as  they  cannot  readily  obtain. 
When  Alaska  was  purchased  or  about  to  be  purchased 
by  the  United  States,  the  Secretary  of  State  called  on 
the  Institution  for  information  with  regard  to  that 
region. 

1503.  I  apprehend  that  if  a  physical  philosopher 
made  application  to  you  for  the  means  of  pursuing 
some  particular  research,  you  would  think    it  proper, 
supposing  the  application  appeared  to  be  of  value,  to 
supply  him  with  funds  for  the  purpose  of  setting   up 
the  apparatus  which  he  required  ? — Yes. 

1504.  Do  you  say  that  you  would  make  him  a  grant 
of  1,000  dollars  for  that  purpose? — Yes,  we  might. 

1505.  But  if  a  mathematician,  whose  apparatus  cost 
him   nothing,  applied   to  you  and  said  simply,  I  want 
to  live  for  a  year  for  the  purpose  of  working  out  such 
and  such  a  problem,  you  would   not  feel  yourself  at 
liberty  to  grant  him  a  sum  for  his  maintenance  ?— If 
the  Institution  had  sufficient  funds  it  would  ;  but  with 
the  limited  means  that  it  has,  it  could  not  in  justice  to 
other  researches. 

1506.  In  answer  to  a  previous  question  you   spoke, 
did  you  not,  of  the  appointment  of  quasi  professors  ? 
— At  the  beginning  of  the  Institution,  at  one  time,  that 
idea  was  entertained,  but  it  was   not  carried    out,  the 
income  not  being  sufficient. 

1507.  You  are  aware,  I  dare  say,  that  in  the  Col- 
leges of  France  there  is  a  body  of  professors  who  are 
charged  merely  with  the  duty  of  advancing  science, 
and  giving  courses  of  lectures  of  a  most  advanced 
character  in  their  special  departments  ? — Yes. 

1508.  Is  there  anything  of  that  kind  in  the  Smith- 
sonian Institution  ? — No. 

1509.  Do  you  think  it  would  be   desirable,    sup- 
posing the   Institution  had    funds,  that  such  should 
exist  ? — I  think   it  would  be  very  desirable  that  the 
Government    should  support    such  professors  ;  and  I 
think  that  in   time  the   American    Government  will 
come  to  a  proper  appreciation  of  abstract  science,  and 
make  appropriation!  for  such  lecturers  as  you  mention 
in  the  city  of  Washington. 

1510.  What  evidence  do  you  require  that  the  money 
which  is  given  for  investigation  by  the  Smithsonian 
Institution  is  properly  expended  ? — The  main  evidence 
is  the   fruit  which   is   produced.     The  Institution  is 
very  cautious  in  not  making   an  appropriation   to  any 
person  who  has  not  been  found  capable  of  advancing 
knowledge  by  original  research. 

1511.  Supposing  a  grant  made  to  a  given   person, 
A. ;  when  his  memoir  is  complete  is  that  memoir  pub- 
li:-hed  as  a  matter  of  course  ? — Yes,  if  it  be  found  of 
value. 

1512.  Do  the  Commission  of  which  you  spoke  just 
now  in  any  way  give  a  report  upon  the   results  of  his 
investigations,  or  go  into  them  at  all  ? — Yes,  they  very 
frequently  make  suggestions,  and  say,    tins  point  is 
not  well  developed,  or  we  think  the  author  has  made 
a  mistake. 

1513.  Is  the  memoir  referred  to  them  before  it  is 
published  ? — Yes. 

1514.  So  that  it  is  possible  that  they  might  at  last 

M 


Pmfeuor 
J.  Henry. 

28  June  1870. 


90  IMI-IOV 


CNTIFIO    ir-MTUl'dMON,    ETC.: MINUTES    OP    EVIDENCE. 


J.  //«ry. 
S8  June  1870. 


reject  aliocether  a  memoir  produced  under  those  cir- 

j        .    ,,,,,    ,l.en   it    comes   back    to    tin' 

secretary,  and  be  may  noi  1«-  saHsHed  Wlth^  us  rejec- 


•ecreurv,  u  .    . 

^  ,in;,  h(.  |11;IV  Ivl,.r  it  to  another  commi.-siou,   the 

uunet  of  ilu1  ''''si  commission  not  being  published. 

I.'.l.'j.  The  commission  acts  in  the  first  place  as  a 
referee  before  the  grant  is  made,  and  secondly  as  a 
, ,  alter  the  work  is  produced  ? — Yes. 

l.ll<>.  Is  it  wholly  i"  the  diseretionof  the  secretary 
to  accept  or  to  refu-e  tin-  reports  of  the  commission  ? 
— Yes,  it  has  been  so. 

1.-.I7.  Would  you  think  it  within  the  purpose  of 
the  Smithsonian  Institution.  -upposing  you  had  the 
funds,  to  make  a  grant  for  the  purpose,  we  will 
say,  of  establishing  such  a  thin;:  :is  a  physical 
cabinet  or  an  observatory ?— Yes.  I  think  physical 
vat  ions  are  of  the  greatest  importance  in  the 
I'nited  States  for  observing  the  spontaneous  pheno- 
mena of  nature,  and  also  for  original  experiment. 

1518.  I  understood  you  to  say  just  now  that  before 
the  tire  took  place  you  had  a  very  good  physical  cabi- 
net in  the  building  of  the  Smithsonian  Institution  ? — 

1.519.  Is  there  such  a  thing  in  the  United  States 
now  as  what  is  understood  as  a  complete  physical 
cabinet  ? — There  are  several  connected  with  the 
science  schools.  There  is  a  technological  school  in 
Boston  whii-h  is  well  supplied  with  apparatus,  and 
the  scientific  school  at  Harvard  is  well  supplied,  and 
nl-o  the  one  at  New  Haven,  as  well  as  that  connected 
with  Columbia  College,  New  York. 

1 520.  Was  your  cabinet  open,  under  certain  restric- 
tions, to  any  person  who  wished  to  make  investiga- 
ticms  ? — Yes,  but  not  very  much  was  done,  because  it 
was  not  in  a  very  largo  place.    My  idea  would  be  that 
if  the  funds  were  sufficient,  and  men  could  be  found 
capal  >le  of  advancing  science,  they  should  be  consecrated 
to  M'ience,  and  lie  provided  with  the  means  of  living 
above   all  care  for  physical  wants,  and  supplied  with 
all  the  implements  necessary  to  investigation. 

1521.  What  means   would  you    adopt   to  prevent 
any  arrangement  of  that  kind  from  degeneration  into 
a  mere  support  for  idle  people,  who  would  not  make 
use   of  their  opportunities  ;  because   such   things  do 
happen,  even   in  the  scientific  world,  that  men  who 
have   abundant   opportunities    immediately   begin    to 
cease  to  use   them  ? — Their  tenure  of  office   should 
depend  upon  the  fruit  that  they  produce. 

1522.  Do  you  think  it  would  be  desirable  to  connect 
with  all  such   appointments  the   duty  of  teaching? — 
Yes,  1  think  that  a  certain  amount  of  teaching  is  an 
advantage  to  an  investigator. 

1 52.'!.   I  )o  you  not  think  that  that  may  be  one  of  the 

best  practical   arrangements  by  which  a  man  can  be 

made  to  do  his  duty  in   such   a  position  ? — If  he  is 

ivipiired  to  leach  a   limited   amount,  and  especially  to 

teach  the  branches  that  he  has  been  investigating  him- 

;  such  a  man  always  possesses  an  enthusiasm  which 

'  arcely  ever  fails  to  impart  to  his  pupils;  they  are 

proud  of  him,  and   the  reputation   of  the  institution 

is  promoted. 

1524.  1  think  you  are  of  opinion  that  it  would  be 
no  drawback  to  the  most  profound  investigator  to  be 
obliged  to  give  a  course  of  lectures  it' it  were  not  too 
-Yi  .1  -bould  think  that  in  imparting  in- 
formation to  others  he  would  gain  clearer  conceptions 
himself:  the  mere  repeating  and  giving  an  account 
of  the  inve-iigatioiis  would  be  an  advantage. 

1  '>'!',.  I)oes  the  National  Academy  receive  any 
Fiipp-irt,  either  from  the  general  Government  or  from 
tb(!  Slate  in  which  it  is  lodged  ? — It  was  incorporated 
by  I  >es  nothing  from  any  State. 

l.'il'ii.  ])..!•-  ii  le.-em-  any  support  from  Congress  ? 
— No,  it  bus  ;  an  appropriation  of 

6,000  dollars  for  the  publication  of  its  lirst   volume  of 
Tra 

1527.  It  lias  no  lodgment  i — It  has  hail  no  perma- 
nent lodgment  ;  it  meets  in  \Va.-liington  now. 

152S     It    has  no  rooms  there,    I    believe? — .No, 


although  the  Smithsonian   Institution  will  most  pro- 
baolv  make  provision  for  its  meetings. 

1529.  Do  the  member,-*   of  the    National  Academy 
receive  any  payment  from  the  Government  ? — No. 

1530.  Does  the  Philadelphia  Academy  receive  any 
support  from  the  Stale  of  Pennsylvania  ''. — No. 

1531.  How  is  the  museum  at  Cambridge  supported? 
— It  has  been  supported  by  grants  from  the  State  of 
Massachusetts,  and  by  the  contributions  of  citizens. 

1532.  But  not  from  Congress? — No. 

1533.  Does  the  entire  burthen  then  fall  upon  the 
State  of  Massachusetts  ? — The   State  and  individual 
subscribers.     I   believe  the  State  has  made  a  grant 
ou  condition  that  an  equal  amount  should  be  subscribed 
by  individuals. 

1534.  (Mr.  Samuelson.)  Is   that  for  buildings? — 
Yes,  for  buildings,  and  for  taking  care  of  the  speci- 
mens.    Professor  Agassiz,  on  his  return  from  South 
America,  had  a  very  large  collection  of  specimens, 
and  they  required  a  great  quantity  of  alcohol  to  pre- 
serve them. 

1535.  (Professor  Huxley.)  You  spoke  incidentally 
of  the  Agricultural  Department.     Will  you  be  kind 
enough  to  inform  the  Commission  what  that  is  ? — The 
Government  has  established  at  Washington  an  Agri- 
cultural Department,  the  object  of  which  is  to  collect 
seeds  and  plants  from  every  part  of  the  world,  and 
to  distribute  them   throughout  the   United   States  to 
agriculturists  ;  to  collect  statistics  ;  and   to  publish  a 
report  with  regard  to  agriculture.     It  is  doing  very 
good  service   in   collecting   specimens  of  plants  and 
seeds   of  all   kinds,  and  distributing   them  in   small 
parcels  to  agriculturists  throughout  the  country. 

1536.  Are  the  agricultural  colleges  that  you  have 
mentioned    under    any    control   of   the  Agricultural 
Department  ? — No,  they  are  entirely  under  the  control 
of  the  State  governments. 

1537.  The  endowment  of  the  agricultural  colleges, 
however,  was  originally  granted,  was  it  not,  by  the 
central  Government  ? — Yes. 

1538.  So  that  the  central  Government  has  endowed 
them,  but  has  handed  over  the  government  of  them  to 
the  States  ? — Yes. 

1539.  Do  you  conceive  that  the  agricultural  colleges 
are  doing  much  good  ? — I  think  they  are   doing  good 
in    the   way  of  teaching   science,  and  I  think  they 
generally  resolve   themselves  into   ordinary  schools   in 
which    science    is  predominant.     In  connexion   with 
them  there  are  farms,  but  I  think  that  the  pupils  are 
not  very  desirous  of  gaining  manual  information  or  dex- 
terity in  the  way  of  ploughing.     Indeed,  in  America, 
the  effect  of  education  is  to  render  people  impatient  in 
regard  to  labour.     In  Massachusetts,  where  education 
is  most  generally  diffused,  it   is   almost  impossible  to 
find  an  American  who  is  willing   to   plough,  or  to  do 
any  low  manual  labour.     The  people  of  Massachusetts 
prefer  higher  employments  :  they  make  up,  however, 
for  this  deficiency  by  the  invention  of  labour-saving 
machines.    There  are   more  labour-saving  machines 
invented  in  New  England  than  in  any  other  part  ot 
the  world. 

1540.  Do  you  think   that    they  get  as   much   done 
by  their  labour-saving  machines,  and   as  well  done,  as 
they  would  by  human  labour  ? — More  and  better,  I 
think.     There  is  always  required  a  certain  amount  ot 
human  labour,  and  this  is  accomplished  by  the  Irish 
and  the  Germans. 

1541.  I  judge,  simply  from  hearsay,  that  there  must 
be    some  scientific   teaching  going   on    in    the    Stale 
schools,  because  of  the  demand  for  elementary  books 
in  science  in  the  State  schools  ? — 1  think  there  is.     I 
suppose  the  elementary  books  are  ou   natural   philo- 
sophy   and    chemistry,    probably    in    the    secondary 
schools.       I    may    say    that   there    is  in    the    United 
States  a  large   number  of  normal  schools  for  teachers, 
aud  they  have  lectures  on  all  subjects,    and  it  is  con- 
sidered very  important  that   teachers  should  be  well 
taught- 

1542.  I   think  there  is   one  direction  in  which  the 
Government  of  the  United   States  lias  done  a  good 
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deal  for  science  which  li:is  not  been  mentioned  lo-day, 
and  that  is  in  the  direction  of  publishing  the  results 
of  voyages.  A  good  deal  of  money  has  been  expended, 
for  example,  has  then-  not,  upon  Commodore  WilUes' 
voyage  ? — Yes,  and  also  a  large  amount  of  money  has 
bi'i'ii  spent  in  publishing  the  surveys  mid  explorations 
of  the  western  parts  of  the  United  States  relative  to 
railways. 

1543.  (Mr.  Samuflson.)  Were  the  preliminary  sur- 
veys for  the  Pacific  railway  conducted  by  the  Govern- 
ment ? — Yes. 

1544.  (Dr.  Sliarpey.)  Were  those  publications  dis- 
tributed by  the  State  or  sold  ? — They  were  distributed 
to  the  members  of  Congress ;  each    member    had  a 
certain  number. 

1545.  (Sir   J.  Kay    Shnttleworth.)   I  understand 
that  the  building   of  the  Smithsonian  Institution  is 
chiefly  now  used  as  a  museum  ? — It  is. 

1546.  And  as  no  professors  have  been  appointed,  I 
apprehend  that    there   are   no  laboratories   there   for 
chemical  research,  or  research  in  experimental  physics  ? 
— There  are  not  just  now  on  account  of  the  fire,  the 
fire  destroyed  that  part  of  it. 

1547.  There  are  therefore  no  means  in  the  building 
for  experimental  research  ? — Not  at  present  ;  there  are 
only  a  few  remains  of  the  apparatus. 

1548.  Would  it  fall  within  the  legitimate  objects  of 
the  bequest  to  establish  laboratories  and  observatories, 
and  other  means  of  experimental  research,  in  connexion 
•with  the  Institution  ? — I  think  it  would. 

1549.  And   possibly,   if    professors,   as   you   have 
previously  hinted,  were  connected  with  those  means 
of  experimental  research,  they  might  make  it  likewise 
the    centre    of    some   teaching   with   the    effect    of 
keeping  their  own   faculties  in  activity  and  vigour, 
and,  as  you  have  said,  giving  honour  to  the  Institu- 
tion ? — Yes,  that  might  be  the  case,  certainly. 

1550.  Speaking  generally  of  an  institution  of  the 
class  of  the  Smithsonian  Institution,  for  the  promotion 
and  the  advancement  of  knowledge  and  its  diffusion, 
you  would  regard  the  existence  of  such  means  of  ex- 
perimental research  on  the  part  of  professors  iu  charge 
of  classes    as  appropriate  to  such   an   object  ? — Yes, 
I  should,  their    attention  being  mainly  directed  to 
original  research. 

1551.  In   fact,  therefore,  you  see   nothing  in  the 
character  of  an  institution  for  the  advancement  and 
diffusion  of  knowledge  which  would  be  inconsistent 
with  its  becoming  also  a  centre  of  instruction  ? — I  do 
not,  provided  there  were  tutors  to  give  minute  instruc- 
tion, while  the  teaching  of  the  professors  was  restricted 
to  certain  limited  courses  of  lectures.     I  have  always 
looked  upon  the  Royal  Institution  as  a  model  establish- 
ment,  doing  honour    to  England,  and  producing   an 
immense  effect  upon  the  world.    More  light  has  issued 
from  that,   establishment  in    proportion   1o   its   means, 
than  perhaps  from  any  other  on  the  face  of  the  earth. 
It  has  had  a  series  of  great  men  connected  with  it,  as 
Young,  Davy,  and  Faraday,  and  it  is  still  going  on  in 
the  same  direction.     Then  such  an  institution  as  I 
could  desire  should  not,  to  any  great  extent,  be  devoted 
to  things  of  a  practical  character.     Abstract   science, 
above  all,  requires  fostering  and  support. 

1552.  I   understand    you    to    say   that   you    would 
greatly    distinguish    between    an     institution    whose 
primary  object  should   be   experimental   research  and 
whose  secondary   object  should   be  teaching,  and   an 
institution  whose  object  should  be  teaching,  combined 
with  technical   instruction  in  any  art  or  industry  ? — 
Yes,  I  think   that  the   first   is   probably  of  far   more 
importance     than    the    second.     By    means    of     the 
second  you  will  supply  the  world  with  engineers  and 
persons  well  adapted    to   apply  science  to  useful  pur- 
poses and  the  arts,  but  among  the  multitude  wo  occa- 
sionally meet  with  a  man  who  has  the  peculiar  mental 
rapacity  and  endowment   necessary   for   the  advance- 
ment of  original  science,  and  he.  in  my  opinion,  should 
be  consecrated  to  research.     The  discovery  by  him  of 
a  single  principle,  such  as  some  of  those   i,y  Faraday, 
may  become  the  parent  of  a  hundred  inventions. 


1553.  A  question    has   been   already  put  to  you  by 
Professor  Huxley  as   lo    the    means  which  yon  could 
suggest    to    lie    adopted    lo    prevent    the    professors  of 
such  nn  institution  lor  combined  research  and  instruc- 
tion falling  to  sleep  anil  becoming  in:icli\e;    have  you 

any  suggestions  to  offer? — None,  except  the  formation 
of  a  proper  public  opinion  in  regard  to  that  matter, 
and  it  being  definitely  understood  when  the  election 
was  made,  that  if  the  professor  does  not  fulfil  his 
duty,  if  he  goes  to  sleep  and  neglects  the  advancement 
of  science,  he  must  resign  his  position.  Of  course  he 
may  become  incapacitated  by  disease  or  age,  and  if  he 
has  done  good  service  he  should  then  be  provided  for 
by  the  State. 

1554.  (Dr.  Sharpey.)  Are  you  aware  that  in  Ger- 
man universities  they  appoint  extra  professors,  and 
they  also  give  permission  to  teach  to  what  are  called 
privat-docenten,  who  may  give  instruction  upon  the 
very  same  subjects  for  which  the  ordinary  professor  is 
appointed  to  teach,  so  that  in  that  way  he  may  be 
stimulated  to  exertion,  or  defects  may  be  supplied  ? — 
I  should  think  that  a  plan  of  that  kind,  under  certain 
restrictions,  might  be  advantageous. 

1555.  (Marquis  of  JLansdowne.)  Would   you   say 
that  there  is  at  this  time  a  great  demand  in  the  States 
for  engineers  and  marine  architects  or  surveyors  ? — 
Yes,  more  particularly  for  engineers. 

1556.  Is  the  supply  at  all  equal  to  the  demand  ; 
supposing,  for  instance,  that  a  young  engineer  were 
to  make  his  appearance  in  the  States,  would  he  have 
no  difficulty  at  all  in  finding  employment,  or  is  the 
rate  of  supply  sufficient  ? — He  might  have  some  diffi- 
culty at  first. 

1557.  On  the   whole  you  think   that   the   supply- 
is  sufficient  ? — No,  I  think  the  demand  is  increasing  ; 
the    supply  perhaps   is    coming    up  to   it.       A  large 
number  of  our  young  men   go  to  Germany  to  study 
practical  science. 

1558.  Have  you  any  means  of  knowing  from  what 
sources  the  supply  is  met ;    take,  for  instance,  the 
number  of  engineers,  which  must  be  considerable  by 
this  time,  and  the  number  of  surveyors,  can  you  tell 
where  they  have  acquired  the  knowledge  necessary  for 
their  profession  ? — 1  think  either  abroad  or  many  of 
them  in  the  States    at   those  scientific   schools   which 
have  been  established  within  the  last   few  years  ;  for 
instance,  the  school  at  Harvard,  and  at  Yale  College  in 
New  Haven,  and  at  Columbia  College  in  New  York. 

1559.  If  I  were  to  ask  you  the  same  question  as  to 
practical  chemists,  is  there  a  dearth  of  them,  or  is 
there  a  sufficient  supply  ? — I  do   not   hear   of  any 
young  men  that  are  unemployed  in  that  line.     There 
are    a  great   many  manufactories  established   in  the 
United   States,  and   if  a  young   man  is  apt,  I  think 
there  is  no  doubt  that  he  will  get  employment. 

1 560.  At  those   universities  that  you  have  enume- 
rated just  now,  is  there  anything  approaching  to  Slate 
grants,  or  regius  chairs  in  aid,  we  will  say,  of  prac- 
tical chemistry,  or  such  sciences  as  engineering,  and 
so  forth  ? — The  school  at  Cambridge  was  established 
by  an   individual,  and   perhaps   the  university    from 
its  funds    makes    an    appropriation.     The    school    at 
Columbia   College,  New  York,  is  entirely  supported 
by  the   college,   which   is    a    very   richly    endowed 
institution.    The  New  Haven  school  was  also  endowed 
by  nn   individual,  and,   in   common    with    the    other 
schools  which  I  have  mentioned,  receives  fees  from 
the  pupils. 

1561.  (Mr.  Samuelson.)  Are  the  funds  of  Columbia 
College  derived  from  private  sources? — From  original 
donations  of  land  from  the  State  of  New  York,  which, 
in  the  progress  of  the  extension  of  the  city,  has  become 
very  valuable. 

1562.  (Man/iiin  of  Lansrininic.')  The  endowments 
lire  not  either   from    Congress  or   from    the    State    MI 
which    the    institution    is  situated  ? — In    I  he   ease  of 
Columbia  College,  the  grant   was  from   the    State  of 
New   York ;    and   in   many   other   cases   the    States 
furnish  aid  to  the  Universities. 
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1563.  I  think  von  said  that  in  the  primary  schools 

,-an,-:iii.'ii  depended   upon   tho  regulations 
of  the  individual  State  I'— Yes,  in  all  cases. 

1564.  Are  you  aware  that  elementary  science  enters 
int..  tli.-ir  coui>c   in   any    of  tin"  States,   or   in    any    of 
thrin   m"re   than    the    rest  ?— No,    I    am   not   familiar 
with  the  amount  of  teat-limn  in  the  different   Slates.      I 
have  not  |mi.l  sufficient  attention    to  that  subject,  but, 
»8  Professor  Huxley  remarks,  the   great  sale  of  scien- 
tilie  liiM)l.s,  and  the  higher  instruction  given  to  teachers 
would  lead  one  to  suppose  that  a  good  deal  of  scientific 
instruction  is  -riven,  although  it  may  not  be  necessarily 
required. 

1565.  T  think  yon  said  that  there  was  a  government 
officer  called  the  Commissioner  of  Education.     I  pre- 
sume that  there  would  lie  some   record   in    his  depart- 
ment MS  to  the   different    kinds  of  education  given  in 
tin-  dilVerent    States  ?— Yes,    I    think    by    application 
to  him  when  I  return  I  might  get  the  statistics,  and  I 
will  forward  the  statement  to  this  Commission  if  it  is 
required. 

1566.  (Chairman.)  Does    Congress    exercise    any 
control  over  the  application  of  tho  funds  dispensed  by 
the  Smith-onian  Institution  ? — No. 

1567.  The  only  connexion  between   Congress  and 
the  Institution  is  that  a  certain  number  of  regents  are 
appointed  from  the  House  of  Representatives  and  the 
Senate  ? — But  these  regents  are  responsible  to  Con- 
gress for  the  conduct  of  the  Institution. 

1568.  Are  you  in  the  habit  of  making  any  annual 
returns  to  Congress  of  the  manner  in  which  the  funds 
ha\e  been  applied  ? — Yes.  an  annual  report  is  made, 
and   that   would  form  a  pamphlet  a  little   larger  than 
this  before  me,  and,  iu  order  to  take  advantage  of  the 
liberality  of  Congress,  ;in  appendix   is    added   to    this 
report,  consisting  <. ('translations  from  foreign  journals, 
of  -emi-popular  information  such   as  would  be  impor- 
tant to  the  teachers  of  the   country,  and  to  meteoro- 
logical observers.     About  15,000  of'  these  reports  are 
printed   at  the  expense  of  Congress,  . •aid  about  4,000 
HIV  iriven  to  the  Institution  for  distribution    amongst 
teachers    and  among    its  collaborateiirs ;  and  in  that 
\\-.\\  there  is  a  considerable  diffusion  of  knowledge. 

1569.  Has  it  ever  been  under  consideration  whether 

could  properly  make  an  additional  .appro- 
priation in  aid  of  the  funds  of  the  Institution  ? — Yes. 
When  the  funds  of  the  Institution  came  to  America, 
they  were  lent  to  one  of  the  States,  and  that  Stato 
failed  to  pay  ;  but  Mr.  Walker,  one  of  the  secretaries 
of  tho  Treasury,  established  a  rule  that  all  money 
coming  into  the  Treasury  of  the  United  States  on 
account  of  the  land  sold  for  that  State  should  be 
retained  until  this  debt  was  repaid  by  the  State.  The 
United  States,  however,  after  eight  years,  assumed 
the  debt,  and  declared  that  the  Smithsonian  fund 


money  is  for  ever  in   the  Treasury   of  the   United 
Slates. 

1570.  And  there  was  no  nctual  loss  from  it  ? — No, 
there,  was  no  actual  loss  to  the  Institution,  and  now  it 
appears    (here  will    lie    no   actual    lo.-s   to  the  ( iovern- 
meiit.     The  proposition   has  been   that    the   (loveni- 
ment  should  take  the   proceeds  of  this   old    debt,  and 
appropriate  it  to  the  establishment  of  a  museum,  thus 
relieving  the   Institution   entirely  from   the  charge  of 
the  museum;  and  there  is  nothing  to  prevent  Coiij 
doing  SO. 

1571.  Are  the  annual  applications  in  excess  of  the 
funds   that    vou   have   at  your  command  ? — We  could 
d':-|>etise  a  <_'reat   deal   more  than  we  do,  but  in  order 
to  satisfy  the    regents    it    is    necessary  that  we  should 
save  a  little  for  contingencies,  and  show  a  favourable 
balance. 

1572.  You  accumulate  every  year,  do  you  not? — 
Yes,  a  little. 

1573.  (Professor  Huxley.')    You  have    doubtless 
beard  that   in    this   country  the    Government    places 
1,000/.  every  year  at  the  disposal  of  the  council  of  the 
Royal   Society,  and  that   the   council    of  the    Royal 
Society  appoints  ti   commit  tee,  consisting  not  only  of 
its  own  members,  but  of  representative  men  of  science 
belonging  to  other  scientific    bodies,   and   that    com- 
mittee is    called  the    Government    Grant  Committee. 
All  applications  for  portions  of  the  money  granted  by 
the  Government  are  made  to  that  committee,  and  they 
are   practically  decided  upon  by  it.     The  committee 
consists  entirely  and  purely  of  men  of  science.      It  is 
in  fact  a  sort  of  scientific  parliament  on  a  small  scale, 
containing  the  leading   representatives  of  every  scien- 
tific, body  in   the   country.     May  1  ask  whether  you 
think  that  that  is  a  better  mode  of  administering  funds 
in  aid  of  science  than  through  such  a  body  of  regents 
as  you  have  in  the  Smithsonian  Institution  ? — I  should 
not  like  to  say  that   it  was   better.     On   that  point  I 
would  rather   not  decide.     The  Institution  has  been 
formed  under  peculiar  circumstances,  and   it  has  so 
happened  that  the  funds  arc  in  charge  of  men  who  are 
not  scientific,  and  it  must   always  be  so  ;  but  they  arc 
now  men  who  are   in  favour  of  science,  and  they  trust 
to  the  secretary  the  management  of  the  establishment. 
But  I  think  that  the  appropriation  of  a  sum  of  money 
expended  in   the  way  you  mention  is  of  vast  impor- 
tance, and  I  am  only  surprised,  excuse  my  saying  so, 
that  a  nation  of  the  wealth  and  intelligence  of  I! real 
Britain  should  appropriate  so  small  a  sum. 

Io74.  You  have  doubtless  heard  that  small  as  that 
sum  is,  it  is  not  all  expended  ? — No,  1  have  not  heard 
that.  There  are  various  fields  of  research  in  which 
20  times  that  sum  might  be  readily  expended. 

1575.  (Chairman.)  Are  there  any  other  points  on 
which  you  would  like  to  give  the  Commission  any 
information  ? — I  do  not  think  I  can  give  any  of 
importance. 


The  witness  withdrew. 


1'rnfeuoT 

fr\  Ji-nkin, 

I   U.S. 


Professor  FLEEMING  JENKIN,  F.R.S.,  examined. 


(Chairman.)  I  believe  you  are  Professor  of 
Civil  Engineering  in  the  University  of  Edinburgh  ? — 
I  am. 

1  ',7<i.  Did  you  also  hold  a  similar  appointment  in 
University  College  previously  ? — I  did. 

I. ".77.  A  part  of  your  own  education  was  acquired 
on  the  continent,  was  it  not? — Part  of  it  was.  I 
was  at  tin'  I'niversity  of  (ieiioa.  and  took  a  degree 
then..  I  al-o  served  the  usual  pupilage  under  Sii 
William  Fairbairn  as  an  engineer. 

1578.  You  have   therefore   had   the  means  of  com- 
paring the   foreign    and    English    modes   of  education 
for  the  engineering  profession  ? — I  think  I  have.     On 
ing    my  appointment    in    Edinburgh  I  visited   a 
considerable  number  of  the  colleges  abroad  with  (hi! 
,  taining   what    was  done    practically  to 
lie  engiii'  •  'I,  and  to   refresh  my  memory 

on  the  subject. 

157'J.   You  state  that  part  of  your  education  was 


acquired  on  the  continent;  perhaps  you  will  be  so 
good  as  to  tell  us  the  whole  course  of  your  education  ? 
— I  was  at  school  in  Edinburgh,  subsequently  in 
Frankfort-on-the-Maine,  and  subsequently  in  Paris. 
I  went  to  the  University  of  Genoa,  and  then  I  served 
my  apprenticeship  under  Sir  William  Fairbairn.  At 
18  I  entered  Sir  William  Fairbairn's  establishment. 

1580.  Can  you  give  us  a  general  view  of  the 
principal  differences  between  the  system  on  the 
continent  and  our  own  system  ? — The  systems  of 
educating  engineers  differ  totally  abroad  from  the 
English  system.  Young  engineers  are  trained  in 
special  engineering  colleges,  but  in  England  they 
are  now  nowhere  so  t  ruined.  What  is  called  the 
apprenticeship,  or,  in  late,  years,  the  pupilage  system, 
has  prevailed  exclusively,  and  in  choosing  the  pupils 
no  discrimination  whatever  is  exercised  as  to  their 
Illness,  so  far  as  1  am  aware.  All  engineers  do  not 
agree  upon  that  point.  There  has  been,  until  lately, 
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no  instruction  in  classes  of  !i  systematic,  kind  for 
engineers  in  England.  There  is  no  apprenticeship, 
practically  speaking,  upon  the  continent,  as  far  as  I 
am  acquainted.  The  education  of  young  engineers  is 
entirely  acquired  in  special  colleges. 

1581.  Is  their  theoretical  knowledge  much  superior 
to  that  acquired  by  young  English  engineers? — It  is  ; 
but  if  I  were  to  engage  a  young  man  for  work  I  would 
prefer   engaging   a  young   Englishman,   a   successful 
pupil  upon  the  Knglish  system.     I  think  it  turns  out 
a  man  more  capable  of  doing  work. 

1582.  Do  you  think  that  in  a  certain  degree  the 
combination  of  the  two  systems  would  be  more  perfect 
than  either  ? — Yes,  most  assuredly.     The  ideal  that  I 
should  propose  to  myself  would  be  this  :  that  men 
should   go  into  their  pupilage  well  prepared  in  the 
purely  theoretical  branches  of  knowledge — the  mere 
mother  sciences  as  I  call  them — mathematics,  chemis- 
try, and  natural  philosophy  chiefly.     Then  that  they 
should  go  through  their  pupilage,  and  towards  the  end 
of  their  pupilage  that  they  should  attend  some  courses, 
which  might  be  called  technical  courses  for  want  of  a 
better  name,  the  object  of  those  courses  being  to  show 
the    pupil  how    his   theoretical    knowledge    can    be 
applied  in  certain  instances   to  the  practical  demands 
with  which  ho  has  become  somewhat  familiar  by  that 
time. 

1583.  Have   any   of  our   engineers   been   able  to 
acquire     great    eminence    without    any    theoretical 
knowledge,   or  with   very   slight   theoretical   know- 
ledge ? — They  have  been,  but  that  will  become  more 
and  more  difficult.     I  think  that  in  the  future  a  man 
without  theoretical  knowledge  will  be  at  a  consider- 
able disadvantage  ;  in  the  early  days  of  a  profession 
a  man  of  sound  common  sense  only  will  rise  to  the  top, 
but  the  engineering  profession  is  becoming  more  and 
more  complex. 

1581.  But  are  there  any  branches  of  science  which 
you  consider  as  of  paramount  importance  in  the  edu- 
cation of  engineers  ? — Those  I  have  already  named. 
1  am  very  decidedly  opposed  to  the  establishment  of 
engineering  colleges  in  substitution  of  the  apprentice- 
ship system.  1  think  even  as  we  stand  that  we  turn 
out  better  men  than  are  turned  out  abroad,  even 
comparing  our  system  with  the  German  Polytechnic 
schools,  which  I  think  are  as  good  a  class  of  Polytechnic 
schools  as  we  could  possibly  hope  to  have  ;  indeed  I 
admire  them  extremely ;  still  I  think  that  our  young 
men  are  on  the  whole  the  better  men  ;  and  although 
I  have  known  many  men  who  were  at  the  Putney 
Engineers'  College  in  England,  and  who  have  become 
fair  engineers,  I  think  that  it  would  be  a  step  back 
to  establish  those  special  schools.  On  the  other  hand, 
it  is  quite  clear  that  our  young  engineers  are  very 
badly  educated,  and  that  we  ought  to  do  something 
for  them  if  possible,  and  that  should  be  done  in  some 
systematic  manner,  not  trusting  wholly  to  the  com- 
mon sense  of  each  man.  I  have  thought  that  I 
might  perhaps  illustrate  what  I  should  like  to  do 
better  by  a  reference  to  telegraphy,  which  is  of  course 
a  novel  subject,  than  by  reference  to  engineering,  in 
which  we  have  got  into  a  rut  or  groove  already. 

1585.  Will  you  be  so  good  as  to  explain  to  the 
Commission  your  views  upon  the  subject,  and  the 
course  which  you  would  like  to  see  adopted  ? — I 
Ihink  that  in  telegraphy  some  action  must  be  taken 
very  shortly.  The  young  men  who  are  now  being 
sent  out  to  all  the  different  foreign  stations,  and  also 
those  taken  into  the  Government  service,  are  sadly 
deficient  in  proper  knowledge.  It  will  be  neces- 
sary to  appoint  new  men  of  higher  qualifications 
than  the  old,  and  some  steps  must  be  taken  very 
shortly.  Now  there  are  two  courses  which  one  might 
follow,  I  think;  you  might  create  a  special  school  of 
telegraphy,  you  might  have  an  entrance  examination 
of  course  and  have  separate  technical  classes,  a  class 
say  of  electricity  dealing  with  those  branches  specially 
used  for  telegraphy,  a  class  of  chemistry  on  the 
same  principle,  and  a  class,  say,  for  long  submarine 
cables.  A  man  could  easily  give  100  lectures  upon 
that  subject,  and  you  might  have  a  class  of  instruction 


for  land  lines,  you  might  have  a  class  in  connexion 
with  transmitting  and  receiving  instruments,  whirl,  is 
a  very  largo  subject  indeed,  and  you  might  have  a 
class  in  mechanics  and  a  mechanical  workshop,  in 
which  the  transmitting  and  recei\ing  instruments 
should  be  made.  In  some  such  way  us  that  you 
might  create  a  real  telegraphic  college,  appointing  the, 
best  men  you  could  to  teach  each  of  those  different, 
subjects.  That  would  be  a  sort  of  imitation  of 
the  different  branches  of  the  foreign  Polytechnic 
schools,  but  that  is  not  the  plan  that,  I  admin •,  •  r 
that  I  would  adopt.  I  would  do  this :  I  would  have 
an  entrance  examination  in  pure  science  simply,  in 
chemistry,  in  mathematics,  in  natural  philosophy,  and 
in  linear  or  mechanical  drawing.  Having  selected 
young  men  of  good  abilities,  who  were  prepared  in 
that  way,  I  would  appoint  them  assistants  or  pupil 
assistants  to  the  telegraph  inspectors  or  superinten- 
dents throughout  the  country,  supposing  I  am  now 
dealing  with  the  Government  service  only,  and  in 
inspecting  the  telegraph  lines  they  would  see  the 
construction  of  the  lines.  I  would  send  them  by 
rotation,  not  two  or  three  of  them  together,  but  one 
by  one,  to  those  men,  then  to  the  largo  stations  as 
assistants  to  the  clerk  in  charge  of  the  station,  and 
then  into  the  actual  workshops  where  the  instruments 
are  made.  After  about  two  years  of  that  work,  which 
would  correspond  with  the  pupilage  of  a  civil  engineer, 
I  would  require  their  attendance,  say,  for  six  mouths 
(I  think  that  would  be  long  enough),  on  two  or 
three  special  courses ;  one,  say,  upon  land  telegraphy, 
and  the  other  upon  sea  telegraphy,  and  at  the  end  of 
that  time  I  think  I  should  have  a  well  trained  man, 
and  a  much  better  trained  man  than  a  man  who  had 
simply  been  at  a  college,  and  I  think  that  that  training 
could  be  given  at  very  small  expense.  At  the  end  of 
that  time  I  would  not  necessarily  give  every  man  a 
Government  appointment  ;  I  would  not  have  a  final 
competitive  examination,  but  I  would  judge  of  the 
relative  merits  of  the  men  by  the  reports  of  each 
master  under  whom  they  had  served,  in  conjunction 
with  their  entrance  examination,  without  any  final 
examination. 

1586.  Could  such  a  system  as  you  recommend  be 
established  without  the  intervention  of  the  Govern- 
ment in  some  shape  ? — For  telegraphy  not. 

1587.  But   the    entrance    examination   you   would 
allow  them  to  prepare  for  in  any  way  they  pleased  ? — 
Yes,  in  any  way  they  pleased. 

1588.  Taking  advantage  of  existing  institutions  ? — 
They  would  take   advantage  of  existing  institutions, 
not  but  what  the  number  of  the  existing  institutions 
requires  multiplication,  that  I  grant. 

1589.  But,  at  present,  a  young  engineer  does  not 
feel  that  he  is  called  upon  for  his  own  interest  to  get 
a  good  preliminary  theoretical   education  ? — He   does 
not.     He  is  improving  in  that  respect  certainly,  but 
it  is  not  required,  and  where  it  is  not  required  it  will 
not  be  done.    I  mean  that  he  can  get  an  appointment, 
and  obtain  a  livelihood  without  it. 

1590.  You  would  apply  a  system  of  the  same  kind 
to  other  branches,  would  you  not? — Yes,  for  instance, 
in  naval  architecture  I  would  do  much  the  same  thing. 
I  would  send  a   man  as  pupil  to  the  different  large 
Government  establishments. 

1591.  There  are  no  lectures  at  present,  I  imagine, 
in  telegraphy  ? — I  think  none  ;  and  I  think   that  they 
ought  clearly  to  be  instituted  in  several  parts  of  the 
kingdom. 

1592.  (Dr.  Miller.)  Do    you    know    that    that   is 
being  done  now  at  King's  College  ? — I  do  not  know 
that,  but  it  should  be  so  unquestionably. 

1593.  (Chairman.   'The  want   of  some   instruction 
of  that  kind  will  shortly  make   itself  felt,  will  it  not  ? 
— I  think  it  must  ;  especially  now  that  the  patronage 
is  in  the  hands  of  the  Government,  when  men   must 
be   appointed,  more   or  less,   according    to    merit.     I 
think  that  to  attempt  to  examine  a  man  in  professional 
acquirements  is   a  mistake.     I  do  not  think  you  can 
ascertain  by  examination  whether  a  man  is  a  good 
telegraphic  engineer  or  a  good  civil  engineer. 

M  3 


I'rtiffinor 

/•'.  JtnJtiti, 
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1594  I  think  I  understood  you  to  say  that  tlu-  c 
of  inMruction  a.   son..-  of  the    foreign    colleges  is  as 

^1  |  ,, -il.lv  be.  but  still   they  pmcticaJly  do 

u-etul  us   some  of  those  that   are 
trained  in  our  own  country  ?— That  is  my  opinion. 
have  ex.  nite,l  work  abroad  as  an  engineer.  Mini  having 
had  no  large  a  portion   of  my  education  abroad,  I  do 
•liink  that  I  have  strong  Kritish   prejudices   ii|.<m 
.biect.  and    yet    I  certainly  would  rather  employ 
a    v.'iuii:    Knglisliiimn    than    either   :»   German    or   a 
Fri'iiehman. 

l.Wo.  (Profi-as,.,  •  !„</<>/.)  Is  that  for  the  moral 
qualities  of  the  Englishman,  or  his  intellectual  ones  ; 
iae  both  are  very  important,  the  one  as  much  so 
as  the  other  r— Hoth  are  important.  It  may  he  that  it 
i-  the  combination  of  llie  two  which  we  get  in  the 
voiinir  Englishman. 

I69&  1-  not  the  education  of  the  hand  and  MM  eye 
important  as  well  a«  that  of  the  intellect  ? — Yes.  A 
man  who  merely  hears  about  work  has  no  definite  idea 
of  what  is  meant  by  it.  I  find  that  in  teaching  my 
own  pupils  in  Edinburgh,  the  young  men  who  come 
to  college  before  entering  their  pupilage,  when  I 
speak,  for  instance,  of  a  connecting  rod  in  lecturing  on 
the  elementary  parts  of  a  machine,  they  have  no  idea  of 
it,  and  thev  cannot  learn  about  it  because  they  attach  no 
definite  idea  to  the  thing  at  all.  The  men  who  learn 
are  the  men  who  have  been  brought  in  contact  with 
the  work,  who  have  already  felt  their  ignorance  ;  and 
if  after  they  have  fdi  their  ignorance  they  can  get  a 
chance  of  learning,  they  absorb  knowledge  with  great 
rapidity. 

1597.  (Mr.  Sammittmi)  In  speaking  of  the  superior 
qualifications,  as  practical  men,  of  the  English  over 
foreigner.-,  I  presume  that  you  confine  yourself  to  the 
qiii'-tinn  of  civil  engineering  ;  you  do  not  include 
metallurgy  or  chemistry? — I  do  not  know  anything 
about  either  of  those  subjects  ;  I  speak  of  mechanical 
\  i  1  engineering.  There  is  a  tendency  to  stereotype 
their  ideas.  A  man  has  learned  a  thing  abroad  ;  he 
knows  it  ;  lie  knows  all  that  is  to  be  known  about 
that  i«rticular  subject,  and  he  is  less  willing  to  adopt 
changes  and  to  invent  changes.  He  wishes  simply  to 
work  according  to  the  principles  which  he  has  been 
taught. 

1.598.  Is  it  not  the  case  in  many  of  the  great 
engineering  works  which  are  now  being  executed  on 
the  continent,  that  the  economy  of  materials  has  been 
can  icd  to  a  very  much  greater  extent  than  is  the  case 
in  Kngland  ? — That  certainly  has  not  been  my  expe- 
rience. At  Rouen,  where  I  executed  some  works,  I 
was  simply  able  to  execute  them  by  enormously  re- 
ducing the  COet  of  the  estimate  as  compared  with  the 
estimates  of  the  engineer  of  the  Fonts  et  Chaussees. 
The  quantity  of  material  which  he  threw  away  seemed 
to  me  monstrous  ;  and  when  I  spoke  of  it,  he  said, 
'•  Well,  our  object  is  not  to  do  things  in  the  cheapest 
"  way  ;  we  wnnt  to  produce  models  of  execution."  I 
said  that  I  did  not  think  that  spending  so  much  more 
money  upon  a  thing  than  was  wanted  was  such  an 
expenditure  as  would  create  :i  model;  but  his  view 
hat  lie  thought  it  should  be  something  monu- 
mental, hein;.'  -i  Government  undertaking. 

l.'itii.   You  are  probably  acquainted  with  the  bridge 

i  lie   Rhine   at   Cologne.     Would  you  make  the 

tv.'ition  with  respect  to  that? — No,  (hat  i-  a 

!  do  not   say  that  every  work  that 

i«  executed  abroad  is  executed  extravagantly.   1  make 
ihat  :  but    I    think    that    the 

•al  tendency  of  the  system,  especially  in  1'Yance 
where  there  is  a  government  corps,  is  to  produce  an 
cxtr:  '  an  adhen  lice  to  old 

methods  with  the   object   of  being    safe.      A  man  ill  a 
iiinent    establishment    wants   to  be  sale  above  all 
things. 

ICOd.    In  fact    your  o|.-cr\atii.n-'  would  apply  rather 

Northern  (iemiany  or  to  Holland  '•! 

—  Y'  I    have    not    executed  works   in    those 

Hiol.  (ClinntiKiii.)  The  sy-tem  of  pupilage  is  ex- 
tremely remunerative,  is  it  not,  to  the  engineer  at 


whose  works  the  pupils  are  employed  ? — I  should  say 
that  it  was  extremely  remunerative.  It  costs  him 
nothing,  it  gives  him  very  little  (rouble,  and  very  high 
premium*  are  paid.  Then  I  may  observe  thai  that 
fact  alone  proves  the  conviction  in  Kngland,  that  the 
pupilage  system  offers  the  best  ehanco  of  advance- 
ment to  the  pupils.  If  an  engineering  college  were 
really  supposed  to  be  a  good  thing,  if  any  general  be- 
lief to  that  extent  existed,  it  would  be  instituted  by 
private  enterprise,  and  it  would  be  a  very  highly  pay- 
ing institution  :  100  young  men  paying  100/.  a  year, 
and  they  pay  more  than  that,  would  keep  an  institu- 
tion of  that  kind  going. 

1602.  At  present  there  is  a  feeling  on  the  part  of 
young  engineers,  that  that  preliminary  scientific  edu- 
catinn  is  not  required  to  make  them  successful  in  their 
profession  ? — I  do  not  believe  that  they  think  about  it ; 
it  is  the  older  engineers  and  the  parents  that  are  to 
blame  in  the  matter. 

1603.  Do  you  think  that  the  Government  must  in- 
terfere in  some  shape,  if  higher  scientific  instruction 
is  to  be  provided  for  engineers  ? — I  am  afraid  they 
must.    1  think  that  those  special  technical  courses  are 
very  much  required  over  the  country.     I  think  that 
such  professorships  as,  say,  that  of  Professor  Rankine's 
in  Glasgow,  and  the  professorships  of  King's  College 
and  at  University  College,  and  so  forth,  are  exceed- 
ingly useful ;  and  I  am  afraid  that  they  cannot  be  self- 
supporting,  inasmuch  as  the  older  engineers  will  not 
support  them  practically  by  insisting  upon  their  pupils 
attending  them  ;  and  the  parents  think  they  have  done 
enough  when  they  have  made  a  man  a  pupil.     I  am 
afraid  that  like  many  other  forms  of  higher  educa- 
tion they  cannot  be  self-supporting.     If  private  mu- 
nificence will  not  found  those  necessary  chairs,  I  think 
it  would  pay  the  country  well  to  institute  them  ;  that 
it  would  be  a  most  remunerative  speculation  on  the 
part  of  the  taxpayers. 

1604.  If  Government  assistance  wore  rendered,  in 
what  form  do  you  think  it  could  be  most  efficiently 
given  ? — 1  think  by  the  endowment  of  chairs  of  engi- 
neering ;  and  there  must  be  several  branches.     There 
should  be  the  civil  and  mechanical  engineering,  and 
probably  naval  engineering,  and  telegraphy  ;  and  the 
total  or  partial  endowment  of  such  chairs  as  those  in 
existing  institutions  first  of  all,  and  secondly  in  such 
new  institutions  as  I  think  it  necessary  to  create.     I 
do  not  think  that  the  number  of  existing  institutions 
is  sufficient  for  the  teaching  of  science  independently 
of  mere  professional  training.     Then  by  the  national 
administration  of  patronage  a  great  deal  could  be  done ; 
support  need  not  be  given  wholly  by  fees  to  the  pro- 
fessors.    If  the  college  tests  are  allowed  to  count  for 
something  in  the  administration  of  the  patronage,  that 
alone  will  tend  to  fill  the  classes,  by  making  it  necessary 
for  the  pupils  to  go  through  that  particular  training  ; 
assistance  may  also  be  given  by  providing  class-rooms 
and  apparatus  in  the  existing  institutions.      I  do  not 
think  that  the  establishment,  as  1  have  already  said,  of 
special  engineering  colleges  will  be  successful.     Na- 
turally men  must  go  to  those   colleges,  if  that  is   the 
only  entrance  to  Government  appointments  ;  but  then 
we  shall  have  Government  engineers  as  opposed  to  civil 
engineers  in  a  new  form,  and  judging  by  what  1  have 
seen  of  the  existing  Government  engineers,  I  do  not 
think  that  the  Government  will  get  the  best  men.     I 
might    mention    that    I  have   some   little   special    ac- 
quaintance  with   a   special  school  of  telegraphy,  the 
school  at  Chatham  where  1  lectured.    The  young  men 
there  were  young  men  of  remarkable  ability,  selected 
by  examination,  but  they  did  not  know  a  tithe  of  what 
was  known   by  my  assistants. 

1605.  Were   your   assistants   much    behind   those 
young   men   in   theoretical    knowledge  ? — Yes,   very 
much. 

1606.  When  you  said  that  they  did  not  know  a  tithe 
of  what  your  assistants  knew,  I  presume  that  was  in 
practical  knowledge  of  how  to  operate  ? — Yes  ;    if  I 
had  required    to  send  out  a  man   to   a   given    station 
abroad  to  look  after  things,  1  should  have  taken  one  of 
my  own  assistants  in  preference  to  those  men. 
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1607.  (Mr.  Samurlson.)  Were  those  men  .specially 
learning  telegraphy,  or  was   it,   only  it   branch  of  mili- 
tary education  ? — It   was    only   ;i  lirunch   of  military 
education  that  they  were  at  tho  time  learning. 

1608.  (Dr.  Miller.)  Your  assistants  have  been  with 
you  for  some  years,  huvo  they  not  ? — Yes,  some  of 
them  have. 

1609.  Specially  devoting  themselves  to  that  sub- 
ject ? — Yes. 

1610.  (Sir  J.  Lubbock.)  Then  the  cases  are  hardly 
comparable  ? — No,  they  are  not  strictly  comparable  ; 
but    even   those   men   who   have    paid   most   atlcn- 
tion    to  it  in  the  military   college  were   not  so   ^ood, 
I  think,  as  the  pupils,  and  those  men  who  hare  studied 
there  for  three  or  four  years  were  not  as  good  men  as 
my  practical  assistants. 

1611.  Not  as  good  men  in  practice,  but  better  men 
in   theory  ? — But  what  is  the  use  of  theory  if  you 
cannot  put  it  in  practice  ? 

1612.  But  is  not  theory  the  foundation  of  practice? 
— No,  I  do   not  think  so  ;  they  are   separate  things. 
However,  I  do  not  lay  any  very  great  stress  upon  that 
example,  though  it  occurred  to  me  as  somewhat  in 
point. 

1613.  (Chairman.)    Do  you   think   that  Govern- 
ment assistance  might  be  rendered  in  the  shape  of 
adopting  the  system  of  payment  by  results  ? — I  think 
it  may  if  you  accept  other  results  than  the  mere  results 
of  examination.     For  elementary   schools,  you   may 
test,  I  think,  the  results  of  teaching  by  the  results  of 
examination  ;  but  I  should  altogether  object  to  having 
another  professional  engineer  examining  my  pupils,  or 
a  Government  examiner  examining  my  pupils,    and 
deciding    upon  a  mere   examination  what  the  result 
of  the    teaching  given    is.     I    think   I  am  as  much 
entitled  to  consideration  on  that  point  as  he  is,  and  I 
do  not   think  that  examination  could  be  taken  as  a 
test  ;  but  I  think  something  like  a  payment  on  results 
could  be  applied  in  this  way.     In   founding  the  new 
chairs  to  which  I  have  alluded,  you  might  say,  I  will 
pay  you  for  the  next  five  years  such  a  salary,  and  at 
the  end  of  that  time,  if  you  do  not  have  an   average 
attendance  of  so  many  pupils,  I  shall  consider  that  the 
chair  has  failed,  and  your  appointment  will  come  to  an 
end  ;  and  that  might  be  continued   from  five  years  to 
five  years,  taking  the  number  of  pupils  who  are  willing 
to  pay  the  fee  as  a  real  test  of  the  utility  of  the  chair. 
That  would    be    a  species   of  payment   on   results. 
Another   class  of  assistance  which  might   be   made 
analogous  to  that  is  giving  assistance  to  the  foundation 
of  a  chair  wherever  the  local  authorities  are  willing  to 
contribute  so  much;  that  is  a  real  test  of  whether  the 
thing  is  desired.     Then   assistance   might   bo  given 
where  a  given  number  of  pupils  stated  that  they  were 
willing  to  enrol  themselves  to  attend  such  classes. 

1614.  (Dr.   S/iarjtey.)    Might   not   a   professor   be 
tempted  then  to  take  pupils  at  a  lower  fee  if  his  salary 
were  to  depend  on  tho  number  of  them  ? — I  would  not 
pay  Mm  in  proportion  to  their  number,  and  I  would  cer- 
tainly fix  the  fee  that  the  pupils  were  to  pay  ;  but  in 
dealing  with  professors  of  the  higher  grades  I  do  not 
think    that  you  need  put   the  same   checks  that  you 
would  upon  a  country  schoolmaster.     If  the  condition 
is  that  he  is  to  have  25  pupils,  and  if  those  chairs  were 
created  in  such  existing  institutions  as  King's  College 
and   University  College,   and   Edinburgh   University, 
yon  may  be  certain  that  the  other  professors  would  not 
wink  at  any  fraud.     The  fees  are  fixed  for  us  in  Edin- 
burgh by  the  University  Council  ;    we  have  nothin"- 
whatever  to  do  with  it. 

1615.  (ClinirMii.il.)  Do  you  think  that  Government 
assistance   might   advantageously  be  rendered  in  ele- 
mentary education  according  to  the  same  principles  as 
those   which  you  propose  should   be  applied  to  hi-her 
education  ?— Hardly.     First  of  all,   if  by  elementary 
education    is     meant    education    in    primary    schools, 
schools  for  the    poorer  classes,    I  do  not  think   that 
you   can  teach  very  much   there.     For  those  I  would 

the  aj. plication  of  the  present  principle  of 
payment  by  results.  Tho  South  Kensington  system 
seems  to  me  to  do  a  great  deal,  and  I  would  rather 


tee  iliai.  sysiem  eMended.  But  there  is  one  addition 
to  the  teaching  which  1  have  very  much  fell  to  I,,. 
very  important,  and  thai,  is  the  teaching  throughout 
England  of  linear  or  mechanical  drawing.  I  do  not 
think  that  (here  is  any  subject  whal-\er  in  which  we 
are  so  hopelessly  behind  other  people  a.s  in  linear 
drawing  and  in  the  means  of  vetting  instruction 
in  it.  There  is  no  considerable  town,  and  I  had  almost 
said  no  village,  abroad  in  which  the  poorer  people 
cannot  learn  mechanical  drawing  ;  whereas  there  exist 
no  means  of  learning  it  properly  in  the  largest  towns 
of  Great  Britain.  Now  I  do  not  think  that  the  people 
of  England  are  at  all  aware  of  the  great  importance  of 
that  to  the  workman  ;  it  is  almost  as  important  to  a 
skilled  workman  as  reading  or  writing  or  arithmetic. 
If  you  understand  mechanical  drawing  you  can  read 
nil  the  books  which  are  written  about  machinery,  and 
understand  them  if  they  are  not  deeply  mathematical  ; 
you  can  read  all  the  engineering  newspapers  which 
contain  a  vast  amount  of  information,  and  you  can 
explain  your  own  ideas,  and  put  them  dowu,  and  the 
mere  power  of  recording  their  ideas  gives  the  work- 
men a  very  much  greater  power  of  thinking.  I  look 
upon  that,  therefore,  as  the  first  thing  that  a  workman 
ought  to  learn  after  he  has  learnt  to  read  and  write 
and  to  calculate.  In  England  there  literally  is  no 
machinery  whatever  by  which  a  workman  can  gain 
this  instruction.  The  present  teaching  in  the  schools 
of  art  where  I  have  seen  it  (I  have  not  seen  it  in 
London  but  only  in  Edinburgh)  is  really  childish. 
There  is  no  other  word  for  it  ;  and  the  workmen 
themselves  feel  the  want  of  it  so  much  that,  in  one 
case,  they  have  set  classes  going,  by  so  many  of 
them,  say  100  workmen,  combining  together  to  pay  a 
certain  sum  each  to  try  to  get  a  draughtsman  to  teach 
them.  I  may  just  support  my  views  upon  this 
point  by  pointing  to  the  report  of  the  French  Com- 
mittee on  Technical  Education  of  1863,  in  which 
they  say  that  "drawing  with  all  its  applications 
"  to  different  industrial  arts  should  bo  considered  the 
"  principal  means  to  be  employed  in  technical  educa- 
"  tion,"  and  if  they  mean  by  that  the  education  of  the 
workmen,  I  perfectly  agree  with  them.  And,  again, 
in  this  little  book,  containing  a  report  by  Monsieur 
Chauchard,  in  France,  in  the  name  of  the  committee 
appointed  to  examine  the  bill  on  technical  education, 
I  find  that,  "  by  universal  consent,  the  art  of  drawing 
"  holds  the  foremost  rank  amongst  the  studies  neces- 
"  sary  for  the  artisan  and  the  manufacturer."  By 
drawing,  in  England,  we  generally  mean  freehand 
drawing.  Monsieur  Chauchard  does  not  mean  that  ; 
he  means  that  among  other  things,  but  linear  drawing 
in  France  and  all  over  the  continent,  I  should  say, 
was  more  largely  taught  considerably  than  freehand 
drawing.  I  am  certain  that  it  is  incomparably  more 
necessary  in  this  country. 

1616.  (Professor  Huxley.)  I  presume,  from  what 
you  have  said,  that  you  do  not  think  that  the  condi- 
tions laid  dowu  by  the  Science  and  Art  Directory, 
which  provide  instruction  in  machine  construction 
and  drawing,  are  at  all  adequate  to  encourage  drawing 
of  that  sort  ? — It  is  impossible  to  exaggerate  their 
inadequacy.  I  have  got  a  few  figures  with  me  which 
will  explain  that  inadequacy.  In  1867  there  were 
17,210  students  who  learnt  freehand  drawing  in  the  go- 
vernment schools  ;  there  were  r05,695  taught  drawing 
through  the  agency  of  the  department  ;  there  were 
6,583  teachers  who  received  certificates  of  competency 
in  freehand  drawing  ;  that  ma}'  perhaps  meet  the  re- 
quirements of  the  country  in  freehand  drawing.  Now 
for  mechanical  drawing.  There  were  13  teachers  as 
against  1,583  who  received  certificates,  and  such  teach- 
ing !  There  were  20  schools  received  assistance 
because  they  taught  drawing,  and  such  teaching  !  The 
payments  for  results  were  34,851  /.  paid  to  encourage 
freehand  drawing,  and  340/.  to  encourage  mechanical 
drawing.  If  you  happen  to  hold  the  opinion  that  I 
hold,  that  mechanical  drawing  is  much  more  important 
as  a  means  of  training  to  the  working  classes,  you  can 
imagine  my  anxiety  to  arrive  at  something  exceedingly 
different  fromjJiat.  Then  the  total  payment  on  re- 
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•ientiiic  education  wns  :>,WK)l.,  as  compan •<! 
with  .",  J.V.l/.  for  freehand  drawing  alone,  and  I  do 
not  think  that  drawing  is  so  much  more  important 

than 

1617.  (Mr.  SamuehOH.)  You  an'  aware,  Of  course, 
that  ihciv  are  training  schools  for  this  artistic  portion 
nf  drawing,  but  none  fur  teaching  the  teachers  me- 
chiinifal  drawing? — 1  am  m>l  aware  whether  in  the 
training  school  mechanical  drawing  is  taught  at  nil. 

Nils.  The  anionnt  of  mechanical  drawing  is  so 
small  that  it  is  hardly  worth  taking  into  account;  it 
,ply  an  iiccidentj  i>  it  not? — It  must  be  BO,  be- 
i  the  teacher  in  Kdinhurgh,  poor  man,  teaches 
pcr.-pcclive  and  geometrical  projection,  and  lie  teaches 
architectural  drawing,  macliino  drawing,  and  orna- 
mental drawing.  It  is  simply  impossible  that  one 
man  should  teach  all  those  things,  and  ho  told  me  so 
himself.  He  said,  "My  head  goes  round,  sir,  in  that 
-3.  One  man  comes  to  me  as  a  mason,  wanting 
••  tci  draw  buildings,  and  I  have  to  try  to  teach  him  ; 
"  an  engineer  wants  another  kind  of  drawing,  and  I 
"  do  not  know  anything  about  engineering."  It  is 
not  his  fault  at  all,  but  simply  that  there  is  no  machinery 
provided  by  which  those  things  can  be  learned.  I 
venture  to  recommend  that  teachers  should  be  provided 
in  Kdinburgh,  first,  say,  for  teaching  how  to  draw 
machinery  and  mechanical  drawing,  proper,  then  for 
building  (I  will  not  call  it  architecture,  but  building), 
and  then  for  surveying  drawings.  I  would  provide 
advanced  classes  and  elementary  classes  in  each,  the 
dillerence  between  a,  highly  coloured  finished  drawing 
and  a  simple  linear  drawing  being  quite  as  great 
as  the  difference  between  an  oil  painting  and  a  mere 
sketch.  The  same  man  cannot  teach  the  two  things. 
J  think  you  would  have  in  Edinburgh  alone,  say,  500 
Btndente  easily.  As  to  the  number  in  London,  I 
could  not  venture  to  compute  it.  In  Glasgow  there 
surely  ought  to  be  more  than  1.000  workmen  learning 
mechanical  drawing.  The  desire  that  a  workman 
has  for  that  kind  of  drawing  is  very  great.  He  knows 
his  own  deficiency,  and  he  will  unite  with  others  to 
form  classes  to  obtain  the  instruction.  I  have  known 
two  or  three  in  London,  and  one  in  Manchester  started 
by  the  men  themselves,  and  they  cannot  find  even  a 
place  to  hold  the  class. 

1619.  (J'riifi'sxnr  f/u:rfey.)  There  is  this  great 
argument  in  favour  of  what  you  say,  is  there  not,  that 
for  a  man  to  make  anything  of  freehand  drawing  you 
must  have  some  natural  artistic  taste,  whereas  a  man 
may  learn  mechanical  drawing  thoroughly  efficiently 
for  all  practical  purposes  without  having  any  sort  of 
artistic  taste  ? — He  may  ;  the  two  things  have  nothing 
whatever  to  do  with  one  another.  As  a  mere  matter 
of  mental  culture,  I  believe  that  mechanical  drawing 
i  ihe  best  of  the  two.  People  speak  of  freehand 
drawing  as  inculcating  accuracy  of  observation,  but  I 
consider  that  the  actual  making  of  plans  and  sections 
with  the  true  dimensions  of  an  object  inculcates  far 
more  accuracy  of  observation. 

I'i20.  (Chairman.)  What  steps  would  you  recom- 
mend to  be  taken  to  provide  a  supply  of  teachers 
competent  to  teach  mechanical  drawing? — I  think 
that  the  School  of  Arts  system  could  be  extended 
elliciently  to  the  teaching  of  that  branch  of  drawing. 
It  reipiires  large  rooms  and  good  light,  and  aconsider- 
able  collection  of  apparatus,  and  I  therefore  think 
that  you  cannot,  look  to  private  teaching.  It  might 
be  objected  that  if  this  thing  is  so  much  wanted  it 
would  pay  somebody  to  ii>:lrh  it,  but  it  requires  a  very 
large  outlay  in  the  first  instance,  as  for  the  schools  of 
art,  and  theca-.es,  I  think,  are  quite  parallel.  1  think 
there  i  of  a  (iovernment  system  of 

mechanical  drawing  growing  up.  It  is  an  elementary 
thiriL',  and  you  can  no  more  have  a  ( iovcrnnient  BJ 
nf  mechanical  drawing  than  you  could  have  a  Go\  em- 
inent ,-v-lem  ..Treading  and  writing.  There,  might  be 
»f  tear  of  ( ioveriimc-nl  science  as  compared  with 
other  .-cicnec,  or  of  ( iovernment  engineering;' as  coin- 
parcel  with  other  engineering,  but  that  does  not  apply 
in  the  least  to  such  an  elementary  thing  as  mechanical 
drawing.  1  would,  therefore,  have  linear  drawing 


taught  in  connexion  with  the  schools  of  art.  I 
would  appoint  in  each  of  those  schools  a  sufficient 
number  of  teachers,  who  would  be  very  easily  found 
in  the  different  branches  of  mechanical  drawing  (there. 
are  at  leas!  six  ditlerenl  kinds  of  drawing  that  the 
workmen  want),  and  those  men  should  not  be  appointed 
by  examination  ;  they  should  be  appointed  from  the 
recommendation  of  competent  masters.  Any  engineer 
will  tell  you  whether  his  draughtsman  is  a  competent 
mechanical  draughtsman  or  not.  Very  frequently 
those  men  know  exceedingly  little  of  geometrical  pro- 
jection, and  descriptive  geometry  is  a  thing  which 
finds  hardly  any  application  in  practical  drawing,  and 
many  of  them  are  completely  ignorant  of  it,  although 
they  are  excellent  draughtsmen. 

1621.  (Mr.  SniHitelson.)  Would  you  teach  mecha- 
nical drawing  thoroughly  in  art  schools:' — I  would, 
unless  you  built  other  schools  of  the  same  dimensions. 
If  there  is  not  room  in  the  art  schools,  build  other 
schools;  but  I  would  teach  it  upon  the  same  svstem. 

I(i22.  But  you  would  make  it  altogether  a  .separate 
department  ? — A  branch  of  it. 

1623.  So  that  those  who  required  freehand  drawing 
should  learn  that,  and  those  who  required  mechanical 
drawing  should   learn  that  ? — Yes.     I   would  merely 
say  that  it  should  be  in  the  same  building,  in  the  hope 
that  the  same  superintendence  and   the  same   lighting 
might  possibly  serve  the  two   purposes.     If  there  is 
not  room,  new  buildings  should  be,  provided. 

1624.  Just   the  same,  I   presume,  as  other  science 
classes  might  be  held  in  art  schools: — I  would  not 
hold  other  science  classes  in   art  schools.     I   do  not 
think  you  can  call  mechanical  drawing  a  science. 

1625.  But  it  would  require  some  knowledge  on  the 
part  of  the  teacher  of  mechanical  engineering,  would 
it   not  ? — It   would   require    the    knowledge    that    a 
mechanical  draughtsman  attains,  the  leading  draughts- 
man in  any  engineer's  firm,  or  the  second  draughtsman 
in  any  engineer's  firm  in  London  would  be  competent 
to  teach  a  class  of  that  kind. 

1626.  You  are  aware,  no  doubt,  that  art  schools  are 
established  in  many  of  the  very  smallest  towns  almost 
or  villages  in  England  ? — I  have  no  objection  to  their 
learning  linear  drawing  in  vill. 

1627.  Do  you   think   that  a  competent  mechanical 
draughtsman  could  be   found  in  those    places  ?• — -He 
would  not,  but  a  very  moderate   salary  would   induce 
him  to  go  there. 

1628.  (Professor  Ifx.i-lci/.')  Would  it  do  any  harm 
to  freehand    students  if   they    learned    something   of 
mechanical  drawing  to  begin  with,  seeing  the  kind  of 
drawing  which  is  the  extent  in  the   art  schools  ? — It 
would  do  them  no  harm,  certainly. 

1629.  (Chairman.)    Do   you  think  that  the    same 
teacher  would  be  able  to  give  proper  instruction  both  in 
freehand  drawing  and  mechanical  drawing? — Certainly 
not.     I  think  in  no  case  should  they  be  the  same.     A 
man  might  possibly  teach  geometrical  projection,  which 
is  a  purely  mental  thing,  and  a  man  who  was  a  good 
free-hand   draughtsman   might  learn  that,  but   I  am 
certain  that  he  could  not  learn  what  I  call  mechanical 
drawing.     It  requires,  as  Mr.  Samuelson  says,  a  great 
acquaintance  with  the   details   of  machinery,   and  I 
think  the  only  man  who  can  teach  that,  is  a  man  who 
is  in  the  habit  of  drawing,  and  has  been  in  the  habit 
for  many  years  of  drawing  machines,  just  as  I  think 
a  man  who  can   teach   surveying  is  a   man   who   has 
been  in  the  habit  of  making  surveying  drawings. 

1630.  What  are  the  means  which  the  University  of 
Kdinburgh  possesses  of  promoting  scientific  instruction? 
— We   possess,  I  think,  in  Edinburgh,  chairs  in  most, 
though  it  may  be  not  all,  of  the  pure  sciences,  and  of 
some  applied  sciences;  we  have  a  chair  of  engineering, 
my  own,  and  a  chair  of  agriculture,  and  I  think  that 
the  total  sum  which  may  be   said  to  be  spent  upon 
all    the.    science    teaching    annually   in    the    Univer- 
sity of  Kdinburgh  may  be  about  3,000/.      In    addition 
to  that,  in  Edinburgh,  for  the  working  men,  there  is  an 
admirable  little  institution,  called  the  Watt  Institution, 
which,  at  a  total  expense  of  390/.  a  year  (of  which  190/. 
only  come  from  gifts,  the  rest  being  students'  fees). 
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gives  instruction  to  about  700  or  800  people  annually, 
and  iiives  it  in  the  same  sort  of  way  as  the  University 
gives  it  by  long  courses  of  lectures,  :irnl  by  examina- 
tions. Then  we  liiive  the  School  of  Art  which  docs  next 
to  nothing  for  science.  Then  we  have  the  Museum 
of  Science  and  Art,  where  them  are  courses  of 
lectures  of  12  each,  without  examinations  ;  they  can 
hardly  be  called  classes,  they  are  lectures.  If  i  may 
compare  humble  things  with  large,  they  are  for  the 
poorer  men  something  like  what  the  Royal  Institution 
lectures  are  for  the  richer  classes  ;  admirable  things, 
but  a  man  Joes  not  go  to  the  Koyal  Institution  to 
learn  his  business.  I  cannot  say  how  much  of  the 
expenditure  |  should  be  counted  as  applicable  to  that 
science  teaching  and  how  much  to  the  museum,  but 
the  cost  of  that  museum,  reckoning  the  interest  upon 
the  first  outlay  is  now,  I  suppose,  about  14,000^  a 
year.  As  I  have  pointed  out  that  art  perhaps  gets 
the  lion's  share  in  the  freehand  drawing,  so  I  may 
observe,  although  I  would  not  diminish  the  grant 
to  that  museum,  I  think  it  gets  rather  the  lion's 
share  as  compared  with  the  science  in  the  Univer- 
sity, and  in  the  Watt  Institution  especially.  And 
I  think  there  would  be  no  great  inconsistency  in 
founding  several  new  technical  chairs  in  the  University, 
and  in  assisting  that  Watt  Institution  by  grants  made 
conditionally  upon  real  results  being  attained.  I. 
should  not  wish  to  see  professorships  instituted  which 
arc  mere  dead  things  there.  If  they  really  are  dead, 
and  have  no  students,  the  sooner  they  are  buried  the 
better. 

1631.  Was    the    Museum    of    Science     and    Art 
established    by   government   assistance  ? — Wholly,    I 
believe. 

1632.  Is   it   of    recent   establishment  ? — It   is    of 
recent  establishment,  and  is  of  the  same  kind  as  the 
South  Kensington  establishment.     It  is  very  largely 
attended,  and  it  is  the  means  of  giving  great  pleasure, 
and,  I  have  no  doubt,  of  awakening  a  good  deal  of 
interest  among  the  poorer  class  in  Edinburgh.     I  do 
not  wish  to  criticise  it  at  all. 

1633.  Is  the  Watt   Institution   entirely  a  private 
institution  ? — It   is    the    first,    as    it    were,    of  the 
mechanics'   institutes  ;  it   is   a  very   old  mechanics' 
institute,  but  it  has  had  absolutely  no  assistance  from 
the  Government  until  very  lately,  and  itgcts  from  all 
sources,  private  donations,  subscriptions,  endowments, 
and  everything,  196/.  a  year  ;  and  the  results  that  it 
produces  from  that  small  expenditure  are  marvellous. 
I  have  had  several  students  from  there  ;  they  are  all 
well   trained  in  mathematics,    and  have  a  very  fair 
knowledge  of  the   elements    of  natural    philosophy. 
Their  courses  are  as  long  as  the  University  courses. 

1634.  May  it  be  considered  to  be  a  school  ? — It  is  a 
school  for  adult  men  ;  it  is  chiefly  frequented  by  work- 
men ;  it  is  a  night  school,  and  not  lectures  merely,  but 
classes  and  examinations   and  medals,  and  the  whole 
system  in  little  of  a  true  university. 

1635.  (Professor  Huxley.)  Does  the  Watt  Institu- 
tion get  no  help  from  Government  indirectly  by  fees 
under  the  science  examinations  ? — I  believe   that   the 
teachers  did  get  about  70/.  amongst  them  last  year  by 
means  of  the  payments  upon  results,  but  I  do  not 
think  that  is  enough.     There  is  going  to  be  a  very 
great  improvement,  I  believe,  in  the  room  which  they 
have.     Otherwise   it  has   been    quite   pitiable  to  see 
the  small   room  and   the   miserably  scanty  apparatus 
with  which  such  very  good  results  have  been  obtained. 

1636.  Did  you  count  this  70/.  in  the  sum   that  you 
have  just  mentioned? — No,  that  amount  is  the  amount 
which  appears  on  the  balance  sheets  of  the   secretary 
of  the  institution,  but  the  other  goes  to  the  teachers 
and  does  not  appear  in  the  balance  sheet. 

1637.  (Mr.    Samuclson.)     The   connexion     with 
South  Kensington,  I  believe,  is  quite  recent  ? — Quite 
recent. 

1638.  Only  within  the  last  few  years  ? — Only  within 
the  last  few  years  ;  before  that  they  were  quite  inde- 
pendent. 

1639.  They  were  scarcely  aware,  I  believe,  of  the 
Government  grant  before  they  gave  evideutfe  before 
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the  Committee  of  the  House  of  Commons  ? — Yes  ;  I 
have  heard  so. 

1640.  (Chairman.')     Is     there      anything    in    the 
character  of  the  Watt   Institution   that  would  render 
it    possible    for    the    Government    to    aid  it    without 
applying  the  same  principle  pretty  generally  to  eveiy 
mechanics' institute? — I  do   not  know   that   then:  is. 
1  think  if  the  principles  which  I  have  laid  down  were 
acted  upon,  if  you  gave  assistance  where  there  were 
classes,  where  they  were  not  a  sham,  but  where  there 
were  really  a  certain  number  of  pupils  attending  for  a 
certain  number  of  nights  in  the  year,  you  might  very 
properly  aid  such  mechanics'  institutes.     The  fault  of 
mechanics'  institutes  is,  there  are  no  classes.  You  have 
amusing  lectures  in  them,  but  a  class  with  a  course  of 
100  lectures  can  hardly  be  found.     I  do  not  know 
where  there  is  any  other  instance. 

1641.  (Mr.   Samuelson.)    Is  it  not  the  case  that 
assistance    of  that    kind   is   available  to    mechanics' 
institutes    under   the   South   Kensington   system  ? — 
Only  by  payment  for  results. 

1642.  And  for  apparatus  ? — Yes,  and  for  apparatus, 
I  had  forgotten  that. 

1643.  (Professor  Huxley.)    Would  not  the  Walt 
Institution   be    able   to   obtain    assistance   from   the 
Government  in  accordance  with  the  regulations  of  the 
Department  respecting  building  and  apparatus  grants  ? 
—I  do  not  know  those  regulations  as  well  as  I  ought. 

1641.  At  the  21st  page  of  the   Directory   of  the 
Science  and  Art  Department  you  find  this  :  "  Building 
"  Grants.     A  grant  in  aid  of  anew  building  or  for  the 
"  adaptation  of  an  existing  building  for  a  school  of 
"  science  may  be  made  at  a  rate  not  exceeding  2s.  6d. 
"  per  square  foot  of  internal  area,  up  to  a  maximum  of 
500/.  for  any  one  school,  provided  that  the  school  be 
built  under  the  Public  Libraries  Act,  or  be  built  in 
connexion  with  a  school  of  art,  aided  by  a  Depart- 
ment building  grant.     And  provided  that  there  is  a 
population  in  the  neighbourhood  which  requires  a 
"  school  of  science,  that  is  likely  to  be  maintained  in  a 
"  state  of  efficiency,  and  that  the  site,  plans,  estimates, 
"  specifications,  title  and  trust  deeds  are  satisfactory." 
Then  there  is  a  further  statement  about  the  regulations 
under  which  building  grants  are  made,  and  the  next 
paragraph  relates   to    apparatus   grants  :    "  A   grant 
"  towards  the  purchase  of  apparatus,  diagrams,  &c.,  of 
50  per  cent,  on  the  cost  of  them  is  made  to  science 
schools   and    classes    taught    by    duly      qualified 
teachers  under  the  supervision  of  committees',  con- 
stituted in  accordance  with  the  10th  section,  page  4, 
and  appro  ved  by  the  Department.    If  at  any  time  it  is 
found  that  the  apparatus,  examples,  &c.,  towards  the 
purchase  of  which  a  grant  has  been  made,  are  not 
properly  taken  care  of,  the  aid  of  the  Department  may 
be  withdrawn.     Grants  on  the  same  scale  will  also 
be  made  to  schools   or  classes  not  under  qualified 
teachers  in  cases  where  the  total  value  of  the  apparatus 
required  is  not  above   101.     As  a,  general  rule,  no 
"  endowed  school  is  eligible  to  receive  a  grant  towards 
"  the  purchase  of  apparatus,  &c.,  unless  considerable 
"  local  contributions  are  made  in  aid  of  it,  and  then 
"  only  when  the  apparatus  is  clearly  necessary."     Are 
you  aware  whether,  any  application  has  been  made  in 
accordance  with  those  provisions  to  the  Department  for 
help  by  this  Watt  Institution  ? — lam  not  ;  I   think  so 
far  as  that  goes  it  is  an  excellent  regulation.     I  would 
wish  to  see  added  to  this  a  grant  upon  a  much  larger 
scale  in  proportion  to  the  number  of  pupils,  making  the 
proportion  not  depend  upon  the  mere  size  of  the  room 
which  is  about  to  be  built,  but  upon  the  number  of 
pupils  who  have  been  proved   to  attend  such  institu- 
tions,  so  as  to  enable  them  to  grow,  because  I  hold 
that  institutions  which  grow  of  themselves  are  likely 
to  be   very  much  more  useful  than  those  which  you 
attempt  to  create.     You  cannot  make  a  mistake  as  to 
what  is  really  wanted. 

1645.  (Chairman.)  Are  any  of  the  professorships 
in  the  University  of  Ediburgh  endowed  by  the  State  ? 
— Yes,  my  own  receives  200/.  a  year,  and  the  chair  of 
agriculture  receives,  I  think,  350/.  a  year,  and  there 
are  parliamentary  grants  which  have  been  made  in 
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1646  Would  you  like  to  sec  tin-  mimUT  ol  t.overn- 
incnt  profcWWAip*  or  the  amount  gn  en  t,,  the  pro- 
feworsh.j-  from  tl»-  Government  mcrea-ed  .'—  I  do 
n,,t  know  that  the  actual  amounts  paid  to  the  pro- 
fessorships which  VxM  iv,|uiiv  increase.  I  should 
rathi-i-  like  to  see  additional  professorships,  or  lecture- 
ship* if  the  subject  is  not  sufficiently  great  for  a 
prafoMOnUp,  and  I  should  like  to  see  them  not,  made 
absolute,  I  nit  made  eoiiditional  ui>on  tlie  chair  being  a 
dear  and  decided  roOCMBl,  nol  granting  the  endow.  nent 
f,,r  e\  er  and  ever.  We  ha\  e  chairs  there  nowreceiving 
;5(K)/.  or  400/.  a  vear  and  teaching  nothing.  For 
in-tance,  there  is"  the  chair  of  practical  astronomy, 
which  receives  4(X)/.  a  year,  and  nothing  is  taught. 

lii  17.    Is    the    University    of    Edinburgh    richly 
endowed?—  No,  it  is  rather  poorly  endowed,  but  still 
we  have  a  very  large  number  of  students,  and  the 
prolcs-ors'  chaii>  are  very  much  run  after,  therefore  it 
is   hardly  an   increase   in  the  emoluments  of  the  pro- 
fessors  that  is   wanted.     There   is  no   difficulty    in 
•jetting  men  to  teach,  and,  therefore,  though  as  a  »>n>- 
!,-,,r   1  should   like  to  have  all  chairs  handsomely 
paid.  Mill    1    we   that  the  appointment  is  desired,  and 
therefore   lhat    increased    emoluments   are   not  abso- 
luieK  neeflBMTj.     The  only  change  which  I  should 
like  'to    BBB,   1ml    it   is  a  change  of  such  magnitude 
that  I  dare'  hardly  recommend  it  or   to  suggest  it,  is 
this,  1  should  like  to  see  a  commutation  of  the  fees,  or 
a  commutation  of  one  part  of  the  fees  for  a  fixed 
salary  in  consideration  of  an  entrance    examination. 
We  have  admirable  professors  ;  a  professor  of  natural 
philosophy,  and  a  professor  of  chemistry,  and  so  on, 
and  all  those  men  are  excellent  men,  but  they  get 
wretchedly  prepared  students.     Men  come  up  knowing 
nothing,   and  men  of  the  highest  acquirements   are 
liirccd  to  teach  elementary  subjects.     Now  a  man  like 
Professor  Tait   is  thrown  away  teaching  elementary 
science,  which  ought  to  have  been  acquired  in  the 
.•.mil  L'rade  schools,  and  if  we  are  ever  to  have  a  much 
higher  grade  of  teaching  in  the  University,  we  must 
have   entrance  examinations,  and   you   cannot    make 
those  men  insist  upon  entrance  examinations  if  they 
are  to  do  so  at  the  penalty  of  losing  three-fourths  of 
their  income. 

1648.  Is  there  no  entrance  examination  at  all?  — 
rsone  whatever.  Any  man,  no  matter  how  ignorant, 
comes,  and  there  are  enormous  classes  exceedingly  ill 
prepared. 

164!).  (  Mr.  Siniuielson.)  Does  that  apply  to  arts  as 
much  as  to  science?  —  Yes,  it  applies  as  much  to  arts 
j'nce  ;  it  is  quite  as  much  felt  there. 

1650.  (Clidinndii.)  At  present,  however,  several  of 
the  professorships  have  considerable  salaries  attached 
to  them  have  thev  not,  independent  of  fees  ?  —  Yes, 
they  have. 

1651.  But  that  does  not  apply  in  all  cases?  —  It 
does  not. 

1652.  Do  you  think  that  in  all  cases  there  should 
be  a  certain  tixed  salary?  —  I  do.     I  think  that  the 
profession  of  teaching  science  is  one  that  should  be 
well    paid.      If  a   man    is    to  be   an  investigator  of 

oe   and  not  pimply  to  try  to  make  an  income  by 
ii^  tin-  largest   number  of  students  of  all  kinds 
her,   you   must    give   him  the  material  conditions 
of  leading  an  easy  life. 

l<i.">:i.  Then  the  number  of  unprepared  students  who 
come  i>  very  great  as  compared  with  those  who  are 
really  able  to  take  ad  vantage  of  the  instruction  which 
the  pr<ift  --"i-s  arc  capable  of  imparting?  —  Yes;  for 
in.-lance,  some  of  my  students  complained  to  me  that 
J'rofes-or  Tail  had  been  obliged  to  spend  two  days  in 
explaining  to  a  class  of  I7">  pupil-  the  meaning  of  a 
sine  in  trigonometry  ;  before  lecturing  upon  light,  it 
ei-i  lainlv  ii'-ces-ary  that  they  should  understand 
tlii-  ;  ami  twoda\s  CPU  I  of  a  course  of  100  lectures  were 
occupied  in  that.  That  is  a  most  unhealthy  condition 
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1654.  Has   the  question  of  enforcing   an   entrance 
examination  ever  been  under  consideration  ? — Yes;   I 
think   that   every  professor   in  the  University  would 
like  it,  but  we  all  say  that    it  i-  perfectly  hopeless  to 
talk  of  it,  Ibr  we  cannot  get  Government  assistance, 
and  it  is  no  use  going  to  the  Government. 

1655.  Then  is  the  Government  aid  a  sine  qua  non  ? 
— We  fancy  so. 

1656.  (Professor  Huxley.)  But  is  there  not  more 
than  that  ;  you  must  revolutionize  the  whole  system 
of  secondary  education,  must  you  not,  before  you  can 
hope  for  it  ? — We  could   institute  it  at  once  as  far  as 
the  professors  are  concerned.     Then  comes  the  ques- 
tion of  whether  or  not  there  are  any  means  by  which 
this  elementary  education  could  be  given.     I  do  not 
think  there  are  at  present,  not  in  schools.     The  High 
school  has  tried  to  do  something,  and  I  believe  that 
they  are  honestly  desirous  of  giving  the  required  in- 
struction, but  the  great  difficulty  is  in  meeting  with 
competent  men  to  instruct. 

1657.  {Chairman.)  Are  there  no  schools  in  Scotland 
in   which  trigonometry  is  taught? — Yes,   but   it   is 
either  not  sufficiently  well  taught  or  not  sufficiently 
learnt.     I  cannot  explain  that  omission,  but  I  quite 
find  with  my  own  students  something  of  the  same 
kind.     The  second  grade  schools  are  marvellously  bad 
as  regards  the  teaching  of  science. 

1658.  Are  they  worse  in  Scotland  than  in  England, 
do  you  think  ? — I  have  no  means  of  knowing.    I  have 
a   suggestion  to  make   in  connexion  with   all  those 
things  and  in  connexion  also  with  the  aid  to  research 
•which  might  possibly  be  given  by  the  Government,  a 
suggestion  which  I  make  very  humbly,  because  it  is,  I 
own,  novel,  but   it   is  worth   perhaps   criticising.     I 
think  that  the  judging  of  the  applications  for  assist- 
ance, applications  for  the  endowment  of  new  chairs, 
and  the  application  of  Government  patronage  gene- 
rally as   regards   science  might  be  managed  by  the 
following   system.       Supposing  that   instead   of   the 
grant  being  given   simply  by  the  Department  itself 
(speaking  now  of  the  Committee  of  the  Privy  Council) 
there  were  a  representative  board  composed  of  men  ot 
science,  composed  of  professors  who  could    advise — I 
will  not  say  that   they  should   have   the   power   of 
deciding — I  would  rather  leave  that  with  the  Govern- 
ment, but  that  they  should  have  the  power  of  reporting 
at  any  rate  upon  each  of  those  applications,   I  think 
that  the  Government  would  get  better  advice  than  it 
can  command  at  present.     My  idea  is  that  this  board 
should  be  an  elected  board,  that  each  of  the  existing 
colleges  (you  could  easily   choose    the   colleges  and 
universities)  should  appoint  one  member  at  such   a 
board  as  that ;  but  however   the  choice  was  made,  if 
there  were  something  like  a  representative  board  ot 
scientific  men  to  advise  the  department,  even  if  their 
recommendations   were   not  necessarily  acted   upon, 
but  that  they  were  simply  a  reporting  body,  I  think 
that  the  Government  would  be  better  able  to  decide  on 
such  subjects  than  they  can  now  do,  and  that  their 
decisions  would  give  greater  satisfaction. 

1659.  You  have  formed  some  views,  have  you  not, 
with  respect  to  Government  patronage  ? — I  think  the 
suggestion  I  have  just  made  applies  to  appointments, 
for  instance,  to  vacant  chairs,  a  large  number  of  which 
must  necessarily  be  in  the  hands  of  the  Government, 
if  any  great  extension  of  the  present  endowments  is 
created  ;  I  do  not  know  how  otherwise  the  Govern- 
ment is  to  decide  who  is  really  the  best  man.  Wo 
cannot  have  competitive  examinations  for  professor- 
ships, I  think,  and  the  system  of  irresponsible  testimo- 
nials has  come  to  be  in  a  monstrous  state.  A  man  really 
prepares  a  blue  book  ;  every  man  one  has  ever  spoken 
to  sends  for  a  testimonial,  and  you  get  a  whole  library 
of  those  testimonials.  It  is  a  very  difficult  subject  to 
know  how  such  patronage  should  be  administered,  but 
I  do  not  think  that  it  would  be  a  bad  plan  if 
those  testimonials  were  referred  to  such  a  body  as  the 
council  of  one  onr  learned  societies.  I  do  not  think 
that  the  council  of  any  one  could  quite  be  accepted,  but 
such  a  W>dy  us  the  council  of  the  lloyal  Society  is, 
might  make  what  you  might  call  responsible  public 
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reports  as  to  appointments^  I  do  not  mean  that 
they  should  advise  the  appointment,  of  n  inun,  but 
they  might  say  such  and  such  lias  a  claim,  and  leave 
it  to  the  department  to  judge  of  the  claims.  I  think 
that  the  department  would  feel  itself  very  much 
relieved  by  having  such  advice  as  thai  upon  which 
they  could  net. 

1660.  Have  you   at    all  thought  of  the   number  of 
members  that  you  would  like  to  see  composing  such  a 
committee  of   advice  ? — I   thiuk    that   each   distinct 
college,  such   as,  in   Scotland,  the  four  universities, 
and  in  Knglaud,  certainly  in   London,  King's  College, 
and  University  College,  or  any  similar  college  which 
might  be  created   in   London,   should    each  have   its 
representative,  and    the  Irish  colleges   and   the   old 
universities  also  ;  that  would  form  a  rather  too  nume- 
rous body  to  be  consulted  upon  every  occasion,  but 
what  would  happen  in  such  a  council  as  thai  is   what 
practically  happens  in  all  large  councils,  the  question 
is  referred  to  a  sub-committee  which  is  chosen  by  that 
general  council,  because  they  know  who  is  really  com- 
petent to  form   an   opinion  upon  each  subject,  and 
the  report  would  come  up  as  the  report  of  the  sub- 
committee. 

1661.  Do  you  think  that  in  any  other  respects  the 
Government  patronage  might  be  so  administered  as 
to  stimulate  scientific  professional    instruction  ?  —  I 
think  it  might  more  than  at  present.     I  do  not  think 
that  the  plan  of  examinations  for  appointments,  say  in 
engineering,  either  has  been   very  successful  or  will 
be  very  successful.     No  doubt  any  man  who  pass-  :i 
good  examination  in  anything,  no  matter  how  foolish 
the  examination  is,  will  be  a  man  of  some  little  ability  ; 
but  I  do  not  think  that  you  can  pick   out  the  best 
engineer  by  an  examination,  certainly  not  in  a  room, 
and  I  think  that  if  the  Government  could  give  any 
weight  to  the  college  test  and  to  the  reports  of  the 
engineers   under  whom  their  pupils  have  served,  for 
instance,   they    might  very   largely   stimulate   work 
amongst  young  men,  and  they  would  fill  the  classes  by 
a  plan  of  that  kind,  but   I    doubt    the   possibility  of 
selecting  ready  made  men  by  examination. 

1662.  Have  the  Government  any  engineering  ap- 
pointments at  their  disposal  ? — Chiefly  in  India,  where 
they  have  a  considerable  number ;  and  as  to  the  Indian 
examination  I  have  not  seen  it  for  two  or  three  years, 
but  it  was  not  an  examination  that  I  could  conscien- 
tiously approve  of.  An  examining  engineer  necessarily 
examines  in  the  few  things  that  he  knows,  and  if  a  man 
is  to  be  ready  for  examination  in  the  whole  range  of 
engineering  knowledge,   he  would  need  not  to  have 
begun  his    education   but  to   have    finished    his    life 
before  he  was  ready  to  come  up.      The  only  possible 
form  of  engineering  examination  which  I  could  advise 
is  a  system  which  I  find  already  in  action  at  Carlsruhe, 
and  it  is  this,  that  the  men  shall  have  an  actual  piece 
of  work  given  them  to  do.      If,  for  example,  they  are 
examined  in   surveying,  the  examiner  says,  "  I  will 
"  give  you  a  month,  go  out   and  do  such  and  such 
"  surveys  and  sections,   and  so  forth,  and  bring  me 
"  back  your  work  certified  as  done  by  yourself ;  " 
but  excepting  in  that  wayl  do  not  know  how  you  can 
examine. 

1663.  (Mr.  Samuelson.)  The  question  of  examina- 
tion  for    an   engineer's    appointment   is    of    special 
importance  just  not,  is  it  not,  in  consequence  of  the 
Indian  Government  having  determined  to  construct 
nearly  all  the  railways  themselves,  instead  of  leaving 
them  to   private  companies,  which  has   hitherto  been 
the  case? — I  think  it  is  of  immense  importance.     If 
there  is  to  be  a  large  corps  of  Government  engineers 
like  that,  I  would  not  select  them  ready  made,  I  would 
make  them  and  make  them  systematically.     I  would 
make  them  upon  the  same  plan  as  I  have  suggested 
for  telegraphy.     I  would  take  young    men  well  pre- 
pared  in  pure    science,  and  I  would    send    (hem    as 
pupils    to   the  first    engineers   in    I  his   eoimtrv    or  in 
India,    and    at    the    end  of  :i    certain    period    f    would 
require  this  class  of  pupils  to  attend  college,  in  order 
to  acquire  more  special  technical  knowledge. 

1664.   (('/tni.r>tiH/i.)    Is    there    any    principle     upon 
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which  they  are  selected  at  present  ?  —  Yes,  there  lias 
been  a,  good  deal  of  care  taken  to  try  to  j_ret,  the  best 
men.  ( )ne  of  tin-  conditions  is  that  tliey  must  have 
served  a  certain  time  under  an  engineer,  and  there  is  ~\a-jn 

the  condition  that  they  must  have  attended  certain 
schools  which  are  supposed  to  give  engineering 
instruction,  and  then  Ihere  is  the  final  examination. 
But  the  mere  attendance  at  a  certain  school  fora  year, 
unless  you  give  the  professor  the  power  of  reporting 
the  degree  of  efficiency,  is  ii.-ele.~--,  and  the  system  of 
attendance  under  an  engineer  is  shamefully  abused. 
A  man  is  nominally  under  such  and  -uch  an  engineer 
and  begets  his  certificate,  "He  has  been  under  me 
for  such  a  time,"  no  work  whatever  having  been 
done.  Very  frequently  they  get  nothing  but  draw- 
ing, which  they  ought  to  have  acquired  long  b< 
they  go  there.  Boys  of  13  or  14  may  be  made 
most  excellent  draughtsmen. 

1665.  What  is  your  opinion  with  respect  to   the 
duly  of  the  Government  in  promoting   original  scien- 
tific research  ? — I  think  that  original  scientific  rc.-earch 
will  really  be  most  promoted  by  making  the  profession 
of  a  scientific  man  a  somewhat  better  one  than  it  is  at 
present.     If  there  were  a  very  much  larger  number 
of    chairs    and    decently   paid    professorships     than 
there  are  at  present,  you  would  have  a  much  larger 
body  of  men  acting  as  scientific  men.     I  am  clearly  of 
opinion  that  scientific  research  should  not  be  made  to 
pay  ;  it  should  not  be  made  a  remunerative  thing.     I 
do  not.   think   there  is  any  danger   of  that,  but   if   it 
could  be  done  I  think   it  would  be  a   very  bad  thing. 
Yon   must   not   let   men  scramble  for  grants   in  aid 
which  shall  be  grants  paying  the  investigator.    If  any 
grant  is  made  in  favour  of  direct  research  it  should  be 
entirely  for  researches  out  of  pocket,  and  I  think  that 
such  grants  as  I  have  mentioned  might  be  administered 
by  the  very  same  board  that  I  have  already  suggested. 

1666.  (Professor  Huxley.}  Does  not  that  come  in 
reality   to    doing    nothing    whatever   for   the    higher 
mathematics,  because  of  course  the  higher  mathematics 
involve  no  expense  except  the  expense  of  living  to 
the  person  who  works  at  their  application,  and  is  not 
that  practically  putting  a  bar  upon  the  higher  mathe- 
matical education  ? — I    think  not:  if  you   add    those 
additional  professorships  even  without  any  direct  en- 
couragement by  grants  in  aid,  and  if  you  give  additional 
institutions  where   additional   institutions  are  really 
wanted,  you  will  make  the  pursuit  of  higher  mathe- 
atics  more  remunerative,  and  I   do   not    thiuk   that 
with  respect  to  grants  in  aid  you  could  look  upon  the 
mathematicians  as  at  all  upon  the  same  ground   as 
physicists,  because  they  are  never  out  of  pocket ;  the 
expense  of  pen  and  paper  is  nothing. 

1667.  But  they  are  also  never  in  pocket  ? — Quite 
so.     When    I    say    that    additional    institutions    are 
required,  I  mean  in  places  like   Birmingham.     There 
is  Birmingham  without  anything,   and    there  is  New- 
castle    without     anything,     and     I    have    no    doubt 
many  other  large  towns.     It  would  be  a  pity  to  put 
two  or  three  competing  institutions  in  every  exi.-ting 
large  town.     I  should  be  sorry  to  see  another  univer- 
sity in  Edingburgh.     I  do  not  think  there  is  room  for 
it,   but  it  must   expect  to  compete  with  Newcastle, 
with  Glasgow,  and  other  large  towns. 

1668.  (Chairman.)  Have  you  any  hopes  of  seeing 
those    additional    scientific    institutions    which    you 
think  are  required,  established  without  the  interven- 
tion of  the  Government  ? — Very  little  indeed.    I  hope 
that  there  will  be  instituted,  with  the   assistance   of 
the   Government,  institutions  of  the  class  of  Owens' 
college,  and  of  the  class  of  the  Edinburgh  University. 

1669.  Partly  subscribed  to  by  private   individ 
and  partly  from  the  State? — Yes  ;  and  I  hope  that 
those  would  really    be    called   universities,  and    not 
special  schools,  but  that  they  will  contain  perl., 
chairs   which   are  found  to  answer,  and   that  when  a 
chair  is   found    to   answer   another  may  be  founded  of 
the  same  na> 

1670.  (Mr.Sntniichnii.)   Thosu  chairs  being  >p.  cial 
chairs  ?—  Yes  ;   for   instance,    if  a   chair    is    found    to 
answer  in   Edinburgh,  found   another  in  Aberdeen  by 
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fttttr       ,11  nwans,  »nd  if  both   classes  fill,   found   one    in  St. 

'"*.'"•        Audi  p  "I1   a  healthy  competition   amongst 

them,  but  il'voii  lind  the  chair  of  practical  astronomy 

« June  i»;o.    i"    absolutely    empty   HI    Edinburgh   do    not   found 

'.  '     another  at  Aberdeen. 

I»i71.  You  said,  with  reference  to  engineering 
nppointments,  that  you  would  rather  make  the  persons 
to  whom  you  would  give  employment  than  take  them 
ready  made.  Would  not  that  be  a  rather  hard  ease  at 
this 'moment  up. >u  the  numerous  men  of  middle  :iv, 
who  are  unemployed  as  civil  engineers? — It  would  be 
80  certainly.  When  I  said  that  I  would  rather  make 
them  than  lake  them  ready  made  I  was  not  thinking 
of  tin'  higher  appointments.  1  was  thinking  of  the 
young  men  who  come  to  me,  who  are  going  up  for 
examination.  You  canuot  possibly  appoint  to  the 
hiirher  appointments,  by  examination,  and  those  men  of 
middle  age  would  really  be  qualified  for  the  higher 
appointments. 

1672.  All  you  meant  to   say  was   that   the   raw 
material  as  you  find  it  now  is  not   satisfactory,  and 
you   would   do   something   more  with  it  before  you 
would  allow  it  to  net? — I  mean  this,  that  in  the  pre- 
paration of  the  raw  material  I  would  follow  the  plan 
that  I  have  suggested  of  choosing  men  at  an  earlier 
stage  in  their  life  than  after  they  had  completed  their 
professional  education,  when  they  have  done  nothing 
practically  by   which  you   could  judge  of  them   and 
when  j'ou  cannot  satisfactorily  examine  them. 

1673.  You  are  aware,  no   doubt,   of  the   circum- 
stances  under  which  the  special   schools,   or   many 
special   schools,  were   originally   established  on  the 
continent,  for  instance,  the  Ecoles  dcs  Arts  et  Metiers 
in    France,   and   the  Polytechnic  School  in  Berlin  ? 
— ^ 

1674.  At  the  time  when  those  schools  were  estab- 
lished there  were  no  manufactures,  or  scarcely  any 
manufactures,  and  there  was  no  engineering  practice  ? 
— Precisely  so. 

1675.  Are    you    not   aware  also  that   since   then 
circumstances   have   changed  on   the   continent,    and 
there  is  a  tendency  to  abandon  the  system  of  teaching 
the  mechanical  arts  in  schools  ? — I  think  there  is.      I 
think  there  is  a  strong  reaction  against  it. 

1676.  And  that  in  some  of  the  more  modern  poly- 
technic   cchools,   for    instance,    those  of  Zurich    and 
Carlsruhe,   the   pupils   are  recommended  to   make  a 
break    in    their   instruction,   to   take   the    theoretical 
courses   first,    next  to  enter  a  laboratory  or  an   en- 
gineering  establishment,    as    the    case   may    be,  and 
then  to  return  for  scientific  instruction  in  the  more 
technical  departments  ? — Yes,  I  am  aware  that  that  is 
recommended,    and    it  almost  precisely  coincides,  as 
you  observe,  with  what  I  wish  to  do  ;    but  I  do  not 
find  that  this  is  as  yet  very  largely  acted  upon. 

1677.  But  so  far  as  it  is  acted  upon,  that  is  precisely 
what  you  would  like  to  see  done   in  this  country  ? — 
F.xcept  that  I  should  not  like  to  see  the  theoretical  part 
given    in    a    special    school.     I  would    rather    see  it 
given  in  what  may  be  called  a  university. 

HI7K.  (Sir  J.  'K(ii/-Shiitttcworth.)  Did  I  rightly 
understand  you  to  say  that  you  prefer  that  there 
should  be  some  practice  in  the  workshop  before 
students  receive-  scientific  instruction? — No;  theory 
first,  practice  next,  and  application  of  theory  to 
practice,  last. 

Hi7!l.  You  would  not  give  any  preliminary  instruc- 
tion in  the  workshops  ? — No  ;  the  instruction  in  the 
workshop  is  the  practice  for  mechanical  engineering. 

KIM).  (  />/-.  Miller.)  I  think  you  said  that  you  had 
great  difficulty  when  students  came,  in  making  them 
understand  simple  expressions  such  as  connecting 
rods? — Yes. 

1681.  1  also  understood  you  to  say  that  you  would 
not  object  to  students,  iii  their  earlier  course,  being 
taken  through  the  workshop  and  setting  the  machinery 
in  operation,  together  with  illustrative  lectures? — 

No  ;  but  a  man  ought  not  to  < ie  !•>  me  before  he  has 

I,  en  at  real  work.  The  students  who,  1  lind,  practi- 
cally benefit  from  what  I  teach  them  are  men  who 
have  already  been  in  contact  with  real  work. 


UiS2.  (Sir  .7.  Kay-ShuttlewordL)  Yours  is  a 
technical  course,  is  it  not? — Yes,  mine  is  a  technical 
course.  1  should  like  them  to  take  pure  science  first, 
and  then  come  to  the  technical  teaching. 

1683.  {Mr.  Sumuclson.)  Are  you  aware  that  there 
is  great  confusion  in  men's  minds  between  such  special 
courses  as  yours,  and  laboratory  instruction  in  colleges? 
— I  think  that  there   is   a  good   deal  of  confusion.     I 
think  that  people,  however,  are  coming  to  understand 
it  better. 

1684.  Is  there  not  one  ground  for  special  courses 
such  as  yours,  that  there  is  a  tendency  in  the  work- 
shops to  subdivide   the   labour   almost   infinitely  ? — 
Yes,  there  is. 

1684.  For  instance,  one  man  shall  be  occupied  with 
the  construction  of  hydraulic  apparatus,  and  another 
entirely  with  the  construction  of  locomotives,  and 
another  of  marine  engines,  and  so  on  ? — Yes. 

168o.  And  that  unless  the  pupil  had  the  opportunity 
of  attending  some  general  course  in  his  special  depart- 
ment of  art,  his  knowledge  would  be  limited  simply  to 
that  small  division  of  his  art,  which  he  would  have  learnt 
iu  the  workshop  ? — That  is  quite  true  ;  I  do  not  see 
how  any  man  can  learn  thoroughly  more  than  one  or 
two  branches,  but  unqestionably  the  attending  of  a 
general  course  of  lectures  upon  the  subject  will  show 
him  how  the  principles  are  applied  to  his  particular 
branch,  and  will  enable  him  the  better  to  apply  those 
same  principles  to  any  other  collateral  branch  of  which 
he  has  not  a  detailed  knowledge. 

1686.  So  that  he  would  be   a  better  locomotive 
engineer  for  knowing  something  of  marine  engineering 
and  vice  versa  ? — Yes,  certainly. 

1687.  {Professor  Stokes.)    Do  I  understand  you  to 
recommend  that  in  the  case,  say,  of  civil  engineering, 
the  whole  apprenticeship  should  begone  through  before 
the  student  comes  to  the  lectures  of  applied  engineer- 
ing ? — I  do  think  that  either  the  whole  should  be 
gone  through,  or  that  he  should  attend  them  during 
the  last  six  months  of  his  apprenticeship.     I  have  mea 
in  Scotland,  who   are  very  hard   working,  who  come 
to  me  and  attend  perhaps  one  other  course   in  the 
university  and  do  their  professional  work  at  the  same 
time,  but  their  habits   are  so  remarkable  as  to  hard 
work,  that  I  do  not  know  whether   anywhere  else  it 
could  be  done.    I  have  men  coming  and  attending  my 
course  at  9  o'clock  in  the  morning,  going  to  their  work 
at  10,  going  on  with  their  work,  with  only  the  dinner 
and  tea  hour,  till  9  o'clock  at  night,  and  then  doing  my 
exercises  and  keeping  near  the  head  of  the  class. 

1689.  (Dr.   Miller.)    Are    they   workmen? — No, 
they  are  not  workmen  ;  they   are   men  who  are  in 
offices  as   draughtsmen,  and   as   assistant  engineers. 
In  the  borough  engineer's  office  I  have  one  case. 

1690.  {Mr.  Samuelson.)  From  your  knowledge  of 
young  men  in  England,  you  do  not  think  that  that  is 
a  system   that   would  be  very  generally  applicable  ? 
— I  feel  very  much  convinced  that  it  would  not.     It 
certainly  could  not  have  been  applied  to  University 
College  ;  my  students  did  not  work  there. 

1691.  Have  you  attempted,  at  all,  to  introduce  the 
plan   which   you   prefer   in    Edinburgh ;    have    you 
recommended   those   who   have    applied   to   you    to 
go   through  a  preliminary    apprenticeship  ? — Yes,    I 
have,    and  one   firm  has   made  it   a   condition  of  the 
articles  which   they  sign  with   their  pupils,  that  they 
shall  attend  my  course,  not  after   the   conclusion  of 
their  apprenticeship,  but  during   the  apprenticeship, 
which  is  the  next  best  thing.     They  say,  "  You  shall 
be  with  us  five  years,"  I  think  it  is,  "  and  two  winters 
"  you  shall  spend  at  the  university  in  such-and-such 
"  classes."     That,   I   think,    will     work    exceedingly 
well.     I  would  rather  have  them  at  the  end,  but  in 
the  middle  is  better  than  not  at  all. 

1692.  Do  you  think  that  that  is  likely  to  be  adopted 
by  the  engineering  profession  generally? — I  think  it 
will  in  time,  but  the  engineers  are   persuaded  of  the 
correctness  of  their  own   old  system  of  teaching,  and 
they   are    difficult    to  move  as   a  body ;  but  it  would 
grow  upon    them   if  engineers  generally  would  adopt 
the  plan  of  insisting  upon  the  attendance  at  King's 
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College,  or  University  College,  in  London,  of  their 
pupils  during  a  part  of  their  apprenticeship,  the  hitter 
years,  it  would  grow  upon  them,  and  it  would  give; 
them  what  they  now  require,  and  if,  in  addition  to 
that,  they  would  not  take  a  man  as  pupil  unless  he 
had  passed  a  certain  examination,  wo  should  have 
admirably  educated  engineers  in  England. 

1693.  Do   you    think   that    unless    our   engineers 
become  more  scientific,  they  will  bo  in   great  danger 
of  being  distanced  by  continental  engineers  ? — Hardly 
that,  although  I  do  think  that  they  would  be  very 
much  better  for  having  a  greater  dose  of  science.     I 
do  not  think  that  they  would  be  beaten  ;  I  think  there 
are   so  many   conditions   favourable    to    success    in 
England  ;  the  amount  of  capital,  the   natural  bent  of 
the  country,  and  the  system  of  natural  selection,  by 
which  the  weak  man  invariably  goes  to  the  wall. 

1694.  Do  not  you  think  that  those  conditions  are 
beginning    to   prevail  very   much    in   the   North  of 
Germany  ? — Yes  ;  I  think  that  we  cannot  keep  the 
supremacy  that  we  had  at  first  starting,  and  that  we 
shall  not  keep  ahead  without  some  effort. 

1695.  With  reference   to   railways  being  made  in 
Hungary  and  Turkey,  and  in  Eastern  Europe  generally, 
are  you  aware   that  the  competition  with  the  North 
Germans  is  becoming  very  seriously  felt  ? — Yes,  it  is. 

1696.  You    stated    that   the   want   of  theoretical 
knowledge  was  likely  to  make  itself  felt  in  the  art  of 
telegraphy  ;  can  you  illustrate  that  ? — I  can  illustrate 
it  in  this  way.     The  men  who  are  now  being  sent  out 
upon  very  large  salaries  to  different  stations  that  I 
know  of  are,  I  consider,  incompetent;  they  are  incom- 
petent to  test  cables,  to  find  ont  whether  cables  are  in 
a  good  or  bad  condition.     Their  theoretical  require- 
ments are  far  below  what  I  think  necessary.   I  cannot 
find  men  to  recommend  for  those  appointments. 

1697.  And  you  think  that  without  theoretical  in- 
struction, no  amount  of  practice  is  likely  to  qualify 
them  ? — I  think  not.     The  other  cases   are  exceed- 
ingly exceptional.      One  of  the  best  electricians  id 
England  was    a  watchmaker,    and    another    was   a 
plumber  ;  but  those  men  have  been  very  exceptional 
men,  and  under  any  system  whatever,  however  bad, 
such  men  gradually  get  the  necessary  knowledge  ;  but 
if  we  are  to  educate  an  average  man  we  must  provide 
him  with  some  plan  by  which  he  can  get  knowledge. 

1698.  I  suppose  you  would  say  as  to  those  excep- 
tional cases,  rather  that  they  are  self-taught  than  that 
they  are  untaught  ? — They  are  self-taught. 

1699.  You  are  aware,  are  you  not,  that  the  Govern- 
ment grants   in  aid   of  science  are  increasing  very 
much  from  year  to  year  ? — Yes,   I  am  happy  to  say 
they  are. 

1700.  Supposing  that  it  should  be  found  necessary 
or  expedient   to  place  a  limit  upon  them,  would  you 
consider  it  more  important  that  aid  should   be  given 
upon  an  increased  scale  to  elementary  science,  or  that 
a  portion  of  the   fund  should  be  diverted  to  more 
advanced  science  ;  I  am  asking  this  question  with 
reference  solely  to  the  economy  of  industry  ? — I  really 
do  not  know. 

1701.  Would  you  consider  it  more  important  that 
the  workmen  should  be  taught  or  that  the  managers 
should  be  taught  ? — The  managers.     The  workman 
I  regard  as  the  producing  power,  and  his  power  of 
producing  is  very  little  increased  by  scientific  teaching. 
I  do  not  suppose  that  a  workman  in  an  engineering 
works  would  produce  very  much  more,  though  perhaps 
he  would  produce  a  little  more,  by  learning  mechanical 
drawing. 

1702.  The  chief  economical  advantage  of  teaching 
workmen  would  be,  would  it  not,  that  you  would  get 
a  larger  field  from  which  to  select  your  foremen  and 
managers? — That   is    one   advantage,   and    that   he 
would  be  a  more  intelligent  being. 

1703.  But  so  far,  merely,  as  the  direct  industrial  re- 
sult goes,  would  not  the  formation  of  one  good  manager 
be  an  equivalent  to  the  instruction  of  a  large  number  of 
workmen  ? — I  should  fancy  it  would  ;  I  think  that  if 
you  simply  want  to  produce  wealth  you  ought  to  get 
the  most  highly  trained  managers  possible,  and  make 


your  men  into  the  merest  possible  machines.  I  do  not 
think  that  that  would  bo  a  desirable  result;  but  if  you 
look  purely  to  the  production  of  wealth,  each  man 
should  do  as  much  as  possible,  and  do  it  from  sheer 
skill. 

1704.  When  wo  are  told  that  the  superior  scientific 
instruction  of  the  continental  nations  is  aiding  them  in 
material  production   as  compared  with  this  country, 
you  would  apply  that  rather  to  the  managers  and  the 
foremen  than  to  the  workmen  ? — Yes.     1  have  not  met 
with   scientifically  educated  workmen  abroad.      The 
only  superiority  that  I  have  found  in  the  instruction 
has  been  in  the  drawing,  and  one  advantage  of  that 
is,  that  a  much   larger  number  of  workmen  can  make 
drawings  and  understand  drawings  than  in  England. 
I   have   not   met   with   any   workmen   of    the   class 
indicated  in  the  question. 

1705.  Nor  do  you  believe  them  to  exist  ? — I  do  not 
think  they  do. 

1706.  In  speaking  of  the  workmen   being  better 
instructed  in  drawing  than  in  this  country,  to  what 
nations  would  that    more    especially   refer  ?  —  Both 
French  and  German. 

1707.  Do  you  think  it  possible  to  instruct  work- 
men in  science  till  they  have  learnt  to  read  and  write  ? 
. — No,  I  think  that  you  could  only  teach  those  work- 
men science  who  are  selected  by  themselves  by  the 
interest  that  they  feel  in  these  things,  and  who  come 
voluntarily  to  adult  classes,  such  as  are  given  in  that 
Watt  Institution.     Their  very  attendance  upon  those 
classes  proves  that  they  are  remarkable  men. 

1708.  If  you  found  a  vast  increase  in  the  number 
of  scientific  students  in  the  elementary  classes  within 
a  very  short  space  of  time,  would  you  not  regard  that 
with  some  little  suspicion  ? — I  should  have  to  know  a 
great  deal  more  about  the  special  circumstances  of  the 
case  before  I  could  judge  of  it.     I  should  perhaps 
regard  it  with  some  suspicion,  because,  if  I  may  say 
so,  I  regard  everything  with  suspicion. 

1709.  Would  you   think   that  the   testing   of  the 
knowledge  should  be  all  the  more  particular  if  you 
found   that  a   large   number  of  men  were  devoting 
themselves   to   teaching   science,    and   that   n,   large 
number  of  pupils  came  up  upon  the  results  of  whose 
teaching   the   teachers   were   claiming    payment  ? — 
Certainly  the  examination  should  be  a  strict  exami- 
nation before  the  payments  were  made,  but  I  do  not 
know   that   I   would  increase   the   strictness  of  the 
examination,  simply  because  the  number  of  men  who 
came  up  increased.    If  the  examination  were  originally 
a  fair   one,  and  one  that  really  did  show  a  certain 
degree  of  proficiency,  I  think,  looking  at  the  5,000/. 
only  which  is  paid  for  results  in   any  particular  year, 
that  is  so  small  a  sum,  that  before  I   should  dream  of 
putting   a  limit  upon   it,  it  should  amount  to  a  great 
many   thousand   pounds    more.     The    increase    has 
been  very  great,  in  1867  it  was  only  o,OOOA,  and  now 
it  is  34,000/. 

1710.  (Dr.  Sharpey.)  How  many  courses  have  you 
given    in    Edinburgh  ? — I    have   given   two    winter 
courses  and  two  summer  courses,  and  one  course  of 
mechanical  drawing.     I  have  actually  tried  to  intro- 
duce that  myself  into  the  university,  though  I  regard 
it    as   belonging   more   properly    to    elementary   or 
second  grade  education. 

1711.  What  has  been  the  attendance  of  pupils? — 
The  first  year  I  had  24  in  my  winter  course,  and  the 
second  year  26.     In  the   summer  course  the  number 
is  much  smaller  ;  5  the  first  year,  and  12  the  second 
year. 

1712.  Were     they    intended     to    be    professional 
engineers  ? — Yes,  all  of  them. 

1713.  Your  course  does  not  include  pure  science  ? — 
My  course  is  not  a   purely  scientific  course.     I  find, 
just  as  Professor  Tait  has  to  teach  trigonometry,  so  I 
am  obliged  to  teach  for  a  portion  of  my  course  statics 
and  dynamics. 

1714.  But  you  really  think  that  your  pupils  ought 
to  come  prepared  in  the  subjects  of  pure  science  ? — 
Yes  ;  I  am  able  to  send  a  certain  number  away  with- 
out a  preliminary  examination  at  all.     I  tell  them 
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,re  not  lit  U  COM  here,  1  M  that  you  nmsl  go 
«w,,v  and  come  back  ..pim."  I  am  ab  e  to  t,-ll  them 
that.  U-cai.M-  «.iv  salary  is  already  suthe,enMy  large 

"•  i«'v«»-  »••«•  '"'••"  i""-1"-"1"1'  work;   l  «et  40(>/; 

a  year,  independent  of  the  fees,  so  that  I  can  reject 
u  in  nil  if  he  is  not  sufficiently  prepared. 

171.1.  Tli.  'ii  vou  have  u  preliminary  examination 
have  you?  —  Not  exactly  that,  Imt  in  the  first  exami- 
nation at  the  en-1  of  the'  first  week  the  answers  to  the 
questions  show  me  and  show  the  men  themselves 
whether  they  can  follow  the  course. 

ITlfi.  I  think  I  may  gather  from  that  reply  and 
what  you  have  previously  said,  that  you  would  prefer 
that  student;-  of  your  class  and  similar  classes  should 
be  le-tcd  u  to  ('heir  fitness  to  enter  by  an  entrance 
examination?—  I  should  like  it  very  much. 

1717.  And    a    tolerably    strict    entrance    examina- 
tion ?—  Yes,  a  tolerably  strict  entrance  examination. 

1718.  Something  like  what  was  used  for  some  of 
those  French  schools  ?—  Not  so  strict  as  that, 

1719.  Such  as  the  Ecole  Chaptal  for  instance?  — 
Not  such  as  the  student  could  take  on  leaving  the 
Ecole  Chaptal. 

1720.  Or  such  as  the  Ecole  CentraleV—'No,  that 
would  be  too  strict.     It  might  come  up  to  that  in  the 
course  of  a  few  years,  but  at  present  I  should  have 
only,  perhaps,  two  pupils.     I  do  not  think  that  there 
are  more  than  two  a  year  who  come  to  me  that  could 
pass  that  entrance  examination  at  the  Ecole  Centrale. 

1721.  You  think   that  in  course  of  time  and  by 
proper   arrangements  it  might  be  brought  up?  —  It 
may  -ret  a  good  deal  higher,  but  I  doubt  its  getting  so 
high  as  that. 

1722.  As  to  the  source  from  whence  your  pupils 
obtain  this  education  in  pure  science,  I  presume   that 
they  obtain  it  in  the  University  of  Edinburgh  ?  —  They 
obtain  some  of  it  in  the  University  of  Edinburgh,  and 
some  in  preparatory  schools,  such  as  the  High  schools. 

1723.  But,  of  course,  in  any  of  the  other  Scottish 
Universities  they  might  obtain  the  same  training  ?  — 
They  would  get  the  same  training,  or  at  Dollar.    I  get 
well-prepared  students  from  Dollar. 

1724.  In  short,  you  would  not  wish  to  confine  them 
to  any  particular  establishment,  provided  they  gained 
the  instruction  ?  —  No. 

172.').  You,  as  a  rule,  prefer,  I  think  you  said,  that 
there  should  be  such  institutions  throughout  the 
country  where  that  amount  of  pure  science  might  be 
obtained?  —  What  I  might  call  a  science  school  as  dis- 
tinguished from  a  classical  school.  I  think  there  is 
the  greatest  want  in  that  direction. 

1726.  How  could  those  schools  be  aided  by  the 
Government,  do  you  think  ?  —  I  do  not  see  how  the 
Government  can  aid  them.  A  second  grade  school 
for  the  middle  classes  is  a  paying  speculation,  and  the 
proprietors  of  those  schools  get  up  what  suits  the 
parents,  and,  except,  by  acting  upon  the  recommenda- 
tions of  the  Schools'  Inquiry  Commission  with  respect 
to  ilic  grammar  schools,  I  do  not  know  how  Govern- 
ment can  aid  them,  lint  I  think  those  recommendations 
should  most  unquestionably  be  acted  upon. 

172T.  So  as  to  utilize  the  resources  of  the  endowed 
schools  throughout  the  country  ?  —  Yes,  those  endow- 
ment:- >hould  be  in  part  devoted  to  the  formation  of 
science  schools,  and  to  creating  bursaries  for  science, 
and  things  of  that  sort,  in  different  places  all  over  the 
coin 

172S.    In    the  case   of    -cliolnrships   founded  by    the 

rumen!   for  proficient    students,  might    not   those 

•.  ailablc   for  various    r-chools?  —  Yes,  they  might; 

but   to  attempt    to  meddle   by  direct    giants  with   the 

education  of  d:i--es  who  can  pay,  and  do  pay  for  their 

own  education,  i>  a  thing  which  I  should  view  with 

very  great   suspicion,   mid    1   do  not  know   how  it    is 

to  be  done. 

172!).   (J'rtift  xxnr  lln  ill  ;/.  )    It     -truck    me    that    in 

of  your    replies    to    Mr.   Samuel-on    you    and    lie 

were  a    little  at    ero-s  puipo  Bl     a«  to   the    meaning   of 

in-lriietion    or  leaching    in     science.       1     ,-hould     like, 

therefore,  to   ns.k    a  question    or  two  about   that.     I 


presume  you  did  not  mean  to  convey  that  it  was 
impossible  to  give  a  certain  amount  of  instruction  in 
elementary  science,  which  should  be  very  valuable  and 
MTV  genuine  to  boys  and  girls,  we  will  say  between 
12  and  16? — Certainly  not  between  12  and  16  ;  a  boy 
of  13  can  be  made  to  understand  chemistry  uncom- 
monly well,  and  geometry  exceedingly  well,  and 
elementary  physics  also.  I  have  seen  schools,  for 
instance,  the  Ecole  Chaptal,  in  which  classes  of 
boys  of  13  or  14  were  receiving  real  instruction  in 
science. 

1730.  You  are  aware,  are  you  not,  that  until  the 
last  few  years  there  has  been  absolutely  no  means  of 
sriving  instruction  of  that  kind  to  persons  who  are 
reached  by   primary   instruction  in   this   country  ? — 
Little  or  none  I  fancy.     I  am  not  so  well   acquainted 
with  that  subject  as  I  could  wish,  but  I  think  it  was 
little  or  none. 

1731.  Supposing,  therefore,  that  competent  teachers 
could  be  found,  and  it  were  worth  their  while  to  give 
such  instruction,  there  would  be  nothing  to  prevent 
a  very  rapid  increase  in  that  instruction  ? — Not  if  the 
teachers  were  competent,  I  do  not  think  there  would. 

1732.  So  that  we  come  back  to  the  question  which 
Mr.  Sarnuelson  put  to  you,  the  doubling  or  the  trebling 
in  the  course  of  four  or  five  years  of  the  number  of 
young  people    under    instruction   in   these    matters 
would  not  really  be  the  slightest  ground  for  supposing 
that  the  instruction  was  unsound  in  itself? — The  mere 
doubling  of  the  numbers  would  not.     I  fear  that  I 
am  not  acquainted  with  the  facts  which  are  being 
alluded  to,  and  any  apparent  great  increase  would.  I 
think,  call  for  examination  to  ascertain  whether  it 
were  due  to  a  real  increase  of  instruction,  or  whether 
people  were  being  brought  forward  merely  for  the  sake 
of  swelling  the  results. 

1733.  1  could  put  before  you  the  facts  upon  which 
Mr.  Sarnuelson  has  argued.   It  is  a  matter  of  fact  that 
the  number  of  pupils  under  examination  in  connexion 
with   the    Science    and    Art   Department  has   very 
largely  indeed  increased  within  the  last  four  or  five 
years,  for  instance,  this   year  I  should   think  there 
must  be  in  some  branches  50  per  cent,  more  under 
instruction  than  there  were  last  year  ;  but  you  must 
understand  that  the  system  of  examination  has  been 
conducted  by  the  same  persons  throughout  that  time  ; 
that  the  proportion  of  rejections  is  exceedingly  high, 
and  that  so  far  as  we  know  there  is  evidence  to  show 
that  the  examiners  do  their  duty ;  under  such  circum- 
stances  should  you   think    that   there  was    anything 
remarkable  or  suspicious  in   the  increase  of  the  num- 
ber of  persons  under  instruction  ? — No,  I  do  not  think 
I  should,  because  not  only  of  late  years  has  there  been 
an  increase  in  the  number  of  teachers  perhaps,  but 
also  the  number  of  schools  that  are  acting  under  those 
regulations  have  very  considerably  increased.     Look  at 
Edinburgh,  the  Watt  Institution,  I  know,  this  year  lias 
sent  up  a  considerable  number  of  people,  but  either 
they  did  not  know,  or  did  not  choose  to  avail  them- 
selves previously  of  those  regulations,  and  I  daresay 
there  may  be  a  considerable  numbei  more  instances  of 
that  kind. 

1734.  You  were  speaking  just  now,  with   approba- 
tion of  the  recommendations  of  the  School  Commission. 
We  have  reason  to  think  from  a  document  which  has 
reached  us  from  the  present   School    Commissioners, 
that  it  is  contemplated  to  employ  a  part  of  the  endow- 
ments at  present  at   the  disposal  of   education  in   the 
country,  to  the  setting  up  of   schools  for  science,  with 
a  special   scientific  direction,  apart   from  the  cla:-sical 
schools.     Do  you  think  that  that  is  a  good  recommen- 
dation or  a  desirable  one  ? — I  do  think  it  is.  I  think  that 
where  you  have   large  schools  which  are  divided  into 
two  sides,  the  classical  side  and  what   is  called  the 
modern    side,  there  will  be  a,  rivalry  of   a   bad  kind, 
that    the   one   will  be  looked    upon   as   superior  to 
the    other    from     some     ancient    associations.      Very 
generally,  hitherto,  the    modern    .-ide    is    looked   down 
upon  as  an  inferior  commercial  thing  ;   it  is  too  often 
spoken  of  as    if   it.  were  a  fit  preparation  for  the  lower 
walks   of  life,  and   that  men   who   were  going  to  be 
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statesmen  and  lawyers  should  go  into  the  old  school, 
and  the  mere  tradesmen  and  professional  people  should 
content  themselves  with  the  modern  side.  I  think 
that  is  a  very  unhealthy  state  of  things,  because  I 
believe  that  science  will  ati'onl  just  as  good  culture  as 
classics  ever  have  done.  I  am  not  prepared  to  sny 
better,  but  whenever  we  get  sufficiently  cultivated 
men  to  teach  science  in  sufficient  numbers,  it.  will 
afford  an  excellent  culture  to  the  mind.  I  would 
rather  see  a  separate  science  school  with  its  own  tra- 
ditions, and  with  its  antagonism  to  the  neighbouring 
classical  school  as  to  which  will  turn  out  really  the 
finest  men,  than  T  would  see  one  school  divided  into 
two  parts. 

1735.  Do   not   you  think   that   both   literary  and 
scientific   training   is   each   of  them   necessarily  one 
sided,  and  that  the  establishment  of  separate  schools 
for  those  things  would  tend  to  exaggerate  the  evils  of 
both  ? — I  think  it  would  do  so,  if  you  were  in  your 
science  school  to  banish  literature  altogether,  and  if 
from  your  literary  school  you  were  to  banish  science 
altogether,  but  I  do  not  think  it  would  do  so  if  you 
keep  a  sufficient  tincture  of  letters   in  the   science 
school,  and  a  sufficient  tincture  of  science  in  the  other 
school.     The  sort  of  rivalry  which  1  should    like  to 
see,  is  the  rivalry  that  exists  between  Cambridge  and 
Oxford,  one  being  distinctly  more   mathematical  and 
the  other  distinctly  more  classical.  I  doubt  very  much 
any  one  university  performing  the  function  of  those 
two. 

1736.  Is  it  not  possible  to  suggest  another  method 
by  which  the   foundation  of  all   education  shall   be 
scientific,  and   the    superstructure   in    the   one   case 
literary  and   historical,  and  in   the  other  case  more 
particularly  scientific  ;  and  would  not  that  be  a  better 
arrangement,  seeing  that  science  is  at  the   bottom  of 
all  modern  thought  whatever  and  of  all  methods  of 
thinking  ? — That  would  be  so  great  a  revolution  that 
I  am  timid  about  it.     I  dare  not  venture  upon  it.     I 
believe  that  I  have  observed  that  in  some  children, 
even  from  the  very  earliest  age,  there  is  much  greater 
aptitude  to  take  in  literary  training,  and  in  others  much 
greater  aptitude  for  scientific  training. 

1737.  Still  there  is  a  general  training  in  certain 
kinds  of  knowledge  which  is  necessary  for  all  man- 
kind, is  there  not,  and  it  is  well  that  all  persons  should 
have   thai   foundation.     You   suggest  a   preliminary 
scientific  examination  through  which  persons  going  to 
the  special  study  of  engineering  should  pass,  do  you 
think  it  possible  that  that  preliminary  scientific  training 
which  is  required  for  such  examination  should  be  made 
common  to  all  the  scientific  professions  ? — Quite  so. 

1738.  Would  not  that  very  possibly  do  away  with 
some  of  the  great  difficulties  which  at  present  exist  in 
all  scientific  professions,  because  we  have  a  mass  of 
raw  material,    as    for    instance   in  your   own  class,  a 
number  of  engineers  who   come  up   occasionally  in- 
capable of  understanding  what  they  are  to  be  taught  ? 
— Quite  so. 

1739.  Would  you  see  any  objection,  for  example, 
to  medical  men,  who  are  trained  as  specially  as  en- 
gineering students,  going  through   this   preliminary 
scientific  examination  ? — On  the  contrary,  I  think  it 
would  be  exceedingly  desirable  that  they  should  get, 
and  in  the  very  same  schools  too,  that  training  which 
I  would  give  to  engineers.     It  would  be  a  monstrous 
pity  if  we  took  our  young  men  and  separated  them  off 
very  early  in  life  into  exceedingly  different  classes. 
I  would  keep  them  together  as  late  as  possible,  and 
that  is   one  of  the  reasons  why  I  should  like  to  give 
those  special  courses  to  which  I  have  alluded  in  what 
may  be   called    universities.     I    should   like   to   see 
the  medical  men  trained  there  side  by   side  with  the 
engineers. 

1740.  Would   not   that   involve   the    necessity  of 
special  courses  in  the  university  ?     Do  you  think  that 
you  could  oblige  the  arts  men  to  go  through  the  same 
course  of  scientific  study  as  those  gentlemen  who  are 
intended  for  the  more  particularly  scientific  profes- 
sions?— I  am  looking  to  their  getting  their  scientific 
training  sufficiently  early  to  enable   them   to   begin 


engineering  actually  before  they  go  to  the  university. 
As  you  say,  young  men  can  learn  chemistry,  natural 
philosophy,  geometry,  ami  ti-ig.inoniclry  between  the 
ages  of  l.'i  and  10,  with  which  1  thoroughly  agree  ; 
1  think  that  they  should  get  that  training  in  other 
schools,  common  to  all,  up  to  the  age  of  18. 

1741.  Do   you    think    that   sufficient    preliminary 
scientific  education  for  the  purposes  of  an    engineer 
and  for  a  medical  man  could  be  obtained  in  the  ordi- 
nary schools  practically  before  the  age  of  18  ? — If  I  he 
school  were  good  enough,  I  have  no  doubt  of  it  what- 
ever.    You  do    not  require    the   higher  calculus   in 
engineering,   though  a  certain  number  of  men   will 
always   take   to   it   as   a   pleasure,   and  will  have  a 
certain  advantage  from  it  ;    but  the  necessary  amount 
of  mathematics  in   ordinary  use,  algebra,  geometry, 
trigonometry,  and  those  things  could  easily  be  learnt. 
The  very  examination,  to  which  I  think  Dr.  Sharpey 
alluded,  for  entrance  to  the  Ecole  Centrnlc,  is  quite 
enough,    if  a   man  could  pass  that  examination,   to 
qualify  him  to  begin  the  practical  work  of  engineering. 

1742.  So  far  as  engineering  was  the  business  of 
their  life,  you  would  not  contemplate  students  passing 
through  the  universities  at  all  ? — Not  until  they  came 
to  those  special  courses. 

1743.  Then  you  would  have,  so  to  speak,  technical 
courses  in  the  universities  ? — Yes. 

1744.  But  that  would  be  something  grafted  on,  so 
to  speak,  to  the  body  of  the  university  itself  ? — Just 
as  much  as  my  chair  is  grafted  on,  for  instance. 

1745.  But  there  is  no  reason,  in  the  nature  of  things, 
why  your  chair  should  not  bo  somewhere  else  ;  it  is 
not  any  better  for  being  in  the  university  ? — 1  think 
it  is  the  better  for  being  in  the  university.     I  think  my 
students  are  be  ter  for  the  students  that  they  meet.     I 
think  that  I  myself  am  better  for  the  professors  that  I 
meet  with  and  associate  with. 

1746.  But  that  association  might  take  place,  might 
it  not,    under  quite  other   conditions  ? — Yes,  but   I 
also  get  the  benefit  of  the  buildings  and  all  those 
things. 

1747.  You  seem  to   object  to  any  competitive  ex- 
amination ;   would  you  have   the    same  objection  to  a 
final  pass  examination,  that  is  to  say,   to   make  sure 
that  every  man  had  acquired  a  certain  minimum? — 
No,  I  should  not  feel  the  same  objection  to  that. 

1748.  I   ask   you   the    question     with     particular 
reference  to  medical  education,  which  is,  perhaps,  in  its 
way,  though  it  is  in  a  very  incomplete  state,  a  sort  of 
model  of  technical  education  ? — It  is  a  valuable  model 
of  technical  education. 

1749.  There  you  are  aware  that  the  competency  of 
the  student  is  tested  by  a  pass  examination? — Yes. 

1750.  We  do  not  make  medical  men  such  by  com- 
petition, but  you  would  have  no  objection  to  something 
of  that  kind  ? — None  whatever.      I  should  not  like 
to  say,  that  no  man  should  practice  as  an  engineer 
who  had  not  taken  a  diploma  as  an  engineer.     There 
are  qualities  in  engineering  which  do  not  admit  of 
being  tested  by  any  examination  whatever.     There 
are  many  men  who  have  already  distinguished  them- 
selves without  that  special  and  theoretical  acquaintance 
with  science  ;  but  for  the  Government  appointments, 
if  your  object  is  to  keep  out  incompetent  men,  a  pass 
examination  at  the  end  of  their  studies  would  be  very 
useful. 

1751.  The  same  argument  might  be  ussd  in  medi- 
cine; there  are  men,  here  and  there  in  the  country, 
who  call  themselves    bone    setters,   who   have   most 
extraordinary  facilities  in  reducing  dislocaMons,  where 
a  regular  practitioner  can  do  nothing,  but  yet,  looking 
to   the  advantage  of  society,  probably  it  is  a  better 
thing  to  make  medical  men  go  through  a  p;iss  exami- 
nation ? — Yes,  but  those  men    thnt  you  speak  of  as 
bone  setters  are  very  few,  whereas  there  are  a  great 
number  of  instances  of  engineers  rising  to  eminence, 
and,  with    but   little    education,    doing    the    greatest 
things. 

1752.  I    gather    that  you   have  no   objection   to 
technical  qualities  as  such;  you  do  not  think  that  all 
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•!<„,  !«  in  itself  bad  or  useless?— No,  I 
think  that  it  is  i"  itself  bad  or  Melem 

.imcwhat  strong  evidence  to 

:hal  all  technical  education  is  bad  and  u.-< 

bin   M.II  ili>  ii"t  agree  witli  tlmt  ? — If  you    mean    by 

technical    .  diicatiuii,    attempting    lo   teach   a  man  his 

I,,,,;,  ,, liege  course,  1   think  it  is  a  very  mis- 

ous  delusion  indeed  ;  hut   if  you  mean  (hat,  in 

addition  to  his  practical  training,  you  would  give  him 

gome    theoretical    (raining,    some    technical    courses 

n»)t  know  any  better  word),  I  think  that  would 

.  ful. 

1754.  I  ]iivsiime  that  in  the  minds  of  rational  men, 
the  object  of  a  tfchnic.il  college  is  not  so  much  to 
a  man  his  business  as  to  prepare  him  to  learn 
his  business? — That  may  be  what  is  meant  in  the 
minds  i, f  rational  men.  but  such  a  thing  does  not  exist 
anvwhere  in  the  world. 

17,35.  Do  not  you  think  that  a  medical  school  really 

18  to  you  to  lie  a  place  where   a  man  is  taught  to 

le  to  learn  his  business  ? — I  think  not,  because 

as   soon  as  he  comes  out  of  the  medical  school  he 

begins  to  earn  his  livelihood,  or  he  tries  to  do  so  ;  and, 

in  the  same  way,  as  soon  as  an  engineer  leaves  ai  y  of 

the  foreign  Polytechnic  schools,  whether  the  German 

or  the  French  ones,  he  immediately  begins  to  earn 

money :  a  man  can  hardly  be  said  to  be  educating  as 

goon  as  he  begins  to  earn  money. 

1756.  But  my  question  went  to  this,  whether  you 
would  contend  that  a  technical  college  prepares  a  man 
for  his  business  in  engineering,  in  the  same  way  that 
in  a  medical  school  you  prepare  a  man  for  his  business 
in  medicine? — But  the  medical  man  begins  to  practice 
the  moment  he  leaves  the  medical  college,  whereas  the 
engineer  cannot  begin  to  practice,  with  advantage  to 
himself,  the  moment  he  leaves  the  engineering  college. 
It  would  be  better  for  him,  if  he  were  able,  to  go  to  a 
place  where  he  had   a  right   to  say,  I  wish  first  to  see 
this  branch  and  then  to  sec  that,  and  then  to  go  by  rota- 
tion to  a  number  of  different  works  ;  to  go  to   railway 
works,  canal  works,  and  harbour  works,  one  after  the 
other.     It  would  be  better  for  him  to  do  so.     I  do  not 
think  that  anything  in  the  paid  work  of  an  engineer 
would  supply   the   place  of  an  unpaid  pupilage.     An 
engineer  cannot  afford  to  give   a  sufficient   number  of 

of  his  life  gratis,  to  take,  say,  the  foreign  techni- 
cal college  first  and  then  the  practical  pupilage.  Now, 
a  medical  man  (I  speak,  of  course,  under  correction) 

find  some  real  practical  work,  not  perhaps  to  do, 
but  to  see  very  closely  in  the  hospital.  If  I  could 
concentrate  railways,  canals,  harbours,  roads,  and 

I'nphs  into  a  kind  of  engineering  hospital,  I  would 
not  object  to  a  technical  engineering  college,  but  I  do 
not  think  you  can  have  that. 

1757.  Then  your  objection  would  apply   specially 
to  an  engineering  college,  but  not  so  much  probably 
to   a  metallurgical   college  ? — I   cannot   speak    of  a 
metallurgical  college,  not  knowing  the  subject. 

175s.  Would  your  objection  also  apply  to  tele- 
graphy. It  would  be  possible  to  have  a  telegraphic 
hospital,  would  it  not  ? — I  think  not.  You  may 
have  ,-i  wire  really  600  miles  in  length  represented,  as 
:  Is  certain  phenomena,  in  a  little  box,  but  you 
cann>  it  the  thing  itself.  A  museum  of  tele- 

graph posts  iiml  wires  and  bits  of  cables  are  poor 
ent;, lives,  of  the  real  thing. 

17511.  You  do  not  think  that  there  is  as  near  an 
approximation  to  actual  work  in  (hat.  case,  as  looking 
on  at  an  operation  is  to  the  doing  of  it;  that  there 
is  a  greater  gap  between  theory  and  practice? — There 
mn-t  I.e.  for  the  medical  man  sees  the  actual  operation 
at  any  rat  seethe  true  thing,  whereas  an 

ieer  at  a  college  does  not  see  the  true  thing.  Even 
win '•!•  all  m.'i'le  In  approximate  to  the  work- 

shop, a-  in  the  Kcole  des  Arts  et  Metiers,  it  is  not  the 
true  thing. 

17'i(>.  Not  so  near  an  approximation  as  in  the  other 

— No;   the    approximation    in    (lie   oilier  case   is 

analogous  to  this,   that    I  and   my  principal   assistant 

test  the   cable    together,   and   my  pupil  looks  on,   he 

perhaps  puts  down  some  figures  or   asks  for  a  little 


explanation.  That  will  take  up  a  few  moments,  per- 
haps, and  he  sees  the  way  that  I  do  it.  The  next  time 
that  pupil  has  to  test  a  cable,  he  docs  not  know  all 
about  it,  but  he  has  seen  the  real  thing  in  a  totally 
different  way  from  that  which  can  be  produced  in  the 
lecture  room  of  a  college. 

1761.  You  spoke  of  the  establishment  of  a  board  of 
scientific  advisers   for  the   Government  ;  does  not  the 
French  Institute  at  present  play  very  much  that  part  ? 
— I  am  not  sufficiently  acquainted  with  the  functions 
of  the  Institute  to  say. 

1762.  Does  it  occur  to  you  that  there   is  any  very 
real  practical  difficulty  in  the  system  of  a   responsible 
body  making  reports  which  are   practically  public  ?-— 
Yes,  I  sec  some  difficulties. 

1763.  That  is  to  say,  there  are  a  number  of  ques- 
tions affecting  the  efficiency  of  a  man  as  a  professor  ; 
questions,  for  example,  as  to  his   disposition,  and  as  to 
the  manner  in  which  he  has  worked  with  other  persons 
upon  which  it  would  be  impossible  to   report   openly. 
1  have  no  doubt  your  experience,  like  that  of  most  of 
us,  would  yield  you  instances  when  you  are  reporting 
upon  a  man's  fitness  for  a  post  for  which  ho  was  ap- 
plying, you  have  been  governed  very  much  by  con- 
siderations   of  that    kind  ? — That    is  quite   true,  but 
•whether  your  report  should  be  public  or  not,  is  another 
matter.     Publicity  is  a  most  excellent  thing,  but  it 
may  be  carried  too  far. 

1764.  A  report  confined  to  the  purely  intellectual 
or  scientific  qualifications  would  not  really,  in  many 
cases,  bear  upon  the  fitness  of  a  person  for  the  office  of 
professor  ? — It  would  not  be  sufficient  by  itself.     I 
think  not. 

1765.  You  are  doubtless  aware  that  there  is  a  plan 
on  foot  now  for  setting  up  an  engineering  college  in 
this  country  for  the  Indian  service  ?— rl  have   simply 
seen  it  mentioned  in  the   newspapers.     I   should   be 
sorry  to  sec  it  adopted.     I  think  that  they  would  get 
better  men  by  the  other  plan. 

1766.  I   understood   you   to   say,    in   speaking   of 
Scotland,  that  you  thought  an  engineering  chair  useful 
in  Edinburgh,  and   that  it  would  be  a  very  proper 
thing  that  another  chair  should  be  set  up  in  Aberdeen, 
and  another   chair  set  up  in  St.  Andrew's  ;   by  what 
body  do  you  contemplate  that  those  chairs  should  he 
set  up  ? — I  think  the  endowment  should  come,  in  part 
at  any  rate,  from  the  Government,  and  that  the  body 
who   should   dispose   of  it   should  be   that    kind  of 
general  representative  body  who  should  report  upon 
the   desirability   of  selecting   the     particular   candi- 
dates. 

1767.  You  have  no  objection  to  State  competition, 
per  se  ? — If  you  call  that  State  competition,  I  have  no 
objection  to  it  whatever.      If,  however,  you   mean 
that  there  should  be  one  college  which  should  be  a 
State  College,  and  that  the  appointments  should  be 
given  to  the  men   who  come  out  of  that  college,  say 
for   the  Indian  Service,   that  is  not  competition.     I 
object  to  that  entirely  ;  I  say  that  that  is  a  Government 
monopoly,  and  I  should  be  sorry  to  see  what  may  be 
called  a  Government  school  of  science,  upon  the  same 
ground,     administered     by    a     central    Government 
department  which  should  decide  upon  the  examina- 
tions, so  that  all  of  them  should  be  alike.     I  think 
that  in  that  case  there  would  grow  up,  what  exists  in 
France,  Government  science,  and  I  think  that  does 
(end  really  to  numb  all  the  scientific  energies  of  the 
country. 

1768.  But  you  have  no  objection  if  the  facilities 
offered   to  all  schools  wero  alike,  the  State  supple- 
menting private  enterprise  by  establishing  schools  of  its 
own  ? — I  have  no  objection  to  their  establishing  schools 
of  their  own,  provided  they  do  not  manage  them.     I 
should  like  to  see  them  after  they  are  started,  managed 
by   local  boards  of  some   kind,  by   a  senatus,  or   by 
university    councils.      I    should    like    them    as    soon 
as     they    were     born     to    be    cut   fairly    adrift    from 
the    State,    or    that    they    should    not    depend    upon 
a  Government  department  any  more  than  the  older 
universities  do.     I  think  Owens  College,  for  instance, 
a  most  excellent  type,  not  to  take  my  own  university, 
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which  I  think  also  is  a  very  successful  university.  I 
should  be  very  sorry  to  see  n  set  of  Government. 
establishments,  managed  liy  tin1  Government,  compet- 
ing  with  Other  8.  Even  if  there  were  an  attempt  made, 
1  think  it  could  only  be  an  attempt  to  deal  equally 
with  them  all. 

1769.  Are  you  aware  of  any  existing  body  which 
is  in  that  sense  managed  by  the   Government,  that  is 
to  say,  where  the  Government   does  not  rest  in  liamLs 
which  correspond  with  a  senatus  ? — 1  do    not   know 
the  management,  for  instance,  of  the  School  of  Mines, 
which  is  supposed  to  be  a  Government  establishment. 
I  do  not  know  the  management  of  the  training  college 
at  Dublin,  or  of  the  Queen's  Colleges,  and  1  do  noi 
know  how  those  things  are  done. 

1770.  Are  you  not  aware,  as  a  matter  of  fact,  that 
the  whole   Government  of  the    School  of   Mines  is 
placed  in  the  hands  of  the  professors  ? — No,  I  was 
not  aware  of  that. 

1771.  Scotland  has  a  population  of  about  3,000,000 
of  people,  has  it  not? — About  that. 

1772.  If  there  is  no  objection  to  establishing  extra 
scientific   bodies   for  teaching  by  the   agency  of  the 
Government  in  Scotland,  I  presume  there  would  bo 
no  objection  to   the  State  doing  the  like  in  London, 
which  has  a  larger  population  ? — On  the ;  contrary,  I 
think  very  probably  there  is  room  for  a  third  institu- 
tion, besides  those  which  at  present  exist;  provided,  as 
I  say,  it  was  not  more  favoured  than  those  are ;  what 
is  given  to  the  one  should  be  given  to  the  others.     I 
do  not    know    that    I   said   that    there   was  room   in 
Scotland  for  more  than  four  universities.     I  doubt 
very  much  if  there  is  room  for  a  fifth  university,  but 
I  think  there  is  plenty  of  room  for  fresh  chairs. 

1773.  What  the  establishment  of  engineering  chairs 
in  other  universities  comes  to  is,  really,  the  setting  up 
of  technical   schools  for  engineering  in  those  univer- 
sities ;  that  is  not  what  you  desire  ? — Certainly  not. 
I   do  not  wish  to  set  up  technical  schools,  but  to  add 
some  technical  courses  to  the  purely  scientific  teaching 
now  given  in  universities. 

1774.  (Sir  J.  Kay-Shuttleworth.)  I  have  understood 
yon,  through  your  whole  examination,  to  say  that  you 
thought  that  there  was  plenty  of  work  for  additional 
scientific  schools  ? — 1  think  there  is. 

1775.  And  I  think  in  some  part  of  your  examina- 
tion  you  mentioned   some   of  the  great   centres   of 
industry  in  England  as   being  proper    places    for    the 
establishment  of  scientific   schools  ;   you  mentioned 
Newcastle  and  Birmingham  and  other  centres  of  in- 
dustry ? — Yes,  and  perhaps  Bradford  might  be  added 
to  the  number. 

1776.  I  also  understood  you  to  say  that  you  greatly 
preferred   that   after    scientific    instruction  had   been 
given  to  the  students  in  such   schools,  provided  they 
were  intended    for  any  department   of  industry,   for 
example,  engineering,  they  should  then  proceed  to  the 
workshop  ? — Yes,  or  the  works  generally. 

1777.  That    they    should    spend   their  period  of 
pupilage,  after  having  received  their  scientific  instruc- 
tion, in  actual  work  in  the  department  of  industry  to 
which  they  were  to  be  devoted  ? — Yes. 

1778.  Would   not  the   establishment  of  a  scientific 
school  in  such    a   centre  as  Manchester  afford    abun- 
dant facilities  for  the  period  of  pupilage   in  machine 
works,   in    mining,     particularly     coal     mining,    and 
even  in  other    departments    of  mining,    lead  mining 
in    Derbyshire,    and    various    other    industries,    after 
the  period  of  scientific  instruction  ?— No  man  could 
be  probably  in  a  better  place  for  that  purpose  than  in 
Manchester. 

1779.  Then  probably  the  establishment  of  such  an 
institution  as  Owens'   College  would  be  carrying  out 
your   idea,    provided   there   were   supcradded    to   it 
technical  instruction  from  special  chairs  ? — I  think  it 
would  exactly  carry  out  my  idea  if,  in  addition  to  the 
present  chair  of  engineering  in  Owens  College,  you 

The  witness 


Instituted  lectures  in  telegraphy,  and  possiiily  a  pro-  Profettor 
lessorship  of  agriculture,  or  a  chair  of  mining,  the  I-'.  Jerkin, 
special  duty  of  which  should  be  to  point  out  the  l-'./t.H. 

peculiar  applications  of  science   to   mining   and  some 
other    subjects.        In    Liverpool,    for    instance,     there     ' 
would  be   necessarih   a  nautical   chair   and  a  chair  of 
naval  architecture.     If  you  were  to  do  that,  that  would 
bo  carrying  out  what  I  wish  to  do. 

1780.  Those  schools  would  differ  from   an   ordinary 
technical  school   in   this    respect,  that  there  would  be 
in  Owens  College  first  a  chair  of  pure  science? — Yes. 

1781.  And   the  course  of  the  pupil   would   consist 
first  of  instruction  in  pure  science,   then  a  pupilage  in 
art  or  work,  and  subsequently  technical  instruction,  by 
means  of  chairs  devoted  to  particular  departments  of 
industry  ?— Y"es,  but  the  amount  of  technical  instruc- 
tion by  special  chairs  would,  you  observe,    be   very 
much  smaller  in  proportion  to  a  man's  life,  than  the 
amount  of  instruction    in    a   foreign   technical  school. 
The  foreign  technical  school,  having  to  teach  every- 
thing  before  a  man  earns  his  bread,  has  to  take  five 
years  of  those  special  courses,  which  really  need  not 
take  more  than  perhaps  six  months,  at  the  end  of  the 
pupilage. 

1782.  Do  you  conceive  that  it  would  tend  greatly 
to  promote  the  success  of  such  a  college  as  Owens 
College,  if  the  secondary  schools  which  are  aided  by 
endowments,   or  which    are  promoted   by  commercial 
enterprise,  were,  under  the  direction  of  a  Commission, 
to  give  preliminary  instruction  in  science  ? — Yes,  if 
theie  were  graded  schools  in  science,  just  as  there 
will  be  graded  schools  in  classics,  as  I  hope,  upon  the 
recommendation  of  the  Schools'  Inquiry  Commission ; 
I  think  we  should  have  what  we  want. 

1783.  You  have,  I  think,  rather  positively  expressed 
your  own   personal  opinion   that  any  previous  educa- 
tion to  the  hand  or  the  eye  in  a  workshop  prior  to 
scientific    instruction    is   not    necessary  ? — Prior   to 
purely  scientific  instruction,  I  think  not.    I  think  that 
the  hand  and  the  eye  want  educating  before  the  special 
technical  course  is  taken,  but  not  before  a  man  learns 
mathematics  and  natural  philosophy. 

1784.  I  wish  to  give  you  an  opportunity  of  explain- 
ing something   which  you  said  in   reference   to   the 
largest  amount  of  production    of   wealth,    that   you 
thought  that  it  was  important  that  the  foremen  and 
masters     should    receive     scientific     education    and 
technical  education,   but    that    the    mechanics  might 
remain  mere  skilled  machines,  without  such  instruc- 
tion; will  you  permit  me  to  remind  you  that  the  in- 
ventions of  many  departments  of  industry  in  England 
have  been  the  inventions  of  mere  operatives  ? — I  doubt 
their  being  the  inventions  of  mere  operatives  ;   the 
inventions  of  the  foremen  they  are  very  largely. 

1785.  Let  me  remind  you  that  in  Lancashire  there 
is  scarcely  a  machine,  excepting  the  power  loom,  which 
has  not  been  the  invention  of  operatives? — So  far  as 
the  inventive  faculty  goes,  no  doubt  general  education 
would  improve  the  chance  of  invention. 

1786.  May  you  not  have  yourself  met  self-educated 
men  who  have  been  inventois,  who  have  most  painfully 
expressed  to  you  their  sense  of  the  enormous  diffi- 
culties  which  they  have    encountered   in    their  own 
training? — My  own  experience  has  been  diametrically 
the  opposite  of  what  you  tell  me  in  connexion  with  the 
spinning,  but  I  assume  that  it  is  so  ;  1  have  never  met 
with  a  poor   inventor   yet,   and   this   is  to  my  mind  a 
reason  for  educating  the  workmen. 

1787.  Take  it  for  granted  that  as  respects  the  tex- 
tile   manufactures,    we  are    to    a   very    large    extent 
indebted  to  the  inventions  of  uninstructed  operatives, 
is  it  not  obvious   that  their  chances  of  contributing 
inventions  would  be  greatly  improved   by  better  edu- 
cation ? — Yes  ;    they  would  be  greatly  improved  and 
especially  by  the  education  in  drawing  which  I  recom- 
mend.    I  quite  admit  that,  and  of  all  men,  wish  to  see 
the  workmen  better  educated. 

withdrew. 


Adjourned  to  Friday  next  at  11  o'clock. 
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His 


THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


H' .  Rieluirtlxm, 
\  July  1870. 


The  Mast  Hon.  tli.-  .MAK.H  i*  OF  LANSDOWNK. 
Sn:  JOHN  LUBBOCK,  Bnrt.,  .M.I'.,  F.R.S. 
SIR  JAMES  PHILLIPS  KAY-SUUTTLEWORTH,  l>art. 
BERXHARK  SAMUELSON,  Esq.,  M.P. 

Wll.l.lAM   SlIARPKY,   Esq.,   M.D.,  SeC.  R.S. 


THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
WILLIAM   ALLEN    MILLER,    Esq.,    M.D.,    LL.D., 

Treas.  R.S. 
GEORGE    GABRIEL    STOKES,  Esq.,    M.A.,    LL.D., 

Sec,  R.S. 


WILLIAM  RICHARDSON,  Esq.,  examined. 


1788.  (Chairman.)  Are  you  a  partner  in  the  ma- 
chiii.-   innnufactory  of    Messrs.  Platt,  Brothers,  and 
( 'ompany,  of  Oldham  ? — Yes. 

1789.  Is  that  a  very  large  establishment? — Yes, 
very. 

1790.  In  your  own  department,  how  many  persons 
arc  employed  ?— 2,000. 

1791.  Are  many  of  them  young  men  ? — About  250 
under  21  years  of  age. 

1792.  I  believe  you  yourself  began  life  as  an  arti- 
san  '? — Yes,  I  did. 

1793.  Had  you  any  special  advantage  of  elementary 
day  school  instruction  ? — Very  little  indeed. 

1794.  How  did  you  gain  your  education  ? — After  1 
became  a  man  ;  by  study  after  my  daily  work. 

1795.  What  educational   institutions  are  there  in 
Oldham  ? — The    principal    institution    is    called    the 
Lyceum,  and  we  have  a  number  of  Mechanics'  Institu- 
tions as  well,  and  private  day-schools  ;  and  we  have 
a  national  school  and  six  church  schools.      Oldham  is 
an  extensive  township,  consequently  there  are  a  great 
many   young   persons   to   be   accommodated   in   the 
different  district-. 

1796.  Can  you  tell  the  Commission  a  little  more 
about  the  Lyceum  ;    what  is  the  age  of  the  lads  or 
young  men   for  whom  the  Lyceum  is  intended  ? — 
There  are  elementary  schools  in  connexion  with  the 
Lyceum,  as  well  as  the  science  schools,  and  they  begin 
with  very  small  boys. 

1797.  Does   the  Lyceum   embrace    a    number   of 
schools  ? — Yes  ;  it  embraces  a  number  of  schools,  both 
day  and  evening. 

1798.  Is  the  Lyceum  all  under  one  management  ? — 
Under  a  Board  of  Directors.     There  is  one  superinten- 
dent,and  a  numberof  masters:  the  superintendent  keeps 
all  the  organization  right;  he  is  also  the  librarian,  and 
has  ;i  servant  or  two  to  help  him,  besides  the  masters. 
We  have  a  science  master,  two  art  masters,  a  mathe- 
matical master,  and  a  number  of  elementary  teachers. 

1799.  Do  I  understand  you  that,  included  in  the 
Lyceum,  are   quite   elementary  day  schools  ? — Yes, 
elementary  day  schools  are  included  in  the  Lyceum. 

1800.  And  those  who  have  gone  through  the  ele- 
mentary day  schools  have  opportunities  of  attending 
the  more  advanced  classes  ? — Yes. 

1801.  You  have  also  a  school  of  science  and  art, 
have  you  not  ? — Yes. 

1802.  What  arc  the  subjects  that  are  taught  in  the 
science  department  of  that  school  ? — In  the  art  school 
freehand  drawing  is  (aught  by  two   masters.     In   the 
.-cicnce    school    we    have  mechanics,  geometry,   both 
plain-   ami   Mil  id,   applied    mechanics,   theoretical    me- 
chanics,   machine  drawing,  and  drawing  for  building 
construction.     All   the  subjects  are  nuclei- tlie  Depart- 
ment.      \\"e    have    not    succeeded    in    maintaining   a 
chemistry  class  ;  ire  have  tried  twice,  and  are  going 
to  try  again. 

I  so;;.  Have  yon  a  large  number  attending  the 
mechanical  drawing  class  ''. — There  are  from  50  to  60 
on  i he  roll,  ami  about  25  to  .'50  regular  attendants  who 
go  through  the  examinations. 

1*O1.    Have  you   any   difficulty   in   securing  a  good 

r  for    that    department  'i — The  way  we  got  our 

!it  teacher  was  by  applying  to  Professor  Raukine, 


of  Glasgow,  to  find  us  a  good  student.  The  first  teacher 
we  advertised  for  in  the  public  papers,  and  we  gave 
him  120/.  as  a  certainty,  besides  what  he  got  from  fees. 
Mr.  Platt  subscribed  that  sum  from  his  private  pnrse. 
and  as  the  school  got  more  advanced  that  stipulation 
was  reduced  to  100/.  The  present  master  has  1001. 
fixed  salary,  besides  what  he  gets  from  payment  by 
results,  and  from  middle  class  students. 

1805.  You  have  made  inquiries,  have  you  not,  from 
some  of  the  masters  of  the  Lyceum  and  of  the  Science 
schools,  as  to  what  class  of  young  persons  make  most 
progress  in  those  schools  ? — Yes. 

1806.  Will    you   be   so   good   as  to   furnish    the 
Commission  with  their  answers  ?— The  answers  are, 
"  Those   who    have   received    the    best   elementary 

education  ;  together  with  those  who  attend  the  most 
regularly  ;  and  give  most  attention  to  their  subjects  ; 
continuing  to  attend  the  classes  regularly  from  year 
to  year;  and  do  not  study  more  than  two  subjects  at 
once,  besides  practice  in  freehand  drawing  :  joining 
the  schools  while  they  are  young.  Those  who  have 
the  best  teachers  :  and  have  the  best  text-books  to 
study  from ;  and  who  have  a  knowledge  of  mathe- 
matics :  and  receive  proper  encouragement.  It 
is  recommended  that  in  order  to  assist  the  all- 
important  elementary  education,  science  teachers 
might  instruct  in  the  day-schools  in  some  of  the 
more  elementary  parts  of  their  subjects  ;  so  that 
some  artisans  maybe  taught  near  their  homes  while 
they  are  too  young  to  travel  to  science  schools  at 
greater  distances  than  the  day  schools.  They  would 
know  something  of  the  subjects  taught,  and  by 
commencing  in  this  way  before  they  begin  to  work 
they  will  be  more  ready  to  join  science  classes 
proper  afterwards.  The  serious  want  of  elementary 
education  often  debars  artisans  from  ever  reaching 
the  standard  that  may  be  attained  by  those  who  have 
had  a  sound  elementary  education.  The  rudiments 
of  Euclid,  algebra,  and  trigonometry  should  be 
taught  in  elementary  schools,  in  order  to  assist  in 
the  more  advanced  parts  taught  in  the  science 
schools,  and  to  train  the  reasoning  powers  of  the 
mind." 

1807.  Have  arrangements  been  made  in  the   ele- 
mentary schools  for  giving  instruction  in  algebra  and 
Euclid  ? — We  have  a  mathematical  teacher  in  con- 
nexion with  our  elementary  schools  who  does  give 
instruction  to  the  scholars.     He  is  engaged  to  give  the 
scholars  instruction  in  mathematics  and  Euclid  before 
they  go  to  the  science   schools,  and  those  who  have 
gone   to   the  science   schools  before  they  have  had 
elementary    education   also  go  to   elementary   classes 
afterwards. 

1808.  Have  you  also  asked  whether  the  young  men 
who  attend  those  schools  make  more  intelligent  artisans 
than  those  who  do  not  attend  ? — Yes,  and  the  reply  I 
have  got  is,  "  Certainly  they  do."     "  A  marked  im- 
"  provement  is  noticed  in  them  by  their  making  more 
"  steady  workmen  ;  being  generally  healthy,  through 
"  having  their  time  well  employed  in  their  evenings  ; 
"'  making  them  more   trustworthy,  and  not  requiring 
"  so  much  looking  after  by  the  managers.     They  can 
"  more  readily  understand  new  matter  in  connexion 
"  with  their  work  ;   and  being  more  willing  to  be  in- 
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"  slnicteil.  learn  more  readily,  and  so  more  quickly 
'•  become  skilled  workmen  ;  and  ihev  are  able  to  direct 

*•  others  better,  and  explain  their  meaning  in  more 
"  direct  terms.  They  are  more  willing  to  teach  others, 
i-  and  work  together  with  more  unity.  They  can  often 
"  foresee  errors,  and  probable  results  ;  they  can  adapt 
"  their  knowledge  to  new  ideas,  and  work  out  their 
'•  o\vu  ideas  with  more  economy  of  materials  and 
"  lime." 

1809.  Can  you  also  furnish  the  Commission  with 
the  results  of  your  own  experience  in  this  subject? — 
Boys  that  have  not  had  a  proper  elementary  training 
before  joining  the  science  schools  make  much  belt <-r 
iirti/ans  than  those  of  the  same  class  who  do  not  attend 
those  schools.     They  understand  a  drawing  when  they 
see   it,  and  can  transfer  the  design   to   the   material 
they  are  engaged  upon   much  better  than  those  who 
iiiive  not    lea  nit   to  draw.     There   is   another  matter 
which  is  very  important,  and  although   it   is  going  a 
little  bit  off  the  subject,  I  think  it  is  necessary  that  I 
should  give  it  to  the  Commission,  because  it  really 
relates  to  boys  without  education.     Those  boys  that 
are  to  be  employed  in  trades  where  the  labour  is  of  a 
nature  that  tires  the  body  and  limbs  and  sullies  the 
hands  and  clothes,  and  requires   the  muscles  to  be 
trained  to  the  use  of  the  tools  to  lie  employed  in  such 
trade,  must  commence  work  while  they  are  young — 
say  from  13  to  14  years  of  age — or  it  will  lie  difficult 
to  get  them  to    take  kindly  to  such  work  if  much 
older  before  they  commence.     The  elementary  school 
training  should  be  arranged  so  as  to  be  accomplished 
before  those  boys  arrive  at  the  above  age  ;  such  boys 
to  continue  their  studies  in  the  night    schools.     To 
encourage  those  boys  it  should  be  made  very  easy  to 
get  a  prize  in  the  elementary  stage,  as  encouragement 
in  the  shape  of  prizes  is  most  needed  at  the  outset  of 
the  student's   career.      The  prizes    should  be  given 
to    those   students  who    stick   to  a  subject  till   they 
thoroughly  understand  it,  instead  of  encouraging  them 
to  learn  a  number  of  subjects   partially.     The  Whit- 
worth  prizes  are   a  great  encouragement  to  the  stu- 
dents in  the   higher  branches.     If  such  prizes  were 
more    numerous,    those  students    who   passed    in    all 
the  subjects  that  are  required  for  those  scholarships 
could  have  an  opportunity  to  pass  a  course  of  study  in 
such   institutions   as   Owens  College,  in   Manchester, 
this  would   be   a  good  method   of  providing   science 
teachers  as  well  as  a  better   class   of  foremen    for 
engineering  works. 

1810.  Have  you  made  inquiries  of  the  teachers  of 
the  science,  schools  as  to  their  views  of  the  best  mode 
of  making  them  more  efficient  ? — I  have,  and  the  fol- 
lowing are  their  views  : — "  By  making  science  teaching 
••  a  profession;  and  a  science  teacher  being  wholly  oc- 
"  cttpied  by  science  teaching,  and  preparing  the  matter 
"  which  he  teaches  ;  with  a  remuneration  such  that  a 
"  teacher  may  hold  his  proper  position  in  the  social 
"  scale,  and  have  a  gentlemanly  living  :    being    paid 

under  three  heads  ;  first,  a  fixed  minimum  salary, 
but  which  shall  be  increased  for  an  increase  above 
a  minimum  number  of  artizan  students,  all  artizans 
to  attend  a  minimum  number  of  lessons,  otherwise 
not  to  be  considered  as  students.  Secondly,  an 
additional  salary  for  attendance,  in  the  cases  of 
artizans  attending  three-fourths  of  a  maximum 
number  of  lessons.  And,  thirdly,  a  further  salary 
for  artizans  who  pass  in  examinations  held  by  the 
Department :  the  scale  of  salary  not  being  changed 
during  the  then  current  session.  By  the  teacher 
being  trained  for  a  science  teacher  in  a  college  or 
university;  and  having  some  practical  knowledge  of 
his  subjects,  for  example,  having  worked  a  short 
time  in  an  engineering  establishment:  the  pay  and 
position  being  made  such  as  to  induce  parents  to 
send  their  sons  to  a  college  or  university  in  order 
to  study  for  science  teachers.  By  giving  the 
'•hers  scholarships  and  fellowships,  so  that  they 
"  may  be  encouraged  to  prepare  in  the  higher 
"  branches  of  the  sciences,  and  good  men  be  training 
"  for  college  and  university  professors.  The  teachers 
"  being  encouraged  to  send  to  the  Department  an 


"  account  of  the  system  which  they  find  to  work 
••  be  I  for  teaching  a  science  subject ;  ami  encouraging 
"  teachers  to  write  books,  make  drawings,  and  bring 
"  forward  new  matter  : — paying  more  than  one 
'•  teacher  in  (he  same  subject  in  the  same  school, 
"  where  the  number  of  artizans  is  HO  great  as  to 
"  require  more  than  one  teacher: — 20  being  considered 
"  the  minimum  number  of  nrli/an  students  to  con- 
'•  stitute  a  school.  Arti/an  students  not  taking  more 
"  than  two  subjects  in  one  session,  besides  free- 
"  hand  drawing  ;  by  the  artisans  being  supplied  with 
"  good  mathematical  drawing  instruments,  enabling 
"  them  to  make  better  work,  and  have  more  pleasure 
"  in  their  work — they  might  pay  for  the  instruments 
by  weekly  instalments.  By  the  department  pre- 
scribing in  the  syllabus  the  divisions  of  a  science 
subject,  each  division  to  be  taken  by  students  in 
progressive  years,  so  as  to  extend  over  a  greater 
length  of  time  than  at  present,  each  division  to  be 
subdivided  into  several  parts,  the  student  being 
examined  in  one  division  each  year  and  the  exami- 
nation questions  being  deduced  from  these  sub- 
divisions only;  a  set  of  text-books  being  supplied 
to  the  schools  for  the  study  of  the  prescribed  sub- 
divisions, thus  making  the  study  of  a  subject  more 
thorough  than  at  present.  The  syllabus  being 
published  directly  after  the  examinations  would 
assist  students  to  know  what  to  study  at  home,  and 
partly  obviate  their  difficulty  of  having  to  work 
and  reason  on  totally  new  matter  when  at  school, 
"  and  would  enable  students  to  remember  a  subject 
"  better." 

1811.  Are  the  science  teachers  in  your  school  of 
science   also  engaged  in  other  employment  for  the 
most  part  ? — No. 

1812.  That  is  their  only  occupation  ? — Yes. 

1813.  As  a  general  rule,  do  you  provide  all  of  them 
with  fixed  minimum  salaries  ' — We  have  two  minimum 
salaries.     We  promised,  when  engaging  the  masters, 
that  if  their  income  did  not  reach  a  certain  sum  that 
we  would  make  it  up  to  that  sum  ;  but  there  are  only 
two  cases,  I  believe,  where  we  have  had  to  do  that, 
the   mathematical    teacher    and   the  science    teacher, 
each  of  them  is  engaged  upon  the  understanding  that 
he  will  have  this  amount,  and  if  he  does  not  make 
a  given  sum  the  committee  will  make  it  up  to  that  sum 
for  him. 

1814.  Have  you  any  suggestion  to  offer  from  those 
teachers  as  to  expedients  for  making  the  schools  more 
attractive  to  artizans? — Yes;  they  say: — "By  theDe- 
"  partment  giving  the  artizans  more  encouragement 
"  than  is  done  at  present;  as  by  giving  them  certificates 
"  of  merit  if  they  pass  in  examination,  and  certificates 

for  good  attendance,  certificates  being  a  valuable 
possession  for  an  artizan,  and  a  useful  aid  to  an 
employer  in  judging  of  an  artizan's  merits ;  more 
valuable  books  being  given  as  prizes,  so  that 
artizans  may  be  more  aided  in  their  future  studies, 
prizes  being  given  for  success  in  examination,  and 
also  for  attendance  :  each  school  holding  an  annual 
exhibition  of  the  work  done  during  the  session,  and 
prizes  given  ;  returning  the  fees  to  those  artizans 
"  who  take  prizes,  and  making  the  fees  as  low  as 
"  possible.  By  endeavouring  to  make  the  schools  so 
"  attractive  as  to  make  artizans  feel  a  desire  to  come 
to  the  classes ;  encouraging  them  to  continue  in 
their  studies,  so  that  they  do  not  merely  attend  a 
lot  of  lessons  at  first,  and  then  discontiue  their 
study  altogether : — holding  classes  in  the  summer 
months,  enabling  the  preparation  for  higher  ques- 
tions in  the  winter  sessions  ;  their  being  encouraged 
to  study  in  the  art  classes  so  as  to  know  more  of 
the  great  value  of  free-hand  drawing  in  the  con- 
structive and  other  arts.  By  the  Department  sup- 
plying the  school  with  a  ?e't  of  text-books  on  the 
subjects  taught  in  accordance  with  the  syllabus,  so 
that  the  artizans  may  refer  to  the  hook-  :  these 
bonks  to  be  replenished  from  year  to  year  to  cor- 
respond with  the  changes  made  in  the  syllabus  ; 
the  examination  questions  not  being  made  so 
"  difficult  as  to  dishearten  tne  artizans,  and  to  be  in 
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it,  but  not  the  whole  of  them  ;  but  it  is  a  very  im- 
portant matter,  and  if  the  employers  of  the  boys  were 
to  go  to  the  school  and  see  who  attended,  it  would  be 
most  advantageous.  There  is  another  plan  that  I  find 
very  good.  In  works  like  our  own,  where  we  have  a 
number  of  branches  of  trade,  a  boy  wants  to  shift 
when  he  has  been  at  one  business  awhile,  it  becomes 
monotonous,  and  if  he  has  any  ambition  in  him,  he 
wants  to  shift  to  another,  and  we  arrange  it  in  this 
way,  by  saying  to  a  number  of  boj's  in  our  place; — 
"  You  bring  me  your  drawings,  ami  bring  me  your 
"  work  that  you  have  done  at  the  science  school,  and 
"  the  boy  that  has  done  the  best  work  and  got  the 
"  best  drawing,  shall  be  shifted  first."  That  is  a 
great  encouragement,  and  if  all  works  carried  out  an 
idea  of  that  sort,  the  boys  would  be  more  enticed  to 
pursue  their  studies. 

1819.  Have  you  had  any  opportunity  of  ascertain- 
ing the  opinions  of  the  best  teachers  of  elementary 
schools  in  Oldham  as    to  the    most  likely  mode   of 
introducing  instruction   in  the   rudiments  of   science 
into  those  schools  ? — 1  have.     We  have  a  number  of 
schools  in  the  place  that  they  send  the  boys  to  ;  in 
fact,  I  called  all  the  masters  together  in   the  neigh- 
bourhood of  our  institution  when  I  got  notice  to  come 
here,   and  we   had   an  evening's   discussion    on    the 
matter  to   get  all  their  views,  and  they  are  mostly 
embodied  in  those  answers  which  I  have  read  to  the 
Commission. 

1820.  (Mr.  Samiiclson.)  You  say  that  you  think 
it  would  be  desirable  for  employers  to  make  the  pro- 
motion of  boys   depend  upon  the  assiduity  of  their 
attendance  at  the  science  schools  ? — Yes,  and  their 
progress. 

1821.  You  would  do  that  for  the  sake  of  the  boys; 
but  do  you  think  that  the  employers  also  would  find 
it  to  be  their  interest  to  pursue  that  course  ? — De- 
cidedly.    I  think  that  it  is  the  employers'  interest  to 
have  the  best  men  in   each  department  that  he  can 
get,  and  I  do  not  know  of  any  better  way  of  selecting 
them  than  by  the  results  of  their  own  study. 

1822.  In  practice  in  your  own  works,   have  you 
been  in  the  habit  of  making  a  selection  upon  that 
principle  ? — Yes. 

1823.  Your  science  classes  have  now  been  in  exist- 
ence for  some  time,  have  they  not  ? — They  have  been 
working  now  pretty  well  for  seven  years. 

1 824.  So  that  the  boys  who  have  been  trained  there 
have  also  had  an  opportunity  of  acquiring  practical 
knowledge  in  your  works  and  elsewhere  ? — We  have 
a  number  of  those  boys  now  that  are  leading  men  in 
our  works — draughtsmen  and  foremen — that  have  re- 
ceived their   principal   scientific   education    in    those 
schools. 

182.5.  And  have  you  found  it  worth  your  while 
commercially  to  give  a  preference  to  those  men  ? — 
Decidedly.  We  tried  the  schools  in  a  small  way  in 
the  first  instance,  and  we  were  so  satisfied  with  them 
that  Mr.  Platt  built  the  schools  himself,  and  gave 
them  to  the  town  to  make  them  quite  universal,  so 
that  all  the  children  in  the  town  are  quite  free  to  go 
to  them,  he  being  quite  satisfied  that  it  would  be  a 
good  commercial  speculation  as  well  ns  beneficial  to 
the  town. 

1826.  Before  those  schools  existed,  had  you  much 
difficulty  in  finding  suitable  men  as  heads  of  depart- 
ments ? — Our    draughtsmen    principally    came    from 
Sweden  or  from  Switzerland,  or  some  of  the  con- 
tinental states,  who  had  had  instruction  in  the  Poly- 
technic Schools.     We  manage   to  do   that  with   our 
own   men  now,   with   the  boys  that  we  have  trained 
ourselves. 

1827.  As  regards  the  men  who  are  engaged  more 
in  the  superintendence  of  the  works  than  in  design- 
ing,  do  you  find  there  also   the  value  of  scientific 
training  ? — No  doubt  ;  we  cannot  do  very  well  with- 
out.    We  cannot  design  machines,  or  construct  them, 
without  some  scientific  knowledge. 

1828.  But  I  am  speaking  rather  of  the  foremen  of 
your  machine  shops  and  in  your  forges? — A  man  that 
can  take  orders  and  make  sketches,  and  when  he  goes 
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•W*«.   "  .cconlamv    will,     th,-    syllabus.       Also    fiirnbhing 

••  .mall  model.-  of  solids   to  assist   in  showing  prac- 

••  tu-iillv  their  delineations  by  solid   geometry  ;  and 

1  Jul>  1ST".     ..       .',.„'..„„..  exhibiting  the  more  modern  application- 

••  i>l'  mechanical  motions  than  at  present  arc  supplied, 

••  with  models  of  examples  of  machines,  and 
"  building  construction,  so  that  drawings  may  be 
••  miiile  from  actual  measurements,  MJIIK-  of  the 
"  models  being  made  to  a  smaller  scale  than  the 
"  iKitural  si/e.  J5v  tho  first  session  that  nn  artizan 
"  intends  in  the  Btudy  of  practical  geometry  being 
"  taken  up  by  piano  geometry  together  with  mathc- 
-  unities;  the"  study  of  solid  geometry  to  come  in  the 
"  second  session  course.  By  appointing  thoroughly 
'•  competent  teachers,  both  in  education  nnd  system 
"  of  teaching;  retaining  and  giving  more  assistance 
"  to  the  present  teachers  who  have  a  school  of 
"  20  or  more  artizans.  By  holding  the  examinations 
"  in  practical  geometry 'on  Saturdays  ;  the  examinations 
"  to  begin  at  5  o'clock,  when  held  on  Saturdays. 
"  Is  a  great  dilfictdty  to  boys  who  have  to  attend 
"  factory  work,  being  taken  into  examination  classes 
"  for  two  and  three  hours  a  night,  for  two  and 
"  three  nights  together  ;  it  is  too  laborious  work  foi 
"  them,  and  as  long  as  Saturday  afternoon  in  our 
"  part  of  the  country  is  a  holiday,  those  examinations 
"  could  be  taken  on  Saturday  afternoons.  That  would 
"  give  the  boys  more  time,  and  keep  up  their  vigour. 
'•  The  boys  become  exhausted  with  two  or  three 
"  nights  examination,  one  after  another." — "  By  the 
"  number  of  artizan  students  on  the  school  register 
"  being  divided  into  as  many  equal  sets  as  there  are 
"  members  on  the  committee  of  the  school,  each 
"  member  to  take  one  division  of  students  under  his 
"  supervision  to  see  that  they  attend  regularly,  the 
"  school  committee  keeping  the  class  register  of  at- 
"  tendance,  each  member  taking  it  alternately  for  a 
"  week.  Thus  the  students  would  see  that  more 
"  interest  is  taken  in  them ;  that  those  present  are 
<:  noticed,  and  those  absent  being  looked  up  by  the 
"  committee  supervisor." 

1815.  Has  there  been  anything  like  a  general  com- 
plaint of  the  questions  put  by  the  examiners  being  too 
difficult? — There  has.     The  order  was  that  to  gain 
a  prize  they  must   answer  a  number  of  questions  in 
both  plane  and  solid  geometry  ;  one  subject  would  not 
take    any    prize.     Artizan   boys    without    elementary 
training,  and  many  of  those  that  come  to  study,  cannot 
get  sufficient  knowledge  to  answer  in  both  plane  and 
solid  geometry  in  one  session,  consequently  they  get 
nothing,  though  they  may  do  something  that  is  worthy 
of  notice,   thus   they   get   discouraged   and  will   not 
continue  their  studies.     In  the  first  stages  they  want 
a  very  great  deal  of  encouragement.     As  a  rule  boys 
do  not  like  brain  work,  and  if  they  do  not  get  some 
encouragement  and  assistance   they  do  not  continue  it. 
That  is  the  great  difficulty,  and  I   think  it  is  better  to 
give  a  prize  too  much  rather  than  one  too  little,  espe- 
cially for  the  first  stage  ;  if  a  boy  has  been  a  length  of 
time  and  made  little  progress  there  should  be  some 
notice  taken  of  it,  but  if  he  has  done,  work  he  should 
be  encouraged  by  a  prize,  or  certificate,  or  some  mark 
to  give  him  a  hope  to  continue. 

1816.  It  is  the  opinion  of  the  teachers  that  the 
prizes  are  a  very  good  mode  of  encouraging  the  pu- 
pils ?• — Yes,  certificates  are  a  very  good  method  ;  they 
are  a  sort  of  certificate  of  character  to  a  boy;  if  a  boy 
g,M^  to  a  m;iMer  and  wants  to  get  a  situationhe  takes  the 
certificate  with  him,  because  it  shows  that  he  has  had 
some  good  conduct,  and  has  done  something  to  gain  it, 
or  he  would  not  have  it  ;  an  employer  would  take  a 
boy  of  that  sort  sooner  than  he  would  take  a  boy 
without  one. 

1817.  Do  the  members  of  the  committee,  as  a  rule, 
give   much    personal    attention    to    the    schools  ? — A 
number  of  them  do,  but  not  the  whole  of  them  ;  I 
fuggeat  myself  that  they  should  all  do. 

IH18.  Do  you  think  that  that  suggestion  might  be 
carried  into  effect  ;  could  you  find  persons  willing  to 
give  so  much  time  ? — I  think  we  might.  We  have  a 
number  of  them  that  take  a  great  deal  of  interest  in 
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away  from  the  place  seeking  information,  except  lie, 
has  got  an  aptitude  for  sketching  and  drawing,  lie  is 
of  little  use  or  no  use  at  all  in  the  matter.  We  must 
have  intelligence,  whether  they  have  acquired  it  them- 
selves after  they  have  grown  up,  or  however  they  get 
it,  they  must  have  it.  A  man  cannot  go  out  to  mills 
and  take  the  dimensions  for  machinery,  shafting,  and 
take  plans  of  rooms,  and  lay  out  machinery  unless  he 
has  got  some  knowledge  of  drawing  and  mathematics. 

1829.  I  believe  you    are    in   the  habit  of  sending 
mechanics  abroad  for  the  purpose   of    erecting    the 
machinery  which  is  constructed  in  your  works  ? — Yes, 
we  are. 

1830.  Do  you  prefer  to  employ  men  who  have  been 
educated  in  those   schools  for   that  purpose  ? — As  to 
the  men  that  go  out  to  those  jobs  the  school  has  not 
been  sufficiently  long  established  to  have  much  effect 
upon  them.     We  have  had  to  send  out  a  few  of  them 
to  such  a  place  as  India,  where  we   cannot   send  aged 
persons,  and  where  young  men  must  go  on  account  of 
the  climate  ;  then  the  young  men  that  have  the  best 
elementary  education,  and  can  write   the  best  letters, 
and  understand  the  business  best,  are  selected  ;  for 
those  other  men  when  they  get  a  distance  away  from 
home  cannot  hold  technical  correspondence,  and  they 
often  lose  themselves  and  cannot  call  our  aid  to  them. 

1831.  And  therefore  you  prefer  those  men  who  arc 
so  trained  ? — We  must  have  young  men  who  have  had 
both  a  good  technical  and  a  good  commercial  educa- 
tion too. 

1832.  Apart  from  the  knowledge  that  they  acquire, 
do  you  find  that  their  social  habits  are   improved  by 
this  training  ? — Yes,  a  great  deal.     You  will  find  in 
works,  at  least  we  find  in  works  like  ours,  that  when 
a  man  has  had  no  education  at  all  he  fdls  up  his  time 
either  by  betting  or  racing,  or  some  nonsense  or  other ; 
that  he  will  study  and  work  very  hard  for  three  or 
four  months,  but  as  soon  as  the  race  is  run  the  whole 
of  his  study  is  lost,  and  he  begins  a  fresh  study  ;  and 
not  only  is  it  of  no  use  to   him,  but  it  is   a  very  great 
hindrance,  because  he   is   always   thinking  about  the 
races  that  are  going   to   be  run,  and  he   neglects  one 
half  of  what  he  should  do.     A  boy  that  has  been  to 
the  science  school  is  taken  up  with  reading,  and  books, 
and  study,  and  he  thinks  about  his  business,  and  very 
seldom  does  he  make  a   blunder.     We   find  it  of  very 
great  value  indeed  to  get  a  boy  to  become  a  bookworm, 
as  it  were,  sooner   than  he   should   become  a  sporting 
man. 

1833.  You  have  stated  that  it  was  desirable  that 
the  committees  should  exercise  some  supervision  over 
the  attendance  at  those  schools  ;  have  you  found  that 
persons  in  Oldham  are  willing  to  devote  themselves 
to  such  superintendence  ? — I  can  speak  for  myself,  and 
one  or  two  more  that  we  have  in  our  works,   that  we 
never    miss    a   week  without  going  to  some    of  the 
classes,  and  sometimes  two  and  three  times  a  week  to 
eee  who  has  attended  ;  and  we  tell  the  master  that  if 
any  boys  under  our  supervision  do  not  attend  properly 
we  will  come  on   a  certain   night  and  see  if  they  are 
absent,   and  will   inquire   the  reason    why    they    are 
absent,  and  by  that  means  we  get  a  better  attendance. 
The  boys  that  are  willing  to  go  to  a  school,  and  have 
not   the  means  to   go,  we  very  often   pay  for  our- 
selves out  of  our  own  pockets.    We  generally  have  half 
a  dozen  boys  in  the  school  who   cannot   att'ord   to  pay 
their  subscriptions,  and  we  pay  for  them. 

1834.  Do  you  think  that  the  boys  are  really  thankful 
for   that   superintendence,    and   do  not  consider  it  a 
nuisance  ? — Decidedly. 

1835.  1  think  that  you  have  lately  been  on  the  con- 
tinent for  some  time  ? — I  have  not  been  on   the  conti- 
nent any  length  of  time  in   my  life.     I  have  been   on 
the  continent   several  times,   but    never  to   stop   any 
length  of  time.     I  was  on  the  continent  only  about   a 
month  ago. 

1836.  What   parts  did  you  visit  ? — As  far    us    the 
School  of  Science  goes,  I  was  at  Aix-la-Chapelle,  and 
I    went    through     the    new    Polytechnic    Institution 
there.     I  have  not  been  to  Zurich,  my  intention  was  to 
have  gone  to  Zurich  and  to  see  the  school  there,  but  I 


was  called  home  urgently,  so  that  I  did  not  have  the 
pleasure  of  seeing  it,  but  I  was  veiy  much  pleased 
with  the  one  that  I  saw  at  Aix-la-Chapelle. 

1837.  Is  that  a  school  of  high  grade,  or  does  it  more 
resemble    our   science   schools? — It    is    very   much 
higher  than  anything  we  have  here  that  I  have  so n. 

1838.  What  are  the  ages  of  the  students  there? — 
That  school  is  only  quite  new;  the  first  session   has 
not  commenced   yet.      I   merely   went   through  the 
establishment;  they  were  not  studying.     Theses-ion 
is  not  on,  but  all  the  machinery  is  there  that  is  to  be 
used  when  they  do  open.     The  place  is  quite  new, 
consequently  it  is  looking  very  well  just  now. 

1839.  Did  you  ascertain   in  what  way  that  school 
was  created? — I  understand  that  the  district  and  the 
town   and  the  country  and   private   individuals  have 
all  subscribed  their  mites  towards  it ;  it  has  not  come 
from  any  one  source. 

1840.  The   contributions    have   been    made   from 
private  sources,  and  also  from  the  locality  ? — Yes, 
from  the  locality,  and  from  the  Government  as  well. 

1841.  That  is  to  say,  a  public   subscription  from 
the   locality  ? — Yes,  a  public  subscription  from  the 
locality,  as  well  as  a  corporate  subscription  ;  a  private 
and  public  subscription,  a  corporate  subscription  from 
the   district,    and  a    national    subscription    from  the 
Government. 

1842.  Have  you  come  much  into  contact  with  the 
foreign  artizans  abroad  ? — Yes ;  those  that  we  have 
had  as  draughtsmen  in  our  own  establishment  have  all 
studied  in  those  schools. 

1843.  Have  you  seen  any  of  the  factories  for  the 
construction   of  machinery  similar   to  yours  that  are 
now  established  abroad  ? — No. 

1844.  But  you  come  into  competition  with  their 
products  ? — Yes. 

1845.  Have   you  noticed  whether  there  has  been 
any  advance  lately  in  the  excellence  of  the  machinery 
which   is  constructed  abroad  ? — We  find  their  ideas 
coming  into  our  patent  office  ;  and  we  have  a  very 
good   knowledge   of  what   they  are    doing,    because 
they  can  scarcely  contrive  anything  of  that  kind  but 
what  they  bring  it  into  our  patent  office,  and  we  see 
there  what  kind  of  contrivances  they  are.     I  do  not 
think,  as  far  as  practice  goes,  that  they  are  able  to 
hold  their  own  with  us  ;  but  so  far  as  education  goes 
they  arc  far  superior  to  us. 

1846.  But  do  you  think  that  they  are  improving  in 
practice  ? — There  is  no  question  about  it,  and  very 
last  too. 

1847.  We  are  not  so  far  ahead  of  them,  are  we,  as 
we  were  10  years  ago  ? — Nothing  like  it. 

1848.  And  do  you  attribute  that  in  part  to  their 
superior    theoretical  education  ? — There    can    be   no 
doubt   at  all  about   it  that  they  understand  the   first 
principles,  as   a  body,  better  than  we  do,  and  conse- 
quently they  know  how  to  carry  them  out.     A  little 
more  than  12   months  ago  I  was   at  Augsburg,  and 
you  know  that  is  quite  a  manufacturing  place.     I  got 
an  invitation  one  night  to  meet  the  managers  of  the 
different  mills  at  a  club.  They  have  a  sort  of  club  there: 
and  instead  of  having  the  jealous  system  that  we  have 
in  this  country  it  is  quite  the  contrary  there.     If  a 
manufacturer  here  gets  a  little  bit  of  an  idea  which 
he  thinks  he  has  five  minutes  before  his  neighbour, 
he  locks  it  up  and  will  not  let  anybody  see  it  ;  but 
there  all  the  managers  and  different  people  that  con- 
duct works  have  a  sort  of  club,  and  they  meet  toge- 
ther, and  if  one  man  has  got  anything  that  he  thinks 
a  little  better  than  another  it  is  discussed  by  the  club, 
and  there    are  no  secrets    among  them.     Everyone 
tries  to  make  everyone  as  clever  as  they  all   are  ;  and 
I  think  from  that  circumstance  alone  they  must  have 
passed  through  an  examination  in  a  technical  school. 
There  is  no  man  scarcely  gets  a  manager's  situation 
on  the   continent  now  who   has  not  passed  the   poly- 
technic   training;    and  the  consequence   is,    that  by 
that  method  no  doubt  they  will  in  time,  if  we  do  not 
step  out,  equal  us,  and  I  should  say  pass  us  too,  and   1 
do  not  see  why  they  should  not  if  we  keep  neglecting 
our  duty  as  we  have  done, 
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1819.  Are  ihcy  in  ill.-  lml.il  »f  exchanging  ideas 
\viih  reference  (..  improvements?—  \  IT-,  VNilh  regard 
I,,  \\,  ,-hnie:il  trades. 

i  \\'oiiM  yen  consider  il  useful  or  not  that 
Mmilis  .-honld  !'«•  able  to  obtain  information  of  that 
"character  in  technical  classes  ?  —  I  do  not  see  any  harm 
at  all  in  -.riving  a  youth  as  much  int'ormntion  as  ho 
has  capacity  to  carry.  Brains  are  not  all  made  alike, 
ami  we  .-ha'll  always  have  a  great  many  heads  that 
will  not  carry  very  much  more  than  what  will  enable 
them  to  do  common  work.  But  all  the  good  capacities 
ihat  nature  give-  us  we  ought  to  cultivate  to  the  very 
best  ot'ouraUilily,  and  fret  I  he  best  men  from  wherever 
he  come.-.  even  though  he  is  out  of  the  poorest  class;  if 
he  will  make  the  hig'je.-t  man  we  have  got,  wo  ought 
10  encourage  him.  and  make  him  into  the  biggest 
man. 

1851.  Supposing  a  young  man  to  be  an  apprentice, 
or  what  is  the  equivalent  of  an  apprentice  in  your 
TV.  in  which  you  construct  chiefly  cotton  ma- 
chines ,  would  it  not  be  of  great  value  to  him  even  in 
OODOtructing  cotton  machinery  if  he  had  a  theoretical 
knowledge-  of  flax  machinery,  for  instance  ?  —  If  he 
a  theoretical  knowledge  and  what  we  call  lunik 
Learning,  he  will  very  soon  adapt  his  mind  to  any  kind 
of  machinery,  either  flax  or  wool,  or  anything  else. 
Three-fourths  of  all  the  information  required,  he  gets 
in  school.  As  to  technical  practice,  his  reason  will 
-non  lead  him  into  if.  The  only  thing  is,  if  you 
•  got  a  laborious  business,  you  must  commence 
when  the  boy  is  young.  If  you  let  a  boy  stick  at  school 
till  he  is  16  years  of  age,  he  will  want  to  get  his 
living  by  driving  a  pen  ;  and  if  he  gets  bold  of  some- 
thing that  will  make  his  shoulders  ache,  and  strain  his 
arms,  he  will  want  to  lie  down  ;  but  if  you  use  him 
to  do  it  before  he  knows  anything  else,  he  will  never 
feel  any  hardship  in  it,  and  he  will  continue  to  do  it. 
!s,")2.  Suppose  n  youth  is  engaged  practically  in 
the  construction  of  cotton  machinery,  would  you  con- 
sider it  de-irable  that  there  should  be  some  institution 
in  which  he  should  have  an  opportunity  of  acquiring 
ft  knowledge  of  flax  machinery,  and  we  will  say,  also 
!•('  the  construction  of  a  steam  engine?  —  1  do  not 
think  that  it  is  desirable  to  want  to  push  these  things 
too  tar.  \Ve  find  that  the  success  of  our  country  is 
from  the  classifying  of  trades.  If  he  is  to  be  really 
••ooi  I  at  any  one  thing,  if  he  is  to  be  a  really  good 
cotton  spinner,  or  if  he  is  to  be  a  really  good  machine 
maker,  lie  lias  quite  enough  to  occupy  his  time  and 
ution  if  he  is  to  be  the  best  man  in  that  business. 
Tin-  two  manufactures  never  exist  in  the  same  dis- 
trict ;  and  I  say,  in  another  district  where  the  flax 
manufacture  does  exist,  lei  them  make  the  best  men 
they  can  in  that  district  ;  it  is  the  same  as  learning 
too  many  trades  that  makes  a  man  a  jack  of  all  trades, 
ami  master  of  none.  I  think  we  should  learn  to  do 
rightly,  and  in  the  best  manner  possible,  what  we 
learn  to  do. 

1S.">.'!.   You   think  that  with  the  exception  of  rare 

instances,   a   youth    has  not   time  to   learn   all   those 

things     hc-iile"     learning     the    principles    which    are 

common  to  all  trade-!-  —  He    has  not  time  to  become 

the  best  man  in  every  one  of  them,  and  what  we  want 

have  the  best  man  in  each.     It  is  desirable  that 

111:111  wlio  ha-  anything  to   do  with  these  mann- 

-hould  understand  a  steam  engine,  and  should 

understand  the  propertie.i  and  the  use  of  steam  ;  and 

if  he  i-   to  be  a  leader   in  any  mechanical  works,  he 

should  understand  tin-  pnwer-  ihat  are   to  drive  those 

work-. 

IH.'ji.  In  your  own  ca-e  I  believe  that  you  erected 
works  for  manufacturing  iron  for  the  construction  of 
your  own  maehinerv  ''  -Yes. 

IS.";.").  Can  you  ,-iaie  why  you  did  so?  —  Because  we 
could  not  liny  the  ijiialit  ies  that  we  wanted,  and  we 
could  not  get.  them  as  regularly  as  we  wanted  them. 
and  so  we  made  them. 

•  'i.    Then  it  would  he   an    advantage    to  n  person 
piigagcil    in   your   particular   liranch   of  trade   to  have 
knowledge   of  this   maiinfnclun;  of  iron  '(  —  Ko 
doubt  of  it. 


How  would  you  expect  him  to  obtain  that 
without  goiii"  into  ironworks  ? — I  can  only  tell  you 
this,  that  when  our  Air.  James  Platt  was  living,  he 
made  up  his  mind  that  we  should  manufacture  iron, 
and  he  came  and  gave  me  a  commission  to  erect  a 
forge  and  begin  to  manufacture  iron.  1  had  never 
taken  notice  of  any  forge  in  my  life;  but  the  only 
thing  1  had  to  do  was  to  begin  to  acquire  what  il  was 
necessary  to  know.  I  then  managed  to  get  sufficient 
knowledge  to  erect  a  forge  under  my  own  super- 
vision, and  I  think  I  have  been  as  successful  as  most 
people. 

1858.  If  you  had  had  some  preliminary  knowledge 
of  it,   would  it   not   have  saved  you   a  great  deal  of 
trouble  ? — I  knew  good  iron  when  1  saw  it,  and  that 
if  I  did  not  get  it  good   I  must   try  some   means  to 
get  it. 

1859.  Is   not   that  a    rather    expensive    mode   of 
getting  knowledge  ? — I  do  think  it,  is.    It  would  have 
been  much  better  if  1  had  had  the  knowledge  to  begin 
with,  no  doubt,  for  I  had  to  do  my  other  work  while 
I  got  it. 

1860.  (Dr.    Sharpey.)    What   fees   do   the  young 
men  pay  who  attend  the  science   schools  ? — About 
2s.  6d.  a  quarter,  or  10*.  a  year. 

1861.  Do  they  attend  all  the  courses  in  the  year 
for  that  fee  ? — Yes. 

1862.  What  may  the  teachers  of  science  make  in 
the  school  altogether  ? — I  think  our  last  master  that 
we  had  before  this,  when  the  examinations  were  not 
so  strict  as  they  are  now,  made  about  200/.,  with  his 
minimum  salary,  prizes  and  all  together. 

1863.  I   think   you    spoke   of  the    importance    of 
raising  the  social   position   of  the   teachers,   and  im- 
proving them  generally  ? — Yes. 

1864.  Do  yon  think  that  such  an  income  as  20U/.  a 
year,   even  pretty  well  assured   to  a  teacher,   would 
be  adequate  as  a  maximum  income  ? — No,  it  would 
not,  because  our  teacher  left   us  even  when  ho  was 
getting  that;  he  would  not  stop   with  us.     I  do  not 
think  that  any  teacher  who  had  got  sufficient  know- 
ledge to  do  that  business,  would  stop  for  that  money. 
They  will  stop  till  they  have  made  acquaintances  and 
made  a  position,  till  some  one  will  find  out  their  worth, 
and  take  them  away  and  give  them  more. 

1865.  There  is   a   difficulty  in  keeping   them  ? — 
Yes  ;  if  a  man   has  sufficient  knowledge  to  teach  a 
school   like   ours  properly,    he   should  have  a  good 
deal  more  than  that.     People  in  commercial  pursuits 
with  the  same  knowledge  get  more,  and  consequently 
they  verge  off  to  those  other  pursuits  if  they  do  not 
get  more  than  2001.  a  year.  I  think  we  ought  to  keep 
them,  if  possible,  and  pay  them  as  much  as  anybody 
else  would  pay  them  for  anything  else  they  could  do, 
if  they  only  had  the  same  knowledge. 

1866.  Have   you   considered   how   that    incre 
emolument  might  be  obtained  ? — We  have  put  down 
three  ways  for  it.     One  is  a  minimum  salary,  another 
is  an  additional  payment  for  attendances  of  the  pupils. 
A  man  may  do  his  best  with  his  pupils,  but  of  course 
he  cannot  make  them  all  pass,  and  then  the  other  plan 
is  a  further  payment  for  results.     We  want  a  man  to 
have  an  interest  in  both  keeping  the  pupils  at  their 
study,  and  getting  them  to  produce  some  results  which 
belong  to  that  study.     Then  the  minimum  salary  is  to 
get  a  man  to  venture  on  the  speculation  at  all. 

1867.  How  many  nights  a  week  is  n  teacher  em- 
ployed ? — Five. 

1868.  Could  not  he  make  up  a  better  income  by 
attending  two  different  establishments? — If  an  estab- 
lishment is  as  large  as  ours,  he  has  got  more   than 
he  can  do,  he  wants  assistance  rather  than  to  have 
his  attention  taken  away. 

1869.  (Mr.  Sinniii'lson.}  Have  you  at  all  thought 
whether    it    would    be    desirable    to    let    the    science 
mii-ters    lake   pupil   teachers  ?— The   science  master's 
students  are  in  a  manner  pupil  teachers  ;  his  students 
that    have-   passed   in   the   higher  grades   he    takes   to 
assist  him. 

1870.  (Professor  Huxley.)  I  think  you    said    that 
you  had  to  pay  out  of  your  own  pocket  for  some  of 
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the  boys  who  attended  the  schools,  would  it  not  be 
very  desirable  thai  (hero  should  be  no  bar  ol'  that 
description  to  the  attendance,  of  any  liny? — Decidedly, 
boys  that  sire  not  able  to  pay  if  they  wish  to  go  to 
the  school,  ought  to  be  able  to  go. 

1871.  Then     1    understand    you   would    advocate  u 
system  of  tree  schools? — I  would. 

1872.  Do  you  think  that  it  would  be  attended  with 
any  evils  if  such  a  school  were  established  ? — I  think 
it  is  quite  as  well  for  boys  that  are  able  to  pay  to  pay 
something.     The,  boys  that   I    have  trenenillv  assisted 
myself   have    been  orphan    buys  ;   boys  who  have   lost 
their  fathers.     Sometimes  a  very   worthy  servant  in 
your  works  dies  and   leaves  a  widow  with  a  young 
family  to  bring  up,  and  you   have  a  feeling  for  those 
boys,  and  are  glad  to  assist  them.    Those  are  the  kind 
of  instances  in  which  we  pay  the  school  fees  for  them. 

1873.  Your  great  object   is  to  use  this  system  of 
schools  and  examinations   to  pick  out   the   capacities 
from  the  mere  hand  workers? — Yes. 

1874.  Do  you  think  that  it  would  have  a  demoral- 
izing effect  upon  the  workmen  if  scientific  instruction 
were  absolutely  free  to  anybody  who  chose  to  apply 
for  it  ? — No,  because  if  a  boy  applies   for  instruction 
after   he  has  begun  laborious   work  the   difficulty   is 
over.     I  think    it   would  have   a  demoralizing   effect 
upon  the  workmen  if  they  were  kept  at  school  too 
long  before  being  sent  to  work,  if  they  were  intended 
for  hard  labour.     If  a  man  is  intended  for  hard  labour 
or  to   use   special    tools,    that  require  his    body  and 
muscles  to  grow  into  form  to  wield  those  tools,  he 
should   begin  with   them  when  he  is  young  ;  but  I 
think  that  the  elementary  education  ought  to  be  so 
readily  and  effectively  given  that  when  a  boy  has  got 
some  elementary  knowledge,    and   is  big  enough  to 
begin  to  use  his  tools,  he  shall  have  a  desire  to  continue 
his  study  afterwards, 

1875.  The  purpose  of  my  question  was  rather  to 
ask  whether  you  thought  that  the  offering  of  scientific 
instruction    without   payment  to   the  children  of  all 
operatives  would   have  any  demoralizing  effect  upon 
the  operatives  themselves  ? — I  have  not  seen  any  case 
where  1  think  it  would  have  any  demoralizing  effect. 

1876.  Do  you  think   that  such  instruction  as  could 
be  obtained  in  a  chemical  or  metallurgical  laboratory 
would  be  of  use  to  a  person  subsequently  to  be  em- 
ployed  in    ironworks,    for   example  ? — Yes,    in    any 
works  that  I  know  of. 

1877.  Do  you  think  that   it  would  be  useful  to  a 
man  who  had  seen  such  operations,  although  he  might 
not  actually   have  been   put  in  acquaintance  with  a 
blast  furnace  ? — It  is  decidedly  a  great  advantage  for 
a  man  to  understand  the  bodies  of  ah"  the  materials 
that  he  comes  in  contact  with,  and  I  do  not  see  how 
he  can  be  acquainted  with  the  bodies  of  the  materials 
that  he  comes  in  contact  with,  unless  he  has  got  some 
chemical  knowledge,  and  that  he  should  quite  under- 
stand the  fuels,  and  the  way  to  burn  them,  and  a  great 
many  things  which  a  good  chemical  knowledge  would 
be  very  useful  indeed  for. 

1878.  So  that,  suppose  metallurgical  teaching  and  a 
laboratory  were  set  up  in  Oldhnm,  we  will  say,  do  you 
think  it  would  be  a  benefit  to  your  ironworkers  if  they 
were  sent  to  pass  through  that  metallurgical  labora- 
tory ? — It  would  take  some  time,  no  doubt,  to  get  them 
through  it,  but  it  would  be   a   very  great  benefit  to 
them,  supposing  they  would  go.      Men  in  forges,  and 
foundries,  and  those  places  are  rather  a  rough  class  of 
humanity  ;  it  is  a   laborious  business   that    they    go 
through  and  there  are  but  few  of  them,  and  it  is  very 
difficult  indeed  to  find  a  very  intelligent  man  to  con- 
duct  like  establishments  to  those,  and  a  good  many 
are   taken    in    when    they   are   very  young,  and  those 
boys  that  have  good  capacities  if  they  were  encouraged 
to  go  to  a    school   of  that   kind   after   they    had   got 
accustomed  to  the  laborious  part  of  the  work  would 
never  fear  going  to   it   again,   even   if  they  did   get 
superior  knowledge,  they  would  become   better  con- 
duct m-s  of  such  establishments. 

1879.  I  apprehend  that  when  Mr.  Platt  came  to  you 
and  desired  you  to  set  up  an  iron  forge  he  knew  quite 


well  that  you  already  had  some  considerable  acquaint- 
ance with  chemical  matters  ? — He  knew  that  he  had 
never  set  me  to  do  anvthing  that.  I  had  not  done, 
and  he  had  faith  that  1  should  do  that  too. 

1880.  Supposing    that   you   had   been   able   to 
throuirh  sneh  a  course  as  the  metallurgical  cour-o  of 
the  School  of  Mines,  do  you  conceive  that  that  would 
have  been  of  much  use  to  you  ? — It  would  have 

me  a  great  deal  of  useless  labour. 

1881.  You  were  speaking  of  the  dc-sirablcm 
setting  boys  who  were  to  be  employed   in  laborious 
trades  to  their  work  very  early  ;  do  yon   find   in  your 
experience  that  such  boys  have  much  mental  energy 
at  their  disposal  after  the  day's  work  is  over  ?— 

we  do. 

1882.  Sufficient  to  carry  on    their  instruction,   in 
fact  ? — Yes  ;  the  little  I  have  got  was  after  12  hours 
work.     We  had  not  the  10  hours  Act  in  my  youth. 
I  had  to  commence  at  13  hours  a  day  when  I  was  1 1 
years  old.     Wo  then  had   the  benefit  of  the  Short 
Time  Act  to  reduce  it  to  12,  and  then  after  I  became 
a  man  we  had  another  Act  which  brought  it  down  to 
10  hours,  so  that  through  the  whole  of  my   training 
from  11  years  old,  I  worked  13  hours  a  day. 

1883.  After  working  that  number  of  hours  did  you 
go  to  your  book  work,  if  I  may  so  inquire  ? — I  was 
too  young  then.     I  was  only  11  years  of  age  then. 
When  we  got  the  12  hours  Act  I  was  14  or  15  years 
of  age,  and  then  I  did  not  do   much  book  work.     In 
fact  I  could  scarcely  read  a  handbill  on  the  wall  till  I 
was  19. 

1884.  But  you  think  that  supposing  a  boy  had  not 
more    than    10    hours'   work,    actual    practical    hard 
muscular  work,  there  would  be  a  sufficient  balance  of 
energy  left  for  him  to  take,  say,  two  or  three  hours 
instruction    in    the  evening  ? — Two    hours    is  quite 
enough. 

1885.  Would   that  observation    apply   to    average 
boys,  because  we  must  not  expect  every  boy  to  have 
quite  your  share  of  energy  ? — I  say  that  you  will  not 
make  every  boy  grow  up  into  an  intelligent  man  what- 
ever you  do,  because  it   is  not  their  nature.     One  boy 
would  rather  be  satisfied  to  learn  one  thing  and  stick 
to  it  the  whole  of  his  life.     Then  you  find  another 
boy  that  you  cannot  keep  to  one  thing-  whatever  you 
do,  or  whatever  you  give  him. 

1886.  But   you   would  feel   that  instead  of  being 
exhausted  with  work  he  would  be  able  after  10  hours 
work  to  employ  two  hours  instruction  with  profit  ? — 
Decidedly.     We  should  get  quite  enough  capacity   in 
that  time  to  conduct  our  establishments  in  a  proper 
and  effective  way. 

1887.  (Sir  J.    Kay-Shuttlcworth.)    I  understand 
from   you  that  you   have   several   elementary  schools 
and  mechanics'  institutions  besides   the  Lyceum  and 
the  School  of  Science  in  Oldham  ? — We  ha\e. 

1888.  And  that  those  elementary  schools  have  been 
going   on  for   many  years,  but  up  to  a  very  recent 
period    you    have    found    boys,    until    they    had    the 
advantage  of  the  evening  classes  of  the  Lyceum  and 
the    school    of    science    and    art,   very   imperfectly 
educated  ? — Very  indeed. 

1889.  So  that  so  long  as  there  has  been  that  ex- 
ceeding imperfection  of  their  education,  you  observed 
that  the  boys  who  have  received  sufficient  instruction 
in  reading,  writing,  and  arithmetic,  prefer  the  occupa- 
tion of  clerks,  and  other  similar  pursuits,  to  the  grimy 
pursuits  of  the  forge,   and  the  mechanic's  shop? — 
Decidedly.     If  they  get  to  an  age  of  more  than  14 
or  15  years  you  cannot  get  them  into  the  dirty  trades, 
they  will  not  go  in  at  all.     Hitherto  there  has   been 
quite   enough  of  situations  as  clerks  for  all  the  boys 
that  have   sufficient  education  to  take  the  situations, 
that  is,   if  all  boys  had  a  good  elementary  education, 
some  of  them  would  be  obliged  to  go  to  the  work>, 
but  up  to  the  present  time  they  have  nil  found  quite 
sufficient  work  at  driving  the  pen  and  such  like  light 
jobs. 

1890.  I  understood  you  likewise   to  say   that  the 
education    of  the  hand    and   the    eye    in   mechanical 
trades  is  of  the  very  highest  importance  to  produce 
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<.W.,.«.  the  most  skilled  workmen  r— Decidedly.  If  a 
can  1:0  into  a  smith's  shop  and  can  get.  a  pi. 
chalk  in  his  hand  and  can  go  to  a  Mack  board  and 
raw  oil-hand  when  he  only  wants  o..e  thing,  cor- 
tninlv  it  is  not  worthwhile  to  go  into  the  drawing- 
room  and  .-el  a  fresh  drawing  of  it,  and  if  he  can  go 
and  get  a  piece  of  chalk  and  put  the  thing  on  to  a 
black  U>ard  in  a  moment,  so  that  the  smith  can  under- 
stand what  he  is  doing,  the  smith  will  have  the 
thing  done  before  the  draughtsman  would  have  it  on 
paper. 

1891.  I  likewise  understood  you  to  say,  that  if  that 
education    of  the   eye  we're   combined  with    freehand 
drawing  from  model's,  such  as  can  be  obtained  in  \oiii 
school  of  art.  the  combination  of  that  practical  work 
with  the  instruction  in  drawing,  would  greatly  increase 
the  value   of  the  workmen    in  your  works  ? — Very 
much  indeed. 

1892.  Will   you   kindly   further  explain   how  that 
would  operate  ? — Supposing  a  workman  goes  out  into  a 
factory,  and  he  sees  something  in  a  machine  that  the 
master  wishes  to  have  put  upon  his  machine,  if  the 
man   is   a  good    freehand    drawer  and   a  good  1'iieal 
drawer,  he  can  pull  his  pocket-book  out  and  take  nis 
pencil  and  run  off  a  general  idea  of  it  on  a  leaf  of  his 
pocket-book.     That  will  do  a  great  deal  more  than  if 
he  wrote  two  or  three  pages  in  his  book  to  the  man 
who  had  to  execute  it. 

1893.  Supposing  a  man  to  be  going  through  any 
works,  and  that  he  saw    that  an  advantage  might  be 
gained  by  some  mechanical  combination,   if  he  had 
a  knowledge  of  freehand  drawing  from  models,  would 
he  not  be  able  to  sketch  it  at  once  V — It  is  important 
in  the  way  I  have  just  been   explaining  to  you,  be- 
cause he  brings  the  idea  home  with  him  ;  if  he  cannot 
demonstrate   it  by  language  he   demonstrates  it  by 
his  hand,  and  the   parties  that  have   to  execute    it 
seize  it  at  once,  and  whilst  another  man  is  taking  time 
to  write  a  description  of  it,  the  first  has  done  it  and 
carried  it  into  execution. 

1894.  So  likewise,  in  the  case  of  the  young  men 
whom  you  have  to  send  to  every  part  of  the  world  to 
set  up  machinery,  as  you   say,  if  they  get   into  any 
difficulty,   is   it    not   extremely  important  that   they 
should  be  able  to  explain  that  difficulty  in  this  way, 
and  to  convey  it  to  the  firm  ot  home  ? — Yes,  it  is  ;  it 
can  come  home  in  a    letter.     A  very  remarkable  in- 
stance of  that  talent,  which  I  was  very  much  pleased 
with  one  day,  I  saw   at   the  Bridge-water    Foundry, 
1'atricroft  :    James   Nasmyth,    who    used  to    be  the 
principal  of  that  establishment,  was  a  very  superior 
sketcher,    and  to   go  through  his  letter-book  and  see 
the  sketches  that  he  put  into  the  letters  he  sent  to 
the  different  people  with  whom  he  was  in  trade,  is  a 
treat  to  any  mechanic.     He  would  give  a  sketch  by  a 
few  touches  with  his  pen,  and  make  the  subject  quite 
plain,   mid   he  would   say :  "    Will  you  have  it  this 
way,   or  will  you  have  it  that  way  ?"  whereas  if  he 
had  to  write  it,  so   as  to   make  a  person   understand 
what    it   was,    it   would  have  taken    a  great  deal  of 
writing  for  both   of  them,   so  that  his  correspondent 
had  only   to  say  I  will  have   the  first  or  the  second 
plan. 

1895.  I  think  I  understood  you  to  say  that  this  edu- 
cation of  the  hand  and   the  eye  should  be  got  in   the 
workshop  as  well  as  in  the  drawing  school  ? — The  free- 
hand drawing  school  I  think  is  the  proper  place  to  get 
it,  because  there  yon  get  the  acknowledged  best  methods 
of  doing  it.     A    boy  learns  to    use  his  pencil  in  the 
proper  way,  and   he  learns  the  principles  of  his  art  as 
they  ha\e  been  established    by  people  who   have  lived 
before  him.      It   is   much    belter  to  give  those  princi- 
ples to  hoys,  and  not  for  them   to   have  to  study  them 

OUt  for  themselves. 

!*!>(>.  lint  I  am  also  referring  to  the  manual  skill 
which  you  told  us  you  thought  could  be  only  obtained 
at  n  very  early  period — that  training  of  the  muscles 
and  of  the  eye  to  which  you  have  alluded  ? — If  a 
man  begins  too  late,  after  a  man  has  grown  up,  if  you 
plaee  him  in  a  smith's  shop  and  make  him  begin  to 
use  A  hammer  and  to  use  the  tools  in  a  smith's  shop, 


the  first  thing  that  would  happen  would  lie  that  his 
muscles  would  all  begin  to  swell  and  his  hands  would 
be  inflamed,  and  he  would  fly  away  from  the  business 
and  would  not  stick  to  it.  In  the  same  way  if  a 
smith  has  been  poorly  a  length  of  time,  or  has  been 
uv-.-av  from  his  work,  his  hand  has  got  away  from 
its  usage,  and  when  he  comes  back  to  it,  the  first 
week  or  so.  he  would  have  nil  this  inflammation 
and  pain,  but  he  knows  that  it  will  go  away,  and 
he  will  stick  to  his  work  until  it  has  gone  away,  but 
u  ucxv  beginner  would  not  stick  to  it. 

1897.  Should  I  rightly  interpret  your  view   (here- 
fore,  that  at  lirst  a  boy  should  have   a  certain   amount 
of  good  sound  elementary  instruction  in  n  day-school, 
and  then,  that  secondly,  he  should  go  into  a  mechanics' 
or  other  shop  to  acquire  manual  skill  ? — Yes. 

1898.  And  then,  thirdly,  that  after  having  acquired 
that  manual  skill  he  should  superadd  to   it  -whatever 
instruction  you   now   give,  or  any  better  instruction 
that  you  may  hereafter  give  in  your  school  of  science 
and  art  ? — I  could  explain  that  better  by  stating  the 
course  which  I  took  with  my  own  son.     1  put  him  to 
nn  elementary  school  till  he  was   13  years  of  age  ;  I 
then  took  him  into  the  workshop  for    12  months,  and 
made    him    work    like     other   boys  ;     then     I    sent 
him  out  to  school  again  for  another   12   months,   and 
took  him  into  the  works  again  for  18  months,  and  then 
I  sent  him  off  to  Zurich  to  the  Polytechnic  Institute, 
so  that  he  could  study  there  for  some  time,  or  for  such 
time  as  I  thought  desirable. 

1899.  You  have  spoken  of  the  present  very  imper- 
fect preparation  of  youths   by  elementary  education, 
and   of   the   discouragement   which  they  very  easily 
meet  with  in  attending  the  evening  schools,  and   that 
you  were  desirous  that  there  should  be  encouragement 
afforded  to  youths  to   induce  them  to  continue   their 
instruction  notwithstanding  their  bad  preparation  ? — 
Yes,  I  feel  very  strongly  upon  that  point. 

1900.  Might   not  that  encouragement   be   afforded 
from  local  sources,  so  far  as  the  pupils  are  concerned  ? 
— It  should  be  done  near  to  their  own  homes  while 
they   are    very   young,    because  they    will    be    dis- 
heartened if  they  have  to  walk  three  or  four  miles 
backward  and  forward  to  school  after  the)'  have  done 
a  hard   day's  work,  and  study  two  hours.     The  first 
elementary    science    should  be   given  in    elementary 
schools  near  to  the  homes  of  the  youths. 

1901.  What   I  meant   was   rather,   might    not  the 
prizes,     and    other   rewards,    and    the   personal    en- 
couragement proceed  from  local  sources,  rather  than 
from    Government  ? — That    is  what    I   say.      If  the 
employers  of  labour  and  the  superintendents  of  estab- 
lishments would  pay  some  attention  to  those  schools, 
and  form   science  committees   themselves,  and  go  to 
the  classes  in  their  turns,  and  see  and  encourage  the 
boys,  it  would  have  a  most  beneficial  effect  upon  the 
schools. 

1902.  Then  as  respects    the   teachers,  what  would 
you  think  of  such  a  plan  as  this  :  supposing   a  youth 
attended  during  one  session   the  evening   classes,  and 
was  unable  to  get  a  prixe,  but  passed  an  examination, 
of  a   preliminary   kind,   which    might   yield    no  pe- 
cuniary reward    to  the  teacher,  but  when  the  youth 
in  question  went  through  a  second  elementary  staae, 
and  had  got  to  a  higher  stage,  might  not  the  teacher 
be  rewarded  in  a  higher  degree  if  the  boy  passed  the 
lowest  grade    of  instruction    for  which    the    teacher 
obtains   remuneration  from  Government  ? — The  way 
that   is  put  in   the   paper   is    this,   that   the    teacher 
shall  be   paid   for   the  attendance  of  the  boy  in  the 
first  session,  though  he   has  not  passed.     If  he   has 
attended   a  certain  number   of  nights,  he  shall  have 
some  pay  for  him.     He  shall  likewise  have  some  pay 
for  his  attending  well  in  the  second  session,  and  have 
some  more  pay  for  a  prize  if  he  gets  it  in  the  second 
session. 

1903.  (Professor  Huxley.)  How  would  you  prevent 
sham  teaching.     Yon  are   aware  that  in  all  pursuits 
there   are    some    people   who   do   not   look   to    the 
thoroughness  of  their   work,  but  only   to  what  they 
get  for  it,  and  there  is  a  certain  tendency  even,  among 
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leaehers,  who  should  he  superior  to  that  sort  of  thing, 
to  merely  cram  the  boys  with  an  appearance  of  know- 
ledge when  they  have  none  really,  and  so  get  them  lo 
pass  an  examination  ? — That  has  liccn  a  very  great 
praclic.'  uniler  the  Department  till  this  last  year  or 
two,  and  the  way  wo  tried  to  get  over  it  was  by 
fretting  a  teacher  of  good  personal  character.  For 
instance,  we  applied  lo  Professor  Uankine  to  send  us  a 
known,  steady,  industrious  man  and  a  known  good 
student.  We  took  the  man  through  the  recom- 
mendation of  a  gentleman  in  whom  we  had  confidence 
that  ho  would  send  us  a  proper  person,  and  in  that 
way  we  have  not  been  deceived. 

1904.  (Sir  J.   K.IIIJ  Shuttleworth.)  Have  you   any 
knowledge  of  other  teachers  of  science  in  your  district 
who  arc  not  employed  in  the  school  of  science  arid  art, 
or  any  considerable  mechanics'  institution  ? — We  have 
no  teachers  in  our  district  except  artizans,  principally 
that  have  taken   some  pri/es    in   our   own    school,  and 
have  gone  and  set  up  in   their  immediate  neighbour- 
hood at  some  of  the  oilier  mechanics'  institutions  and 
got  classes  there,  and  they  have  just  instructed  them 
in  the  branches  that  they  know  themselves,  and  con- 
fined the  class   to  the  particular   knowledge  in  which 
they  have  obtained  a  prize   themselves.     The  know- 
ledge in  those  small  schools  is  not  so  general,  they  do 
not  understand  so  many  subjects  generally,  but   they 
teach   those  that   they  do  know,    and   they  are   very 
useful     in    giving    instruction    to    the    smaller  boys, 
who    would   have    a     gre.it   distance    to  go    to  the 
principal  schools,  and  then  after  the  boys  get   beyond 
the   capacity  of  that  master   to  teach   them,  and   get 
bigger  and   stronger,  if  they  have    got  ambition  they 
go  to   the  other  school,  where  they  can  get  superior 
instruction. 

1905.  You  regard  them  as  useful  in  a  preparatory 
stage  before  they  enter  the  central   school   of  science 
and   art  ? — We  have   taken   all  that  have"  come   yet, 
but  we  want  to  have  them  a  little  better  trained  before 
they  do  come. 

1906.  (Dr.  Miller.')  How  are  your  science  teachers 
occupied    during    the    day  ? — In   the    preparation  of 
subjects  for  the  evening. 

1907.  Then  they  have  no  means  of  increasing  their 
income  during  the  day  ?— No. 

1908.  I  thought  you  said  something  about  private 
pupils  ? — There  are  a  few  of  them  in  the  art  school, 
they  have  some  private  pupils  ;  some  ladies  go  to  learn 
to  draw  in  the  (lay  time.      In  the  mathematical  school 
the  mathematical  master  gets  some  private  pupils,  the 
sons  of  middle- class  tradesmen,  who  want  to  improve 
their  mathematical  instruction,  and  he  teaches  in  the 
elementary  school  as  a  mathematical  master  ;  but  the 
science  master  is  doing  nothing  else,  only  preparing 
his  subjects,      lie  has  live  nights  a  week  to  teach,  and 
it  is  as  much  as  he  can  do   to   prepare  his  subjects  for 
those  five  nights. 

1909.  Has  he   no  teaching  whatever  besides  those 
five   nights  ? — No  ;   he  has   no  other  business.     The 
science    master   is    now  going    to   try    and    establish 
chemical    classes,    which   will    give    him    more  work 
still. 

1910.  What  does   he   teach  ? — lie  is  teaching  now 
in  branches  of  geometry  and  mechanics,  but  he    has 
a  diploma  for  chemistry   too.     He   passed  Glasgow 
College  in  a  great  number  of  subjects.     Vfc  have  not 
a  sufficient  class  that  we  can   pay  a  special   chemical 
master  :  we  arc  going  to  do  what  we  can,   and  what 
is  sufficient,  until  we  can  get  a  class  to  enable  us  to 
afford  to  pay  a  special  professor. 

1911.  Is   his   whole    energy  taken  up   in  teaching 
science  for  five  evenings  in   the  week  ? — lie  has  got 
it  all  so  clear  that  we  think  now  he  may  spare  a  little 
time  to  take  the  chemical  portion. 

1912.  Yon  have  a  Lyceum  ;  is  this  an  establishment 
which    has    been   founded  by  your    own   firm? — The 
science  portion  of  it,  but  we  do  not  keep  it  under  out- 
management,  for  we  turned  it  over  to  the  directors  of 
the  Lyceum  ;  it  is  built  on  their  ground,  and  adjoins 
their  building,  and  one  entrance  does  for  both  insti- 
tutions. 
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1913.  The  Lyceum  is  an  establishment  which  has 
existed  in  Oldham  for  some  lime,  has  it  not? — Yes. 

1914.  How  bug  '! — It  is  15  or    Hi  years   since   the 
new  building  was  opened,  but  the  Lyceum  propi  r  was 
established  about    I  Noli  or  1838. 

1915.  About   how  many   boys  who  go   into   those; 
schools,  do  you  think,  turn  out  in  such  a  way  as  would 
encourage    you    to    continue    this    instruction? — The 
success  that  we  have  had  already,  we  consider  is  ((iiite 
decided,  but  it  is  not  equal  to  what  we  should  like  to 
attain. 

1916.  Supposing  100  boys  go  into  the  school,  how 
many   of  those  boys  do   you   think  would  repay  the 
trouble   that   is  spent   upon  them  ? — Perhaps  10   per 
cent,  of  them. 

1917.  What  becomes  of  the  other  90  ?— They  are 
better  than  they  would  have  been  if  they  had   never 
gone  at  all. 

1918.  But  they  are  not  disqualified  for  their  hard 
work  ? — Not  a  bit. 

1919.  And  it  does  not  make  them  discontented  ? — 
No,  it  makes  them  better.     A  boy  that  has  got  some 
book  knowledge  can  make  work' a  good  deal  easier. 
If  a  man  understands  mechanics,  probably  he  will 
rig  up  a  pair  of  small  blocks  before  he  will  strain  his 
shoulders  by  lifting  a  weight,  but  if  he  knows  nothing 
about  them,  he  will  get  hold  of  the  weight  and  try  to 
lift  it  by  hand,  but  as  soon  as  they  get  a  little  know- 
ledge they  apply  that  knowledge  to  save  their  muscles. 

1920.  (Marquis  of  Lansdownc.)  As    to  freehand 
drawing  to  which  you  say  you  attach  very  great  impor- 
tance, what  branch  of  your  educational  establishment 
at  Oldham  has  charge  of  that ;  is  it  part  of  the  school 
of  science  and  art  ? — Yes. 

1921.  Are  they  fit  to  begin  freehand  drawing  before 
they  begin  mechanical  drawing,  and  plane  and  solid 
geometry  ?— All  of  them  that  have  a  taste  for  it  go 
into  it  at  any  time,  but  there  are  not  so  many  go  into 
freehand  drawing  as  go  into  the  other.     I  should  like 
to  enforce  it  as  a  study. 

1922.  In    fact,   you    consider   it   almost   in    some 
degree  to  replace  writing  instead  of  description  ;  yon 
think    free    hand   drawing   comes  in    better  ? — Much 
better  than  writing.     You  can  describe  a  great  many 
things   with   a  pencil   on  paper,  that  you   could  not 
well  make  a  person  understand  by  writing. 

1923.  Therefore  in  that  respect  it  is  hardly  on  the 
footing  of  scientific  education  proper.     It  is  almost 
prior  to  that,  is  it  not  ? — We  are  making  it  necessary 
now.      Sir  Joseph  Whitworth,  in   his   scholarships, 
will  not  give  a  boy  a  scholarship,  except  he  can  draw 
freehand  effectively. 

1924.  Have   you    any   knowledge   of  the  class  of 
teachers  at  other  manufacturing  towns  than  Oldham 
in    the    district,    where    they    are    not,    perhaps,    so 
fortunate  as  they  appear  to  be  in   Oldham,  in  having 
Messrs.   Plan's  factory  there  ?— I  think  that   Man- 
chester, IJolton,  Leeds,  and  Iluddersfield,  have  made 
some  considerable  progress,  and  in  fact  a  good  many 
other  towns. 

1925.  Do  you  find  that  those  towns  have  suffered 
in   respect  of  teachers  from  those  difficulties  which 
you  have  mentioned,  that  is  to  say,  the  remuneration 
and  the  position  of  the  teachers  being  insufficient  ? — 
I  cannot  speak  so  pointedly  about  that,   because  I 
have  not  got  the  information. 

1926.  Your  teachers  at  Oldham  cost  you  a  great 
deal    more,   probably,  than    they   do  at  those  other 
places  ? — No,  I  think  Iluddersfield,  for  example,  is 
before  us. 

1627.  How  long  do  you  say  that  the  experiment  of 
those   science  schools  has  been   tried  at  Oldham  ? — 
About  seven  years. 

1628.  (Chairman.)  I   think   you    stated    that    you 
thought  200/.   a  year   an  insufficient  amount  of  re- 
muneration for  a  good  science  teacher  ? — It  is  for  a 
man  sufficiently  clever  for  a  school  like  ours. 

1929.  What  do  you  think  his  remuneration  ought  to 
come  up  to  ? — I  think  300/.  at  least. 

1930.  You  recommend  that  those  who  are  unable  to 
pay  should  be  admitted  free  ;  do  you  think  that  there 
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hard**,  is  any  .litliculiy    in    having   nt    tho  same  st-li..,,]   the 
pupil.-  who  pay 'and  the  free  pnpilfl  ?— I  see  no  jealousy 

of  thiit  sort  iii  "«'•  school*.  1)U|   "''  ^"'ix'  'hey  do  «o' 
know  who  i-  paid  I'or  mill  who  is  not. 

I.  Vim  do  not  liinl  iiny  unwillingness  to  pay  on 
tli  •  |i;u-t  ol'  those  wlio  arc  able  to  pay  '( — No,  I  do  not 
think  there  is  :iny  jealousy  :it  nil  in  that  rW] 

19:12.  Do  you  think  that  in  certain  great  centres, 
like  .Manchester,  higher  schools  of  science,  like  Owens 
i  ge,  should  he  esi:il-li.«ln'(l  in  iitlilitionnl  number- ? 
— Decidedly. 

1933.  You  do  not  think  that  it  would  lie  advisable 
that  your  more  advanced  students  should  be  obliged  to 
goto  London  to  continue  their  studies? — No  ;  1  think  it 
would  be  more  advisable  it'  we  had  more  schools  like 
Owens  College  in  all  largo  towns.  For  instance,  sup- 


posing we  have  got  an  ,-irtixan  who  holds  a  tolerably 
good  situation,  say,  in  our  establishment,  and  that  the 
young  man  has  acquired  all  the  information  he  can 
get  in  our  science  school,  when  he  wishes  to  get  a 
higher  grade  of  education  than  what  he  can  obtain 
there,  he  has  the  great  advantage  of  being  able  to  go 
to  Manchester  tor  evening  study,  to  take  the  evening 
course  in  Owens  College;  as  he  can  be  back  home 
again  the  same  night,  he  can  continue  his  employ- 
ment at  the  same  time  lie  is  getting  that  instruction. 

1934.  Do  any  of  your  people  go  to  Owens  College  ? 
—Yes. 

1935.  That   is    only    a   few   miles   distant  ? — Man- 
chester is  about  seven  or  eight  miles  I'rotn  Oldliam. 

193(3.  I  suppose  there  is  pretty  good  railway  com- 
munication and  constant  trains? — ^  e  . 


The  witness  withdrew. 
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1937.  (Chairman.)  I  believe  you  are  the  secretary 
of  flu-  Amalgamated  Society  of  Carpenters  ? — Yes. 

1938.  Have  you  paid  much  attention  to  all  questions 
affecting  the  interests  and  condition  of  working  men, 
tiring   the  word  "  interest  "  in  its  largest  sense? — 1 

1939.  And  workmen's  education  in  science  is  one 
of  the  subjects  to  which  your  thoughts  have   been 
directed  ? — It  is. 

1940.  What  is  your  opinion  with  regard  to  the 
present  educational  arrangements  for  science,  do  they 
furnish    sufficient    facilities    for    the    acquisition    of 
scientific  knowledge  ? — My  opinion  is  that  they  do  not. 

1941.  Can  you  point  out  tho  improvements  which 
you  would  recommend  to  be  introduced  into  elementary 
schools  ?— I  think  that  it  is  very  essential  that  elemen- 
tary science  should  be  taught  in  all  primary  schools. 

1942.  A  certain  amount  of  arithmetic,  and  in  some 
algebra,  is  taught,  is  it  not,  in  elementary  schools  ? 

— Yes,  but  that  is  not  sufficient. 

1943.  At  what  age  do  you   think  lads  are  capable 
of  receiving  with  advantage  instruction  in  elementary 
science? — Competent  authorities  tell   us  from  eight 
years  of  age. 

1914.  Wiat  are  the  elements  of  science  which  you 
think  should  be  taught  in  elementary  schools  ? — 
Elementary  geometry  and  mechanics  ;  elementary 
chemistry  and  physical  geography  I  think  very  essen- 
tial. 

1945.  When  they  had  acquired  a  certain  amount  of 
elementary  knowledge  in  primary  schools,  how  do  you 
think  that  this  instruction  could  be  best  continued  ? — 
They  have  a  very  admirable  mode  on  the  continent, 
of  which  Mr.  Samuelson  knows  something,  and  about 
which  we  have  had  blue  books  without  end.  After 
grounding  them  well,  as  they  do  by  a  compulsory 
system  of  education  on  the  continent,  they  have 
apprentice  schools.  I  will  rend  an  extract  from 
the1  French  Report  on  Technical  Education,  page 
8,  which  says  with  regard  to  Germany,  "  Among 
"  the  obligations  incumbent  upon  apprentices  we 
"  nearly  everywhere  find  that  of  attending  from 
"  16  to  IS  years  of  age  the  lessons  given  on  Sundays 
"  and  holidays,  and  even  in  some  cases  evening 
which  are  held  at  the  primary  schools. 
"  Tli-  which  are  intended  to  improve  the 

"  instruction  which   the  young  people  have  received, 

"   by  giving    it    further   dcvelo) ni,   are    not   only  a 

but     as    we    think    an    indispensable 
|. lenient    of  the   st uiiii  s  of  t he  primary  schools." 
And  you  will  find  on   page  (ii).  that    practical   schools 
(Real    Sehiilen)    are    "    very  numerous   in   Germany, 
where  young  men  intended  for  trade  and   manufac- 
turing   hoii  general    education.        In 
'inpri-c    (he  ( lerman,  English, 

and  French  ,  somelim  ,  and  Latin, 

natural  history, 
•  uimercial  arithmetic,  ele- 
mental;. ,d  gymnastics.      The 
schooN  arc   attended  •  number  of  pupils, 
all  day  -eholar-."     These  schools  are  di\ided   into 


higher  and  lower  grades  ;  in  the  lower  grade  '•  the 
"  instruction  is  so  graduated  that  these  schools  can 
"  receive  boys  as  early  as  seven  or  eight  years  of  age, 
"  who  can  read,  write,  and  calculate."  I  cannoi  see 
why  something  of  the  kind  could  not  and  should  not 
be  done  in  this  country. 

1946.  Could  you  point  out  to  the  Commission  the 
steps  which  you  think  should  be  taken  to  bring  that 
about   in   this   country? — First,  we   should   have   a 
compulsory  system  of  primary  education  ;  and  in  the 
primary  schools  I  think   that  the  elements  of  science 
should  be  taught,  such  as  I  have  indicated,  and  some- 
thing more  than  I  have  mentioned  might  be  introdnei  d  : 
and  then   I  take  it  that  before  lads  leave  school,  or 
just  after  they  have  completed  their  school  age,  which 
I  for  my  part  would  fix  at  14  and  not  at  12,  I  would 
have  them  undergo  an  examination,  so  that  when  an 
employer  of  labour  took  a  lad  as  an  apprentice  he 
would  take  a  lad  with  some  knowledge  of  the  science 
of  the  trade  which  he  was  going  to  learn,  and  if  he 
had  an  inclination  for  one  trade  or  another  he  might 
in  the  primary  school  receive  some  special  training  to 
fit  him  for  that  particular  trade  for  which  he  had  a 
desire.     Then  the  employer  having   with   the  boy  a 
certificate  of  his  fitness   to   learn   the  trade  that  he 
desired  to  learn,  it  should  then  be  incumbent  upon  the 
employer  to  teach  the  lad,  or  see  that  he  was  taught 
a  scientific   as  well  as  a  practical   knowledge   of   the 
trade.     That  might  be  done  in  large  firms,  as  I  have 
suggested  elsewhere,  by  trade  schools  being  established 
in  the  firms,  and  where  the   industries  are  too   small 
or  too  scattered,  then  the  employers  might  combine 
together  to  do  it. 

1947.  Do  I  rightly  understand  you  to  say  that  you 
think  employers  on  a   large   scale   ought   to  be  bound 
to  establish  those  schools  ? — Undoubtedly. 

1948.  Do  you  mean  that  they  should  be  compelled 
by  legislative  enactment  ? — Yes. 

1949.  At   present  I  presume  employers,  speaking 
generally,  are  not  all  capable  of  providing  any  scientific 
instruction  for  their  apprentices,  with  a  certain  number 
of  exceptions  ? — That  is  the  case,  and  with  certain  few 
exceptions  they  have  very  little  scientific  knowledge 
of  their  own  trade  themselves. 

1950.  Have  you  paid  much  attention  to  the  science 
classes  which  have  been  instituted  under  the  Science 
and  Art  Department  of  the  Privy  Council? — Yes,  I 
have  paid  some  attention  to  them. 

1951.  Do   you   think   that   they   are   doing   much 
good  ? — Yes,  they  arc  doing  great  good,  but  they  are 
capable  of  doing  a  great  deal  more. 

1!).")2.  What  improvements  do  you  recommend  to 
be  introduced  into  those  classes? — I  think  the  first 
essential  is  that,  the  educational  department  should  be 
ron.-olidatcd.  The  Whitehall  Department  and  the 
Smith  Kensington  Department,  instead  of  working  in 
harmony,  appear  to  me  to  be  causing  a  great  deal  of 
friction,  and  wasting  a  great  deal  of  what  might  be 
useful  elliirl.  Having  got  them  consolidated,  they 
wotdd  be  in  a  position  to  do  a  great  deal  of  useful 
work . 
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1953.  Have  many  young  men  made  groat  progress 

with  the  :iiil  of  llic  science  classes  V — I  do  mil  EoOW 
thai  I  can  .-ay  llial  they  have  made  great  pro' 
The  iliflicully  has  been  tho  want  of  elementary  educa- 
tion I"  begin  with.  Those  who  have  walked  through 
the  different  classes  in  dillerenl.  parts  of  the  country, 
as  I  have  done,  have  seen  grown-up  men  attempting 
to  master  (hu  simplest  elements  of  science  which  as 
boys  they  ought  to  have  known  thoroughly,  and  very 
many  have  given  up  the  attempt  in  despair  for  want 
of  a  sufficient  amount  of  elementary  knowledge,  and 
that  grounding  ol'  elementary  science  which  they 
ought  to  have  received  as  boys. 

1954.  Do  they  come  to  those  science  classes   inca- 
pable of  taking  advantage  of  the  teaching  which  they 
receive  there  ? — Many  of  them   do,  and  they  utterly 
tail  in  the  attempt. 

1955.  Will  yon  tell  us  what  the  men  are  doing  for 
themselves  ? — There   has   been   for   some   time  past 

eat  de-ire  on  the  part  of  the  skilled  artiznns 
of  the  country  (and  I  take  my  own  trade,  that 
of  carpenters  and  joiners,  as  an  example),  to  obtain 
a  greater  amount  of  knowledge  of  the  science  of 
the  trade  than  they  have  got  at  the  schools,  and  some 
of  them  have  made  an  attempt  to  obtain  this  know- 
ledge. Some  time  ago  Professor  Fleemiug  Jenkin 
sent  a  communication  to  myself,  and  asked  if  the 
men  connected  with  our  trades'  union  would  not  take 
up  the  question  of  technical  education,  and  I  would 
wish  to  put  in  here  the  letter  which  that  gentleman 
wrote  to  me  ;  it  is  in  these  terms  : 

"  6  Duke  St.,  Adelphi,  London,  W.C. 
"  Sir,  19th  December  1867. 

"  The    evidence   which    you    gave    before   the 
Commissioners  appointed  to  inquire  into  the  organiza- 
tion and  rules  of  trades'  unions,  leads  me  to  believe 
that  you  would  willingly  consider  any  proposal  made 
in  the  interest  of  the  members  of  the  union  of  which 
you    are  secretary.     I  therefore   take  the   liberty  of 
asking  your  opinion  of  a  plan  for  technical  education 
which     has     occurred  to    me    as    feasible,   and   pre- 
senting  some  special  advantages.     You  will  probably 
admit   that  the  governing  bodies  of  the  unions  should 
lose  no  opportunity   of  increasing    the   usefulness  of 
their  societies,  especially    in  any  direction  in  which 
they   arc    likely  to  meet   with   the  sympathy  rather 
than  the  opposition  of  other   classes  of  men.     Such 
an   opportunity,  in   my  opinion,  is  offered  by  the  pro- 
posal  I  now  submit  to  you,  that   the    unions   should 
add  to  their  other  benefits,  the  technical    educatioa 
of  members    and   of  the  sons   of  members.     Having 
had   some   experience  both    of  English   and    foreign 
workmen,    I    must    confess    that  while   the  English- 
man    is     generally    superior    in     manual    skill,    lie 
is  generally  inferior  to   his    foreign    competitors   in 
technical  education.    By  this  I  mean  that  in  mensura- 
tion,   in   drawing,   or    the   understanding  of  a  com- 
plicated drawing,   and  in  a  knowledge  of  elementary 
geometry  and  mechanics,   the  Englishman  is  seldom 
proficient,  and  the  information  which  the  better  men 
do  possess  is  seldom   sound.     This  defect  is  certainly 
not  due  to  inferior  intelligence,  but  confessedly  to  the 
want  of  any  means  of  obtaining  the  desired  education  ; 
occasional  lectures  at  mechanics'  institutes   have  done 
little  to  supply  the  want,  and   in  this   country,  unless 
the  men  themselves  take   the  work  in  hand,  1  despaii 
of  seeing  any  great  improvement.     The  improvements 
in  their  condition  which  workmen  have  obtained  have, 
at  least   in  their  opinion,  been   due  to  their  own  exer- 
tions, not  to  any  benevolent  interference  from  other 
classes,  nor  yet  to  any  special  legislation.     If  work- 
men wish  for  education  in  the  matters  I  have  iiMued, 
I  think  they  can   procure  it  for  themselves,  and  that 
the  organization  of  the   unions   may   be  usefully  em- 
ployed  for  the  purpose.      I  observe   that  for  special 
objects,  such  as  charity,  the  members,  say  of  a  special 
branch,  are  not  unfreqnently  taxed,  as  it   were,  with 
..ecial    rale,    levied   for  the  special  purpose,  inde- 
pendently of  the  general  funds  devoted  to  the  g° 
purposes.     I  should   propo.se  that  where  a  branch  is 


sufficiently  numerous  to  make  the  necessary  rate  small,  Mr. 

they  should  levy  annually  a  sum  for   the  purpose   of   "•  ^l/'/'%'"''' 
technical  education;  that  the  right  of  admis  .-ion  to  the 
;   should    be  given    freely  to  members  and   their 
sons,   and   that   other  young  men   >honld  be  admitted 
to  the  classes  on  payment  of  reason:  You  may 

probably  object  that  the  expense  of  this  plan  would 
preclude  its  adoption,  but  I  believe  the  neee-sary 
expense  would  be  very  small;  in  all  towns  where  largo 
works  exist,  there  live  a  considerable  class  of  draughts- 
men, generally  poorly  paid,  and  unoccupied  in  the 
evenings.  Some  of  these  men  would  gladly  add  201. 
or  101.  a  year  to  their  income,  and  many  of  them 
possess  precisely  the  iuformaiion  workmen  m--.  <1  lieient 
in.  Distributed  among  a  branch  of  200  members  201. 
per  annum  would  amount,  to  only  2s.  per  annum  per 
member,  no  large  sum.  if  for  that  really  valuable 
instuction  could  be  placed  at  their  disposal.  I  believe 
that  rooms  could  in  most  cases  be  had  free  ofo.\|> 
granted  by  masters,  by  mechanics'  institutes,  or  clergy- 
men. The  characters  and  abilities  of  draughtsmen  are 
well  known  to  workmen  in  each  shop,  and  they  would, 
therefore,  be  able  to  appoint  really  efficient  men  ;  the 
draughtsmen  would,  1  believe,  iu  many  eases,  be  glad 
to  obtain  practical  information  from  the  workmen.  You 
perceive  that  my  plan  is  a  purely  voluntary  one.  Any 
brand)  is  free  to  choose  whether  it  wants  any  teaching, 
and  if  so,  on  what  subjects,  and  to  what  extent.  Each 
branch  is  free  to  appoint  its  own  teachers,  and  to  dis- 
continue their  payment  at  any  time.  Each  member  is 
free  to  use  or  neglect  tho  classes.  The  only  action 
I  should  propose  on  the  part  of  the  council  would  bo 
that  the  plan  should  be  explained  and  recommended 
for  adoption  in  their  circulars,  while  the  number  of 
classes  and  the  attendances  would  of  course  appear 
in  tho  reports.  The  only  action  winch  1  think  the 
Government  could  legitimately  take  would  be  to  grant, 
on  examination,  certificates  of  fitness  to  men  willing 
to  undertake  the  tuition,  and  further,  perhaps,  to 
establish  a  system  of  inspection  by  which  the  efliciency 
of  the  teaching  might  be  tested.  1  think,  however,  that 
each  branch  should  in  that  case  be  at  perfect  liberty  to 
employ  a  non-certificated  master,  and  to  decline  in- 
spection. I  trust  you  will  forgive  my  troubling  you, 
but  I  apprehend  that  you  will  agree  with  me  in  think- 
ing that  it  is  the  duty  of  the  governing  body  of  a 
trade  union  to  take  an  interest  in  all  matters  affect- 
ing the  welfare  of  the  members,  and  that  tecbuic:  1 
education  does  very  greatly  affect  their  welfare.  I 
should  be  glad  to  hear  your  personal  opinion  of  tho 
plan,  and  if  you  should  think  well  of  it,  1  hope'  you 
will  submit  it  to  your  council. 

I  remain,  your  obedient  servant, 
FLEEMING  JENKIN,  F.R.S., 

Professor  of  Civil  Engineering, 

University  Coll 

To  that  letter  I  will,  if  you  will  allow  me,  read  my 
reply : 
'•  Amalgamated  Society  of  Carpenters  and  Joiners, 

"  General  Office,  8,  Northumberland  Street,  Strand, 
"   Sir,  London,  January  2nd,  1868. 

"  I  am  directed  by  the  council  of  the  above 
society,  to  forward  you  the  following  copy  of  a  resolu- 
tion passed  by  them  in  reference  to  your  letter  of  the 
19th  ult. : — '  Resolved,  that  the  thanks  of  this  council 
'  be  tendered  to  F.  Jenkin,  Esquire,  for  his  proposal 
'  on  technical  education,  the  council  promising  to 
•  give  tho  matter  that  serious  consideration  which 
'  its  importance  merits.'  For  my  own  part  I  may 
add,  that  no  proposal  could  be  made  in  the  in- 
terests of  the  working  class,  to  which  I  could  give 
such  hearty  support  and  concurrence  as  I  could  to  n 
proposal  for  education  ;  and  technical  education  I 
know,  too  well,  to  be  one  of  the  greatest  wan  is  of  the 
artizan  class  of  this  country  ;  and  that  the  machinery 
of  the  trades'  unions  ma}'  be  adapted  to  supply  that 
want  (and  that  without  in  the  slightest  degree  impair- 
ing their  usefulness  for  trade  purposes),  I  have  long 
u  convinced.  I  have  not  up  to  the  present  time 
been  able  to  devote  the  attention  to  your  plan 
that  I  could  have  desired,  but  so  far  as  1  lui\e 
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considered   it,    I  ran   give   it    my   approval  :     but    in 
K.  Appltyartk.    ,njs     maitiT,     :is     in     nil     other.-,     the     start     is     the 
great. -t  dillicnltv.  and  I  think  I  could  suggest  a  slight 
ail.lition  t..  voiir  proposal   whereby   the  society  could 
be  made  to  av-i-t  iii   the   establishment  of  n  school.  M 
:i<  n  sufficient    number   were   ready    to  form  one. 
I  hliould.  tin  refcire.  he  glad  of  an  inleniow  to  talk  the 
matter  o\cr  with  you  at  your  convenience." 

That  led   to  an  interview   with    Mr.   Jenkin  who 
attended     our     executive     council,     and    the    follow- 
in..'     resolutions    arc     th--     result    of    his    interview: 
"  Thnt     the    executive    council     having     well     eon- 
••   r-iderod      the     suggestions    of    Mr.    Jenkill    on    the 
"  suhject     of    teciiiiical    education,     incxl     cordially 
"  approve    them,  and    pledge  themselves  to  facilitate 
"  the  formntion     of     ehtsM-s   in    connexion   with    the 
"  branches    of    this  society."     ''That  to  enable  our 
"  members  to  give  practical  effect  to  the  proposal,  we 
"  surest  thntn  provisional  committee  be  appointed  to 
"  collect  the  names  of  those  willing  to  attend,  and  when 
"  30  or  more  nnmes  have   been  enrolled,  a  committee 
"  and  officers  to  be  appointed  to  conduct  the  affairs  of 
"  the  school."    "That  when  a  sufficient  number  have 
"  properly  organised  themselves  and  have  decided  lhat 
they  are  prepared  to  pay  a  quarterly  subscription  in 
advance,  sufficient  to   meet  room    rent,  salary   of 
teacher,  and  such  other  expenses  as  may  be  neces- 
sary, the  executive  committee  will  then   undertake 
to  interest   themselves  to  assist  such   members  to 
obtain  meeting   rooms,  and  Professor  Jenkiii    has 
kindly  promised  to  assist  the  executive  committee 
as  far  as  possible   to  obtain  competent  teachers." 
Our  council  felt  veiy  warmly  upon  the  matter,  and 
they  said  that  they  were  "  so  impressed  with  the  im- 
"  portanee  of  the  undertaking,  and  of  its  value  to  the 
"  trade,   that  they  had   resolved  to   leave  no  means 
within   their  power  untried   to  make   its   adoption 
general  and  successful  ;    and   in  the  event   of  any 
branch   or  branches  conjointly,  or  any  number  of 
members,  from  30  upwards,  considering  that  a  loan 
would  enable  them  to  start  a  school  with  greater 
chances  of  success,  the  executive  committee  will  bo 
prepared  to  entertain  an  application  for  a  loan  from 
the  contingent  fund,  and  be  ready  to  grant  such  loan 
when    satisfied   that  the  money   wil     be   usefully 
applied." 

1956.  (Mr.  f!<imiielson.)  What  was  the  date  of 
those  resolutions  ? — Professor  Jenkin's  letter  was  on 
the  19th  of  December  1867  ;  the  others  followed 
quickly  after  in  the  month  of  January  1868.  That 
•was  issued  to  the  society  in  our  monthly  report,  and 
I  have  brought  a  bound  copy  of  these  reports,  which 
I  will  leave  with  the  secretary.  I  have,  for  easy 
reference,  cut  out  of  the  reports  of  the  various  meet- 
ings certain  paragraphs  which  indicate  the  progress 
that  has  been  made.  In  addition  to  the  communica- 
tions which  appeared  in  our  reports  which  were 
issued  to  our  members,  I  took  every  opportunity  by 
private  correspondence  to  select  the  best  of  the  work- 
men in  our  society,  And  urged  them  to  start  classes. 
A  class  was  shortly  afterwards  started  in  Manchester. 
They  issued  a  prospectus,  and  the  Mayor  of  Man- 
chr.-tcr,  Mr.  Hubert  Ncill,  became  their  president, and 
amongst  their  vice-presidents  there  are  the  Kevercnd 
William  Iliintinglon,  Mr.  Jacob  Bright,  M.I'.,  Mr. 
Cheetham.  M.P.,  Mr.  Ernest  Jones,  Alderman  Hoy- 
wood,  and  many  other  gentlemen,  some  of  them 
connected  I  believe  with  Owens  College,  Manchester. 
'I  hey  i-tarlcd  a  .-chool.  and  it  i<  carried  on  very 
--fully  indeed.  As  soon  a*  they  got  it  into 
working  order,  they  applied  to  the  executive  council 
of  our  .-oci.-iy  (in-  n  loan,  and  out  of  our  trade  union 
fund  we  lent  them  1 :,/.  which  enabled  them  to  purchase 
instruments  and  defray  the  neeosary  expenses.  I  have 
here  a  number  of  dor-iimenls  which  show  the  progiv-s 
which  the  school  has  made  ( ,/,  /inri/i;/  in.  /lie  .•mini  i. 
You  will  we  reference  made  to  various  deputations, 
one  of  which  waited  on  the  Mayor  of  Manchester, 
with  a  view  to  getting  him  (o  take  the  chair  at,  the 
Town  Hall  ;  and  they  had  a  very  important  meeting 
at  which  Mr.  Scott  Russell  was  kind  enough  to  attend. 


and  proposed  a  veiy  complimentary  resolution.  The, 
members  then  appointed  a  deputation  to  wait  on  the 
Ma.-ter  Builders'  Association,  with  the  view  to  get  the, 
builders  to  co-operate  with  them.  What  1h,'v  have. 
done  in  that  direction  I  am  not  prepared  to  say,  but  I 
do  not  think  that  the  masters  have  given  the  men  in 
Manchester  the  hearty  support  which  I  think  a  move- 
ment of  that  kind  entitled  the  men  to  expect  or  to 
receive.  When  the  school  had  been  in  existence  about, 
12  months,  an  important  trade  congress  was  held  in 
Manchester,  and  our  council  instructed  one  of  the  pro- 
moters of  that  school  to  attend  that  congress,  and  read 
a  paper,  which  paper  I  will  put  in,  describing  the 
progress  which  has  been  made  by  the  school.  Our 
object  was  to  induce  other  trades  to  follow  our 
example.  The  last  document  that  I  have  I  find 
is  the  balance  sheet  issued  in  December  1868, 
and  I  find  that  during  the  12  months  they  had 
an  average  of  63  members  per  quarter,  and  an  ex- 
penditure of  751.  5s.  lie/.  VVe  had  a  school  started 
about  the  same  time  in  Pimlico,  and  I  have  here 
documents  which  describe  the  progress  that  school 
has  made,  and  the  various  efforts  made  by  the  men  to 
form  the  school  and  extend  it.  They  had  a  public 
meeting  at  which  Earl  Grauville  attended.  Mr. 
Samuelson  was  ill,  but  he  sent  them  a  letter  of 
encouragement,  and  that  school  has  done  very  well. 

1957.  Are  those  adult  schools  ? — Yes,  all  adult 
evenings  schools.  We  have  had  several  others  started 
in  different  parts  of  London.  I  really  cannot  tell  how 
many,  but  they  are  all  on  one  principle  ;  they  are 
under  the  care  of  one  science  teacher,  who  appears 
to  be  a  man  that  knows  his,  work  very  well,  and 
he  has  been  very  energetic  in  pushing  the  forma- 
tion of  those  schools.  1  have,  lent  them  all  the 
assistance  I  could,  and  the  result  is,  that  in  the 
east,  west,  north,  and  south  of  London,  we  have 
science  classes,  and  in  different  parts  of  the  country 
also.  We  have  one  in  Hull,  one  at  Sunderland,  one 
at  Birmingham,  and  at  different  other  places  ;  docu- 
ments in  connexion  with  which  I  will  put  in.  But  the 
work  that  has  been  done  by  the  London  science 
classes  is  summed  up  pretty  well  in  a  leading  article 
that  was  written  in  September  1869  in  the  Sheffield 
Independent,  and  the  object  of  the  writer  of  this 
article  apparently  is  to  induce  trades'  unions  to  follow 
our  example  in  organizing  science  classes.  The  article 
in  the  Sheffield  Independent  is  as  follows  : 

"  The  RESULT  of  a  remarkable  EXPERIMENT  in 
utilising  THADKS'  UNIONS." 

•'  TECHNICAL  EDUCATION. — Our  columns  to-day  con- 
tain the  results  of  a  remarkable  experiment  in  utilising 
trades'  unions,  and  we  have  the  more  pleasure  in  drawing 
attention  to  it,  because  its  high  success  has  justified  it, 
because  it  is  sure  to  be  acted  upon  widely,  and  because  it 
cannot  fail  to  be  approved  by  men  of  all  classes  and 
opinions.  We  have  heard  much  of  technical  education, 
and  it  has  such  an  obvious  value  and  is  so  necessary  that 
many  persons  in  various  parts  of  the  country  have  'taken 
measures  to  promote  it,  and  have  prepared  students  for  the 
examinations  held  by  the  Science  Department  and  the 
Society  of  Arts.  The  Amalgamated  Society  of  Carpenters 
and  Joiners,  whose  able  secretary,  Mr.  R.  Applegarth,  is  an 
enthusiast,  in  the  cause  of  education,  have  taken  up  the 
matter.  They  have  united  their  influence  to  induce  young 
artizans  to  join  classes  conducted  by  Mr.  W.  Busbridge,  of 
Plumstcad,  and  we  now  see  the  result  of  their  first  year's 
efforts.  The  classes  thus  attended  were  in  geometrical  and 
machine  drawing,  and  building  construction,  and  the 
numbers  of  the  successful  competitors  for  Queen's  prizes 
and  certificates  may  thus  be  summarised  : — 

(IKOMKTRICAL  DRAWING. —  1st  Year's  Students. 

First  class,  40,  of  whom  20  were  from  the  Amalgamated 
Society  of  Joiners  and  Carpenters. 

Second  class,  20,  of  whom  12  were  of  that  society. 
Third  class,  17,  of  whom  seven  were  of  that  society. 

MACHINE  DRAWING.— 1st  Year's  Students. 

First  class,  3/,  of  whom  12  were  of  the  Carpenters  and 
Joiners'  Society. 

ind  class,  .'(8,  of  whom  19  were  of  that  society. 
Third  class,  38,  of  whom  17  were  of  that  society. 
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BUILDING  CONSTRUCTION. — 1st  Year's  Students. 
First  class,  18,  of  whom  five  were  of  the  Carpenters  and 
Joiners'  Society. 

Second  class,  25,  of  whom  eight  were  of  that  society. 
Third  class,  3(>,  of  who.n  Hi  we're,  of  (hat  society. 

IIciv  we  have  ll(i  successful  students  from  one  (.. 
union  as  the  result  of  the  first  year's  efforts.  Classes  were 
sustained  by  the  union  in  Manchester,  Bradford,  and  oilier 
towns,  where  they  have  not  had  the  same  opportunity  us 
in  London.  The  work  is  extending.  This  society  is 
organising  other  classes  in  London,  tind  is  pushing  on  the 
wcii-k  in  the  country.  It  is  a  cardinal  part  of  its  policy  to 
secure  competent  teachers.  In  Mr.  Blttbridgc  they  have  an 
instructor  whose  pupils  during  the  last  three  years  have 
obtained  4. 'JO  prizes,  including  the  Queen's  gold  and  other 
medals.  The  terms  are  attractive.  While  the  middle  class 
students  pay  two  guineas  each,  working  class  students  pay 
for  the  whole  course,  one  or  all  subjects,  ,r>\. 

Now,  as  this  is  not  only  a  great  and  good  beginning,  but 
the  seed  of  much  future  good,  and  that  it  may  be  the  more 
fully  understood,  we  shall  trace  it  to  its  origin.  At  the  end 
of  18(>7,  when  Mr.  Applegarth  had  given  his  evidence  before 
the  Trades'  Union  Commission,  Professor  Jenkin,  of 
University  College,  wrote  to  ask  his  opinion  on  a  plan  of 
technical  education  which  had  occurred  to  him.  He  sug- 
gested that  the  governing  b«dies  of  the  unions  might 
extend  their  usefulness  in  a  way  that  would  enlist  sympathy 
rather  than  excite  opposition.  lie  pointed  out  the  general 
deficiency  of  English  workmen  in  technical  education. 
They  were  seldom  to  be  found  proficient  in  mensuration,  in 
drawing,  or  the  understanding  of  a  complicated  drawing, 
and  in  the  elements  of  geometry  and  mechanics.  Such 
knowledge  could  only  he  obtained  by  systematic  study  in 
classes  under  competent  teachers,  and  the  organisation  of 
the  unions  might  be  well  used  to  promote  the  object.  The 
idea  of  Professor  Jenkin  was  that  by  means  of  a  small 
education  rate,  the  unions  should  acquire  the  right  to 
send  their  members  or  sons  freely  to  classes,  the  rooms 
for  which  might  usually  he  obtained  from  employers  or  the 
managers  of  Sunday  schools  and  others,  free  of  expense. 
The  students  prepared  in  those  classes  to  have  the  advantage, 
if  they  chose,  of  employing  certificated  masters,  and  going 
up  for  examination.  The  prizes  available  to  stimulate  effort 
are  not  inconsiderable.  They  include  : — 

1.  Eighty  exhibitions  of  251.  each,  offered  by  Mr.  Whit- 
worth,  for  competition  in  mathematics,  mechanics,  and 
drawing,  tenable  for  one  year. 

'2.  The  Whitworth  scholarships  of  100/.  each,  tenable  for 
three  years. 

3.  The  exhibitions  to  the  Royal  School  of  Mines,  50/.  each. 

4.  Science  and  Art  scholarships,  KM.  each  per  annum. 

5.  Elementary  school  scholarships,  51.  each  per  annum. 

6.  Four  medals  (gold,  silver,  bronze),  to  the  best  four  in 

each  subject. 

7.  Prizes  consisting  of  hooks,  microscopes,  telescopes,  and 

drawing  instruments,  given  to  all  who  pass  first  class. 

The  executive  committee  of  the  union,  through  Mr. 
Applegarth,  gladly  responded  to  Professor  Jenkin's  pro- 
posal, and  the  Secretary  remarked  : — 

'  No  proposal  could  be  made  in  the  interests  of  the 
working  class,  to  which  I  could  give  such  hearty  support 
and  concurrence  as  I  could  to  a  proposal  for  education,  and 
technical  education  I  know,  too  well,  to  be  one  of  the 
greatest  wants  of  the  artizan  class  of  this  country,  and  that 
the  machinery  of  the  trades'  unions  may  be  adapted  to 
supply  that  want  (and  that  without  in  the  slightest  degree 
impairing  their  usefulness  for  trade  purposes)  I  have  long 
been  convinced.' 

Further  correspondence  led  to  an  interview  between 
Professor  Jenkin  and  the  executive  committee,  when  his 
suggestions  were  most  cordially  approved,  and  it  was 
resolved  to  facilitate  the  formation  of  classes  in  connexion 
with  the  branches  of  the  union.  Steps  were  immediately 
taken  to  make  known  to  the  members  what  was  proposed, 
and  ascertain  who  would  be  willing  to  join  the  classes.  An 
arrangement  was  made  by  which  members  might  obtain 
mathematical,  drawing,  and  surveying  instruments,  on  very 
advantageous  terms.  The  following  extract  from  the 
official  report  of  the  executive  will  show  with  what  wisdom 
and  zeal  the  work  was  undertaken : — 

'  So  impressed  ars  the  executive  committee  with  the 
importance  of  the  undertaking  and  of  its  value  to  the  trade, 
that  they  have  resolved  to  leave  no  means  within  their 
power  untried  to  make  its  adoption  general  and  successful ; 
and  in  the  event  of  any  branch  or  branches  conjointly,  or 
any  number  of  members  from  30  upwards,  considering 
that  a  loan  would  enable  them  to  start  a  school  with  greater 
chances  of  success,  the  executive  committee  will  be  pre- 
pared to  entertain  an  application  for  a  loan  from  the 


Mr. 

R.   Appterjarlh, 


contingent  fund,  and  be  ready  to  grant  such  loan  when 
satisfied  that  the  money  will  be  usefully  applied. 

'    We   hav  nred  by  many  of  the  branches  thnt 

the  proposal  is  highly  appreciated,  a>id  already  names  have      1  July  1870. 

been  enrolled   for  the   formation  of  This  is  pro-        

bably  the  first  instance  in  the  industrial  history  of  our 
country  of  a  trades' '.inion  undertaking  to  promote  a  plan 
for  the  education  <f  its  members,  li  .ul,  and  we. 

have  full  confidence  that  it  will  he,  it  will  furnish  a  practical 
answer  to  the  question,  '  Do  the  working  class  want 
ed nra lion?  '  and  we  hope  will  do  something  towards  securing 
what  the  working  class  have  so  long  desired,  namely,  a 
national  compulsory  and  nnseetarian  system  of  education.' 
From  various  branches  of  the  union  the  executive  received 
assurances  of  their  hearty  approval  and  co-operation.  What 
was  the  entire  number  of  students  furni.-bed  to  Mr. 
liusbridge's  classes  we  are  not  informed,  but  from  the  fact 
that  ll(i  were  successful,  we  infer  that  there  must  have 
been  from  150  to  200.  Reviewing  what  has  been  done, 
Mr.  Applegarth  may  well  say,  '  I  feel  more  proud  of  this 
'  than  of  any  other  work  I  have  ever  had  to  engage  in  ;'  an  1 
certainly  all  the  trades'  unions  of  the  country  may  justly 
feel  themselves  indebted  to  the  carpenters  and  joiners  for 
snowing  now  they  may  practically  take  up  the  question  of 
education  with  such  power  and  effect  that  in  three  or  four 
years  there  would  be  among  their  numbers  many  hundreds 
of  men,  having  had  such  an  efficient  technical  education  as 
to  make  themselves  felt  in  the  industry  ef  the  country,  and 
give  promise  that  labour  would  acquire  a  much  higher 
status." 

1958.  Are  those  schools  specially  connected  with 
your  own  trade  ? — Yes,   those  schools  arc  specially 
connected  with  our  own  trade,  but  Mr.  John  Stuart 
Mill,  in  writing  to  the  Manchester  men,  compliments 
them  very  highly  for  extending  the  schools,  so  that 
it  does  not  prohibit  non-union  men  or  even  appren- 
tices   from    attending   them,   which   I  think    is  very 
desirable  that  they  should  do.     The  one  effort  that 
has  been  made  which  is  perhaps  more  commendable 
than  all  the  rest,  was  a  meeting  of  the  board  of  arbi- 
tration,   consisting   of  employers    and   workmen   in 
Bradford,   where    the   carpenters    and  joiners    had  a 
conversation  with  their  employers,   and    they  agreed 
that   they  would  try  their  hand  at  forming  a  school 
for  promoting    technical  education,  and  that  is  cer- 
tainly one  of  the   most  encouraging  features  in  con- 
nexion with   the  industries  of  this   country  ;    to  my 
mind  at  least  it  is.     The  employers  and  the  workmen 
have   combined  and  taken  a  large  house  and  divided 
it   into  class-rooms  and  provided  all  the   necessaries 
for  teaching  all,  even  from  the  young  apprentice  up 
to  the  old  man,  who  desire  to  be   taught  the  science 
of  the    trade    with    which    they    are    connected.      I 
have    here  various   documents    which    were    issued 
by  the  officers  of  that   school  calling    upon    the  em- 
ployers as  well  as  the  workmen  to  attend  and  give 
assistance.     I  find  that  during  the  time  that  it  has  been 
in  existence,  which  issix  quarters,  in  the  first  quarter 
they  had  123  scholars  attending,  in  the  second  quarter 
126.  in  the  third  quarter   158,  in  the   fourth   quarter 
130,  in  the  fifth  quarter  163,  and  in  the  sixth  quarter 
168,  so  that  with  one  exception  it  has  been  a  gradual 
improvement  ;   and   apart   altogether    from   the  im- 
provement that   it  is  to    the    men,  I  think  that  the 
masters    and     the    workmen    combining   to   promote 
education  must  lead  to  admirable  results.     1  will  put 
in  a  small    list    of   the    grants    which  our   executive 
council  have  made  from  our  fund  to  assist  science 
classes  in  different  parts  of  the  country. 

AMALGAMATED  SOCIETY  OF  CARPENTERS  AND  JOINERS. 
Loans  to  promote  technical  education. 

£     s.    (I. 


Branch 


Borough 

I'imlico  1st 

Greenwich 

Manchester  1st 

Manchester  2nd 

( Iray's  Inn  Road 

Woolwich 

I  may  just  say  that  so  far  as  regards  the  feelings  with 
which  it  was  granted,  there  was  no  money  which  our 
society  spent  which  was  spent  more  cheerfully  than 
the  loans  for  promoting  education.  There  was  :i 

P  3 


5 
10 

5 
8 
7 
5 
6 


0 
0 
0 

0 
0 
0 
0 
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<•ommituv.--tnMi-li.-il  in  London  some  time  ago,  with 
ft.  Arfl»gartk.    jx,n|  I.^-hHel,!   at    its   head,    lor   llu-  purpose   of  pro- 
,.,-  technical    education,  nii.l   1  will    put    ill  a  copy 
,,)•   ,|  ,,f   that  committee   (t/r/iftriiit/    in    tlif 

have  not  done  very  much  beyond 
making  known  I"  tin'  workmen  the'  desirability  of 
tbrmiii-'  ' -hi--.-  e.iunected  with  the  Science  iind  Art 
iment.  riulrrall  circumstances  I  consider  that 
the  ctlorts  of  tho.-c  men  have  1'eeii  somewhat  suc- 
cessful, c-pcciaHy  considering  tin-  great  .litlicnlties  that 
they  ha\e  had  to  contend  with,  from  the  lack  ofeleinen- 
,  duration.  1  consider  that  thoy  hnve  done  mure 
than  we  might  have  expected.  In  the  London  district 
iliere  were  nbout  120  of  our  members  who  took  prix.cs 
in  connexion  with  the  Scieneo  and  Art  Department, 
which  I  con.-ider  very  satisfactory  indeed.  'J  i 
who  have  vi.-itcd  these  classes  and  know  the  men 
intimately  as  I  do,  would  be  led  to  wonder  that  they 

even  done  so  much  as  they  have.  1  have 
uii'ii  25  or  26  or  28  years  of  age,  sitting  round  a  table, 
(-(tempting  to  master  the  rudiments  of  the  science  of 
their  trade,  squaring  out  their  elbows,  put  their 
tongues  in  the  corners  of  their  mouths,  and  turn 
their  eyes  into  all  sorts  of  shapes,  and  the  result 
is  called  drawing.  I  have  seen  instances  where  men. 
have  made  very  clever  drawings,  and  they  actually 
hnve  gone  to  some  other  friends  there  to  get  them  to 
describe  them,  they  were  ashamed  to  put  their  own 
handwriting  to  their  own  drawings.  Therefore,  with 
all  those  difficulties  to  contend  with,  I  think  that  the 
men  in  connexion  with  the  science  classes  have  done 
very  admirable  work. 

J939.  In  all  those  schools  together,  do  you  know 
how  many  are  now  in  attendance  ? — That  I  cannot  say. 

1960.  But    it    must    amount     to     a     considerable 
number? — Yes,   to    a   considerable   number.     What 
appears   to   me   to   be   the    most    encouraging   fact 
connected  with  them,  is  the  growing  desire  on  the  part 
of  the  men  to  attend  them. 

1961.  (3/r.    Samuelson.)    Would   you   bo  able  to 
obtain  returns  of  the  number  of  persons  now  attend- 
ing  the   science    schools,    in    connexion    with    this 
special  organisation  of  yours  ? — I  have  no  doubt  but 
thai  I  should  be  able  to  do  so.     My  principal  object 
in   calling  the  attention  of  the  Commission  to  this,  was 
that  I  thought  it  might  be  useful,  if  it  were  within  the 
scope  of  this  Commission,  to  push  the  inquiry  as  far 
as   Manchester   was  concerned,  or  in  one  or  two  of 

-es  in  London,  to  see   what   the  men  have 
actually  done,  and  what  they  have  left  undone. 

1962.  Will  you  have  the  kindness  to  give  the  Com- 
iiiission  the  name  of  the  science  teacher  in  London  of 
whom    you    have    spoken  ? — Mr.   Busbridge   is   his 
name',   but  I  believe   then.'  are  many  science  teachers 
who  are  not  capable  of  teaching  men  what  they  profess 
to  t.-ach  them. 

li)b'.'3.  {Chairman.)  You  think  that  some  of  them 
cram  in  a  little  knowledge  themselves,  and  then 
endeavour  to  cram  it  down  others  '{ — I  think  that  some 
of  them  arc  crammed,  and  cram  in  return,  but  they 
have  no  real  knowledge  of  the  mode  of  imparting 
instruction  to  others. 

i.  i  .S'/V    J.    Kni/    Shiittlcworth.)     Nor    much 
Ihemsehes  ? — Normuch  knowledge.  Ihem- 
-ehi-s.    t hen-   knowledge   consists   of  cram,    and   they 
Irii-i  to  cram. 

196").   (Mr.    SiniiHrfsim.)     Did     you     procure    this 

ier,  Mr.  Hushi-idge  ? — 1  think  he  found  mi 
I'IOMI     .-eeini;    a     notice    in   the   "  Times "  of  what  we 
were  trying  to  do,  he  called  upon  me  and  we  began  to 
work  together  from  that  time,  and  are  doing  so  now. 

196(>.    Do   you   know   what    his   course  of  training 

-I  think   he   was  a  dniUL'htMiian  in  i! 
at    Woolwich. 

I!l'i7.  (('liiiiriiinii.')  Upon  the  whole  von  are  satis- 
fied with  him  cheT?-  Yea,  lii'jil 

lie  i-  nut  only  a  competent  teacher,  that  is 

"wn  knov. .  concerned,  and 

at    mechanical    drawing,  but  lie 
re  a  .-pecial  knowledge  of  imparting  instruction 
to  ol1 


1968.  Do  you  wish  to  add  anything  upon  that  part 
of  your  examination  with  respect  to  what  the  men  are 
doing  for  themselves? — 1  think  I  have  given  all  that 
1  wished  to  the  Commission  upon  that  point. 

!!)(>!(.  I  think  you  stated  that  you  had  some  know- 
ledge of  what  was  doing  in  the  way  of  technical 
education  on  the  continent?  —  Yes,  but  I  think  it 
would  be  taking  up  the  time  of  the  Commission  nn- 
i!ec''.-.-arily  were  I  to  repeat  much  that  I  do  know, 
because  it  has  been  so  fully  stated  in  the  blue  books 
that  have  been  i.-sited.  The  most,  useful  work  that  I 
ha\e  seen  is  the  letter  of  Mr.  Samuclson,  concerning 
technical  education  in  various  countries  abroad,  which 
was  printed  by  order  of  the  House  of  ( 'ominous  on  the 
L'Hth  of  November  18G7,  and  I  gladly  take  this  oppor- 
tunity of  thanking  him  for  what  I  have  learnt  from  it. 
I  am  sure  that  the  Commission  could  not  do  beiler 
than  refer  to  it.  The  trade  schools  to  which  he  makes 
allusion  refer  particularly  to  the  various  brandie.-  ol 
industry  that  he  inquired  into.  The  attempts  that 
employers  abroad  are  making  to  educate  all  (heir 
workpeople,  is  something  very  encouraging  indeed. 
That  is  the  way  in  which  foreign  industries  are 
being  developed,  and  that  I  hold  is  the  way  they 
must  be  developed  at  home  if  they  are  to  be  <le\c!oj,ed 
at  all.  I  will  just  give  the  Commission  one  or  two 
examples.  Mr.  Samuelson  has  given  a  very  minute 
description  of  the  works  of  Messrs.  Schneider  at 
Creuzot,  and  in  connexion  with  those  works,  which 
are  vety  large  ones,  there  are  schools  for  the  purpose 
of  teaching  the  workpeople.  Mr.  Samuelson  says, 
at  page  28  of  his  letter:  "  A  very  large  proportion 
"  of  the  personnel  of  every  rank  in  this  great  es- 
"  tablishment  was  born  and  has  been  trained  on  the 
"  spot,  and  the  possibility  of  thus  forming  highly 
"  skilled  workmen,  competent  engineers,  and  aecoun- 
"  tants,  is  due  in  a  great  measure  to  a  system  of 
"  education,  dating  back  as  far  as  1841,  which  though 
"  it  is  modestly  styled  elementary,  is  far  more  ad\  0 
"  and  special  than  the  term  implies.  The  course,  not 
"  necessarily  followed  throughout  by  all  "  (that  is  the 
course  of  education),  "  but  open  to  all  of  sullicient 
"  capacity,  extends  over  nine  years,  and  includes 
"  advanced  instruction  in  French  literature,  history, 
"  geography,  natural  philosophy,  the  chemistry  of 
"  metals,  algebra,  geometry,  mechanical  and  freehand 
"  drawing  and  modelling.  The  more  promising  boys 
'•  are  sent  to  the  secondary  and  higher  technical 
«  schools,  and  many  a  Creuzot  labourer's  son  may  be 
"  found,  who,  having  passed  through  the  fa-olf  ilex 
-  Arts  et  Metiers  at  Aix,  has  returned  to  fill  a 
"  responsible  position  in  the  technical  management. 
"  The  other  boys  are  drafted  from  the  school  into  the 
"  works  and  placed  there  strictly  according  to  the 
"  capacity  which  they  have  shown  at  school ;  some 
"  as  simple  workmen,  others  as  accountants,  or  as 
"  draughtsmen."  He  further  adds,  "  there  are  adult 
•'  classes  less  as  a  corrective  of  deficient  clementarv 
"  instruction,  than  as  a  help  to  those  who  wi.-h  to 
"  carry  their  studies  beyond  that  of  the  school.  They 
"  are  held  on  Tuesday,  Friday,  and  Sunday 
Mr.  Samuelson  informs  me,  the  Sunday  school  is  a  day 
school,  but  the  others  are  night  schools),  "and  included 
•'  at  the  outset,  reading,  writing,  arithmetic,  geometry, 
"  natural  philosophy,  chemistry,  geography,  history, 

1   linear  and   freehand   drawing,   and   music.      But  of 
'•   late  years  six  of  the  heads  of  departments,  pn( 
"  the  Ecolc  dcs  Arts  et  Metiers,  have  been  appointed  to 
"  teach  special  classes  bearing  directly  on  the  occ 
••  lions  of  the  workmen,  and  including,  as  one  of  the 
"  most    important,   a    complete    course    of    machine 
"  drawing.     Though   the  proportion  of  adult  pi 
'•'  here,  as    elsewhere,  is  small,   five   per  cent,  of  the 
;i  whole    number   of    workmen,   the    result   is    that 

•  Monsieur  Schneider  in  walking  through  the  sheds 
:-  where  several  pairs  of  marine  engines  we're  i 
"  creeled,  was  able  to  inform  me  that  there  was  not 
"  a  man  amongst  the  mechanics  omploved  in  that 
'•  department  who  could  not  make  an  accurate  draw- 
"  itig  of  the  work  on  which  he  was  engaged."  That 
has  reference  especially  to  the  iron  trade,  about  which 
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•we.  have  heard  so  much  during  tin;  last  few  years. 
Tli<>i-i>  is  no  -wonder  dial,  the  iron  trade  i.s  being 
developed  us  last,  as  it  is  on  the  continent,  if  emplo\  crs 
of  labour  consider  il  I  licir  e-pecial  duty  to  qualify  tneir 
•workmen  \n  curry  out  their  work  as  All-.  Schneider  is 
tlniiijj;.  K:incy  an  employe]-  oi'  laliour  in  this  country 
being  able  to  sa/  (here  is  not  one  workman  ce 
an  engine,  or  any  part,  oi'  an  engine,  but  what  is  able  to 
make  u  drawing  ol'  his  par!  of  the  work.  1  do  not 
suppose  (hat  any  employer  could  say  that,  ol'  more  than 
a  few  fund  those  would  be  the  most  skilled  work- 
men) iu  any  of  our  large  engine  factories  in  this 
country,  and,  on  the-  other  hand,  what  may  bo  said  of 
iron  works  in  different  parts  of  the  country,  may  be 
said  of  other  branches  of  industry.  Mr.  Samnelson 
makes  reference  to  the  print  works  at  Mulhouse. 
There  is  much  the  same  to  be  said  of  them,  and  also 
(be  miners 'of  Belgium  have  an  equal  opportunity  of 
getting  to  be  skilled  workmen  even  in  mining.  It 
has  often  occurred  to  me,  that  if  in  connexion  with 
the  mining  industry  of  this  country,  the  workmen  had 
every  i'acility  afforded  to  them  to  become  skilled 
workmen  in  this  manner,  we  should  not  hear  of  so 
many  deplorable  accidents  as  we  do  hear  of. 

1970.  Do  you  know  whether  there  are  more  acci- 
dents in  proportion  in  England  than  on  the  Continent  ? 
— I  believe  there  are.  1  believe  there  are  more  acci- 
in  proportion  to  the  population  engaged  in  them  in 
this  country  than  there  are  either  on  the  Continent  or  in 
America.  There  is  one  more  paragraph  which  I  should 
like  to  read  in  connexion  with  the  mining  industry. 
The  miners  of  Belgium,  in  connexion,  I  suppose,  with 
one  of  the  particular  firms  that  Mr.  Samuelson  alludes 
to,  Iiiivo  an  industrial  school,  and  ho  says,  "  This  in- 
dustrial school  satisfies  a  want  which  has  been  much 
felt,  that  of  foremen  rising  from  the  ranks,  who 
have  handled  the  pick  or  the  rabble,  and  who  com- 
bine with  practical  knowledge  and  skill  a  certain 
degree  of  science  and  mental  cultivation.  These 
men  serve  as  a  connecting  link  and  as  a  bond  of 
union  between  the  educated  engineers  and  those  of 
the  workmen  who  are  sufficiently  intelligent  and 
instructed  to  comprehend  an  order  when  it  is  given 
to  them."  The  miners  of  this  country  have  no  such 
opportunities  of  becoming  skilled  workmen  as  the 
miners  of  Belgium  have,  and  I  am  afraid  that  one  of 
the  results  is  that  instead  of  our  mining  inspectors  being 
cho  .,-n  from  practical  men,  who  have  practical  as  well 
as  scientific  knowledge  of  the  trade,  we  are  forced  to 
fall  back  upon  theorists  who  know  only  one  half  of  what 
they  ought  to  know,  and  as  a  consequence  sometimes 
we  hear  of  great  explosions  which  are  called  accidents, 
hut  which  are  anything  but  accidents,  and  which  I  think 
might  be  prevented.  I  need  not  trouble  the  Com- 
mission with  any  allusion  to  the  various  trade  schools 
which  workmen  have  an  opportunity  of  attending  on 
the  continent,  as  those  are  so  well  described  in  the 
blue  books  which  are  laid  on  the  table  of  the  House  of 
Commons.  But  what  I  feel,  as  a  workman,  is,  that  in 
this  country  our  workmen  have  no  opportunities  of 
becoming  skilled  scientific  workmen,  as  compared  with 
the  workmen  of  the  continent.  And  my  surprise  is, 
not  that  we  have  heard  so  much  about  foreign 
competition  of  late,  not  that  we  have  heard  so  much 
about  trade  going  away  from  England,  but  that  we 
have  not  heard  more  of  it.  At  the  same  time  it 
is  -well  that  we  should  not  believe  every  statement 
we  hear  about  it,  because  opinions  are  very  much 
dhidud,  and  there  has  been  a  great  deal  of  exaggera- 
tion indulged  in  with  reference  to  work  going  abroad. 
At  the  same  time  1  cannot  shut  my  eyes  to  the  fact 
that  English  workmen  are  not  quite  able  in  many 
branches  of  industry  with  the  hand,  to  compete  with 
the  head  and  the  hand  of  foreign  workmen,  who  have 
greater  opportunities  of  educating  themselves  ;  and  I 
conceive  a  lechnical  education  to  be  a  part  of  a  work- 
man's righl  ;  just,  as  I  believe  that  an  employer  has  a 
right  to  have  a  boy  placed  in  his  huiid  with  a  sufficient 
amount  of  scientific  knowledge;  to  ensure  that,  he  will 
turn  out  a  moderately  good  workman,  so  do  I  hold  it 
to  be  the  right  of  the  boy  to  have  that  scientific 


education  continued  by  the  employer  ;  and  if  not,  I 
hold  dial  the  employer  has  no  right  to  seven  years' 
servitude  of  the  boy. 

1971.  Do  you  think  that  then-  are  any  special  quali- 
ties ill  a  great  number  ol'  English  workmen  which  at  all 
compensate  for  die  want  of  as  much  theoretical  know- 
led.  .-(•   ae    i  -   generally  possessed   by  workmen    on    the 
continent  ? — I  am  not  a  great  believer  in   that  ciy,  of 
which  we  have  heard  so  much,  about  English  workmen 
being  qualified  to  beat  the   whole  world,  but  I  have  a 
very  favourable  opinion  of  the  working  classes  of  my 
own  country,  and  I  am  quite  sure  that  they  would  be 
able  to  do  far  better  if  they  had  a  good  education  ;   but 
it  will  not  do  for  us  to  depend  any  longer  upon  that 
inborn   ability  which    English   workmen  are   said  to 
possess,  because  even   that  can   be  overmatched  by 
workmen  who  have  a  fair  share  of  natural  ability  and 
every  facility  to  obtain  education. 

1972.  Do    you    sec    any    symptoms    of    English 
industries    being    gradually    supplanted    by    foreign 
industries  ? — That  at  once  takes  us  to  the  question  of 
foreign  competition,  and  I  am  not  aware  how  far  that 
might  be  a  branch  of  this  inquiry,  but  I  am  prepared 
to  go  as  deeply  into  it  as  you  desire. 

1973.  If  there  is  that  supplanting,  it  arises  espe- 
cially from  their  superior  knowledge  ? — There  is  no 
doubt  of  it.     I  think  probably  from   Bradford  you 
could  get  evidence  which  would  be  most  useful  and 
conclusive  to  show  that  in  the  dyeing  trade,  through 
the  workmen  on  the  continent  having  a  special  know, 
ledge  of  chemicals  and  the  science  of  chemistry,  if  they 
have  not  done  it  now,  they  very  soon  will  take  the 
very  best  of  our  dyeing  trade  away  from  us.     I  am 
not  quite  sure  that  some  of  the  very  best  specimens  of 
our  dyeing    are  not    done  on   the    continent   at    the 

nt  time  ;  I  rather  think  it  is  the  case. 
1974. -And    that    in    consequence   of  the  greater 
theoretical  knowledge  possessed  by  the  workmen  on 
the  continent  ? — Yes,  undoubtedly. 

1975.  (Mr.  Sanmelson.)  You  said  that  you  thought 
that  the  limit  of  school  age  for  an  artizan  should  not 
be  12,  but  rather  14.     You  have  no   doubt  heard  it 
alleged,  that  unless  boys  are  put  to  work  at  the  age  of 
12  or  13,  they  are  not  likely  to  become  skilled  in  the 
manual  portion  of  their  labour  ? — Yes,  I  have  heard 
that,  but  I  never  believed  it. 

1976.  It  is  your  opinion  then,  that  at  any  rate  in 
the  trade  which  you  understand  best,  sufficient  manual 
skill,  and  in   fact  a  veiy  high  order  of  mechanical 
skill,  can  be  acquired  by  boys  who  do  not  go  to  work 
until  they  are  14  years  of  age  ? — If  they  were  to  start 
at  16  and  finish  at  21,  with'such  an  education  as  1  could 
desire   to   see   them  have,  and   with    such  scientific 
training  as    they  ought   to    have    along    writh    their 
practical  training,  there  would  be  a  far  better  crop  of 
workmen  than  we  have  at  the  present  time. 

1977.  But  as  regards  mere  manual  dexterity,  you 
think  that  continuance  at  school  till  the  age  of  14 
would  not  detract  from    that  at  all  ? — No,  I  know  no 
branch  of  industry  in  which  it  would,  and  I  cannot 
conceive  any  branch  of  industry  in  which  it  would. 

1978.  With  what  branches  of  industry  are  you  suffi- 
ciently well  acquainted  to  be  able  to  express  so  decided 
an  opinion  ? — Certainly,  my  own,  the  carpenters  and 
joiners.     As  for  bricklaying,   I  am  quite  sure  that  a 
man  could  learn    all   his   trade   in   three  years,  and 
become  a  competent  bricklayer,  and  I  am  quite  sure 
that  the  trade  of  a  mason  is  no  more  skilled,  in  fact  a 
little  less  skilled  than  that  of  a  carpenter  and  joiner. 
I  do  not  know  any  branch   of  the  iron  trade,  or  any 
branch  of  the  cutlery  trade,   and  I   do  not  know  any 
branch  of  any  branch  in   any  way  connected  with  the 
Sheffield   or  Birmingham   trades,  which  could  not  bo 
learned  in  the  same  time  as  our  own  could  be. 

1979.  (Sir     J.     Kay     S/u/tt/cirorf/i.)      In    three 
years? — I   would   not   say  three   years,  1ml    I  do  not 
know  any  branch  of  industry  that  'may  not  be  learned 
sufficiently  to  enable  a  lad  with  a  fair  education  to 
begin  with,  but  he  might  learn  to  be  a  fair  workman 
in  five  years  begining  with  the  age  of  14. 

1980.  (Mr.  Sanntclson.)  I  believe  that  your  avoca- 

P  4 


I:mAi.  OOXMXBUOfl   Oil   s,ii:xnnc   i  NSTKIVTIOX,  KTC.  :— MI M  TI:S  or  EVIDENCE. 


ki| 


have     brought    you     very     mneh    into   contact 
with  the  iron  trade  more  especially  ?— Yes. 

4]      Si.  (I  at  you    mav    be   said  to  have  a  practical 

OWledge  of  that  trade  as  well  U  yOOT  own  ?—  1  .  -. 

Ijjsj.  (/•;•»/;.<•.<"'•  lli'il'.'!.}  1'oes  yo nr  observation 
nppiv  "to  tho-e  trades  which  involve  so  much  sheer 
mii-ciihir  exertion,  for  in.-iance.  smith's  work  ;  would 
,,oi  il  be  r.-.ther  dillicult  to  get  a  boy  to  take  to  smith's 
work  at  16  or  17  ?— I  do  not  see  that  it  would  be  at 
all.  1  know  branches  of  indu-try,  where  no  boys 
work  at  them  at  all,  they  are  too  heavy  even  for  b,,vs 
tl,  .,t,  to.  The  railway  spring  trade  never  take 
apprentices  at  all,  they  get  only  strong  men,  and  when 
they  have  been  at  il  a  longtime  they  learn  the  making 
of  springs. 

1983.  (Mr.  Saiiiiii-hon.)  In  the  manufacture  of 
wrought  iron,  it  is  the  fact,  is  it  not,  that  boys 
scarcelv  ev,r  go  to  work  at  puddling  until  they  are  at 
1,  a-t  loyearsofage? — No,  boys  could  not  work  at  it. 

llisi.'ln  fact  to  put  them  to  work  at  those  heavy 
trades  loo  early,  would  ruin  their  constitutions  ?— Yes, 
il  would  kill  them  off. 

1985.  (Sir  J.  Kni/  S/ntttlcirort/i.)  But  distinguish- 
ing the  trades  which  require   rather  musclar  strength 
mid  a  developed  constitution,  and  the  trades  in  w.iieh 
il  is  desirable  to  develop  the  education  of  the  hand  and 
tin-  eye,  without  specifying  a  particular  period  lower 
than  1  4.  is  it  not    important  that  at  14,  the  hand  and 
the  eye  should  be  trained  to  great  dexterity  and  skill? 
— I  think  a  portion  of  that  training  which  is  very 
useful  and  necessary  could  be  given  in  school.     I  think 
that  the  eye  can  be  educated  in  the  school  as  well  as 
in  the  workshop.     I  have  yet  to  learn  that  that  cannot 
be  done. 

1986.  How   would  you,   for  example.',   devise   the 
training  of  the  eye  and  the  hand,  with  a  view  to  any 
particular     trade    in    an    elementary    school  ? — By 
scientific  instruction,  by  diagrams  and  that  kind  of 
thing;  and  if  any  loss  were  in   one  way  sustained,  it 
would  he  compensated  for  by  the  lad's  superior  know- 
ledge when  he  did  start. 

1987.  Let  me  take  the  very  familiar  example  of  a 
man  learning  the  use  of  the  axe,  who  was  afterwards 
to  become  a  feller  of  wood  or  a  shaper  of  timber, 
in  any  occupation   connected   with  your  own  trade, 
do   you  consider  that    it  would    be    wise    that    such 
a  man  should  be  trained  from  a  period  not   later  than 
14  to  use  the  axe? — 1  cannot  see  any  benefit   at  all 
in  going  at  an  early  age  to  learn  the  use  of  the  axe 
or  any  other  tool.     I  have  heard  a  great  deal   said 
upon  this  point,  about  how  useful  it  is  to  send  lads  to 

0  that  they  might  get  in  their  youth  a 
knowledge"  of  those  particular  trades,  and  that  their 
knowledge  might  grow  with  them;  but  my  experience 
as  a  workman  has  been  that  there  never  has  been  that 
anxiety  on  the  part  either  of  the  employers  or  of  the 
foremen  to  teach  this  kind  of  thing  to  the  lads.  My 
experience  has  been  rather  that  in  our  trade,  certainly, 
and  in  the  country  more  particularly,  they  keep  a  lad 
about  two  years  drugging  a  handcart  through  the 
streets,  running  errands,  boiling  a  glue  pot,  and  all 
that  kind  of  thing,  which  is  the  work  of  donkeys  and 
unskilled  labourers.  That  is  the  kind  of  work  that 
lad.-  are  put  to  during  the  early  part,  of  their  appren- 
ticeship. I  only  wish  there  were  something  real  in 
this  anxiety  to  get  lads  to  work  so  early. 

IK^iS.  As  between  the  neglect  of  the  training  of  the 
hand  and  the  eye  in  the  actual  manual  occupation  of 
the  trade  to  which  a  youth  is  to  devote  his  life  and 
the  skilled  use  of  it,  do  you  or  do  you  not.  think  it 
important  that  the  training  of  the  hand  and  the  eye  in 
actual  occupation  should  commence  not  later  than  1  1? 
— I  think  14  is  plenty  i  arly  enough  as  a  rule. 

I!*V).  I '.in  YOU  think  that  it  should  not  commence 
later  than  14? — Xo,  not  later  than  14;  I  would  fix 
liie  age  at  1  1. 

l!i!X).  (Mr.  Siiiiiiiilxnii.)  Your  impression  is  that 
is  no  nal  nec.e-sity  for  boys  leaving  school  at 
Not  the  i 

'i.    Is  there  no  trade   within    your    knowledge    in 
which  you  would  consider  il  to  be  necessary  ? — No. 


1992.  You  stated  that  you  thought  it  was  incum- 
bent upon  an  employer  to  give  technical  education  to 
his  apprentices,  I  suppose  in  saying  that  you  speak 
strictly  of  apprentices  and  not  of  those  who  are 
merely  boys  hired  as  labourers? — No  ;  I  take  it  that 
it  is  a  part  of  the  duty  of  an  employer  to  teach  a  lad 
the  scientific  as  well  as  the  practical  part  of  his  trade. 
Of  course  unskilled  labourers  would  not  come  under 
that  head  al  all,  they  would  not  be  apprentices. 

J993.  In  fact  you  spoke  merely  of  those  cases  in 
which  an  actual  apprenticeship  takes  place  and  where 
the  employer  undertakes  to  teach  a  lad  his  trade?— 
Yes.  exactly  so. 

1994.  You  said  that  you  considered  it  desirable  that 
miners  should  have  an   opportunity   of  learning  the 
scientific  portion  of  their  trade  ;  are  you  aware,  that  an 
attempt  to  do  this  was  made  at  Wigan,  and  that  it  was 
unsuccessful? — I    am    not    aware    of   any    particular 
attempt,  but  I  do  believe  that  if  you  were  to  make  a 
dozen  attempts  with  the  present  class  of  miners,  you 
would  fail  to  a  veiy  great  extent,  but  if  you  were  to 
inaugurate  a  system  of  compulsory  education  and  .-end 
all  lads   to  school  and   keep  them  out? of  the  pits  till 
they   were    14    years   of    age,   and   then   make  the 
attempt,  I  believe  you  would  succeed. 

1995.  Then  you   attribute   the  failure  of  any  such 
attempts  as  those  at  the  Wigan  mining  school  to  the 
want  of  sufficient  preparatory  elementary  education  ? 
— Undoubtedly. 

1996.  And  ycu  could  expect  nothing  else  than  such 
a  failure  ? — No  ;  I  think  it  is  as  natural  as  that  the 
rain   should  fall  from  the  heavens  to  expect  such  a 
result. 

1997.  You  have  given  us  some  information  about 
those  technical  schools  which  have  been  established  in 
connexion  with  your  particular  trade  ;    I  believe  that 
a  great  part  of  your  time  is  occupied  in  composing  the 
disputes  between  employer  and  employed  ? — That  is 
part  of  my  duty. 

1998.  And  a  very  considerable  part  of  your  duty  ? 
— Yes.     It   has   not   been  so  much  so  of  late  years, 
because   we   have   very    fortunately    inaugurated    a 
system    of    arbitration   which    we    are   applying    as 
speedily  as  possible,  believing  that  it  is  more  reasonable 
and  more  common  sense  like  for  an  equal  number  of 
employers    and    workmen    to   sit   over    a   table  and 
bargain   for   labour   as   employers   bargain  for  their 
timber  and  their  stone. 

1999.  Is  it  within  your  experience  that  there  is  a 
great  diversity  of  education  and  intelligence  amongst 
the  different  workmen  connected  with  your  trade  ? — • 
Yes. 

2000.  And  do  you  find  that  those  who  have  received 
the  best   primary  education   and  who  may  also  have 
received  some   modicum  of  technical   education,   are 
more  easily  dealt  with  or  more  ready  to   accept  im- 
provements and   to   further  them  than  those  who  are 
not  so  well  educated  ? — Undoubtedly. 

2001.  And  comparing  your  own   trade  with  other 
trades,  is  il  the  ease  or  not,  that  you  find  in  those  trades 
in  which  the  persons  employed  are  the  least  educated, 
they  are  also  those  in  which  the  resistance  to  improve- 
ments is  the  greatest  ? — Experience  has  proved  that. 

2002.  From  that  you  would  conclude  that  precisely 
in  proportion  as  education  is  advanced  amongst  work- 
men, so  they  will  he  more  ready  to  adopt  improvements, 
and  so    it    will  be   more   easy  to  compose    disputes 
between    employers    and     employed? — I    have    been 
saying  that,  as  best  I  could,  for  years. 

2003.  You  have  thought  it  your  duty  to  preach  that 
doctrine  ? — I  have,  over  and  over  again,  for  years. 

2004.  If  such  a   happy   state  of  things  should  be 
brought  about,   you   think  we  should  have  much  less 
in   fear  from   the    competition  of  other   nations? — I 
feel  quite  convinced  of  it. 

2005.  You  have  spoken  of  the   difficulties  which 
workmen  have   to  contend  with  in  the  establishment 
of  technical  schools  ;  do  you   include   amongst    those 
difficulties  the  deficiency  of  proper  buildings  for  hold- 
the  science  classes  in  ? — Not   only  that,  I  include  that 
and  something  more.     We  expected  co-operation  on 
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the  part  of  the  middle  classes,  who,  I  should  have 
thought,  would  have  been  only  too  glad  to  assist  the 
men  in  their  establishments.  The  employers  of  labour 
have  not  given  that  countenance  to  these  efforts 
that  I  think  they  ought  to  have,  .u.iven,  and  the 
outside  public  have;  not  embraced  the  movement  so 
warmly  as  1  could  have  desired.  As  an  instance  of 
the  difficulty  that  our  men  had  in  establishing  a 
school  in  I'imlico,  they  actually  had  to  take  a  school 
room  to  meet  in  which  was  connected  with  either 
church  or  chapel,  on  the  condition  that  the  teacher 
was  to  he  chosen  by  the  school  committee.  The 
committee's  notions  of  religion  were  such  that  they 
even  would  not  have  science  taught  in  their  school 
without  their  choosing  the  teacher. 

2006.  That     religious     dogma     and   mathematics 
should  go  together? — Yes;  in  other  places  the  great 
difficulty  has  been  getting  school  room.     They  have 
had  to  pay  a  rather  higher  rent  than  their  limited 
means  would  enable  them  to  pay. 

2007.  Are   you   aware  whether  any   efforts   have 
been  made  by  other  trades  to  establish  such  schools  ? 
— I  have  not  any  information  upon  that,  and  1  cannot 
say.     I  have  not  made  any  inquiry,  for  my  duties  are 
such  that  I  cannot  find  time  to  make  inquiry  beyond 
my  own  particular  trade. 

2008.  Have   you   heard   of  nothing   of    the   kind 
amongst  engineers  ? — I  have  not  heard  of  it.     Within 
the  last  two  years  whatever  leisure  I  have  had  I  have 
given  to  educational  questions  ;    but  I  have  not  had 
time  to  make  inquiries  of  that  nature. 

2009.  You  visited  Switzerland  last  year,  did  you 
not  ? — Yes. 

2010.  You  have  referred  to  publications   on   the 
subject  of  the  technical  education  of  workmen  abroad, 
but  I  think   the  Commission  would  be  glad  to  have 
some  short  account  of  what  you  saw  in  Switzerland  in 
reference  to  that  subject? — I  must  speak  from  memory: 
as  far  as  technical  education  is  concerned,  I  made  but 
very  few  inquiries  beyond  inquiring  into  the  opera- 
tion of  some  trade  schools  which  I  was  interested  in, 
and  I  could  not  help  contrasting  the  difference  between 
the  position  of  the  workmen  there  and  that  of  our 
workmen  here  at  home.    Take  the  watchmaking  trade, 
for  instance,  one  which  I  felt  highly  interested  in  ; 
there  the  workmen  are  taught  every  branch  of  the 
watchmaking  trade,  whereas  in  England  they  teach 
but  one,  and  that  but  very  imperfectly.    There  all  the 
workmen  in  addition  to  a  general   knowledge  of  how 
to  make  every  part  of  a  watch,  and  put  it  together 
when  it  is  made,  have  an  oppportunity  of  going  to  the 
trade  school  ^ecole  d'horlogerie)  where  the  science  as 
well  as  the  practical  part  of  the  trade  is  taught.     One 
of  the  results  of  that  is,  that  although  a  man  in  after-life 
may  prefer  to  follow  any  particular  part,  the  cylinder 
part,  or  the  putting  together,  or  whatever  it  may  be, 
yet,  having  a  general  knowledge  of  the  whole,  he  is  a 
much   better  workman,   for   in   addition   to  having  a 
knowledge  how  to  make  his   part,  he  knows  in  what 
relation  each  part  stands  to  the  other  parts  that  another 
man  must  make.     Therefore  when  he  is  making  his 
own  part  he  has  something  in  his  head  beyond  exactly 
the  thing  on  which  he  is  engaged.     And  in  addition  to 
tluit,  it    enables  the  Swiss  watchmaker  to    command 
the    shops    of    the   world    through    the    amount  of 
general   knowledge  which  he  has  obtained  in  those 
trade  schools.     There  arc  other  trade  schools  which 
I  made  inquiry  about,  with  about  the  same  results ; 
they   teach    the   workmen  the    scientific    as    well    as 
the  practical  part  of  the  trade,  which  is,  of  course, 
a  very  great  advantage.     One  thing  I  was  very  much 
pleased  with,  and  that  was,  that  in  going  over  large 
works,  particularly  the  ribbon  weaving  factories  of 
Basle,  I  found  that  the  weaver  at  his  loom  knew  some- 
thing of  chemistry  ;  he  knew  something  actually  of  the 
markets  into  which' his  ribbon  would  have  to  go  ;  he 
knew  what  particular  town  in  England  his  work  was 
in  competition  with  ;  and  he  knew  how  much  harm, 
as  we  may  call  it,  had  been  done  to  certain  towns 
in  England  by  the    introduction    or   rather  the   de- 
velopment   of   that    particular  trade  at  Basle.    Ou 
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questioning  the  man  as  to  tho  fibres  and  the 
process  of  dyeing  and  the  knowledge  of  chemistry 
necessary  for  the  production  of  his  work,  the  man  at 
his  loom  seemed  to  have  a  general  knowledge  of  6 Very 
branch  Hint,  really  surprised  me.  The  employer,  of 
course,  had  a  general  knowledge  of  the  trade  from 
beginning  to  end,  but  the  workmen  seemed  to  have 
almost  as  much  knowledge  of  the  various  branches  of 
the  trade  as  tho  employer  had.  That  was  not  only 
surprising,  but  very  encouraging.  Compare  that  with 
some  of  tho  works  here  at  home.  Anyone  interested 
in  knowing  how  much,  or  rather,  how  little  tho 
leaders  or  the  managers  and  foremen  of  the  large  firms 
have  at  home,  has  only  got  to  make  it  his  business  to 
go  over  some  of  our  large  works,  and  he  will  find  that 
beyond  the  qualification  of  bullying  the  workmen  or 
something  of  that  sort,  there  are  many  who  have  very 
little  qualification  at  all.  Some  of  them  have  neither 
a  scientific  nor  a  practical  knowledge  of  their  trade. 

2011.  You  think  it  does  conduce  very  much  to  tho 
comfort  of  workmen  abroad  that  their  foremen  aro 
better  educated  than  they  are  in  this  country  ? — There 
is  no  doubt  in  the  world  of  it.     I  have  often  been 
asked  how  it  is  that  workmen  abroad,  with  all  their 
education,  are  content  to  work  for  less  wages  than  our 
workmen.      I  can  only  say  this,  that  my  practical 
knowledge  of  English  workmen  lias  led  me  to  this 
conclusion,  that  if  you  give  an  English  workman,  say 
II.  per  week,  and  give  him  constant  employment  and 
treat  him   as   a  man,   he   would  be  far  better   con- 
tented than  if  he  had  24s.  a  week  and  was  bullied 
by  an   incompetent  foreman,   and   working    for   an 
employer  who  cared  nothing  on  earth  for  the  man  but 
only  for   the   work   that   he   could   get  out  of  him. 
Abroad  men  do  work  for  less  wages,  and  they  seem  to 
be  content  with  low  wages ;  they  do  not  seem  to  have 
such  a  strong  desire  for  an  increase  of  wages  as  we 
have  here  at  home  ;  but,  on  the  other  hand,  they  aro 
treated  more  as  men  than  we  are  here,  and  in  many 
parts  of  the  continent  they  seem  to  be  more  contented 
with  their  position  than  we  are  witli  ours  here  at 
home,  with  all  our  high  wages. 

2012.  Because  the  position  of  the  men  is  more  com- 
fortable and   agreeable  ? — Yes  ;  but  having  said  this 
much  about  the  relative  price  of  labour  on  the  continent 
and  here,  I  should  like  to  say  that  workmen   abroad 
are  beginning  to  do  the  same  as  we  have  been  doing 
here,  viz.,  trying  to  get  more  wages,  and  they  are 
getting  more. 

2013.  (Professor  Huxley.)  Living  is  cheaper  on 
the  continent,  is  it  not? — Yes,  considerably. 

2014.  (Mr.  Samuelson.)  Have  you  come  into  con- 
tact with  men  of  your  own  trade  much  in  Switzer- 
land ? — Yes. 

2015.  Do  you  find  that  those  men  hare  or  have  not 
received  a  good  elementary  education  ? — They  have, 
and  some  workmen  were  surprised  at  the  inquiries  I 
made  of  them  in  reference  to  education,  especially,  I 
remember,  in  Zurich.     In  the  outskirts  of  Zurich  I 
paid  a  visit  to  an  acquaintance  of  mine,  and  was  sur- 
rounded pretty  quickly  by  about  a  dozen  workmen 
and  then1  wives  and  daughters,  and  when  I  asked  the 
women  in  particular  whether  they  had  any  objection 
to  be  compelled  to  send  their  children  to  school,  they 
asked  me  if  I  thought  they  had  not  as  much  respect 
for  their  children's  future  as  I  had  for  the  future  of 
my  own.    They  did  not  at  all  answer  my  question  as 
to  whether  they  were  afraid  of  compulsion  or  not,  but 
they  said,  "  Do  you  think  because  wo  are  compelled 
"  to  send  our  children  to  school,  that  we  are  any 
"  more  neglectful  of  the  future  of  our  children  than 
"  you  are  of  yours  ?  " 

2016.  In  fact  the  law   compelling   them  to   send 
their  children  to  school  was  not  felt  at  all  by  them  ? — 
No. 

2017.  Because   they  look  upon  it  as  their  duty  to 
send  their  children  to  school  without  any  such  law  ? — . 
They  felt  it  a  duty,  and  they  complied  with  the  law 
with  pleasure. 

2018.  If  that  law  had  ceased  to  exist,  would  they 
nevertheless  have  sent  their  children  to  school  ?— 


Mr. 
ti.  Appltgarlh, 

1   July  1870. 
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Undoubtedly.    1  »»1«*1  t'"'1"'  "  u  ""M  vou  liave  IU17 
'LuH*    "  objevtiou  to  see  this  l«w  repealed,  seeing  that  it  is 

••    im.perame    on     the    ><"""1-     l(l"'k '"    '        L  luT     s!Ucl> 
1   July  1870.      ..    \.,,  we  wnulil    not    wish    to   SIT  il    repealed  ;   there. 

• «'  may  be  some  mail  sometimes  who  will  not  do  his 

"  duty  to  his  liitle  children,  ami  then  we  would  make 
"  liini  ilo  ii,  therefore  we  would  retain  the  law  for 
••  that  man. 

2019.  (Dr.  Shurpey.)  Let  mo  ask  you  whether  you 
readily   obtain    oompeteni  teachers   for   those    trade 
schoola  in  science  or.te appiaMitMbB ? — No;  there  is 
very  great  dilHculty  indeed  in  finding  teachers.  A  short 
time   ngo  I  assMcd    Mr.  Sal.'.-,  the   Secretary  of  the 
York.-liiiv  Board  of  Education,  as  best  I  could,  to  get 
up  a  meeting  in  connexion  with  our  society  in  Hull, 
with  a  view  to  form  a  class,  and  I  am  not  quite  sure, 
Imt  J  think  they  were  not  able  to  get  a  teacher  in  the 
town  of  Hull,  and  that  the  Yorkshire  board  of  educa- 
tion had  to  send  one  either  from  Bradford  or  from 

-  expressly  to  teach  that  class  ;  this  must  be  a  very 
great  expense,  but  they  were  obliged  to  do  it,  because 
they  could  not  find  a  competent  teacher  in  Hull. 

2020.  1  presume  he  became  a  resident   in   Hull  ? 
— No,  he  travels  backward  and  forward  by  train  at 
the  present  time. 

2021.  What    inducement  is   offered    to    a  teacher 
amongst  your  trade  schools? — He  has  what  the  regu- 
lations of  the  Science  and  Art  Department  entitled  him 
to,  viz.,  payment  by  results. 

2022.  He  is  not  paid  any  certain  salary  ? — I  think 
the  teachers  charge  5*.  per  man.     When  he  organizes 
a  school,  he  says,  I  will  charge  your  men  5s.  a  head 
for  the  whole  term. 

2023.  Is   that  paid  by  the,   pupils  ? — Yes,  that   is 
paid  by  the  pupils.     Then  he  has  what  the  Science 
and  Art  Department  allows,  but  uo  fixed  salary  that  I 
am  aware  of. 

2024.  C'an  you  inform  the  Commission  what  a  man 
might  earn  in  that  way  ? — That  I  am  unable  to  say. 

2025.  (Professor  Huxley.)  Do  you  think  that  the 
action  of  the  Science  and  Art   Department  can  be 
improved    in  respect  to  the   promotion   of  scientific 
education   amongst  the  working   classes  ?  —  Yes,   I 
think  it  can. 

2026.  Will  you  be  kind  enough  to  state  in  what  direc- 
tion you  believe  the  working  of  it  could  be  improved  ? 
— It  may  entail  a  great  deal  of  expense,  but  I  consider 
where  it  would  be  improved  would  be  in  this  way,  that 
where  the  salary  the  men  were  able  to  offer  would 
not    enable    them    to     obtain   a    good  teacher,  the 
Science  and  Art  Department  should  send  a  teacher 
down   there   to  reside   permanently,  and   when   the 
requirements  of  the  workmen  find   it  necessary,    to 
send  an  additional  teacher  down.    I  think  that  they 
should  furnish  ample  teaching   power.      No   matter 
what  the  expense  to  the  Government  might  be,  I  think 
that  it  is  essentially  necessary. 

2027.  You  are  doubtless  aware  that  this  is  directly 
contrary  to  the  principles  upon  which  the  whole  of  the 

tee  and  Art  Department  is  at  present  worked? — 
I  am  aware  of  that. 

2028.  Do  you   think   that  it   is  the  business  of  the 
State  to  ascertain  whether   certain  localities  ought  to 
hnve.  science  teaching  or  not,  and  then  to  send  some- 
body to  do  it  ? — Yes,  I  do.    Of  course  there  is  a  limit 

id  whivh  I  would  not  desire  to  go.  I  do  not 
believe  in  lx>ys  being  nursed  until  they  are  men,  and 
then  nursed  until  they  get  to  be  old  men.  There 
is  a  certain  limit  to  which  I  would  confine  even 
Bcienri-  teaching. 

2029.  Hut  does  not  the  State  already  offer  suffi- 
cient inducement!  lo  any  man  of  ability  who  can  fret 
a  class  to  take  the  plan;  of  its  own  immediate  action  ? 
— I   do  not  think    it   does.      But    if   we    suppose   it 
dor-,   and  no  man   thinks  proper  to  become  a  science 

HT,  what  about  (lie  thousands  of  workmen  who 
may  want  to  be  taught  science  and  cannot  get  anyone 
to  teach  them, 

20150.  Do  not  you  think  that  if  it  were  known  that 
there  were  a  sufficient  number  of  people  willing  to 
pay,  somebody  would  upon  his  owu  speculation,  so  to 


speak,  undertake  to  teach  them  science  ? — I  have,  no 
doubt  it  is  the  same  as  with  anything  else,  that  if  a 
demand  is  created  there  will  be  a  supply.  But  our 
great  difficulty  is  this ;  we  have  the  fact  staring 
us  in  ihe  face  that  in  various  branches  of  industry  the 
continental  manufacturers  are  running  us  a  very  sharp 
race  ;  and  what  we  want  to  do  now  as  an  industrial 
nation  is,  not  to  stand  still  and  wait  till  the  workmen 
call  out  in  a  loud  voice  that  they  want  to  be  taught 
science,  but  to  create  a  taste  for  it  amongst  the 
men.  We  have  to  create  a  taste  amongst  a  lot  of 
uneducated  and  illiterate  workmen,  and  the  question 
is,  how  are  we  to  create  that  taste.  My  impression 
is,  that  under  existing  circumstances  it  is  the  duty  of 
the  Science  and  Art  Department  to  do  it,  and  to 
supply  sufficient  and  efficient  teachers.  In  the  case 
of  Hull,  where,  at  a  public  meeting,  a  class  was 
organized  of  earnest  workmen  ready  and  desirous  of 
being  taught  science,  the  Science  and  Art  Depart- 
ment ought  to  have  sent  an  efficient  teacher  or  teachers 
down. 

2031.  You  are  doubtless  aware  that  the   Science 
and  Art  Department  does  go  so  far  as  to  send  persons 
to  the  various  provincial  towns  who  are  willing  to 
explain  the  system  and  how  it  can  be  worked  ? — Yes, 
I  am  aware  of  that,  but  that  is  not  science  teaching. 

2032.  Then  it  is  obviously  the  immediate  interest 
of  the  employers  of  labour,  if  it  be  really  the  fact 
that  the  competition  on  the  continent  is  becoming  so 
great   as   to   endanger   their   trades,   to    go    to   the 
expense  of  getting  the  aid  of  science  teachers  and  not 
to  throw  it  upon  the  general  taxes  of  the  country  ? — 
If  they  rightly  understood  what  was  for  their  own 
interest,  employers  would  see  it,  but  unfortunately  they 
do  not.     I  will  tell  you  what  is  unfortunate  for  the 
employers   of  this  country,  more  in  their  line,  and  is 
evident  by  a  notice  that  I  saw  in  the  newpapers  the 
other  day  of  the  contract  for  a  new  guildhall  at  Ply- 
mouth, where  the  price  that  one  employer  gave  for 
the  job  was  57,000/.,  and  another  offered  to  do  the 
same  work  for  28,000£,  with  the  notion  of  cutting  and 
contriving,  and  getting  hold  of  the  work  at  any  price. 
To  cut  things  as  low  as  possible  and  pay  the  lowest 
amount  for  labour  appears  to  be   the  object  of  the 
employers  of  this  country,  rather   than   doing  their 
duty  with  regard  to  giving  the  public  an  honest  article 
for   a  reasonable   price.     I  merely  mention  this  to 
show  that  I  really  wish,  as  you  say,  that  the  employers 
could  see  that  it  is  their  duty  to  assist  the  workmen 
by  getting  efficient  teachers  when  the  men  express  a 
desire  to  be  taught  science. 

2033.  You  look  upon  it,  in  short,  as  something  more 
than  a  question  of  the  interest  of  a  particular  trade,  it 
is   rather   the   interest    of    the    whole   nation,    that 
industries    of   all   kind   should   be   thoroughly   well 
developed  ? — Certainly. 

2034.  And  it  is  upon  that  principle  that  you  would 
ask  the  State  to  interfere,  and  to  that  extent  ? — Yes  ; 
but  I  am  sure  it  would  need  the  strongest  recommenda- 
tion from  any  Royal  Commission  that  ever  sat  upon  the 
question,  to  induce  the  Science  and  Art  Department 
to  do  it.     If  I  am  rightly  informed,  in  the  whole  of 
Yorkshire,  with  a  population  of  two  and   a   quarter 
millions,    there    is    not    to    be   found    a   competent 
lecturer,  such  as  our  friend  Professor  Huxley,  and  if 
they  were  to  apply  to  the  Science  and  Art  Depart- 
ment to  send  Professor  Huxley,  or  any  one  else  down, 
that  Department  would  not  send  him. 

2035.  Do  you  think  that  any  harm  is  done  by  con- 
centrating such  scientific  lecturing  power,    on  those 
subjects,  as  there  is  in  London,  or   would  you  have 
such  teaching  under  the  Department  distributed  over 
the  different  towns  of  the  country  ? — I  would  have  it 
distributed  over  the   different   towns  of  the   country, 
became,  whilst  it  may  not  be  altogether  a  waste  of  time 
to  deliver  lectures  on  all  sorts  of  subjects  to  the  popu- 
lation here  in  London,  that  have  no  connexion  with 
many  of  the  industries  to  which  those  lectures  have 
reference,  yet  it  cannot  possibly  be  so  useful  as  if  an 
eminent  lecturer  were  to  visit  the  coal  districts,  and 
deliver  lectures  with   special  reference  to  the   coal 
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industry.  The  same  may  be  said  of  tho  iron  in- 
dustry, and  everything  else  ;  and  T  think  if  is  a  piece 
of  absurdity,  to  say  tlie,  least  of  it,  that  if  any  locality 
expresses  a,  desire  that  one  of  our  eminent  men  should 
go  down,  that  the  Department  should  withhold  that, 
man  or  refuse  to  allow  him  to  go.  I  do  not  suppose 
that  individually  they  could  prevent  any  one  professor 
going,  but  that  is  not  tho  thing.  I  say  that  tho 
Department  of  Education  ought  to  be  prepared  to  give 
facilities  to  any  one  who  desired  anything  of  the  kind. 

2036.  (Dr.  Sharpey.)  Are  you  speaking  of  lecturers 
merely,  and  not  of  special  practical  teachers  ? — Yes, 
of  lecturers  merely. 

2037.  (Professor  Huxley.)  The  proverbial  objec- 
tion of  carrying  coals  to  Newcastle  does  not  apply  to 
carrying  knowledge  of  coals   to  Newcastle  ?-»-By  no 
means.     In  Newcastle  there   is  too  little  knowledge 
of    the    industry    by    which    so    many    earn    their 
bread ;  in  Newcastle  they  know  too  little  about  coal ; 
and  I  am  afraid  that  of  the  iron  districts  the  same  may 
be  said  about  iron. 

2038.  Is  there  any  other  direction  in  which  you 
think  that  the  action  of  tho  Science  and  Art  Depart- 
ment could  be  beneficially  modified  ? — I  cannot  at  this 
moment  suggest  any.     I  have  taken  as   it  were  the 
ground  from  under  my  feet  by  suggesting  that  ele- 
mentary   science    should    be  taught  in    our   primary 
schools,  and  that  would  render  unnecessary  a  great  deal 
of  what  the  Science  and  Art  Department  is  now  en- 
gaged in  doing.    What  they  are  doing  now,  to  a  great 
extent,    is  teaching  men  what    boys    should    know 
thoroughly,  and  if  they  would  only  free  their  hands  of 
that,  if  only  Mr.  Forster  in  his  wisdom  could  see  the 
desirability  of  incorporating  in  his  bill,  or  if  under  the 
bill   elementary  science   could  be   taught,   then   the 
Science  and  Art  Department,  in  my  humble  estima- 
tion, could  devote  its  funds  to  a  much  more  useful  work 
than  that  which  it  is  now  doing. 

2039.  You  spoke  of  a  sort  of  antagonism  between 
the  Science  and  Art  Department  and  the  other  half  of 
the  educational  organisation  at  Whitehall ;   will  you 
explain  what  you  meant  by  that  allusion  a  little  more 
fully  ? — It  seems  to  me  to  be  an  anomaly  that  two 
departments  for  the  purpose  of  promoting  education 
should  have  no  connexion  with  each  other.     I  under- 
stand that  there  are  primary  schools  in  this  country 
where  the  schoolmaster  undertakes  to  teach  elementary 
science,  and  for  the  scientific  teaching  that  he  gives 
to  his  scholars,  he  gets  a  grant  from  the  Science  and 
Art  Department,  but  he  can  get  no  assistance  what- 
ever from  Whitehall  for  teaching  primary  education 
in  his  school.     I  should  not  be  proud  to  belong  to  the 
board,  or  connected  with  either  one  of  those  depart- 
ments that  carried  out  such  a  stupid  regulation  as 
that,  and  I  am   not   quite    sure    (I   perhaps  may  be 
venturing    on    dangerous  ground)    that  those    who 
constitute     the    board     of    management     at     South 
Kensington    quite    understand  the    work    on  which 
they  are  engaged.     I  can  only  say,  having  the  ma- 
nagement of  a  large  organisation,  that  if  I  had    the 
power  to  issue,  and  made  a  practice  of  issuing,   fresh 
regulations  every  week  or  every  month,  I  could  not 
expect  those  who  were  under  my  care  to  understand 
exactly  what  code  of  regulations  or  rules  they  were  to  be 
guided  by.     I  should  think  that  nothing  was  more 
calculated   to  upset  the  discipline  and  to  injure  insti- 
tutions like  ours  than  continually  upsetting  the  previous 
regulations.     That  is  what  is  complained  of  all  over 
the   country   with   regard   to   the    Science   and   Art 
Department.     And    further  than  that,  it  is  done  in 
the  most  absurd  and  the  most  stupid  manner.     Fresh 
regulations  are  issued  when  the  science  classes  are  in 
full  working,  and  those  regulations  are  expected  to  be 
brought  into  immediate  operation  when  they  are  in 
the    midst    of  their    session.     It  upsets  all  previous 
regulations,  and  the  teacher,  instead  of  Ix.-ing  able  to 
devote  all  his  time  towards  teaching  his  scholars,  has 
got  to  study  a  great  deal  and  spend   a  great   deal  of 
his   l.inie    to   know  what;  he  has  got  to  contend    with 

under  the  regulations  that    an-   iss I.   which  1  think 

is  very  stupid  as  well  as  very  injurious. 


2040.  Have  you  ever  reflected  how  far  that  pro- 
ceeding, which  I  quite  agree  with  you  in  condemning, 

In:  laid  al  tint  door  of  the  Department  of  Science 
mid  Art,  and  how  fur  it  arises  out  of  the  exigencies 
of  parliamentary  government  in  this  country  ?  I 
daresay  yon  may  have  known  cases  in  which  a  Chan- 
cellor of  the  Exchequer  comes  into  office  who  takes  a 
much  more  stern  view  of  his  duties  than  other  persons, 
and  it  sometimes  happens  that  he  says,  we  must  cut 
down  the  expenses  of  the  country,  and  you  must  • 
out  of  your  departments  somehow  or  other,  I  will  not  let 
you  spend  so  much.  Under  those  circumstances  it  is  a 
little  hard  perhaps  to  throw  upon  the  departments  tho 
poverty  of  the  exchequer,  but  such  things  have 
happened  ? — There  is  a  great  deal  in  that,  no  doubt ; 
but  I  can  only  say,  that  I  wish  (he  working  classes  of 
this  country  could  see  the  power  they  possess,  and 
were  wise  enough  to  use  it,  they  would  not  allow 
any  Government  to  trifle  with  the  education  of  the 
country  in  that  kind  of  manner. 

2041.  (Sir  J.  Kay  Shuttleworth.)    In    connexion 
with  your  organisation,  you,  of  course,  avail  yourselves 
of  different  classes  of  science  schools,  those  which  are 
established   by   certificated    elementary    teachers   or 
voluntary  teachers,  those   which   are1  established    in 
mechanics'  institutions,  and  those  which  are  established 
in  special  schools  of  science  and  art  ? — Yes. 

2042.  Looking  to  the  various  classes  of  schools  and 
taking  the  humblest  first,  can  you  tell  me  with  respect 
to  the  classes  which  are  taught  by  certificated  and 
voluntary  teachers  what  degree  of  interest  is  taken  in 
them  by  any  of  the  employers  of  labour,  as  far  as  your 
experience  extends  ? — My  duties  have  been  so  heavy 
in  other  directions  that  I  have  not  been  able  to  follow- 
up  to  any  length  an  inquiry  that  would  place  me  in  a 
position  to  answer  that  queston,  so  that  my  answer 
would  not  be  of  any  value. 

2043.  Can  you  answer  the  question  in  respect  of 
schools   connected  with  mechanics'  institutions  ? — I 
cannot  definitely.    I  do  know  that  in  different  parts  of 
the  country  our  members  have  taken  prizes.     I  have 
had  the   pleasure  of  seeing    an  employer   who  was 
one  of  the  directors  of  a  school  of  art,  hand  over  the 
prizes  to  his  own  workmen  who  were  members  of  our 
society,  but  beyond  that  I  do  not  know  what  interest 
the  employers  as  a  class  have  taken  in  it.     I  should 
be  inclined  to  say  that  they  have  not  taken  very  much 
interest,  and  considering  that  limited   liability  com- 
panies are  swallowing  up  the  small  firms,  I  am  rather 
afraid  that  the  tendency  is  in  the  wrong  direction. 

2044.  With  respect  to  an  early  recommendation  in 
your  evidence   that  the  employers  of  labour  should 
undertake   the   scientific   instruction   of    the    youths 
apprenticed  to  them  or  employed  in  early  life  in  their 
works,   can   you   give  us  any  instances  in  which  that 
has   been   done   by   an   employer   of  labour  in  this 
country  ? — Not    in   this    country.      There    may   be 
instances  where  employers  have  sent   their   lads  to 
science  classes  and  have  paid  their   school  fees,  but 
that  is  hardl}'  what  I  mean.    I  think  that  an  employer 
should  bo  called  upon  to  give  up  part  of  a  lad's  time. 
In  point  of  fact,  it  would  not  be  giving  it  up,  because 
the  employer  himself  would  reap  the   advantage  of 
it  in  the  later  years  of  the  boy's  apprenticeship  ;  I 
mean  that  a  boy  should  be  allowed  to  go  so  many 
hours  to  learn  the  scientific  part,  and  the  rest  to  learn 
the  practical  part  of  his  trade. 

2045.  Does  the  present  state  of  opinion  among  the 
employers  of  labour  in  this  country,  with  respect  to 
the  theoretic  instruction  of  their  work  people,  lead  them 
rather  to  depend  upon  the  traditions  of  pure  manual 
skill  than  to  believe  in  any  advantages  to  be  derived 
from    scientific  instruction  ? — Whilst   I   could    give 
iastances  of  employers  who    appear  to  have  a  pro- 
found   knowledge   of  the  importance    of  the    work- 
men    receiving     scientific    instruction,   and   whilst  I 
could  give    instances  where  employers  have  exerted 
themselves  and   given  their  time  and  their  money  to 
enable  workmen  to  get  it,  yet.  as  a  rule.  1  regret  to, find 
that  employers  have  not  taken   that  interest   in   pro- 
moting scientific  education  which  I  feel  it  desirable 

Q  2 
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Hr.  they  i-honld  do  ;  but  I  hope  that   the  employers  as  a 

olaRS    will    before    Jong    see    the   importance    of   co- 
lini;    with     their   workmen    in    any    and     e\etv 


2046.  Having  regard  to  tin;  imperfect  education  of 
the  givnt  mass  of  the  workmen  in  such  a  town  as 
Hull,  I  understand  you  to  attribute  that  to  the  apathy 


attempt  on  the  part  of  the  workmen  to  obtain  scientific      arising  out  of  want  of  instruction,  and  also  to  the  tra- 


ttion,  considering  as  I  do  tliat  the  industries  of 
tlii--  country  depend  more  upon  education  than  upon 
past  tradition.-*  of  manual  skill,  which  hitherto  we  have 
depended  upon. 

The  witness  withdrew. 


ditional  feeling  of  employers  ;  would  you  suggest  that 
means  should  be  taken  to  awaken  a  deeper  .sympathy 
with  scientific  instruction  ?  —  1  would. 


2047.  (Chairman.)  You  are  chairman,  are  you  not, 
of  the  Plymouth  Science  School  ? — I  am. 

2048. 'is  the  Natation  School  of  Plymouth  a 
department  of  the  Science  School  ? — No  ;  it  is  an 
independent  school. 

2049.  And  do  you  hold  the  game  office  in  that 
school  ? — No. 

2O.10.  But  you  can  give  us  some  information  re- 
:ng  that  school  ? — Yes. 

2051.  The  Navigation  School  is  a  very  large  one, 
IB  it  not  ? — It  is  a  large  one. 

2052.  How  many  students  arc  annually  in  attend- 
ance ? — They  vary.     I  could  give  the  numbers,  but 
they  vary  very  much.     From  one  dozen  to  50. 

2053.  You  are  of  opinion,  arc  you  not,  that  the 
subjects  of  navigation  and  nautical  astronomy  are  not 
fairly  treated  under  the  present  system  ? — Yes  ;  both 
towards  the  men  and  towards  the  teachers. 

2054.  Can  you  point  out  the  defects  on  both  sides  ? 
—The  teachers  are  discouraged  in  their  work,  because 
the  men  often  go  to  sea  before  the  time  for  the  science 
examination  conies  on,  and,  therefore,  their  time  is  lost. 
They  would  have  to  stay  on  shore  a  very  long  time  in 
order   to  be  present  at  the   May   examination,    and 
thereby  lose  very  much  more  time  than  is  necessary. 

2055.  In  this  particular  respect,  can  you  suggest  a 
remedy  for  that  evil  ? — By  having  examinations  such 
as  we  have  for  the  officers  in  the  merchant  service, 
which  are  more  frequent;  I  believe  they  are  held 
fortnightly  at  some  ports,  and  weekly  at  others,  as 
at  Plymouth. 

2056.  At  present,  I  believe,  there  is  only  one  uni- 
form certificate  ? — That  is  all. 

2057.  You   would   suggest   that   there   should   be 
several  grades  ? — Yes,  in  order  to  encourage  the  men 
to  climb  higher. 

2258.  How  many  grades  do  you  think  it  would  be 
desirable  to  institute  ? — Three,  I  should  suggest. 

2059.  Have  you  any  further  suggestions  to  make 
with  regard  to  the  Navigation  School  at  Plymouth  ?  — 
I  think  not. 

2060.  (Dr.  Miller.)  Are  not  the  examinations  of 
the   navigation  schools  quarterly,  according   to   the 
minute  of  the  Science  and  Art  Department? — No,  I 
think  not.     The  complaint  that  the  teachers  make  to 

.  that  the  men  go  to  sea  after  their  work  is  done, 
and  they  cannot  remain  long  enough  on  shore  to  wait 
for  the  time  of  the  next  examination  to  come  up,  the 
examination  being  in  the  month  of  May. 

2061.  I  find  at  page  24  of  the  Directory  of  the  De- 
partment,  "  In  addition  to  the  ordinary  science  exa- 

aminations  in  May,  clans  examinations  are  held  in 
mathematics,  navigation,  nautical  astronomy,  steam, 
and  physical  geography,  for  the  benefit  of  seafaring 
men,  and  lor  iliem  only,  three  times  a  year  in  all 
seaports  where  loc.il  committees  are  formed,  and 
are  willing  to  undertake  them"  ? — I  thought  it  was 
not  FO  frequent,  Imt  then  it  is  only  on  the  condition 
that  40  candidates  be  presented  from  each  school ; 
ra  in  the  merchant   service  have  these  examina- 
tions once  a  fortnight. 

2062.  Do  you   think   that  for  seafaring  men  that 
would  lie   sufficient   to  meet  the  ca<e  ? — Yes,  the  ex- 
aminations might  be  assimilated,  and  held  once  a  week 
or  fortnight  tor  seafaring  men. 

2063.  The  Science  School  at  Plymouth  is  a  very 
isivc  one,  is  it  not  ? — Yes  ;  it  has  rapidly  increased 
rhe  first. 

2064.  Can  you  state  some  of  the  steps  of  its  progress  ? 


C.  SPEXCE  BATE,  Esq.,  F.R.S.,  examined. 

— We  commenced  with  some  difficulty.  We  made  an 
attempt  first  to  found  it  in  the  year  1864,  but  utterly 
failed  from  the  want  of  masters.  We  made  a  second 
attempt  in  the  year  1865,  and  then  succeeded  far  better 
than  we  anticipated.  Our  pupils  at  first  were  i'ew,  and 
they  worked  under  considerable  difficulties,  and  they 
work  under  very  considerable  difficulties  now,  with 
respect  to  accommodation.  Our  masters  have  not  got 
sufficient  room  or  space  for  their  pupils,  nor  have  they 
really  the  accommodation  that  is  required  for  teach- 
ing. The  pupils  have  been  growing  considerably 
in  number,  which,  I  think,  would  still  increase  if  the 
committee  had  more  to  do  with  the  management  of 
the  school,  instead  of  leaving  it  so  much  to  the 
different  masters.  If  the  Commission  will  allow  me, 
I  will  hand  in  the  following  paper  : 

NAVIGATION  SCHOOL  AT  PLYMOUTH. 

Commenced  1862. 


More  than  2,000  individual  students  have  obtained 
certificates. 

THE  subjects  of  navigation  and  nautical  astronomy  are 
not  fairly  treated  under  the  present  system. 

Reasons  : — The  sailor,  if  he  wishes  to  be  examined  in  his 
branch  of  scientific  instruction,  must  stay  out  of  employ- 
ment for  some  months  in  order  to  be  prepared.  This  arises 
from  the  nature  of  his  employment.  He  consequently  is 
unable  to  maintain  himself  and  family.  It,  therefore, 
precludes  deserving  men  from  endeavouring  to  elevate  their 
position.  As  the  15oard  of  Trade  examinations  for  sailors 
wishing  to  become  officers  are  compulsory,  the  examinations 
should  be  assimilated,  so  that  superior  men  should  have 
some  chance  of  having  more  than  the  rule  of  thumb 
methods  now  crammed  into  them. 

Examinations  of  the  men  now  are  of  too  meagre  a  charac- 
ter, but  sufficient  if  no  inducements  be  held  out  to  them  for 
something  better.  It  frequently  takes  the  savings  of  years 
from  sailors  to  enable  them  to  stay  ashore  long  enough  to 
enablet  hem  to  pass. 

This  re-acts  on  the  teacher,  inasmuch  as  he  may  spend 
many  weeks  or  months  011  a  pupil,  who  after  all  is  com- 
pelled to  go  to  sea  before  the  time  for  his  examination 
comes  on.  Whereas  if  the  examinations  could  he  assimi- 
lated, both  teachers  and  pupils  would  be  advantaged. 

Under  the  present  system  of  examination  by  the  Board  of 
Trade,  the  same  certificate  is  awarded  to  all  who  pass,  but 
if  there  were  three  grades  in  the  final  examination,  viz. : 

Jjowest  for  those  who  just  satisfy  the  examiners  ; 

Middle  grade  for  those  who  get  a  good  place; 

Ilif/her  grade  for  those  who  take  full  or  nearly  full  marks  ; 

This  would  produce  a  source  of  emulation  among  pupils, 
and  induce  men  to  work  when  at  sea,  instead  of  wasting,  as 
now,  nearly  all  their  watch  below. 

PLYMOUTH  SCIENCE  SCHOOL. 

This  school  was  established  in  the  year  1865-6,  com- 
mencing with  4  masters  teaching  /  classes,  with  9.'i  students, 
of  whom  58  passed  the  May  examination,  taking  31  prizes, 
and  2  medals. 

14  classes,  168  students;  148  passed,  taking  41  prizes,  6 
medals. 

18  classes,  7  masters,  192  students;  156  passed,  taking 
60  prizes  and  1 1  medals. 

20  classes,  7  masters,  141  students;  46  prizes,  1  medal. 

This  year  another  school  has  been  formed  by  one  of  the 
masters,  who  could  not  comply  with  a  decision  of  the  com- 
mittee. 

In  the  examination  559  papers  have  been  worked  by  the 
pupils.  The  results  of  the  examinations  of  the  science 
classes  held  in  Plymouth  in  May  last  have  been  forwarded 
from  the  Science  and  Art  Department,  South  Kensington 
Museum.  They  are  as  follow : — 

rii/innnth  Science  School.— Number  of  papers  worked, 
-V'-'j  number  passed,  190;  number  per  cent,  who  passed 
75-4. 


Commenced 
1856. 


1866-T. 
1807-4. 


1SC8-0. 
1861HTO. 
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Plymouth  Charles  Science  School. — Number  of  papers 
worked,  2,'U  ;  number  passed,  14!) ;  number  per  cent,  who 
passed,  (>  I"J. 

Plymouth  Nai'lijiitinii  Sclinnl.- — Number  of  papers  worked, 
N;  number  paised,  8 ;  number  per  cent,  who  passed,  100. 

The  following  table  shows  the  per-centage  from  each 
school  in  every  subject  taught  in  Plymouth  : — 


Subject. 

Plymouth 
Boience 
School. 

Charles 
Science 

School. 

Plymouth 
S':ivU. 
School. 

Plane  anil  solid  geometry*  |  j/JJnQllrs 

C3-2 
0 

71-4 

- 

M.irhinr  construction 

64 

85-6 



Iliiililing  constructiont    • 

33-3 

211  '4 



Naval  architecture 

100 

100 



1'ilrc  nmtiicmalics  :— 

Statro  I.         -           .           • 

91-7 

41 

100 

Slaire  II. 

100 

n 

— 

Honours  I.  II.  III. 

so 

— 

Stage  V. 

50 

_, 

_* 

Stage  VI.      - 

50 

— 

— 

Theoretical  mechanics    {^sours 

50 
0 

— 

mm 

Applied  mechanics   <  Honours 

100 
0 

100 

— 

Acoustics,  light,  and  hull 
.M:n-ii.'iiMn  ;nui  electricity 
Inorganic  chemistry 
Organic  chemistry 
Animal  physiology 
Zoology       ... 

88'9 
M 
80-5 
100 
60 
100 

87'5 

- 

Vegetable  physiology 
Systematic  botany 
Jiavigation 
Nautical  astronomy 

Cfi-0 
40 

83'3 

1110 

100 

100 

Steam          - 

100 

0-1  '4 

^_ 

Physical  geography 

66'6 

ca-2 

— 

*  In  this  subject  only  2u  per  cent,  passed  throughout  the  British 
Isles. 

t  In  this  subject  only  14  per  cent,  passed  throughout  the  British 
Isles. 

Two  in  the  last  subject  have  taken  1st  class  honours  in 
the  Plymouth  Science  School,  being  the  first  who  have  so 
done,  except  men  from  the  universities  in  competition 
for  the  Whitworth  scholarships. 

The  restriction  on  dockyard  pupils  and  engineer  students 
works  badly,  as  there  is  now  no  inducement  for  pupils  to 
come  from  dockyards,  as  the  teacher  is  precluded  from 
earning  grants,  and  the  students  from  taking  prizes.  Thus 
Government  withholds  stimulants  for  study  to  those  that 
are  directly  employed  by  them.  This  must  have  a  pre- 
judicial effect  on  their  employer,  as  their  wages  are  not 
sufficient  to  enable  them  to  pay  a  private  fee  to  the  teacher. 

As  a  proof  that  the  teaching  in  the  science  schools  is 
different  to  that  received  by  such  pupils,  two  students 
this  year,  1870,  from  the  Royal  School  of  Naval  Architec- 
ture, presented  themselves  at  Plymouth,  after  haying 
attended  that  school  for  four  successive  years.  One  of 
these  failed  in  every  paper  he  took.  The  other  failed  in 
about  one  half  the  number  he  took ;  one  of  these  took 
a  fellowship  at  the  Royal  School  of  Naval  Architecture. 

There  can  be  no  doubt  that  a  great  stimulus  has  been  given 
to  the  cultivation  of  science  by  the  present  system,  but 
while  it  encourages  the  masters  to  spread  science,  it  offers 
them  an  inducement  to  extend  their  knowledge  over  many 
subjects,  rather  than  to  concentrate  their  powers  on  one  or 
two.  Consequently,  masters  cram  themselves  with  super- 
ficial knowledge  in  order  that  they  may  teach  several  classes. 
The  consequence  is,  that  they  know  but  little  of  the  sub- 
jects they  teach.  It  becomes  a  trade  speculation  with 
many  to  extend  their  classes,  as  for  the  same  individual 
payments  may  be  received  on  two,  three,  or  more  subjects, 
while  more  extensive  knowledge  in  one  subject  produces 
less  pecuniary  results  to  the  teacher. 

The  teachers  in  many  instances  are  good,  but,  as  a  whole, 
the  teaching  appears  to  me  to  be  in  the  hands  of  indivi- 
duals that  are  not  likely  to  elevate  the  standard  of  scientific 
education  throughout  the  country. 

The  teachers  are  paid  by  results.  By  the  present  system 
of  arrangement  any  teacher  can  form  his  own  committee, 
select  subservient  friends,  and  indirectly  manage  the  affairs 
of  the  school. 

It  appears  to  me  that  a  great  advantage  would  be  derived 
by  placing  all  the  schools  in  certain  localities  under  one 
committee  of  management. 

That  over  a  district  there  should  be  one  responsible 
officer,  who  should  be  selected  for  his  scientific  attain- 
ments. 

That  he,  in  connexion  with  the  committee,  should  have 
the  power  of  directing  the  education,  being  himself  a 
teacher  in  the  head  or  central  school  of  the  district. 

That  he  should  have  a  voice  in  the  selection  of  the  masters 
teaching  in  such  school  with  him. 

That  in  such  district  a  school  house,  with  good  appoint- 
ments for  teaching,  should  be  a  necessity. 

That  examinations  should  be  practical  as  well  as  theo- 
retical. 

That  payments  should  be  made  by  Government  as  salary, 
by  Government  on  results,  and  from  pupils. 


That  in  the  central  school  of  the  district  the  kern/  or 
other  masters  should  have  a  .small  fixed  silnry  ami  the  use 
of  the  schoolrooms  and  appointment*,  he  paid  liy  the 
of  his  or  their  pupils'  success,  and  be  allowed  to  take  pupils 
of  a  class  that  can  all'ord  to  pay  him. 

That  in  out-lying  or  branch  schools,  certificated  masters 
should  be  paid  by  results,  and  lie  allowed  to  take  pupils  who 
can  afford  to  pay  them. 

That  scholarships  of  small  sums  should  be  awarded  to 
the  poorer  pupils  who  show  a  decided  qualification  for  any 
branch  of  science,  to  enable  them  to  pass  from  the  branch 
school  to  that  of  the  central  school  of  the  district,  and  of 
larger  amount  to  pass  from  the  central  district  school  to 
one  of  a  still  higher  recognised  position. 

That  in  the  establishment  of  science  schools  considera- 
tion should  be  had  to  all  classes  of  the  community,  with  a 
view  of  inducing  the  study  of  science  among  those  who 
may  enter  professions  or  go  to  the  universities.  This  latter 
should  be  encouraged  as  a  source  of  revenue  to  the  teacher. 

That  physical  astronomy  and  meteorology  should  be 
taught  as  well  as  the  other  sciences. 

2065.  The  school,  I  believe,   now   consists  of  20 
classes,  under  seven  masters  ? — It  does. 

2066.  I    observe    you    state   that    another   school 
has  been  formed  by  one  of  the  masters,  is  that  an 
independent   school? — It   is.      One   of  our    masters 
would    not    agree   to   certain  resolutions   which   wo 
thought  were  desirable,  and  he  immediately  formed  a 
new  school,  that  is  to  say,  he  got  a  committee  and 
formed  an  independent  school. 

2067.  In  the  last  examination  what  was  the  num- 
ber of  papers  that  were  worked  by  the  pupils? — They 
amounted  to  559. 

2068.  Of  those  were  a  very  large  per-centage  suc- 
cessful ? — Yes ;    75-4    successful     in    the   Plymouth 
Science  School,  64.2  in  the   Charles  Science  School, 
and    100    per    cent,    in    the   Plymouth    Navigation 
School. 

2069.  In    some   branches,  I  believe,  almost    every 
candidate  was  successful  ? — I  think  in  five  branches 
every  candidate  was  successful. 

2070.  Is  that  a  very  much  larger   per-centage  of 
success  than  you  obtained  in  the  first  instance  ? — Yes, 
the  school  is  improving,  although  the  examinations 
are  becoming  more  severe. 

2071.  What  are  we  to  understand  by  the  column 
headed  "  Charles  School ;"  is  that  a  school  established 
by  an  independent  master  ? — Yes,  by  a  master  who  is 
a  teacher  in  the   Charles   Church   School.     He  is  a 
teacher  in  the  national  school,  and  the  clergyman  of 
the  parish  is  his  chairman. 

2072.  Is  that  school  entirely  independent  of  the 
Plymouth  Science  School  ? — Yes. 

2073.  One  of  your  pupils,  you  state,  took  honours 
on  the  last  occasion  in  the  Plymouth  Science  School  ? 
— They  have  frequently  taken  honours  in  science,  but 
two  this  year  have  taken  first  class  honours  in  mathe- 
matics, and  I  believe  they  are  the  first  that,  have  taken 
honours  in  mathematics  who  have  not  been  university 
men.     Those  who  in  the  Whitworth  examination  hist 
year  took  honours   were,   one  from   Merton  College, 
Oxford,     another,   a  second  wrangler,   I   believe,   at 
Cambridge,  and  the  third  is  anticipated  to  be  senior 
wrangler  this  year  from  his  high  position. 

2074.  Is  the  examination  of  a  very  difficult  charac- 
ter ? — It  is  considered  to  bo  so. 

2075.  Are  the  dockyard  pupils  or  engineer  students 
admitted  to  the  Science  School  ? — They  are  admitted 
if  they  like  to  come,  and   they  formed  at   one  time  a 
very  strong  body,  but  we  lost  a  considerable  number 
when  the  new  restriction  was  put  upon  them. 

2076.  Will    you    state  what  that  restrict  ion  is? — 
That  masters  in  the  Science  School  are  not  allowed  to 
receive   any  payments   for  results   by  teach  in;;    those 
pupils,   nor  are   the   pupils  taught  iu  the   dockyards 
allowed  to  take  prizes. 

2077.  What    was    the    reason    for    that  ? — It    was 
thought  that  there  being  highly-paid  masters  already 
in  the  dockyard  that  was  sufficient  for  them. 

2078.  And  the  pupils  themselves,  yon  think,  suffer  in 
consequence  ? — 1  think  so.   That  will  be  shown  by  the. 
fact  that  two  pupils  from  the   Hoyal  School   of  Naval 
Architecture   this  year  (one  of  whom,  I  believe,  holds 
a  fellowship   at  the  Royal  School  of  Naval  Architec- 
ture) came  up  to  be  examined  at  our  examination,  and 
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|  fla/r.      onp  <,f  them  failed  in  every  paper  that  ho  undertook, 
5       wl.il.-  th.-  other  fiiil.'d  in  nei.rly  one  half. 

'i.    I  believe  yon  can  point  out,  l.y  instances,  Quit 

1  July  1870.     t]||.rt,   M1M,[    |,(,    sotne   considerable  difference   in    the 

teaching  in  science  schools  from  that  received  by  the 

dockvj.nl   pupils?  —  Yes;    for  instance,  the  master  in 

tho    Plymouth    Dockyard   has    to    take   too    many 

brand.  e'-.   1  Ie  teaches  all  the  lower  branches,  ciphering. 

mathematics,  and  he  goes  into  chemistry  and  almost 

v  branch  that  is  taught  in  our  school.     I  do  not 

think  that  tho  man's  time  is  equal  to  it,  even  if  he 

has  the  ability  to  teach  all  those  things. 

2080.  Did  that  person  whom  you  mentioned,  fail  in 
subjects  in  which,  in  your  opinion,  he  ought  ^to  have 
obtained  sufficient   instruction  in  the  Royal  School  of 
Naval   Architecture?  —  That   I   am   not  prepared   to 
answer,  nor  should  I  like  to  do  so  altogether.     This 
is  what  I  know  took  place  at  our  school,  that  two  of 
the  pupils  who  went  up  to  pass  in  our  examination, 
were    men   from    the    Royal  School  of  Naval  Archi- 
tecture, and  I  find  that  one  failed  in  every  paper  that 
he  undertook,  and  the  other  passed  in  half   tho  sub- 
jects, but  which  of  the  two  I  do  not  know. 

2081.  Do  you  think  that  the  teachers  at  the  Royal 
School    of  Naval   Architecture    attempt   too    many 
branches  ?  —  I  have  not  said  that.     What  I  said  was 
with  reference  to  the  teachers  in  the  dockyards. 

2082.  (Professor  Huxley.)  Were  the    subjects  in 
which    those    gentlemen    who  presented   themselves 
failed,   such   as  are  taught  in  the  Royal  School   of 
Naval  Architecture  ?  —  I  understand  them  to  be  so,  but 
I  cannot  say  in  what  classes  they  were  examined. 

2083.  Will  you  be  so  good  as  to  let  us  know  in 
what  subjects  the  gentlemen  to  whom  you  referred 
were  rejected  ?  — 


A.  Failed  in  geometry        ... 

,,         inorganic  chemistry        - 
machine  construction  1    _ 

and  drawing 
„         mathematics,     stages! 

l<  *>  J 

B.  Failed  in  geometry        .. 

„         machine  construction  1    _ 

and  drawing  J 

„         inorganic  chemistry         - 
„         magnetism  and   elec-T    _ 

tncity  J 

„         metallurgy      - 
,,  Passed  in  mathematics,  stage  8        - 
,.         acoustics,  light,  and  heat 
„         theoretical  mechanics      - 
„         applied  mechanics  - 

„         mathematics,  stages  4,  5 


Honours. 
Advanced. 
Ad        ed 

Hom)urs 

.    Honours. 
_     Element 

-    Advanced. 
Honours. 

Honours. 

2nd  Class. 

Advanced. 

Honours. 

Honours. 

Honours. 

2nd  class. 


1st  class. 
2nd  class. 
2nd  class. 
2nd  class. 


2084.  (Chairman.)  Do  you  think  that  the  system 
established  under  the    Science  and  Art  Department 
has  given  much  impetus  to  the  cultivation  of  science  ? 
—I  have  no  doubt  that  it  has  as  a  preliminary. 

2085.  What  do  you  think  are  the  defects  of  the 
present  system  ?  —  I  do  not  think  that  the  teachers 
themselves  are  the  class  of  men  that  I  should  like  to 
see  as  teachers  of  science  ;  they  are   not  scientific 
men.     If,  for  instance,  a  mechanic  or  the  master  of  a 
national  school  wishes  to  teach  in  any  department,  let 
it  IK-  geology,  or  any  other,  he  passes  an  examination, 
crams  for  it,  and  then  undertakes  to  teach.     I  think 
that  such  men  as  that  cannot  be  fit  to  be  teachers  of 
Foience. 

2086.  Do  you  think  that  these  last  remarks  apply 
to  a  large  proportion  of  the  teachers  ?  —  To  a  very 
large  proportion. 

2087.  Have  you  found  much  of  it  in  your  expe- 
rience? —  My  experience  is  confined  to  my  own  neigh- 
bourhood.    From  what  I  have-  heard   from   speaking 
to  inspectors,  it  is  very  general,  but  there  are  not  so 
many  masters  in  most  places  as   in  the  one  instance 
that  I  have  given.     There  arc  20  classes  and  (even 
masters  at  Plymouth. 

2088.  Do  you   think  that  js  a  greater  number  of 
classes   than    seven    masters   are   competent    to   teach 
with  efficiency  ?  —  The    reason  of  our    Iireakinir    ilnwn 
M    tii-l  was.  tliat  a    ma-ler  who   had  had   five  or   six 

.anted    to    take    three    or     ti>nr    more.      \Ve 
appointed  a  master  who  was  holding  less  classes  and 


who  held,  in  our  opinion,  higher  certificates.  Because 
the  former  could  not  hold  the  number  of  classes  that 
he  wanted,  he  immediately  resigned  teaching  in  our 
school,  and  formed  a  committee  and  a  school  of  his 
own,  viz.  the  Charles  School. 

2089.  In  geometrical  drawing  and  mathematics,  are 
the   teachers  able,  by  cramming,  to  obtain    sufficient 
merit  in  their  pupils  to  procure  payment  by  results  ? 
— That  may  not  be  so  in  mathematics,  but  in  geology 
and  in  other  subjects,  it  is  possible.     I  have  known  a 
man   who  took  up  a  certain  class  and  who  worked 
the  pupils  in  it  in  order  to  pass.    Sometimes  they  fail, 
but  sometimes  they  succeed. 

2089a.  Have  you  any  suggestion  to  offer  for  the 
improvement  of  scientific  schools? — I  think  first  of 
all,  on  the  formation  of  a  school,  it  should  bo  as  much 
as  possible  managed  under  one  mind  ;  and  if  you  had 
a  good  head  master  and  gave  him  more  power  than  he 
has  at  present  he  would  improve  the  school  generally. 

2090.  Have  you  any  further  suggestions  to  offer  ? — 
In  order  to  make  the  thing  work  well,  I  would  allow 
the  master  to  have  the  power  of  selecting  his  second 
master,  with  or  without  the  aid  of  a  committee,  and 
that  these  might  then  have  the  power  of  selecting  the 
third,  and  so  on,  so  that  you  might  have  in  the  neigh- 
bourhood a  good  set  of  teachers  ;  because  if  you  put 
one  good  man  at  the  head  he  will  take  care  that  no 
second-rate  or  third-rate  man  shall  come  under  him,  if 
he  can  avoid  it. 

2091.  Do  you  consider  the  Government  payment 
sufficiently  large  to  obtain  good  masters  ? — No,   not 
for  the  head  master ;  certainly  not, 

2092.  Would  you  make  any  alteration  in  the  way 
of  payment  ? — I  think  the    head  master  should   be 
well  paid.     He  would  have  other  work  to  do  besides 
teaching  ;  he  would  have  to  see  that  the  teachers  in 
the  schools  in  the  neighbourhood  were  properly  kept 
up  to  their  work,  and  consequently  he,  having  other 
work  to   do,  should  have  a  fixed  salary  besides  the 
payment  by  results,  and  he  should  have  the  use  of  the 
appointments  and  school-rooms  in  order  to  teach  in. 

2093.  The  payment  by  Government  is   solely   by 
results  at  present  ? — Yes,  at  present  it  is. 

2094.  Are  any  funds  obtained  from  private  sources  ? 
— Very  little.     The  fact  is,  the  masters  generally  are 
not  of  that  grade  that  those  who  can  afford  to  pay 
would  like  to  send  their  sons  to. 

2095.  Do  you,  as  a  matter  of  fact,  know  how  much 
any  of  your  teachers  make  annually  from  that  school  ? 
— Some  have  made  as  much  as  1001.,  but  others  as  little 
as5/. 

2096.  But  they  all  have   other  occupations,  have 
they  not  ? — Yes,  except  the  master  of  the  navigation 
school  ;  he  teaches  mathematics  only,  and  navigation 
at  his  school,  and  teaches  mathematics  in  the  science 
school. 

2097.  Certain  fees  are  paid  by  the  pupils;  is  not 
this  the  case  ? — Only  to  the  school,  not  to  the  master. 
The  masters  derive  no  benefit  from  the   fees.     The 
pupils  pay  2s.  6d.  each  session,  that  is  5*.  a  year. 

2098.  Does  that  go  to  meet  the  ordinary  expenses 
of  the  school  ? — It  goes  to  meet  the  rent  of  the  rooms, 
and,  if  there  is  a  surplus,  to  the  purchase  of  books  and 
such  things  as  may  be  necessary.     At  first  starting  a 
small  subscription  was  raised  to  the  amount  of  30/., 
which  was  subscribed  chiefly  among  the  committee 
themselves,  and  that  was  expended  in  the  purchase 
of  materials  for  the  school. 

2099.  Are  there  no  pupils  in  attendance  who  pay 
higher  school   fees  ? — Very   few.      I   know    but   of 
three  that  have  been  there  at  all  that  pay  a  higher 
scale. 

2100.  Can    any  scholarships  be   obtained    by   the 
pupils  at  the  science  schools  ? — The  Department  grants 
51.   scholarships  to  a  certain  class  of  boys,  provided 
the  locality  will   give  also   51.  in   addition    to   that. 
There  are  10/.  ones  also,  these  are  called  science  and 
art  scholarships.     The  holders  of  both  must  always  be 
connected  with  some  elementary  school. 

2101.  Do  you   find   a  difficulty  in   obtaining  local 
contributions     towards     meeting     the    Government 
grant  ?— -Yes,  we  cannot  get  any  money  at  all  locally. 
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We  are  trying  now  to  build  a  school.  I  have  made  a 
great  deal  of  effort  to  do  so.  We  calculate  th.-tt.  about 
2,0007.  will  build  a  nice  school,  and  we  have  got  a 
promise  of  only  about  3007.,  so  that  I  am  afraid  it 
will  break  down. 

2102.  Is   the    number    of    scholarships    that    the 
Government  would  provide   limited,  or  would  they 
provide  as  large  a  sum  as  the  locality  itself  would 
provide  ? — I  understand  that  they  are  prepared   to 
give  one  scholarship  in  every  hundred   boys  if  the 
locality  will  meet  I  hem  by  subscriptions,  but  the  boys 
must  be  connected  with  an  elementary  school. 

2103.  Thou  the  number  of  Government  scholarships 
is  not  limited  ? — No  ;  the  science  directory  will  show 
that.     I  think  I  am  correct. 

2104.  Do   you   recommend   nny   change    in    that 
respect  ? — Yes  ;  I  think  that  if  you  had  schools  formed 
in  a  district,  and  supposing  we  had  one  central  school 
in  a  place  like  Plymouth,  with  outlying  ones  at  Devon- 
port,  Stouehouse,  Torpoint,  and  Tavistock,  all  being 
iii  the  neighbourhood  of  Plymouth,  the  head  master 
should  attend,  and  see  that  the  teaching  was  properly 
carried   out    in   those    several   schools.      If  he  per- 
ceived that  there  was  a  lad  in  any  of  those  branch 
schools  who  was  well  qualified  to  be  encouraged  in 
science,  that  boy  should  be  able  to  win  a  scholarship 
in  order  to  enable  him  to  attend  the  central  school,  or 
if  any  boy   in  the  central  school  showed  great  apti- 
tude  he   should    be   able    to   gain   a   scholarship   to 
enable  him  to  come  to  London  or  other  place  in  order 
to  attend  such  teaching  as  would  be  then  desirable. 

2105.  You  contemplate  the  head  master  confining 
himself  entirely  to  his  duties  as  such  ? — No,  I  think 
not ;  he  should  supervise  the  whole  of  the  schools  as 
well  as  teach  in  the  central  school. 

2106.  But  he  ought  not  to  engage  in  any  other 
occupation  ? — No  other  occupation  except  teaching 
science  in  connexion  with  the  school. 

2107.  Do  you  think  that  all  science  teachers  ought 
to  devote  their  whole  time  to  their  duties  as  science 
teachers  ? — That  would  depend  much  upon  the  size  of 
the  school  that  they  would  have. 

2108.  Are  the  Plymouth  schools  attended  by  per- 
sons  from   all   classes   of   the  community  ? — Chiefly 
mechanics.     In  fact,  I  have  suggested  to  the  master 
of   the   grammar   school   to   encourage    the   science 
teaching  of  his  pupils  to  attend  those  schools,  but 
there  seems  to  be  rather  a  disinclination  for  a  uni- 
versity man  to  send  his  boys  to  a  national  schoolmaster 
in  order  to  learn  science. 

2109.  They  think  that  they  could  not  derive  any 
useful  amount  of  instruction  from  him  ? — No,  I  think 
not. 

2110.  If  the  schools  were  of  a  higher  grade,  do  you 
think  that  persons  who  intend  their  sons  to  go  ulti- 
mately to  the  universities  would  send  them  as  a  pre- 
liminary step  to  a  science  school  ? — I  do.     I  think  that 
all  masters  of  schools  should  be  such  men,  and  should 
have   such    qualifications  that  no  pupil  of  any  class 
ought  to  refuse  to  go  there. 

2111.  Are    you    of    opinion   that    any    sciences 
are   omitted   which   ought  to  be   included   amongst 
the  branches  of  science  taught  in  science  schools  ? — I 
think  physical  astronomy  and  meteorology  are   left 
out,    and    I    think    they    are    becoming    of    national 
importance,  and  deserve  to  be  taught. 

2112.  (Professor  Huxley.}  Have  you  any  remedy 
to  suggest  for  this  great  evil  of  cramming  to  which 
you  have  alluded  ? — I  think  that  men  who  are  pro- 
perly educated  do  not  want  to  be  crammed ;  that  the 
examinations  should  be  practical  as  well  as  theoretical. 

2113.  Do  not  you  think  that  it  would  be  very  likely 
to  be  discouraged  by  the  plucking  on  the  part  of  the 
examiner   of  those   pupils    who  showed  evidence  of 
cramming  ? — It  would  to  a  great  extent,  inasmuch  aa 
I  know  that  it  has  had  that  effect ;  but  I  allude  to  the 
cramming  in  masters,  not  the  pupils.    I  know  masters, 
who  having  passed  and  taken   certificates   in   six  or 
seven  papers,  go  in  for  more,  and  there  is  one  whom  I 
could  name  who  has  been  plucked  in  some  of  those 
that  he  has  tried. 

2114.  What  I  refer  to  is  the  very  copious  plucking 


of  candidates  sent  up  by  the  masters  ? — I  think  what-  C.  s. 
ever  remedy  is  found  desirable  in  these  examinations  "•?•» 
might  also  be  inereased  ;  but  it  should  be  directed  .so  L 
as  not  to  discourage  the  pupil. 

2115.  You  think  it  might  be  made  more  severe  ? — 
Yes  ;  in  the  higher  papers.     I  think  that  the  object 
of  the  examinations  should  be,  in  the  elementary  paper, 
to  see  that  the  training  given  is  of  a  correct  kind.    In 
the  higher  papers  it  should  bo  a  test  of  knowledge. 
The  teachers'  examination  should  be  severer  in  degree 
than  that   of  the  studeuts.     This  would  remove   tho 
anomaly  that  at    present  not  infrequently  exists,  of 
pupils  taking   higher  places  in  the   list  than   their 
instructors. 

2116.  (Chairman.)  You  do  not  think  that  there  is 
any  ground  for  complaint  on  account  of  the  examina- 
tion being  too  difficult  ? — No,  I  think  not      I  never 
heard,  except  one  year,  that  there  was  a  complaint,  but 
I  am  not  capable  of  saying  whether  it   was  just  or 
not  ;    I  think  it  was  in  physical  geography.     This 
complaint  was  very  general,  the  next  year  there  was 
a  different  examiner. 

2117.  (Dr.  Miller.)  How  do  you  propose  to  provide 
masters  of  sufficient  eminence  to  hold  such  positions  ? 
— I  think  there  are  many  scientific  young  men  who 
are  continually  passing  through  the  higher  grades  of 
schools,  and  if  you    can   give   them   well-appointed 
schools  to  teach  in,  with  a  fixed  salary,  they  would  be 
very  glad  to  take  such  situations. 

2118.  But  is  not  it  difficult  to  obtain  a  salary  ?— If 
the  Government  give  a  certain  fixed  sum  with  a  well- 
appointed  school,  there  is  many  a  man  who  would  bo 
glad  to  have  it,  with  the   calculation  that  he  will 
improve  his  school  by  his  own  reputation. 

2119.  (Chairman.)  Do  I  understand  you  to  be  of 
opinion  that  the  character  of  science  schools  could  be 
materially  improved  without   considerably  more  aid 
from  the  Government  ? — I  do  not  think  it  could. 

2120.  And  you  would  give  that  aid  in  the  shape  of 
fixed  salaries  ? — Yes,  I  think  so. 

2121.  (Mr.   Samuelson.)  Do  you  think  it  is  rea- 
sonably to  be  expected  that  the  central  Government 
should  do  much  more  than  it  is  doing  in  the  case  of 
localities  which  appear  to  exert  themselves  as  little  as, 
according  to  your  statement,  your  locality  has  done  ? 
— I   look   upon   it   that   science  is  a  national  thing 
and  not  local.     If  a  man  makes  a  discovery  it  must 
benefit  the  whole  of  society.     The  scientific  men  who 
work  are  never  paid   for  the   discoveries  that  they 
make  ;  it  is  the  next  generation  which  obtains  the 
advantage  of  them. 

2122  With  regard  to  your  per-centage  of  those  who 
passed,  as  shown  in  your  table,  were  the  pupils  nu- 
merous in  those  cases  in  which  all  passed  ;  for  instance, 
in  navigation  and  nautical  astronomy  ? — In  some  of 
them  it  was  so,  and  in  some  not.  I  think  in  naval 
architecture  not  very  many,  I  believe  five;  and  in 
organic  chemistry  there  were  eleven. 

2123.  Upon    the   whole,  is   the   per-centage   very 
great  ? — Very  great,  above  75  per  cent.    I  have  shown 
that  in  previous  years  there  were  a  considerable  number 
who  actually  passed,  taking  the  aggregate  school  of  the 
pupils.     In  the  year  1867  there  were  192  students,  of 
whom  156  passed.     I  have  not  worked  out  the  per- 
centage for  this  year.   The  reason  of  my  having  had  the 
per-centage  of  1870  thus  worked  out  was  because  the 
statistics  of  all  the  classes  not  being  obtained  I  could 
not  give  the  exact  numbers.* 

2124.  In  order  to  secure  successful  results,  have 
you  in  your  school  organised  anything  like  the  system 
which  you  spoke  of,  of  having  the  head  master  to 
superintend  the  teaching  of  the  other  masters  ? — We 
have  been  trying  to  do  it  in  the  committee,  but  we 
find  that  we  are  overruled  by  the  masters,  and  we 
have  not  received  that  encouragement  from  the  South 
Kensington  Department   which  we   think  we  should 
have  had. 

2125.'  In  what  way  could  they  have  interfered 
under  the  present  regulations? — They  would  not  in- 
terfere. The  answer  sent  me  was,  that  the  school 


Tliis  has  since  been  done. 
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workc.1  well  nn.l  that  tliey  should  prefer  leaving  it 

[done. 

iMi'ii.  Wi.ul.l  they  bard  been  Mo  to  interfere  under 
,1|(7  ,  •_.  illations  if  they  hud  been  willing  to  do 

go  ?-  V  1  think  if  we  hod  been  supported  when  one 
,, I  ihr  masters  withdrew  from  us  we  could  have  kept 
the  school  together.  We  liave  just  started  this  year 
n  M-hool  iii  Stonchouse  and  one  at  Torpoint,  which 
will  l>e  brought  nndi'i-  the  same  committee. 

L'lL'T.  You  tliink  that  the  Science  and  Art  Depart- 
ment would  have  done  better  if  it  had  only  acknow- 
ledged and  supported  the  old  committee  ? — I  think  so. 

2\2S.  (Chairman.)  Do  they  give  payments  by 
n  Milts  at  the  other  schools  ? — Yes;  to  any  certificated 
master  who  will  choose  to  get  a  committee  of  a  certain 
number,  they  will  pay  for  results. 

2129.  (Mr.  Samuelson.)  Have  not  the  Science  and 
Art    Department    an    officer    whom   they   call    their 
organising  officer  ? — Mr.  Buckmnstcr  came  round  and 
suggested   the.   thing,  but  I  did  not  know  that  he  was 
tin-  organising  officer. 

2130.  Do  you  know  whether  he   is  consulted  on 
such   questions   as   the  multiplication   of  local  com- 
mittee.s  ?— I  think  he  has 'no  influence,  inasmuch  as 
the  changes  took  place  when  he  was  in  our  neighbour- 
hood, and  he  gave  us  suggestions  to  work  by,  which 
in  each  case  were  ignored. 

2131.  By  the  Department  ? — Yes. 

2132.  Have  you   any  knowledge  of  the  classes  for 
instruction  in  mining,  which  have  been  organised  in 
Cornwall,  and,  I  believe,  in  Devon  also  ? — No. 

2133.  (Chairman.)  You  have  stated  that  there  is 
very  great  difficulty  in  obtaining  funds  from  private 
sources ;    is    there   any  interest  taken   amongst   the 
people  of  Plymouth  in  other  ways  in  the  school? — 
Very  little.      We  have  u  large  committee  at  the  head 
working  through  the  year,  but  the  work  is  generally 
done  by  some  very  few  ;  two  or  three  are  expected  to 
be  present  on  examination  evenings,  to  see  that  no 
unfair  work  takes  place  on  the  part  of  anybody. 

2134.  Have  you  a  difficulty  to  find  persons  willing 
to   give  their  time  and  trouble  ? — Yes;    but  many  of 
tin 'in    attended   rather  more    numerously   this   year 
during    the   month  of  May.     Several   on  our  com- 
mittee are  merely  put  on  on  account  of  their  local 
influence. 

2135.  Do  a  great  many  members  of  the  committee 
consist  of  the  private  friends  of  the  teachers  ? — No,  I 
think  not.     I  will,  with  the  leave  of  the  Commission, 
hand   in  the  programme  of  our  school  for  this  year's 
session. 

PLYMOUTH  SCIENCE  SCHOOL, 

I'mlcr  the  Department  of  Science  and   Art,  South  Ken- 
sington Museum,  London. 

President — The  Mayor  of  Plymouth. 

Chairman— C.  Spence  Bate,  F.R.S.,  F.L.S.,  &c.,  &c. 

Treasurer — Robert  Bayly. 

Secretary — J.  II.  M.  Cawse. 

Committee  : 


A.  P.  Halkwill. 
Richard  Bayly. 

F.  P.  Balkwill. 
.1.  X.  Bennett. 
K.  Bishop. 

T.  It.  A.  Briggs. 
Kldml  Brown. 
Hi  nry  Brown,  J.P. 
C.  V.  Bnrnard,  F.C.S. 

ter. 

Rev.  J.  M.  Cliarlton. 
Dr.  R.  11.  Clay. 

G.  Clifton. 
\V.  ]•.  Collier. 
Rev.  !•'.  Courtney. 

(',.  II.  Bodes,  M'.K.c.s. 
Rev.  T.  Freckelton. 
\V.   Hiiddy. 
A.  S.  Harris. 


Francis  Hicks. 

A.  Kingston,  J.P. 

G.  R.  Holberton. 

G.  Jago. 

I.  W.  N.  Keys. 

Henry  Luscomhe. 

W.  V.  Moore. 

J.  Marshall. 

T.  Pitts,  jun. 

Cant.  Puckford,  R.N. 

A.  1'rowse. 

W.  Radford,  J.P. 

A.  Hooker. 

W.  Square. 

J.  Saunders. 

J.  Shelly. 

R.  K.  Waddington. 

C.  \Vhipplr.  M.R.C.S. 

1".  II.  Wcstlake. 


This  science  school  will  recommence  on  Monday,  Octo- 
ber 4th,  1S(W,  at  the  Science  School-rooms,  Courtenay 
Street,  Plymouth. 

The  following  classes  will  be  opened  immediately  : — 

Practical,  plane,  and  descriptive  geometry,  at  7  o'clock  on 
Wednesday  evenings. 

Building  construction,  at  8  o'clock  on  \Vednesday 
evenings. 

Mechanical  and  machine  drawing,  at  7  o'clock  on  Friday 
evenings. 

Naval  architecture,  at  8  o'clock  on  Friday  evenings. 
(Under  Mr.  G.  Rickard,  certificated  teacher,  Department  of 
Science  and  Art.) 

Elementary  mathematics,  at  7  o'clock  on  Monday 
evenings. 

Higher  mathematics,  at  S  o'clock  on  Monday  evenings. 

Theoretical  mechanics,  at  7  o'clock  on  Wednesday 
evenings. 

Applied  mechanics,  at  8  o'clock  on  Wednesday  evenings. 

Navigation,  at  7-30  o'clock  on  Friday  evenings. 

Nautical  astronomy,  at  8.30  o'clock  on  Friday  evenings. 
(Under  Mr.  Merrifield,  Ph.  D., F.R.A.S.,certificated teacher, 
Department  of  Science  and  Art.) 

Physical  geography,  at  7  o'clock  on  Tuesday  evenings. 
(Under  Mr.  Sargent,  certificated  teacher,  Department  of 
Science  and  Art.) 

Steam. 

Acoustics,  light,  and  heat,  at  8  o'clock  on  Monday 
evenings.  (Under  Mr.  Shopland,  certificated  teacher,  De- 
partment of  Science  and  Art.) 

Animal  physiology,  at  8  o'clock  on  Saturday  evenings. 

Zoology,  at  8  o'clock  on  Tuesday  evenings.  (Under 
Dr.  C.  A.  Kingston,  honorary  certificate,  Department  of 
Science  and  Art.) 

Inorganic  chemistry,  at  7  o'clock  on  Tuesday  evenings. 

Organic  chemistry,  at  7  o'clock  on  Thursday  evenings. 

Magnetism  and  electricity,  at  8  o'clock  on  Thursday 
evenings.  (Under  Mr.  A.  J.  Rider,  certificated  teacher, 
Department  of  Science  and  Art.) 

Mineralogy,  geology,  and  metallurgy,  Thursday  morning* 
and  evenings.  (Under  Mr.  H.  Hodge,  late  lecturer  on 
chemistry  and  mineralogy,  School  of  Mines,  Royal  Institu- 
tion of  Cornwall,  holding  certificate  and  testimonial  from 
the  Royal  College  of  Chemistry,  London.  1849  and  1850.) 

Vegetable  physiology  and  economic  botany,  at  7  o'clock 
on  Friday  evenings. 

Systematic  botany,  at  8  o'clock  on  Friday  evenings. 
(Under  Mr.  F.  P.  Balkwill,  F.L.S.,  M.P.S.,  certificated 
teacher,  Department  of  Science  and  Art.) 

Classes  in  Devonport. 

Practical,  plane,  and  descriptive  geometry,  at  7  o'clock 
on  Tuesday  evenings. 

Naval  Architecture,  at  8  o'clock  on  Tuesday  evenings. 

Mechanical  and  machine  drawing,  at  G  o'clock  on  Satur- 
day evenings. 

Building  construction,  at  7  o'clock  on  Saturday  evenings. 

These  four  classes  will  be  held  by  Mr.  G.  Rickard,  at  the 
Mechanics'  Institute,  Devonport. 

Fees,  2s.  6d.  for  each  of  the  two  terms.  Private  students 
by  special  arrangement. 

Attendance  will  be  given  on  Friday  and  Saturday,  1st 
and  2nd  of  October  1869,  at  7  o'clock,  at  the  rooms  in 
Courtenay  Street,  to  receive  the  names  of  persons  wishing 
to  join  either  of  the  classes.  Those  to  whom  the  above 
hours  are  inconvenient  are  referred  to  Mr.  R.  E.  Wad- 
dington,  149,  Union  Street,  who  will  receive  names  or 
furnish  information. 

To  all  persons  seeking  Government  employment  or  pro- 
motion, these  classes  afford  an  excellent  opportunity  of 
preparing  themselves  for  the  examinations  now  required 
before  they  can  fill  any  public  situation. 

Prizes  of  medals,  books,  instruments,  certificates,  &c., 
have  been  awarded  by  the  Department  of  Science  and  Art 
to  the  majority  of  the  students  who  attended  the  classes 
last  winter.  These  will  be  publicly  distributed  as  soon  as 
they  are  received.  The  Government  examinations  will  be 
held  in  May,  at  which  every  student  will  be  expected  to 
present  himself. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  11  o'clock. 
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No.  6,  Old  Palace  Yard,  Westminster.  Tuesday,  5th  July  1870. 


PRESENT 


His  GBACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  TIIK    CHAIH. 


The  Most  Hon.  I  he   M.VKQUIS  or  LAXSPOWXK. 
Sm  Jonx  LUJHJOCK,  Biirl.,  M.I'..  F.H.S. 
Siu  JAMES  PHILLIPS  KAY-SHUTTLEWOBTH,  Bart. 
UKICMIAKD   SAMI.'ELSOX,  Esq.,  M.I'. 

\VlLLIAM     SllAIU'EY,  Es<[.,  M.D.,   SCC.  R.S. 


THOMAS  HI-.NUY  HUXLEY,  Ks.[.,  LL.R,  I-'.K.S. 
\VILLIAM     ALLEN    MILLKK,     Esq.,    M.D.,    LL.U., 

Treas.  R.S. 
(!EOHGK   GABRIEL    STOKES,   Esq.,    M.A.,    LL.D., 

Sec.  R,S. 


Mr.  THOMAS  WILLIAM  SHOBE  examined. 


2136.  (Chairman.)  I  believe  you  hold  an  appoint- 
ment, under  the   East  Lancashire  Union   of  Evening 
Schools,  connected  with  mechanics'  institutes  and  other 
schools  ? — Yes. 

2137.  Will  you  explain  the  nature  of  your  appoint- 
ment?— My  duty   primarily   is    the    organization  of 
elementary   classes     in    connexion   with  the    various 
mechanics'  institutions,  with   the  superintendence  of 
the  elementary  instruction  in  those  classes,  the  actual 
teaching  of  some  branches  of  elementary  instruct  ion, 
and  before  or  after  the  ordinary  hours  for  the  elemen- 
tary  teaching,  I   conduct  the  science  classes.     I  pay 
weekly  visits  to  five  separate  evening  schools,  and 
the   annual   payment   l>y    the   local   authorities  to  the 
East  Lancashire  Union   is   15/.   for  my  services  one 
evening  per  week. 

2138.  Do  you  pay  a  visit   once  a  week  to  each  of 
those  institutions  ? — To  five,. 

2139.  Not  one  of  the  five  every  week,  but  all  the 
five  every  week  ? — Yes. 

2140.  Does  each  visit  take  up  the  whole  evening? 
—Yes. 

2141.  You  never  can  visit  two  the  same  evening  ? 
— Not  unless  they  be  in  Burnley,  where  the  two  are 
close  together,   and   on    Saturday  evenings,  which  is 
an  exceptional  case.     As  a  science  teacher,  my  duties 
consist  in   teaching  one   or   two  science   classes  each 
evening. 

2142.  Either  previous  to  or  after  the  ordinary  in- 
struction ? — Yes  ;  and  my  occasional  duties  are  visiting 
those  or  other  institutions    at   their  annual  nice! ings. 
I  give  some  addresses   to  the  members  of  the  various 
institutions    upon    their    classes,    and    I    occasionally 
advise  (he  committees  with  regard  to  the  organisation 
of  their  classes,  upon   such  subjects   as  the  advantage; 
of  science  classes,  the   best  methods  of  teaching,  the 
means  of  preparing  pupils  for  the  annual  examinations, 
and  similar   topics.     My  remuneration   is    120/.  per 
annum    from   the  East   Lancashire    Union,    and    the 
payments  on  results  of  the  science  examinations,  from 
ihe    Science  and  Art   Department.     The  avcraur   of 
this  latter  payment  for  live  years  has  been  about  921. 

2143.  In  how  many  branches   do  you    teach  your- 
self?—  1    have   taught   five  branches  during  the  last 
session.     In    the   previous  session  I  was   engaged   in 
teaching  seven  different   branches  ;  it  may  vary  from 
year  to  year. 

2144.  Will  you  state  what  are  tiie  branches  in  which 
you  give  instruction  ? — Theoretical  mechanics,  applied 
mechanics,  acoustics,  light  and  heat,   magnetism,  and 
electricity,    inorganic     chemistry,    organic    chcmistrv, 
animal    physiology,    geology,    vegetable     physiology, 
structural  botany,  and   physical   geography.      I  have 
taught  the   whole    of    those    subjects    iu    the    course 
of  the  five  years  that  1  have   been   engaged   in   the 
Union. 

214.5.  Can  you  give  us  any  information  as  to  the 
way  in  which  instruction  in  science  is  carried  into 
etiee.t  at  the.  several  mtchanies'  and  other  institutions? — • 
The  Union  comprises  ubout  fight  'Mechanics'  institu- 
tions, and  10  separate  evening  schools  ill  connexion  with 
other  establishment.-,  ,-uch  as  ordinary  day  schools. 
1'reviously  to  the  establishment  of  the  scheme  of  the 
Science  and  Art  Department,  by  the  minute  of  June 
2GOGO. 


1K";9,  class  lectures  in  science  by  my  predecessors 
were  a  feature  in  the  organisation  of  the  union,  four 
lectures  on  such  subjects  as  water,  and  air,  and  the 
stearn  engine,  were  given  successively  to  various 
institutions.  These  lectures  were,  I  think,  amongst 
the  iirst  efforts  at  the  systematic  teaching  of  science 
in  Lancashire.  The  instruction  in  the  union  is  based 
upon  a  thorough  knowledge  of  the  English  language. 
The  prizes  and  certificates  whicli  are  awarded  by 
the  union  are  made  dependent  upon  a  thorough 
knowledge  of  this  subject,  and  consequently  the  way 
was  clear  about  the  year  1860  for  the  adoption  of  the 
scheme  of  the  Science  and  Art  Department.  The 
scheme  of  the  Department  depending  upon  written 
examinations  only,  this  knowledge  of  the  English 
language,  required  from  all  the  pupils  of  the  institutions 
under  the  union,  was  found  of  great  service.  Science 
schools  were  established  in  1860  or  1861  : — two  in 
Burnley,  one  in  Haslingden,  Accringtoii,  Rawtenstall, 
and  shortly  afterwards  in  Bacup.  The  subjects 
taught  by  my  predecessors  were,  in  the  main,  the  same 
subjects  as  are  now  taught  by  myself.  The  average 
aggregate  number  of  the  science  pupils  under  my  own 
instruction  for  the  last  five  years  has  been  about  140, 
the  average  number  of  successful  examinations  passed 
by  the  pupils  has  been  about  64.  I  have  kept 
rough  memoranda.  I  cannot  give  a  precise  average. 
I  have  tried  to  put  the  average,  certainly  not  above 
the  mark.  I  find  for  the  present  year  the  number  of 
successful  examinations  passed  by  the  pupils  during 
the  past,  session  has  been  72  ;  during  the  last  session 
the  average  number  of  successful  students  is  about  48 
or  50,  for  the.  last  year  it  has  been  58. 

2146.  What    is    the    average    number  of  students 
that  you  send  up  for  examination  ? — The  number  who 
go  up  for  examination  is  about  70.     The  per-centage 
of  those  under  instruction  who  go  up  for  examination 
is  about  45,  and  the  per-centagc  of  those  under  in- 
struction who  pass  is  about  36. 

2147.  The  same  students   go   up  in  more  than  one 
subject,  do  they  not  ? — Yes,  but  I  may  perhaps  throw 
a,  little  light  upon  what  1  mean,  if  I  mention  that  the 
number  of  successful  examinations  of  students  taught 
by  myself  this   year  has  been  72,  and  the  number  of 
successful  individuals  58. 

2148.  (Professor    Huxley.)    How    many    did   you 
send  up    this  year   for    examination? — There    were 
about  90  sittings,  and  from  70  to  75  candidates. 

2149.  (Chairman.)   What  is  the  number  of  separate 
classes  taught  by  yourself? — The  number  of  separate 
chi-sus  taught  by  myself  during  the  last  four  years  has 
been   about  12  annually.     I  added   a   new   feature   to 
my  work  in  the  September  of  last  year.     I  opened  a 
special  class  for   certificated   masters  of  day  schools. 
This   class   is  held  on    Saturday  mornings,  the  most 
convenient    day   for    the    teachers,   and   it    has    been 
attended  by  12   masters  of  elementary  schools  ;  nine 
of  tlrcm  went  up  for  examination  in  May,  and   pas-ed 
in  dilferevt  stages  in  inorganic  chemistry.   The  present 
effect  of  this  class   is,  that  the  interest  of  teachers  in 
science    has   been   greatly    aroused,    and    several    of 
them    are    introducing    rudimentary    science    lessons 
voluntarily  into  their  day  schools,  and  they  are   all 
anxious  that   the   class  should  be  continued,  that  this 
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Mibject  and  o! her.-   ,-hould    be    taught  during  the  nexl 
session,    and    I    have    had    applications    from    other 
•om.-    nie-mbers  of  the  cla.-s.     The  KaM 
,.    I'nion  of    Institutions   has   been    instru- 
.iblishing   other  ola«ee    not    associated 
with  it,  und   this   has   been    brought    about  chiefly  by 
some  of  the   Lest    pupils  who   have'    received    inMrue- 
limi   in   tin-  chLsses  of  the   union,  opening  classes   a< 
tcachi-rs   thenisclvo   in   other    parts   of    the    district, 
and    in   one    in-tance    a    pivdece.—or   of  my   own,  on 
ning   his  appointment,  opened  a  class  in  another 
part    of  the   disiru-t,   and    there   taught   several    pro- 
,.iial  teachers  who  are  now  teachers  of  science. 

2150.  You  stated  that  all  the  class  lectures  are 
based  upon  a  knowl"dge  of  the  Knglish  language: 
are  we  to  understand  that  there  is  any  examination  in 
the  Kugli-h  lanirnage  as  a  preliminary  ? — The  scheme 
of  the  union  includes  an  annual  examination,  which 
is  held  in  the,  month  of  June ;  certificates  are  given 
to  tho.-c  who  attain  a  certain  degree  of  proficiency 
in  the  examination,  and  prizes  to  the  most  proficient  ; 
but  no  pri/.e.  or  certificate  is  given  to  a  candidate  who 
fails  to  show  a  competent  knowledge  of  the  English 
language  in  the  several  classes  in  which  he  enter-. 

8151.  Are  you  able  to  give  the  Commission  a 
general  view  of  the  science  instruction  in  north-east 
Lancashire? — 1  am  not  intimately  acquainted  with 
tlie  whole  of  the  science  schools,  but  I  have  a  general 
knowledge  of  them.  The  number  of  classes  is  from 
7.3  to  80.  These  are  held  in  26  separate  institutions, 
or  schools,  10  being  connected  with  mechanics'  or 
literary  institutions,  11  with  elementary  day  schools, 
and  five  established  in  other  educational  institutions. 
And  with  regard  to  the  teachers,  11  are  masters  of 
elementary  day  schools,  and  1  think  I  may  say  all,  or 
nearly  all  of  them,  have,  during  the  wintermouths.  either 
the  actual  care  or  the  nominal  care,  by  the  aid  of  an 
tant  teacher,  of  an  evening  school;  10  teachers  of 
science  in  the  district,  including  myself,  are  not  masters 
of  elementary  day  schools.  The  strain  upon  those  day 
school  teachers  in  the  extra  work  of  teaching  science 
.  I  think,  scarcely  so  great  as  the  work  of 
teaching  evening  schools.  Probably  they  find  it  a 
means  of  a  little  change  of  occupation.  The  more 
advanced  scholars  of  our  evening  schools  usually  are 
drafted  into  our  science  classes  ;  in  some  cases  the 
more  advanced  boys  attending  day  schools,  and,  in 
some  instances,  female  scholars  enter  the  classes  also. 
I  believe  that  in  one  or  two  instances  there  is  a  mixed 
science  class.  In  the  evening  schools  the  more  ad- 
vanced scholars  are  allowed  to  pass  standard  six  of 
the  revised  code  more  than  once,  under  certain  cir- 
cumstau. 

2152.  Will  you  state  what  standard  six  of  the 
revised  code  is  ? — Standard  six  is  as  follows  : — 
Reading  :  A  passage  from  an  ordinary  newspaper,  or 
a  book  of  general  information.  Writing  :  A  passage 
of  the  same  kind  from  dictation.  Arithmetic  : 
Practice  and  bills  of  parcels.  It  is  the  highest 
standard  of  the  revised  code,  and,  as  an  ex- 
ceptional case,  the  evening  scholars  are  allowed  to 
pass  this  standard  more  than  once  ;  it  conse- 
quently happens  that  sometimes  a  scholar  passes 
standard  six  in  one  year,  and  comes  up  again  for 
standard  >ix  the  following  year.  He  therefore  finds 
little'  stimulus  before  him  in  passing  the  examination 
that,  he  has  alreaely  passed  ;  and  consequently,  if  a 
.si'ii'iice  cla>s  is  opened,  those  scholars  obtain  a 
benefit  from  it,  and  the  science  class  reacts  upon  the 
eveving  school  and  gives  a  higher  tone  and  character 
to  it.  Tin;  qualifications  of  the  teachers  of  science 
i. eve:  chiefly  been  obtained  by  passing  tin- 
advanced  stage  of  the  class  examination.  I  think 
about  four  teachers,  omitting  myself,  have  obtained 
one  or  more  qualifications  from  the  Science  and  Art 
Department  under  the  system  which  existed  pre- 
viously to  lS(i7.  All  the  others  are  qualified  to 

M,   bypassing   the  examination    for    !•• 
Itiiendinir  teachers  are  not  now,  as  formerly,  examini'el 
in   any    practical     work,    either    in    teaching,    or     in 
auy  practical   work    in    chi-mistry.   or  other  kindred 


subjects,  nor  are  they  examined  riru  rare,  as  for- 
merly, by  the  examiners:  and  in  tiie  ease  of 
teachers,  of  the  subjects  1,  2,  and  3  of  the  scheme  of 
the  Department; — (1.)  Plane  and  solid  geometry. 
(2.)  Machine  drawing  and  construction.  (3.)  Build- 
ing construction,  which  subjects  are  allied  very 
much,  some  teachers'  qualifications  are  very  mode- 
rat*.  I  question  in  some  cases  whether  a  thorough 
knowledge  of  even  their  own  language  is  possessed. 
Many  of  them  are  practical  men  in  their  r< 
live  trades,  foremen  in  works,  draughtsmen  in 
foundries,  and  successful  youths,  and  young  m< 
other  occupations.  The  other  teachers  of  those  sub- 
jects are  teachers  by  profession.  With  regard  to  the 
inducements  to  schoolmasters  to  become  science 
teachers,  the  chief  is,  in  nearly  all  cases,  the  ad- 
ditional remuneration,  and  I  think,  in  a  few  instane.-. 
a  liking  for  science  teaching  may  also  be  a  reason. 
More  teachers  would  endeavour,  I  think,  to  qualify  them- 
selves if  they  regarded  the  scheme  of  the  Science  and 
Art  Department  as  more  likely  to  continue.  I  have 
heard  thisexpressed  to  me  by  many  teachers,  .so  long  ago 
as  1864.  This  want  of  confidence  in  fact  I  consider  has 
retarded  .science  teaching.  It  is  not  peculiar  to  the 
scheme  of  the  Science  and  Art  Department,  but  since 
the  date  of  the  revised  code  that  feeling  has 
entertained  by  day  school  teachers  with  regard  to  the 
scheme  of  education  for  their  day  schools.  Formerly 
a  master  who  had  a  pupil  teacher  apprenticed  to  him, 
was  considered  disqualified  to  receive  grants  for 
science  teaching.  In  this  way  I  was  disqualified 
myself  for  two  years.  The  sudden  changes  of  the 
Science  and  Art  Department  have  greatly  increased 
the  want  of  confidence.  School  teachers  seem  quite 
alive  to  the  importance  of  a  knowledge  of  science  ; 
they  consider  that  it  is  necessary  for  them  to  acquire 
some  scientific  knowledge,  and  some  qualifications  as 
science  teachers,  in  order  that  their  professional  status 
may  not  be  lowered.  This  is  particularly  the  case 
with  many  schoolmasters  of  10  years'  standing,  and  it 
has  been  brought  about  in  some  instances  by  the 
younger  teachers  having  greater  opportunities.  I 
consider  from  the  results  of  my  own  attempt  at 
forming  a  special  class  for  schoolmasters,  that  the 
present  is  a  favourable  time  for  establishing  such 
classes,  and  I  think  that  the  introduction  of  the 
simplest  science  teaching  into  day  schools  would 
be  best  accomplished  by  first  giving  sound  instruct  ion 
to  the  mass  of  the  teachers.  If  extra  grants  were 
ottered  to  classes  of  school  teachers,  certainly  in 
central  districts,  I  think  there  would  be  but  little 
difficulty  in  raising  such  classes.  I  think  this,  mainly 
because  the  feeling  amongst  the  older  teachers,  that 
they  must  do  something  in  order  to  compete  with  the 
younger  members  of  the  teaching  profession,  who  are 
now  leaving  the  training  colleges,  and  who  commonly 
possess  some  qualification  in  one  or  two  branches  of 
science,  is  very  great,  and  so  the  older  teachers  are  t  lius 
aroused.  At  the  present  time  certificated  teachers  are 
required  to  pass  even  in  stage  1  in  mathematics, 
before  they  are  allowed  to  teach.  I  think  that  this  is 
unnecessary,  as  being  a  loss  of  labour  and  of  time. 

2153.  (Sir  J.  Kay-Shuttlcworth.)  They  are  also 
required,  are  they  not,  to  pass  in  six  books  of  Euclid  ? 
— In  the  mam  they  have  been  required  to  pass  a  ma- 
ii  iiiatieal  examination,  beyond  the  requirements  of 
stage  I  in  the  present  scheme,  and  their  certificate  is  of 
course  evidence  that  they  have  been  successful.  I 
think  also  that  a  general  diploma,  or  general  science 
certificate,  for  science  teachers,  would  lie  desirable.  I 
think  this  because  the  tendency  of  the  Department  of 
Science  and  Art  has  been  to  subdivide  the  subjects  of 
examination  constantly.  Such  a  certificate  would  also 
offer  a  very  useful  stimulus  to  the  most  successful 
science  teachers,  and  by  obtaining  it,  after  passing  a 
number  of  examinations,  or  after  teaching  success- 
fully for  a  Certain  period,  or  the  two  combined,  they 
would  obtain  si  recognition  which  would  be  very 
useful  to  them,  rind  it,  would,  I  have  no  doubt,  react 
upon  tin-  classes  very  beneficially.  Some  teach 
the  present,  time  qualify  themselves  in  the  ordinary 
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science  classes,  others  by  private  study.  I  have  known 
of  instances  in  which  first  classes  in  chemistry  in  the 
advanced  stage  have  been  obtained  from  book  work 
only.  This  qualification,  until  May  lust,  was  the 
highest,  qualification  given  by  the  Science  and  Art 
Department  to  teachers  of  chemistry,  for  two  years 
after  the  substitution  of  (he  class  examination  lor  (lie. 
examination  of  the  teachers  in  February  1867.  No 
higher  qualification  than  (his  first  class  in  the  advanced 
stage  was  given.  At  the  present  time  teachers  can 
enter  the  honours  examination  established  in  May 
1869.  I  pointed  this  fact  out  to  the  Science  and  Art 
Department  three  years  since,  in  a  report  that  I  sent 
in,  after  a  visit  to  the  exhibition  at  Paris,  and  I  laid 
particular  stress  upon  it  at  that  time  Twenty  persons 
were  studying  science  in  my  own  classes  with  a  view 
to  becoming  teachers  last  session. 

2154.  Can  you  state  the  occupations  of  those  persons 
generally  ? — Sixteen   were  professional    teachers,  and 
the  remaining  four  are  either  at  present  engaged  in 
teaching  science  in  addition  to  their  ordinary  occupa- 
tions, or  are  intending  to  do  so.    With  regard  to  prac- 
tical and  illustrative  teaching  all  the  science  schools 
connected  with  the  institutions  of  the  East  Lancashire 
Union,  where  chemistry  is  taught,  possess  a  sufficient 
amount  of  chemical  apparatus  for  the  chemical  lessons. 
This  will  probably  be  increased  by  the  recent  minute 
of  the  Science  and  Art  Department.     By  this  minute 
grants  are  offered  for  the  establishment  of  small  labo- 
ratories, and  for  the  purchase  of  articles  of  a  destruc- 
tible   nature.     The    Union    supplied    large    boxes    of 
models,  and   apparatus    for   teaching   mechanics   and 
physical  science,  and  diagrams  for  natural  history,  and 
these  may  be  circulated.     They  are  used  by  myself,  as 
required,  for  the  different  science  classes.    Four  or  five 
schools,   not  connected  with   my   own    duties,  are,  I 
think,  supplied  with  a  fair  amount  of  apparatus  ;  two 
more  particularly  so   than  the  others.     The   present 
system   of   examination   affords   little  encouragement 
for  practical  work,   or  the  most  practical  methods  of 
leaching.       The  recommendations  of    the   examiners 
for  the  last  few  years  have  tended  very  considerably, 
or  are  tending  now  considerably  to  improve  this.    One 
recommendation  which  was  put  into  form,  and  issued 
to  the  schools  in  the  course   of  the  last   few  months, 
was   that  by  Dr.  Frankland,  and    I   believe  that  now 
no  person  is  to  be  passed  in  the  advanced  stage  of  the 
examination  in  chemistry  without  showing  a  practical 
knowledge    of    practical    chemistry,    or     qualitative 
analysis. 

2155.  ( J'rofcssor  Huxley.')  Are  you  aware  of  any- 
thing   having   been    done    to   make    the    teaching  of 
physiology    more    practical    than    it    was  ? — Yes  ;  I 
remember  very  well  a  series  of  lectures  delivered  by 
Dr.  Foster  in  July  last,  as,  I  believe,  the  result  of  your 
own   recommendation  to  the  Science  and  Art  Depart- 
ment.   The  average  age  of  the  pupils  is  from  16  to  20, 
in  my  own  classes.    In  some  classes  taught  by  school- 
masters the  age  is   lower    than  this.     Sometimes  they 
form  a  class  of  boys  from  the  elementary  day  schools, 
and  they  teach  this  class,   cither  after  the  morning  or 
the  afternoon  meeting  of  the  school.     Nearly  all  the 
science  students  in  the  institutions  connected  with  the 
East    Lancashire    Union   possess  attainments  beyond 
standard  six  of  the  revised  code.     There  are  excep- 
tions,   of  course,    and    the    common    ones   are    those 

of  students  of  adult  age  desiring  to  learn  some 
branch  or  brandies  of  science  which  have  a  direct, 
relation  to  their  occupation.  Nearly  all  the 
students  in  the  classes  which  I  teach  myself,  and 
those  connected  with  the  Union,  have  passed  one  or 
more  of  our  own  examinations,  and  those  ha\e 
given  evidence  of  a  knowledge  of  the  English  lan- 
guage and  the  English  grammar,  greater  or  less 
according  to  the  class  they  have  passed.  Students 
usually  enter  one  class  first  ;  if  they  fail  in  their 
first  examination  many  are  discouraged.  I  think  this 
shows  the,  desirability  of  a  low  standard  for  the  first 
pass  or  first  snee"ss.  Some  students  continue  in  the 
classes  for  periods  of  from  three  to  five  or  six  years, 
and  in  some  instances  they  attend  classes  in  other 


subjects,  when  engaged  in  teaching  some  of  the 
subjects  on  their  o\wi  account.  When  elder  students 
have  passed  in  subjects  1,  2,  and  3,  or  one  or  more  oi' 
lliem,  i hey  coiiiiiionlv  e~tahlish  classes  in  these 
subjects.  It  lias  been  found  that  it  is  easier  lo  raise 
classes  iu  these  subjects,  than  in  those  of  an  experi- 
mental nature,  and  the  three  subjects,  1,  2,  and  '!, 
are  usually  taught  when  the  teacher  is  qualified 
for  them,  on  one,  evening,  one  after  the  other,  without 
interval.  With  regard  to  the,  proportion  of  pupils 
who  pass  the  examination,  of  those  entering  the  clfl 
1  find  that  from  30  to  40  per  cent.,  and  in  some 
instances  more  even,  drop  off  and  cease  to  attend. 
Many  circumstances  tend  to  bring  about  this,  in  SOUK; 
eases  removal  from  the  district  or  town,  in  some  cases 
illness,  in  some  cases  an  increased  briskness  in  trade, 
in  some  instances  seeing  that  their  education  is  not 
sufficient  to  carry  them  on  through  the  course;  and  of 
those  who  do  go  into  the  examination,  from  75  to  90 
percent,  pass,  and  sometimes  more.  This,  how* 
varies.  As  an  illustration,  in  one  subject  of  last 
session,  22  students  entered  the  examination,  and  21 
passed,  in  applied  mechanics.  In  some  instances  the 
number  is  not  so  favourable,  while  in  some  cases  all 
those  who  enter  the  examination  pass.  To  a  very 
considerable  extent  this  depends  upon  the  general 
education  of  the  candidates.  In  the  case  of  the  school- 
masters' class  we  had  no  failures.  When  teachers 
have  classes  at  their  own  evening  schools,  this  being; 
quite  a  voluntary  work  on  their  own  part,  they  are 
now  beginning  to  impose  certain  conditions  upon  the 
students  entering  their  classes  with  regard  to  at- 
tending the  annual  examination.  I  am  informed  by 
the  teacher  of  the  Wesleyan  school  at  Blackburn, 
who  is  perhaps  the  best  qualified  teacher  in  the 
district,  that  lie  insists  upon  a  guinea  being  paid 
by  each  student  who  fails  to  attend  the  examina- 
tion, and  that  in  one  or  two  instances  this  has  been 
paid,  and  the  result  of  this  condition  has  been  that 
80  per  cent,  of  the  total  number  of  students  under 
instruction  by  him  have  passed  the  examination.  In 
one  case  lie  informed  me  that  more  than  90  per  cent, 
of  the  students  in  one  class  passed  the  examination, 
.ind  I  think  the  subject  was  one  of  experimental 
science.  I  have  never  attempted  it,  and  I  think  it 
would  be  very  difficult  to  do  this  in  classes  at 
mechanics'  institutions,  and  this  teacher  coincided  with 
my  view,  as  lie  had  also  been  a  teacher  at  a  mechanics' 
institute,  because  there  the  classes  are  all  open  to  the 
members  of  the  institution  ;  the  institution  is  con- 
ducted upon  certain  rules,  and  the  students  and  teachers 
are  all  subject  to  those  rules,  and  therefore  I  think 
(here  is  some  reason  for  the  great  difference  between 
the  per-centage  who  pass  in  connexion  with  mechanics' 
institutions,  and  those  under  exceptional  circumstances, 
as  in  the  case  I  have  mentioned.  The  number  who 
pass  varies  very  greatly  in  those  schools  where  these 
conditions  or  similar  ones  are  not  required.  In  one 
school,  unconnected  with  the  Union,  I  have  heard  of 
an  instance  of  four  passes  from  five  candidates  out  of  a, 
class  of  originally  about  50,  and  in  another  of  about 
17  passes  from  an  original  class  of  80  students.  With 
regard  to  the  students'  fees  and  the  prospect  of  classes 
being  self-supporting  in  institutions,  the  members'  fee  is 
usually  2*.  6d.  per  quarter,  in  some  instances  2s.,  and 
sometimes  a  small  fee  is  paid  to  the  various  special 
classes,  besides  ;  2s.  is  a  common  fee.  In  chemistry 
classes  it  is  usual  for  the  students'  fees  to  cover  the  ex- 
pense of  the  chemicals,  &c.  In  elementary  schools  the 
question  of  fees  varies.  In  some  instances  nothing  is 
charged  beyond,  perhaps,  the  fee  for  being  a  member 
of  the  evening  school,  but  in  other  cases.  1  believe, 
fees  are  paid.  It  is  stated  in  the  Science  Directory 
of  the  Department  that  the  grants  must  not  he  looked 
upon  as  permanent,  and  committees  are  recommended 
to  impose  as  high  a  scale  of  fees  as  possible.  I  scarcely 
think  I  can  quote  the  exact  words,  but  it  gives  me 
the  impression  that  a  self-supporting  scheme  is  what 
the  authorities  of  the  Science  and  Art  Department 
ultimately  look  for.  I  think  that  there  is  very  little 
prospect  of  such  a  self-supporting  scheme  for  at  least 
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ajrenerntion  or  more ;  niul  amongst   the   reasons  for 
thw,  are,  the  defects  in  primaiy  education^thti 


interest    in    science  shown   by  ni:iny  school  mana-crs, 
'"''  Is7l>-     tht-  :.|.:itliy  of  manv.  I  may  say  of  most,  manufacturers, 
and  tin-  indifference  or  want  of  appreciation  oi  tlie 

v.llu,  -,    tin-  great,  bulk  of    the   working 

population. 

•2156.  (Sir  ./.  Kaii-MiHttlnnarth.)  Will  y(.u  be 
kind  enough  to  flute-  what  was  the  OOUTBC  nf  CntUlinR 
through  which  you  went,  before  ami  since  \on  took 

jour  certificate  MM  elementary  teacher  ?— 1  became  a 

teacher  in  tin-  year  IS.H  us,  originally,  a  paid  monitor. 
In  IS. ".I'  I  was  apprenticed  a  pupil  teacher  in  a  hoys' 
school,  under  the  Committee  of  Council.  1  entered, 
as  lii-.-t-cla^s  (Queen's  scholar,  the  Oxford  l)io<-esan 
Training  College,  at  Christmas  18.56.  I  resided  for 
two  years  at  that  training  college,  and  I  left  lit  Clirist- 
mas 1858,  with  a  certificate  of  the  second  year  of  the 
second  cia<>.  I  was  then  appointed  as  master  of  a 
mixed  district  school  in  the  neighbourhood  of 
Clone-ester,  and  I  held  that  appointment  from  -i\  to  5 
years.  I  hml  pupil  teachers  there.  I  studied  science 
partly  in  the  training  college,  not  so  much  as  part  of 
the  curriculum  of  the  training  college  at,  that  tini ••,  as 
from  a  natural  liking  to  science,  and  from  very  valuable 
assistance  given  me  by  a  scientific  man  who  was  the 
vice-principal.  I  continued  my  study  of  science 
during  my  first  appointment  ns  schoolmaster,  coming 
up  to  South  Kensington  to  attend  the  various  exami- 
nations, and  obtaining  four  certificates  as  a  teacher  of 
science  during  that  appointment,  in  acoustics,  light 
and  heat,  magnetism  and  electricity,  animal  physi- 
nlo'.'v.  and  theoretical  mechanics.  At  Christmas  1863, 
1  \\a-i  appointed  head  master  of  a  large  boys'  school 
at  Redditch,  south  of  Birmingham.  I  commenced  a 
science  class  in  connexion  with  the  Literary  and 
Scientific  Institution  there.  I  had  the  assistance  of  a, 
second  certificated  teacher,  and  so  I  taught  the 
morning  school  with  him;  I  was  free  in  the  after- 
noon, beyond  the  general  superintendence  ;  I  taught 
the  evening  school,  and  the  science  class  at  the 
institution  was  as  it  were  a  graft  upon  that  evening 
school.  I  taught  science  for  two  sessions  in  that 
neighbourhood,  and  in  the  middle  of  the  second 
session  I  applied  for  the  post  of  organising  master  to 
the  East  Lancashire  Union.  During  my  residence  at 
Redditch,  1  obtained  three  other  qualifications  as  a 
teacher  of  science,  in  inorganic  chemistry,  geology,  and 
vegetable  physiology  and  structural  botany.  I  was 
appointed  as  organising  master  in  the  beginning  of 
1865,  and  in  November  1865  I  obtained  two  other 
certificates,  in  organic  chemistry  and  physical  geogra- 
phy, and  I  have  obtained  one  qualification  since,  in 
applied  mechanics. 

2157.  I  need  not  say  that  it  was  in  consequence  of 
the   certificates  which  you  had   obtained,  you  were 
appointed  organising  master  of  the   East  Lancashire 
Union ;  but  you  have  had  to  conduct  the  instruction 
of    the   science     classes    under    considerable    diffi- 
culties   in    the  Kast  Lancashire   Union,   inasmuch  as 
your  primary  duties  are   connected  with  elementary 
instruction,  and  the  opportunities  for  scientific  instruc- 
tion are  either  before  or  after  that,  and  on  Saturdays  ? 
— Yes,  it  shuts  out   the   best,   part  of  the  evening  for 
our  science  instruction,  consequently  the  pupils  either 
have  to  Come  very  early,  or  to    receive    their   instruc- 
tion at  a  later  hour  than  is  customary  in  other  cases. 

2158.  Will  you  describe  the  opportunities  that  you 
h-ive    for   dnv   instruction    in   science? — 1   can    give 
instruction    in    the    various  grammar   schools   in  the 
district,  or   .-chool-;  of  a    similar   kind.      I  am  not  en- 

'I  in  leaching  in  connexion  with  the  I'liion  till  6, 
and  in  some  instances  7  in  the.  evening.  As  organising 
master  I  perform  the  duties  of  assistant  secretary  to 

the    I'ni ami    consequently   my   only  official   duties 

during  the  dav  are  those  of  correspondence  and  per- 
sonal Communication, and  preparation  for  the  evening. 
21")!l.  Will  you  state  what  day  schools  you  teach 
in? — 1  teach  in  the  (irammar  School  at,  Burnley,  the 
only  one  at  the  present  time,  three  afternoons  weekly, 
for  an  hour  each  afternoon. 


2160.  And    then    you    conduct   the   schoolmaster.-,' 
class  on  Saturdays  r— Yes,  the  schoolmasters'  class  on 
Saturday  mornings. 

2161.  The   scheme   of  the  Kast   Lancashire  I'nion, 
you  ha\e  already  said,    from   the   lirsl    comprised   ele- 
mentary instruction  in  science;   at   present  are  you  of 
opinion   that    there    would    be,    much    chance    of   day 
classes  being  attended  in  any  of  the  mechanics' institu- 
tions?— 1  think   it   is  doubtful   to    what    extent  day 
classes    would    succeed.        They    would     have     to    bo 
attended  by  pupils  who  would   be  the   best   from  the 
several   schools.      I  think   that   by  stimulus  a   certain 
number   could  be  brought  together   to  those  institu- 
tions,  but   if  any  scheme  of  that  kind   were  left   to 
originate    tinder    certain    conditions    with    the    local 
authorities,  I  think  it  would  be  a  very  doubtful  question 
whether  it  would  succeed. 

2162.  Will  you   tell    us  in    what    centres    in     the 
East  Lancashire  Union    there  exist  suitable  buildings 
and  apparatus  for  mechanics'   institutions? — At  the 
Burnley     Mechanics'     Institution,    and     the  Burnley 
Church    of     England    Literary    Institution,    at    the 
Haslingden  Institute,  and   at   the  Bacup   Institution, 
the  building-  are  all  well    adapted  for  the  purposes  of 
education,    either   for   evening   classes  or  for   special 
day  classes  in  science,  as  secondary  schools ;  in  fact, 
in  one   case,  a  school  of  a  secondary  nature,  a  kind 
of  commercial  school,  is  held  in  the  institution   at 
Haslingden,   and   in  another  instance  an   elementary 
school  on  the  British  school  principle  is  held  at  Bacup. 
Those  four  institutions  are  well  supplied  with  build- 
ings, and  they  possess  in  the  main  sufficient  apparatus  ; 
and  being  associated  together,  the  apparatus  of  the 
Union  is  available  for  instruction  in  them. 

2160.  Has  there  been  much  encouragement  given 
to  the  funds  of  the  Union  from  any  considerable 
appreciation  of  the  benefits  of  science  amongst  the 
manufacturing  classes  of  East  Lancashire  ? — From 
amongst  the  manufacturers,  as  a  body,  there  has  not ; 
in  some  instances,  chiefly  from  the  larger  manufac- 
turers (but  those  instances  are  few),  encouragement 
has  been  given,  in  the  way  of  annual  subscriptions,  for 
the  last  10  years  ;  but  with  regard  to  the  greut  mass 
of  the  manufacturers  in  the  district,  that  encourage- 
ment has  not  been  given. 

2164.  If  a  scheme  were  entertained  for  founding  in 
each   of  the   centres   which  you   have  named,  which 
possess  good  buildings  and  some  apparatus,  thoroughly 
efficient  scientific    classes    in    those    institutions,   and 
likewise  in  any  existing  grammar  schools,  would  you 
expect  that  scheme  to  originate  with  the  locality,  or 
would  it  have  to   be    suggested  and   promoted  from 
some  central  authority  ? — I  scarcely  think  that  there 
is  sufficient  local  interest  in  scientific  education  for 
such  a  scheme  to  be  taken  up  by  the  persons   chiefly 
interested  in  the  locality.     I  think   it  would  require 
an  additional  stimulus  from  head  quarters. 

2165.  If,  for  example,  you  were  required  to  give 
your  exclusive  attention  to  any  one  of  those  towns, 
and  to  found  and  conduct  such  classes  in  experimental 
science  as  would  under  your  guidance  be  most  efficient, 
would   you  expect  any  considerable  amount  of  funds 
to  be  subscribed    locally  towards  such  an   object  ? — 
No,  I  think  that  if  a  scheme  were  at  the  present  time 
brought  forward  by  the  .Science  and  Art  Department, 
and  1  were   looking  for  an  appointment,  I  would  not 
undertake  it  upon  the  faith  of  such  subscriptions  being 
forthcoming. 

2166.  There  were   two  organising    masters   in    the 
East  Lancashire  Union,  were  there  not,  and  there  is 
how  only  one  : — Yes. 

2167.  Can  yon  state  on  what  grounds  you  conceive 
that  the  number  of  organising  masters  has  been  re- 
duced ? — The  services  of  one  have  been  discontinued, 
I  may  say,  for  two  reasons  ;  first,  the  inability  of  the 
se\  end    institutions,   through   the   slackness  of  trade, 
consequent  upon  the  cotton  famine  originally,  to  con- 
tinue their   annual  subscription  of  15/.   per  annum  ; 
and,  secondly,  upon  the  diminution  in  the  number  of 
subscribers  and  the   amount  of  subscriptions  paid  to 
the  funds  of  the  Union. 
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2168.  Supposing,  therefore,  that  it  were  considered 
a  matter  of  public  importance  to  found  in  each  of  (he 
centres,  Bacnp,  Haalingden,  Accrington,  ISurnley,  and 
Colnc,  not   to   say    Blacklmni,  a  secondary  school   for 
tlio  instruction  of  arti/ans  nnd  members  of  tin-  middle 
classes    in    science,   it    must    cither  be    subsidised   by 
(he   State,  or    yon    would   not    have,    any  expectation 
of   its   success  ?— In    the    pre.-cnt    Mate    of  scientific 
knowledge  in  the  district,  I  think  it  would  require  to 
be  subsidised  in  order  to  succeed. 

2169.  At  one   time   an    application  was   made  from 
the  Union  to  the  Committee  of  Council  on   Education 
for   some   aid   towards  the  salaries  of  the  organising 
masters,  in   consequence  of  their  holding  certificates 
under  that  Department,  and  that  aid  was  given  for  some 
time,  was  it  not? — I  believe  it  was,  but  that  was  pre- 
vious to  my  appointment. 

2170.  And  it  was  discontinued? — On  reading  the 
reports  of  past  years,  I  fancy  that  it  was  continued  for 
more  than  one  year.     I  should  think  for  perhaps  three 
years.     That  augmentation  of  the  organising  masters' 
salary  was  paid  in  the  same  way  as   it'  they  had  been 
masters  of  elementary  day  schools,  and  in   addition, 
I  believe,  a  sum  of  !()/.  per  annum  was  p:iid  to  certain 
assistant  teachers,  teaching  under  the  superintendence 
of   the   organising   masters,  in  the   same  way  as  pupil 
teachers   or   assistant    teachers    teach    under  the  day 
school  teachers. 

2171.  Your    remuneration    is    derived    from    two 
sources,  a  h'xed   salary  from   the   Union,  and  the  re- 
muneration which  you  derive  from  the  science  classes? 
— Yes,  I  may  say  that  my  own  remuneration  is  drawn 
from  three  sources,  two  public  ones,  and  one  source  is 
of  a  private  nature.    I  obtain  a  salary  from  the  Union, 
and  I  obtain  a  payment  for  results  from  the  Science 
and  Art  Department,  but  I  also   receive   a   certain 
payment    for    private    engagements,    such    as    at    the 
Grammar  School  at  Burnley,  which  I  have  not  entered 
in  the  statement  I  have  made  to  the  Commission. 

2172.  There  would  be  work  in  the  East  Lancashire 
Union,  would  there  not,  for  several  organising  masters, 
if  any  attempt  were    made  to  develop   the  scheme  to 
which  you  have  alluded  ? — Probably  for  three,  if  all 
the  institutions  and  the  larger  evening  schools  were 
able  to  adopt  the  scheme  in  its  entirety. 

2173".  The  presence  of  organising  masters,  having 
such  an  education  as  you  have  yourself  enjoyed, 
would  be  very  important  in  spreading  a  knowledge 
of  science  among  the  teachers  of  elementary  schools, 
and  in  preparing  inferior  teachers  ? — I  think  so. 
Certainly  I  feel  stronger  upon  that  point  now  than  I 
could  have  done  12  months  ago,  for  I  am  perfectly 
astonished  at  the  way  in  which  the  schoolmasters  have 
appreciated  my  own  class  and  the  great  anxiety  they 
feel  to  continue  it.  I  also  see  a  number  of  other 
intending  teachers  attending  the  classes,  and  very 
anxious  to  obtain  knowledge.  In  fact,  I  only  yesterday 
received  an  inquiry  us  to  whether,  during  the  next 
session,  I  should  be  likely  to  teach  such  and  such  a 
subject  with  a  view  to  a  teacher,  who  is  perhaps  the 
next  best  qualified  to  myself  in  the  district,  attend- 
ing in  order  to  qualify  himself. 

2174.  Certain  allowances  ore  made  to  teachers  to 
enable  them  to  attend  lectures  in  London.  Will  you 
describe  what  those  allowances  are  ? — They  are  of 
more  than  one  kind.  There  is  lirst  a  standing  regula- 
tion in  the  Science  Directory  to  this  effect,  that 
teachers  who  have  taught  for  two  years  consecutively, 
and  have  passed  not  less  than  30  students  each  year, 
will  be  allowed  second-class  railway  1'are  and  31.  per- 
sonal allowance  for  the  purpose  of  visiting  London,  to 
study  points  of  interest  to  themselves  in  their  teaching 
in  the  South  Kensington  and  other  museums,  and  to 
become  acquainted  with  the,  latest  progress  which 
has  been  made  during  the  year  in  the  sciences  they 
teach.  That  is  independent  of  the  special  lectures,  and 
a  note  in  connexion  with  that  regulation  states  that 
"  special  arrangements  with  regard  to  these  visits 
"  may  lie  made  from  year  to  year."  For  the  last  two 
years  a  special  arrangement  has  been  made,  and  last 
year,  in  addition  to  those  teachers,  special  arrange- 


ment.- were  made  lor  a  number  lo  come  up  fora  series 
of  lectures  on  light  and  a  scries  of  lectures  on  animal 
phvMology.  Then  any  |i  ,:ged  in  leaching,  or 

about  to  leach,  who  had  passed  the  advanced  stage  in 
acoustics,  light  and  heat,  or  in  animal  physiology,  un- 
allowed second-class  railway  fare  nnd  '•'>/.  if  he  al  lendcd 
one  course  of  lectures,  and  I  be!ic\e  .">/.  if  he  attended 
two  courses  of  lectures  in  London.  Those  who  wen; 
intending  lo  teach,  were  not  supposed  to  receive  this 
payment  till  they  had  actually  commenced  th,.  ,  i 
The  consequence  watt  that  a  very  much  greater  number 
of  teachers  were  brought  together  la-t  year,  than  those 
who  would  otherwise  have  been  qualified  under  ihe 
standing  regulation.  Again,  this  year,  any  teacher  who 
has  passed  in  chemistry,  acoustics,  light  and  heal,  or 
magnetism  and  electricity,  I  believe,  and  who  has  in 
addition  actually  sent  pupils  to  the  last  examination 
(that  is  a  new  fealnre  in  the  special  ni  nniL'ement  ) 
may  come  up  on  Ihe  same  terms.  Two  courses  of 
lectures  are  being  delivered,  one,  I  believe,  this  week, 
on  magnetism  and  electricity,  and  another  (luring  next 
week  on  teaching  chemistry. 

2175.  Can  you  point  out  any  imperfections  in  'hose 
arrangements,  or  make  any  suggestions  by  which  they 
might  bo    made    more    effectual    for    the    purpose   of 
science  teaching  ? — I  believe  it  is  a  good  plan  in  the 
main,  as  I  think  it  is  likely  to  bring  the  best  methods, 
and  the  best  systems  of  illustration,  before  the  teachers; 
but  I  think  it  probable,  that  as  each  teacher  who  has 
passed  his  30  students,  would  be  allowed  to  come  up 
and  study  his   own   subject   in   the   museums,  but   is 
compelled   to  attend  lectures  on  subjects  with  which 
lie  may  have  no  connexion,  he  might  be  better  em- 
ployed.    Last  year  several  within  my  own  knowledge 
went   to  lectures   on   animal  physiology,   who  were 
engaged  in  teaching  mechanical  drawing,  and  had  a 
very  remote  intention  of  teaching  animal  physiology. 
I  think  if   teachers  who  were  allowed  to  come  to 
London    were    confined   to    the   subjects    they  teach, 
that  would  be  an  improvement.     Also  1  should  think 
that   a  more  thorough  teaching  of  a  select  number  of 
the  best  qualified  teachers,  if  they  could   impart   that 
instruction  to  classes  of  other  teachers  in  their  own 
districts,  might  perhaps  be  better  ;  and  1  think  this  for 
several  reasons,  because  when  a  professor  is  lecturing, 
a   person    imperfectly    acquainted    with    the    subject 
certainly  loses   the  benefit,  whereas   if  the  professor 
had  a  number,  say  20  or  30  men,  whom  lie  knew  to  be 
well  up,  and  who  required  a  knowledge  of  the  methods 
of  illustration,  or  the  best  methods  of    teaching,  as 
practised  in   the  London  colleges,  he  would.  I  think, 
be  likely  to  teach  them  more  effectually  than  in  an  in- 
discriminate audience  of  those  who  knew  the   subject. 
pretty  well  and  those  who  were  wishing  to  learn  the 
rudiments. 

2176.  In    your    own    experience,  it   would    be    of 
great    advantage  to  yourself   to  be  enabled  to  come 
to  London  for  such  a  complete  course   of  instruction 
in  experimental  science,  to  enable  you  to  give  such 
instruction  to  the  elementary  schoolmasters,  or  others 
who  have   only  recently  commenced   their  studies  in 
science? — I  should  like  it  very  much,  but  I  think  that 
such  instruction,  to  be  useful,  should   be   more  in  the 
form  of  class-room  work  than  lecture-room  work.     I 
should  prefer  being  with  a  dozen,  or  quite  a  limited 
number,  having  the  professor  and  saying,  "Can  you 
"  show  me  any  better  way  of  doing  this  ':"  and  so  learn 
it  in  detail,  rather  than  sitting  down  with  a  note-book 
and  observing. 

2177.  As  to  laboratory  work,  in  which  there  has 
been  some  instruction  under  Dr.  Frankland  and  his 
assistants,  can   you   make   any  suggestion   as  to    the 
classification  of  the   persons  who    come  up  for  that 
laboratory  work? — We  had  a  circular  sent  to  each 
of  us  stating  that  we   might  come  up  for  laboratory 
instruction,    if    we    desired    it;     but    having    myself 
passed  an  examination  in  it,  I  thought  as  there  would 
be  certainly  a  very  mixed  number,  some  learning  the 
merest   rudiments,   such   as  I  should  teach  my   own 
pupils,  and  perhaps  one  or  two  coming  up  for  advanced 
instruction,  I  thought  I  should  like  to  see  something 
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Mr.  moi,   .1,  finite  :ilM.tit   it  before  I  entered   upon  a  week's 

/'    11    Hi  re.     ,.,,„,-.,•.      I  ..lioiild  1'c  MTV  pleased  to  have  a  thorough 

.-..urae,  to  see  the  thing  thoroughly  done  and  sec  how 

^_a     to  .lo  it  ;  I  .in  I  scarcely  think  that  the  present  system 

would  fiivc  me  that  assistance,  for  I  believe  that  they 

•re  obliged  to  make  two  ela^-i--.  one  of  those  who  know 

.-Mini'thing  iilxmt  it,  ami  the  other  of  those  who  have 

only  just  a  wish  to  start  in  the  elementary  details. 

L'178.  I  observe  that,  you  have  obtained  certificates 
in  a  very  considerable  number  of  subjects  ? — In  10 
subj< 

•J179.  And  having  reference  to  the  suggestion 
previously  made,  that  there  was  work  for  at  least 
three  organising  masters  in  the  Hast  Lancashire 
I'uion,  would  you  conceive  it  desirable  that  those 
masters  should  be  selected  so  tliat  they  could  concen- 
ii  ate  their  attention  upon  some  portions  of  those 
subject.-.,  rather  than  diffuse  it  over  the  whole,  so  that, 
for  example,  your  attention  might  be  given  to  three  or 
four  subjects^  rather  than  to  10,  and  another  master's 
to  three  or  four,  and  that  they  might  thus  teach  them 
wherever  required  in  the  Union  ? — It  is  impossible,  I 
think,  for  any  man  to  do  thorough  justice  to  a  large 
number  of  subjects.  I  have  been  asked  myself  to 
teach  subjects  in  which  I  possess  no  qualification  : 
and  I  have  explained  the  fact  that  I  cannot  leach 
them.  Of  course  I  do  not  possess  the  qualification,  and 
in  order  to  become  thoroughly  acquainted  with  those 
subjects,  I  scarcely  think  it  worth  while  to  begin  a 
course  of  study  in  other  fresh  subjects.  I  feel  that  I 
have  not  already  learned  all  that  I  can  learn  about  those 
1  am  qualified  in.  I  therefore  think,  if  it  could  be 
arranged,  it  would  be  very  desirable  to  subdivide  the 
subjects  of  instruction,  so  that  each  teacher  might 
have  only  three  or  four. 

2180.  (Mr.  Samuelson.)  I    think  you  are    awar 
i  hat  the  grants  upon  results,  in  respect  of  the  exami- 
nations of  the    Science  and   Art   Department,  have 
increased  very  much  of  late  ? — Yes,  within  the  last 
four  or  five  years  they  have  increased. 

2181.  Assuming  that  it  should  be  thought  that  the 
aggregate  amount  of  those  grants  could  not  be  carried 
much  further,  can  you  suggest  any  means  by  which 
they  might  be  limited  without  much  detriment  to  the 
teaching  of  science  ? — The  only  way  which   I   could 
see,  under  these  circumstances,  would  be  that  they 
should  be  confined  to  places  in  which  science  could  be 
taught  with  the  greatest  effect.     I  do  not  think  that 
it  would  be  desirable  to  spread  the  graut  to  its  utmost 
extent.     I  think  less  good  would  result  from  spreading 
it,  than  from  confining  it  to  a  limited  number  of  the 
l>e-t  schools,  or  the  best  localities  for  those  schools. 

2182.  Would  not  that  be  creating  a  monopoly  in 
favour  of  certain  districts  ? — It  would  to  some  extent, 
i  nit  it  is  difficult  to  see  how  a  grant  of  11.  per  annum 
or  21.  to  a  small   school  could  do  any  good  whatever. 
In  the  present  case  1  have  been  thinking  of  an  instance 
or  two  in  which  a  teacher  has  opened  a  class,  and  has 
obtained    a   grant    of    II.    or  21. ;    perhaps    he    has 
expended    nearly  as  much   in  various  articles  for  the 
teaching  ;  he  is  discouraged,  and  he  shuts  up  his,  class, 
and   very    little  permanent  good     results     from     his 
attempt. 

218.').  I  law-  you  looked  into  the  Science  Directory 
to  ascertain  whether  there  are  many  instances  of 
classes  being  conducted  for  a  short  time  only,  and 
then  being  discontinued? — You  will  find  an  account 
in  reference  to  the  north  of  Ireland,  where,  to  use  the 
words  of  the  report  of  one  of  the  inspectors,  there  was 
quite  a  mushroom  growth  of  science  classes.  You  will 
•••ports  of  the  number  of  science 

schools  which  have  been  closed  in  the  course  of  the 
year,  and  it  is  very  considerable  for  one  year. 

2184.  I  am  not  sure  whether  I  understood  you 
correctly,  but  a-  I  understood,  you  said  that  within 
the  union  of  nieeliaiiics'  institutions  in  north-east. 

Lancashire   •>  ou  require  a  preliminary  examination  in 

:    we  absolutely  require  for  the  Science 
•  •s  no  preliminary  examination,  but    the  organisa- 
tion of  the  Union  i  d   to   allord  a  preliminary 
pynminntion    to   all    the    pupils,    and    the    majority  of 


tho>e  who  enter  the  science  classes  have  passed  it,  but 
as  a  condition  for  entering  a  science  class  that  has 
not  been  enforced. 

218,3.  Suppose  the  Science  and  Art  Department 
were  to  require  a  literary  examination,  .say  standard 
live  for  example,  from  candidates  for  admission  to  thu 
science  classes,  do  you  think  that  would  be  a  proper 
and  reasonable  means  of  limiting  the  grant,  ': — I  do 
not  think  it  would  interfere  with  the  number  of 
students  under  instruction,  who  would  usefully  profit 
by  it.  1  think  that  those  who  do  not  possess  that 
knowledge  going  to  the  examination  would  probably 
fail. 

2 1 86.  So  that  whilst  it  would  be  a  good  thing  in 
itself,  you  do  not  apprehend  that  it  would  limit  the  total 
amount  of  the  grant  ? — I  do  not. 

2187.  Would  you  consider  it  to  be  a  good  thin<:  in 
itself? — Standard  five  is   an   examination  merely  in 
reading,  writing  from  dictation,  and  arithmetic,  to  the 
extent  of  weights  and  measures,  and  I  think  that  such 
an  examination  would  have  very  little  influence  upon  the 
number  of  students.    I  think  there  would  be  still  gross 
errors  in  English  composition. 

2188.  Supposing  a  higher   standard   were   adopted, 
for  instance,  the  extra  standard,  I  think  it  is  called 
standard  seven,    would  you  consider  that  to  be  a  good 
arrangement  ? — I  think  it  would  to  some  extent  limit 
the  number  of  students  under  instruction. 

2189.  Do  you  think  that  that  would  work  injustice  to 
any  large  class  of  men  ? — It  would  to  many  students 
of  more  advanced  years,  who  join  the  classes  with  the 
view  of  acquiring  information  useful  to  their  different 
occupations. 

2190.  Then  if  you  were  to  except  from  that  exami- 
nation  adults,  men  above   the   age  of  21  for  instance, 
you  think  there  would  be  no  hardship  upon  any  one  ? 
— As  regards  the  classes  of  the  Union  in  which  I  am 
engaged,  I   think  there   would  not  be  a  hardship.     1 
should  myself  personally  be  rather  pleased  than  other- 
wise to  see  it. 

2191.  That  men  above  21  should  be  admitted  with- 
out examination,  but  you  would  require  a  preliminary 
examination  in  such  a  standard  as  might  be  considered 
fair  in  the  case  of  younger  students  ? — Yes,  that  would 
do  no  harm.     I  do  not  recommend  it,  but  at  the  same 
time,  in  answer  to  your  question,  I   think   it  would 
do   no   harm  ;   it  would   limit   the   number  usefully, 
without  diminishing  the  effective  science  teaching. 

2192.  You    distinguish    between    the    masters    of 
elementary  day  schools  giving  instruction   in  science 
classes,  and  other  teachers  giving  instruction.     Can  you 
state  what  are  the  occupations  of  the  other  teachers? 
— I  have  found  10  of  other  occupations.     Of  these 
10,  one  is  myself  ;  another  is  a  professional  teacher  at 
the  Burnley  Grammar  School,  a  Fellow  of  the  Royal 
Astronomical   Society ;    one    other   is   a   young    man 
about  23,  who  was  employed  as  a  draughtsman  in  a 
foundry  in  Manchester ;  I  may  say  two  would  come 
under  that  category ;  one  is  a  youth  lately  a  ware- 
houseman ;  two  are  assistant -teachers  in  schools;  one 
is  a  shoemaker  by  trade  ;  two  are  book-keepers,  and 
one  an  assistant,  or  an  articled  pupil,  to  an  architect. 

2193.  Where    did    they    get   their    instruction    in 
science  ? — In  some  instances,  they  will  have   derived 
it  from  other  ecience  classes,  and  in  one  or  two  in- 
stances, perhaps,  by  Keif-teaching  and  private  reading. 

2194.  Have  you  observed  a  tendency  on  the  part 
of  science  teachers  to  abandon  that  occupation,  and  to 
be  drafted  into  industrial  occupations ;  those  who  are 
not  teachers  in  elementary  schools  ? — I  have  noticed 
the  reverse  of  your  statement,  that  they  throw   up 
their  ordinary  occupation,  and  take  to  science  teaching. 

2195.  And   from    your    knowledge    of    other    dis- 
tricts, would  you   say  that  that  applied  generally  ? — 
I  have  not   very  much   knowledge  of  other  districts. 
I  know  of  one  instance  in  Gloucestershire,  out  of  my 
district,  in  which  a  student,  u  painter  by  trade,  I  be- 
lieve, has  thrown  up  that  and  taken  to  science  teach- 
inir  :  that  is  the  only  instance  which,  at   the  present 
time,  I  can  think  of  outside  north  east  Lancashire. 

2196.  You   have  spoken  of  the  change,  which   I 
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think  occurred  in  1S(>7,  in  (lie  requirements  for  ob- 
taining u  teacher's  certificate,  that  change  being  the 
abolition  ol'  :i  special  examination.  What  is  your 
opinion  of  that  ? — My  opinion  h;is  been  all  along  (lint, 
it  has  tended  lo  introduce  an  inferior  class  of  teachers ; 
it  increased  (heir  number,  but  probably  diminished 
their  quality. 

2197.  Do  you   make  that  statement  from  observa- 
tion, or  a  priori  ? — From  observation. 

2198.  You   have  also  stated    that    the    educational 
qualifications  of  some  teachers  in  subjects  1,  2,  and  '•'< 
are  very  moderate.     Are  not  those  subjects   in  which 
a   comparatively   low  standard  of  educational  qualifi- 
cations may  be  accepted  ? — I  think  a  lower  standard  of 
general  education  might  be  accepted    for  those  sub- 
jects ;  but  1  question  whether,  even  in  those  subjects 
in  all  cases,  the   teachers  of  them   possess  as  sound  a 
general   education   as    would    be    desirable.     Bearing 
upon  your  point,  there  is  a  circular  which  has  recently 
been  issued  by  the  examiner  of  subject  1,  and  if  you 
have  not  seen  it.  it  would  be  well  for  the  Commission 
to  have  it.     It  is  a  circular  recently   issued  by   the 
Science  and  Art  Department  on  the  result  of  the  last 
examination. 

2199.  I  see  that  Mr.  Bradley,  the  examiner,  states 
that  men  who  in  former  years  obtained  a  class,  even 
second  in  the  elementary  stage,  had,  on  the  strength 
of  that   success,  without  further    preparation,  consti- 
tuted themselves  teachers  of  others  ? — I  fancy  that 
must  have  been  a  misunderstanding  on  Mr.  Bradley's 
part,  because  it  is  the  second  class  in  the  advanced 
stage. 

2200.  So  that  that  statement  is  not  strictly  correct? 
— There  is  sonic  want  of  accuracy  in  the  statement. 

2201.  But   at  any  rate,  the  general   tone   of  that 
circular   is  expressive   of  disapproval  of  the   qualifi- 
cation of  some  of  the  teachers  in  practical  plane  and 
solid  geometry  ? — Yes. 

2202.  This  circular  refers  to  the  examination  held 
in  the  present  year  ? — Yes. 

2203.  And  you  have  noticed  from  the  statement  of 
Mr.   Bradley  that  out  of  3,300  candidates  only  663 
obtained  a  class  in  any  stage? — Yes,  that  is  so. 

2204.  Do  you  not  look  upon  that  in  some  measure 
as  the  natural  result  of  the  change  in   the  teachers' 
qualification  which  was  sanctioned  in  1867  ? — I  do. 

2205.  Have   you   had   any  conversation  with   the 
officials  of  the  Department  upon  the  subject  ? — I  have 
had  several  conversations  with  Mr.  Iselin,  the  science 
inspector,  at  various  times  ;    but  with   Mr.   Cole  or 
with  Captain  Donnelly,  or  any  of  the  heads  of  the 
South  Kensington  Department,  I  have  had  no  commu- 
nication. 

2206.  Have  you  represented  to  the  Department  your 
strong  opinion  that  this  alteration  was  a  mistake  ? — I 
have.    I  have  here  a  copy  of  a  report  which  I  sent  to 
the  Science  and  Art  Department  after  a  visit,  under 
the  regulations  of  the  Department,  to  Paris  in  the  year 
1867,  for  the  purpose  of  studying  the  exhibition  ;  and 
the  last  two  pages  contain  my  suggestions,  which  I 
shall   be  happy  to  leave  with  the  Commission.    Those 
suggestions  are  as  follow  : — 

In  offering  the  following  suggestions,  I  presume,  on 
at  least,  a  partial  aid,  with,  a  directive  action  from  the 
State. 

1 .  In  my  opinion  it  is  extremely  desirable  that  a  set 
of  books  should  be  prepared,  under  the  authority  of  the 
Science  and  Art  Department,  for  students  in   science 
classes,  or  if  not  prepared  in  all  cases  the  best  text 
books  of  a  suitable  price  already  in   print   adopted   as 
part  of  the  series,  and  sanctioned  by  the  Department. 
1  also  suggest  that  it  would  be  desirable  in  some  cases 
to    have    translations   made   of  the  best   French   and 
German  text  books,  many  of  which,  shown  in  the  exhibi- 
tion  are  much  superior  to  our  own,  and  might  bo  used 
in  our  science  classes  with  profit. 

2.  In  France  oral  examinations    seem  to    occupy  a 
prominent   position,     and    undoubtedly    possess    some 
separate  advant; 

3.  In   the    educational    organization   of    France    the 
greatest  care  seems  to  be  taken  by  special  training  and 
practical    examinations    to   enatrfe  a  lii^li  professional 
ability  in  touchers  of  all  ranks  and  classes,  and  I  be- 
lieve it  is  a  mistake  to  suppose  that  the  spread  of 


ill  b':  iiiei-i •;•    'M]  at. 'I  aereh  i  aicd  by  jjf, 

recognizing  all  ihe  pupils  who  pass  in  a  certain  class      T.  W.  Shore. 

as  ipialilied  for  teachers.    Such  a  regulation  is  the  same  

in  principle  as  if  a  minute  were  passed  recognizing  all      5  Jn'.y  1S70. 

scholars  who  pa.-s  Maudard  six  under  the  revised  code 

as  qualified  for  elementary  teachers.  It  must  be  re- 
membered  that  there  are  many  important  qualificat 
for  the  teacher's  profession  fully  recognised  by  our  own 
Department  for  primary  education  in  addition  to  the 
ion  of  a  certain  amount  of  special  knowledge, 
and  I  have  yet  to  learn  that  less  professional  ability  is 
required  to  make  a  good  science  master  than  to  make  a 
good  elementary  teacher.  Such  a  regulation,  instead  of 
stimulating  the  teacher  to  work  up  to  the  standard  of  his 
profession,  like  the  encouragement  in  France  given 
to  "  Aspirants  aux  Brevets  supeYieurs  ou  com  pie  i 
taires  de  capacity?, "  is  bringing  the  profession  down  to 
the  teacher.  Would  not  the  creation  of  such  an  otlice 
as  "  science  pupil-teacher"  in  schools  or  institutions 
where  a  number  of  classes  are  taught,  be  far  more 
effective  in  educating  candidates  to  become  teachers  ? 
Such  an  office  with  duties,  similar  as  far  as  differences 
of  circumstances  would  allow,  to  the  art  pupil-teachers, 
would  be  within  the  reach  of  the  best  pupils,  who  after 
a  course  of  practical  work,  experience  in  teaching,  and 
success  in  specified  subjects,  might  possibly  proceed  to 
some  higher  establishment  to  complete  their  qualifica- 
tions ;  but  by  the  present  wholesale  and  indiscriminate 
system,  that  practical  knowledge  and  professional  skill 
is  lost,  for  a  candidate  may  be  recognised  as  qualified 
to  teach  such  a  subject  as  chemistry,  without  ever 
having  handled  chemical  apparatus,  or  even  seen  a 
single  chemical  experiment,  for  the  examination  re- 
quired has  been,  and  can  be  passed  from  book  work 
only.  Such  an  attempt  to  spread  science  among  the 
masses,  will  tend  inevitably  to  a  decrease  of  scientific 
accuracy  in  teaching,  a  contempt  for  the  teachers'  office, 
and  among  artizans  a  loss  of  confidence  in  such 
teachers,  the  power  of  maintaining  which  should  be  an 
essential  qualification.  By  the  time  science  so  propa- 
gated reaches  the  bulk  of  our  artizans  by  direct,  and 
by  the  indirect  means  which  are  also  inseparably  con- 
cerned, it  requires  little  foresight  to  predict  that 
knowledge  so  diffused  will  probably  be  filtered  of  much 
that  is  true,  and  adulterated  with  a  great  deal  that  is 
false.  The  demand  is  now  for  science  applied  to  prac- 
tice ;  the  present  arrangement  has  the  reverse  tendency, 
for  how  can  practical  applications  be  likely  to  be  ob- 
tained when  no  practical  tests  are  required,  even  in  the 
experimental  sciences,  and  even  from  teachers,  the 
viva  voce  examinations  and  practical  chemical  analyses 
being  now  all  abolished. 

4.  I  suggest  that  it  would  be  desirable  to  grant  to 
science  masters  a  general  diploma,  like   the   diploma 
granted    in    France    for    "  1'enseignement    secondaire 
special,"  to  obtain  which  it  should  be  necessary  to  pass 
an  examination  in  a  certain  number  of  specified  subjects 
and  other  optional  ones.    In  France  the  teachers  receive 
a  special  training  in  the  "  Ecole  normale  de  Cluny," 
for  admission  to  which  a  certificate  of  sound  primary 
knowledge  is  required,  and  the  candidate  has  to  pass  a 
general  written  examination  and  an  oral  scientific  one. 
For  the  "  Brevet  de  capacite  "  as  a  teacher  of  science, 
he  is  required  also  to  pass  a  general  scientific  examina- 
tion, both  oral  and  written,  and  to  give  practical  proof 
of  teaching  ability.     A  general  diploma  would  ensure 
the  science  master  to  be  a  man  of  sound  general  scien- 
tific culture,  which  the  present  regulations  ignore,  for 
teachers  may  be  recognised  not  only  deficient  in  scien- 
tific knowledge,  but  also  in  general  elementary  educa- 
tion.    It  would  also  enable  him  to  teach  any  subject 
within  a  certain  range,  without  any  interference  with 
the  qualifications  of  teachers  holding  special  certificates. 

5.  On  the  walls  of  any  of  our  schools  of  art  we  see  re- 
sults of  the  students  work  in  art  from  various  localities. 
Why  should  we  not  see  also  in  our  science  schools  practical 
proofs  of  our  scientific  teaching  ?     I  think  a  great  deal 
towards  accomplishing  this  might  bo  done  by  supple- 
menting the  present  scheme  with  premiums  and  prizes 
for  practical  work  and  applications,  carried  out  by  the 
pupil  under  the  direction  of  the  science  master,  such 
as — 

(a)  For  specified  models  in  wood  or  iron  of  machines, 
engines,  or  parts  of  them,  or  for  models  illustrating  the 
conversion  of  the  mechanical  movements.  (b)  For 
constructions  of  apparatus  for  illustration  and  applica- 
tion of  the  physical  sciences,  (c)  For  skill  in  chemical 
testing  and  analysis ;  and  for  good  preparations  of 
various  salts,  &c.,  capable  of  formation  in  an  ordinary 
laboratory,  (d)  For  boua  fide  collections  of  geological 
specimens  of  rocks,  fossils,  &c.,  within  a  certain  radius 
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Of  ,),,  For  boiui  lido  collections  in 

until!  .   within  »   given  radius  of  the  BCI 

T   modelling  of  niuural    history  speci- 
mens ;-.  igioal   sections,  neatly  drawn. 

<>f  'iniiii-s,   relief  maps,  or  models  of  a  district 
within  :i  certain  radius. 

difficult  to  find  any  establishment  for  the  scientific 
instruction  of  •workmen  in  France,  whc  •<  <>is  of 

models  are  with  examples  constructed  l>y  tin' 

pupils,  and,  from  experience  in  teaching  the  experi- 
mental s  i  know  that  the  construction  of 
apparatus  and  scientific  appliances  is  often  11  favourite 
occupation  of  pupil.--.  Though  such  rewards  could  only 

..•ned  I iy  the  best  science  pupils,  yet  I  think  it 
would  lie  possible  in  a  larger  development  of  the  scheme 
to  encourage  practical  v.'ork  of  a  lower  kind  by  visits  of 

\ainiuers  two  or  three  times  a  session,  like  the 
district  inspectors  of  national  schools  in  Ireland. 

•  •llent  models  from  continental  technical  schools 

shown   in    the    exhibition,    among   which,    from 

.-cliool  museum,  and  I  believe  there  is  a 

vast  amount  of  latent  energy  in  England  capable  of 

being  drawn  forth  by  such  a  scheme  as  I  have  described. 

The  best  models  and  collections  could  be  purchased  by 

the  Department  and  distributed  among  the  provincial 

schools.     Every  science  school  might  then  in  a  few 

»,  hope  to  possess  decent  collections  illustrate 

ish  natural  history  and  geology,  the  construction 
of  machinery  and  philosophical  appliances.  Our  science 
schools  would  have  more  to  show  in  claiming  to  be 

•nised  as  sources  of  technical  instruction,  and  in 
addition  to  the  increased  direct  good  they  would  do, 
there  would  be  a  large  amount  of  indirect  teaching  by 
the  existence  of  such  collections  on  occasional  visitors. 
In  large  towns  such  educational  collections  might  be 
developed  into  provincial  museums,  and  become  in  them- 
selves educational  agencies  of  a  most  desirable  kind, 
seeing  that  many  of  our  local  museums  at  present  are 
but  imperfect  curiosity  shops.  What  I  have  now 
sketched  out  in  offering  this  suggestion,  would  only  be 
carrying  out,  in  education,  a  principle  on  which  most 
commercial  matters  depend.  We  create  during  the 
first  periods  of  educational  labour  a  kind  of  educational 
capital,  and  so  surely  as  it  exists  will  this  accumulation 
of  the  labour  of  former  pupils  help  to  educate  their  suc- 
cessors. 

6.  The  attempts  hitherto  made  by  England  for  the 
diffusion  of  scientific  knowledge  seem,  in  contrast  with 
those  on  the  continent,  wanting  in  special  direction  and 
completeness,  and  from  what  I  have  seen  and  learnt 
from  the  Exhibition  and  from  France,  I  feel  that  one  of 
the  most  important  suggestions  I  can  offer  to  the  De- 
partment is  the  desirability  of  giving  to  the  efforts  for 

pread  of  science  more  connexion  and  more  special 
direction. 

It  appears  to  me  that  facilities  for  gradual  instruc- 

tion  in  science  should  be  offered  to  the  artizan  pcpu- 

D    from    the     elementary    schools    upwards.       In 

the  period  before  the  introduction  of  the  Revised  Code 

•  if  Education,  certain  grants  of  apparatus,  amounting  to 

IiinU  of  the  cost  of  simple  collections  specially  pre- 
pared, were  given  to  elementary  schools,  and  teachers 
were   encouraged    to   instruct   their   elder   scholars   in 
the  elements  of  science.     The  Revised  Code  practically 
ued  this    special   teaching,    by   confining  school- 

ra  chielly  to  reading,  writing,  "and  arithmetic,  and 
!,<  in. •  of  t.li,.  Science  and  Art  Department  has  not 
lOotered  what  it  thus  seemed  previously  to  have  been 
the  intention  of  the  (iovernment  to  encourage,  for,  in 
addition  to  the  chemc  requiring  a  much  more 

comprehensive  knowledge,  the  regulations  of  the  De- 
partment insist,  that  the  instruction  in  science  must  not 

iven    dining   the    ordinary    hours    the    elementary 

1   is  open.     This  plan   for  adding  the  simplest  in- 

'  nee  to  our  elementary  schools  posse    ed, 

••'Ivantagcs.  and   L  suggest  that    in  making 

a  more  complete  provisi",  ••imtific   instruction 

'izai>.~.    BUI  Miuld  be  oll'ered  for  this 

"i'  icholara  whohave  reached  the  highest, 

*  lard  (i 

•rtain  number),  by   :l 

>i  plan.     Tliis  would  neces.~it.ate'  an 

in  training  schoolmasters. 

an  nf  ,|e.  and  the  results  of 

night  he  tested  by  an  examination     ill  the 

'inn  more  elementary  than  the 

oralli    I  iy  the 
HOC.     It  would  'also  pre- 

puplls,  at  leasi  ihc    more   advanced 

.   by  which    the   work    of  science  inalers 

and,    in    the   event    of  the 

cstabli.shinc'i't  of  ((clinical  schools,  the  first  rudiments 


of  science  imparted  to  the  highest  classes  of  the  elemen- 
tal v  school,  by  means  of  its  little  chemical  laboratory 
or  collection  of  simple  philosophical  and  mechanical 
apparatus,  would  be  very  valuable  as  preparatory  to  the 
special  teaching,  and  if  exhibitions  were  offered  to  the 
most  successful  of  such  pupils,  like  the  "bom 
awarded  in  France,  these  appendagea  to  our  elementary 
schools  would  feed  the  technical  schools. 

7.  For  a  thorough  and  comprehensive  system  of  in- 
struction iu  science  and  art,  such  as  the  exigencies  of  the 
limes  and  foreign  competition  seem  to  demand,  presup- 
posing a  sound  primary  system  of  education,  we  require, 
I  think  : — 1.  The  introduction  of  rudimentary  teaching 
in  science  and  art  to  the  highest  classes  in  our  best  ele- 
mentary schools.  2.  A  fuller  practical  development  of 
the  present  scheme  of  science  classes  in  connexion  with 
mechanics'  and  other  institutions,  which  I  have  pre- 
viously suggested.  3.  The  establishment  of  trade  or 
technical  schools  in  large  towns  with  a  sufficient  si 
masters  and  practical  teachers  for  instruction  in  applied 
science  and  art,  as  exemplified  by  the  trade  cf  the  dis- 
trict. 4.  The  foundation  of  provincial  Colleges  of 
Science  where  teachers  may  be  trained  for  science 
masters,  and  a  first-class  scientific  education  offered  to 
other  pupils,  as  carried  out  in  France  at  the  "  Ecole 
Normale  de  Cluny,"  and  proposed  in  the  programme  of 
the  new  College  of  Science  at  Dublin ;  whether  any 
existing  educational  establishments  for  training  teachers 
could  be  diverted  for  this  purpose  is,  I  think,  a  fair 
question. 

One  of  the  first  steps  towards  making  the  instruction 
in  science  more  directive  and  applicable  appears  to  me 
to  be  the  establishment  of  more  connexion  between  the 
instruction  in  art  and  the  instruction  in  science.  Art 
and  science  are  closely  connected  as  far  as  the  wants  of 
our  artizans  are  concerned,  and  I  think  there  can  be 
little  doubt  that  greater  good  would  result  from  a  con- 
nected teaching  of  both,  than  from  disjointed  efforts. 

With  a  view  to  these  suggested  improvements,  would 
it  not  be  possible  in  some  instances  to  associate  science 
schools  in  the  same  establishments  as  art  schools,  and 
might  not  a  greater  encouragement  given  to  such  a 
connexion  tend,  in  places  where  art  schools  are  not  too 
flourishing,  to  place  both  on  a  firmer  basis,  and  make 
them  more  likely  to  attract  support  ? 

For  the  establishment  of  more  connexion  in  science 
teaching,  might  not  the  formation  of  unions  for  scientific 
instruction  be  practicable  on  a  plan  somewhat  similar  to 
that  recommended  for  art  teaching,  and  as  carried  out 
for  elementary  and  scientific  teaching  by  the  East  Lanca- 
shire Union  of  Institutions  ? 

With  regard  to  the  question  of  technical  schools,  the 
necessity  for  which  I  assume  to  be  already  proved  (con- 
sidering that  the  interest  which  religious  and  other 
voluntary  bodies  take  in  the  furtherance  of  education ' 
is  in  most  cases  confined  to  elementary  schools,  and  the 
poor  success  which  has  attended  voluntary  efforts  to 
establish  mining  and  trade  schools),  might  not  the  State 
in  these  cases  depart  from  the  voluntary  principle  on 
which  our  present  educational  organization  rests,  and, 
taking  the  initiative  in  establishing  such  schools,  com- 
mit their  management  to  corporate  and  other  bodies  of 
practical  men  ?  In  some  cases,  perhaps,  "  The  Public 
Libraries  Act,  1855,"  might  be  sufficiently  elastic  for 
this  purpose.  Such  establishments,  in  my  opinion,  ought 
not  to  be  constructed  solely  on  any  one  type,  but  to  be 
adapted  to  the  snecial  wants  of  particular  localities. 

2207.  You  spoke  of  the  present  as  a  favourable  time 
for  establishing  classes  of  schoolmasters  ;  you  allude 
there,   1  suppose,  only  to  such  classes  as  you  yourself 
have  established  in  North-east  Lancashire  'i — I  derived 
the   idea  of  a  schoolmasters' class  primarily  from  the 
fact  that  they  had  been  in  existence  in  Leeds  in  the 
previous  year.     Knowing    Mr.   Sides,   of  the   York- 
shire Union   of  Institutions,  I  had   several  conversa- 
tions with  him  upon  the  matter,  and  from  conversation 
with    several    members  of   the   Council   of  the    East 
Lancashire    I'nion   also,  J   came  to  the  conclusion  of 
trying  it   in   our  district,  and  I  recommend  classes  of 
that  nature. 

2208.  You    recommend    them,    I  suppose,    because 
you   have   to  deal  with  schoolmasters  who  arc  already 
formed.      That   would  not  be  the  natural   course    of 
giving  instruction   to  schoolmasters.      You  would  not 
adopt  that  course  with    respect   to  other  subjects  with 
the  teachers  ? — None  of  the  12  schoolmasters  who  have 
attended  my  classes  had  any  qualification  in   science. 

I  should    open    i  hat   cla-s   to  tho.-e  also  who   have  any 
other  subject  which  they  may  be  qualified  in. 
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2209.  Would  you  not  consider  it  more  desirable  that 
they  should  have  obtained  that  instruction  during  their 
preliminary  training  ? — Undoubtedly;  and  the  class  of 
schoolmasters   has,  in  the  district  of  Burnley,  acted  as 
a  remedy  for  the  want  of  that  training. 

2210.  Just  as  night  classes   for  adults  are  a  remedy, 
and  generally  an  insufficient  remedy,  for  the  want  of 
elementary  training  during  childhood  ? — Not  precisely; 
for  adults  certainly,  but  evening  classes  for  youths  I 
think  possess  a  value  independent  of  elementary  day- 
school  education. 

2211.  Have  you  any  knowledge  of  the  amount  of 
scientific  teaching  which   is  now  given  in  the  training 
schools  ? — I  think  it  is  but  small,  because  necessarily 
they  are  obliged  to  keep  to  the  curriculum  of  the 
training  college  as  laid  down   by  the  Whitehall  De- 
partment.    Physical   geography,   animal    physiology, 
and  mathematics  arc  the  usual  subjects,  I  believe. 

2212.  Then  any  classes  beyond  those  which  would 
not  form  part  of  the  curriculum  of  a  training  college 
would   be.  under   the   Science  and   Art   Department, 
separate  classes  ? — I  believe  so. 

2213.  Has  any  complaint  been  made  on  the  part  of 
the  authorities  of  training  colleges   as  to  the  restric- 
tions imposed  on  them  by  the  Committee  of  Council 
on  Education  ? — I  am  not  aware  of  any. 

2214.  You  have  stated  that  the  older  teachers  are 
now  endeavouring   to   qualify  themselves   to  compete 
with   the  younger  men,  many  of  whom    have    some 
knowledge  of  science  ? — Yes. 

2215.  And  you  have  suggested  that  it  is  a  loss  of 
time  and  labour  to  examine  certificated  teachers  in 
stage  I.   of  mathematics,    because  they  have  passed 
an   examination  in  that  subject  on   receiving    their 
certificate  ? — Yes. 

2216.  But  is  it  not  the  case  that  from  disuse  many 
of  those  teachers  may  have  lost  the  knowledge  which 
they  at  one  time  possessed  ? — I  scarcely  think  they 
would  have  lost  the  knowledge  up    to  stage    I.    of 
mathematics,  because  if  they   have   pupil    teachers 
their  pupil  teachers  would  possess  it. 

2217.  So  that  they  would  not  in  fact  have  lost  the 
habit  of  teaching  up  to  that  stage  ? — I  scarcely  think 
to  stage  I. 

2218.  You   have   spoken   of  a  general  diploma  for 
scientific  teachers  when  passed  in  a  number  of  subjects ; 
have  you  considered  at  all  what  the   qualifications 
for  that  diploma  should  be  :  can  you  go  into  detail  upon 
that  subject  ? — If  I  went  into  detail,  it  would  be  more 
by  way  of  a  diploma  for  experimental  subjects,  another 
for  subjects  in  natural  history,  aud  so   on.      I  can 
scarcely  recommend  that  there  should  be  a  number  of 
examinations  for  men  to  become  qualified  teachers  of 
any  one  of  the  23  subjects  ;  in  such  widely  different 
subjects,  for  instance,  as  navigation,  botany,  and  so  on. 

2219.  You  would  group   the   subjects?  —  Yes,    I 
would  group  the  subjects. 

2220.  Would  you,  in  addition  to  that,  have  a  special 
examination  before  giving  a  diploma  ?  —I  think  that 
teachers  should  have  a  special  examination.     I  think 
that  a  professional  teacher,  unless  ho   had  already  an 
elementary  certificate,  should  pass  such  an  examination. 

2221.  Seeing  that  you  think    it  desirable  to  give 
some  additional  encouragement  to  teachers  of  science, 
would  you  consider  this  a  good  mode  of  encouraging 
them,  that   those  diplomas   should    carry  with    them 
some  small  annual  stipend? — Yes,  while  engaged  in 
teaching;  that  was  the  original  scheme  of  the  Depart- 
ment. 

2222.  Which  was  abandoned   in   what    year  ? — In 
1862,  I  think. 

2223.  But  at  that  time,  I  believe,  the  mere  posses- 
sion of  a  certificate    in  any  one  subject  entitled   the 
holder  to  some  annual  grant,  did  it  not  ? — Yes. 

2224.  That  would  have  besome  very  onerous  if  it 
had  been   continued  ? — It    only    entitled    them   to  it 
during  the  time  of  teaching. 

2225.  Have  you   considered   the   question   of  the 
creation  of  a  special  college  for  training  teachers  in 
science  ? — I  have  not  considered  it  deeply.     I  alluded 
to    it   in    that    representation    which   I   made    to  the 
Department ;  I  said  I  thought  it  desirable. 
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2226.  Do  you  consider  it  essential  ? — I 

(he  appointment  of  young  persons  in  the  be.-t  science 
schools,  in  positions  corresponding  to  the  pupil  teachers 
in  art  schools.  I  suggested  that  they  should  be  taught 
under  the  science  masters,  and  that  they  might  then 
proceed  to  some  higher  establishment  to  complete 
their  qualification.  I  suggested  also  that  it  was,  I 
thought,  a  fair  question  whether  any  present  educa- 
tional training  college  might  not  be  diverted  to  that 
purpose.  1  see  at  the  present  lime  that  one  training 
college  is  bringing  forward  its  opportunities  us  a 
technical  college. 

2227.  Those  colleges  are  all  denominational,   arc 
they  not  ? — All  the  Church  of  England  colleges  are 
denominational,  and  all   connected  with   the    British 
and  Foreign  School    Society  nre  semi-denominational. 

2228.  Your  classes  having  now  been  established 
for  about  five  years,  the  time  has  arrived  when  it  may 
be  possible  for  you  to  judge  of  their  effect  upon  the 
artizans  of  your  district,  can  you  give  the  Commission 
any    information    upon    that    point  ? — I    cannot  give 
information  except  in  isolated  instances.     I  see  cases 
of    artizans   improving   their   social    position    by    a 
knowledge  of    science ;    I    see   a  very   great   desire 
among  a  limited  number,  who  have  been  in  the  classes 
for  a  number  of  years,  to  still  further  improve  their 
knowledge  of  science  ;  and  I  have  observed  a  tendency 
among  such  pupils  to  act  as  centres  of  information  for 
their  fellows.    I  cannot  speak  with  any  certainty  upon 
the  present  effect  of  the  system  of  science  teaching 
upon  any  one  industry;  but  I  have  observed  those  three 
points. 

2229.  Do  I  understand  you  to  say  that  the  tendency 
of  the  science  teaching  has  rather  been  to  lift  artizans 
out  of  the  artizan  class  ? — Certainly  not,  as  far  as  my 
observation  has  gone.     I  think  it  has  tended  to  im- 
prove the  character  of  them  rather  than  remove  them. 
There   may  have   been   instances   of  artizaus   being 
lifted  from  the  artizan  class  by  science  teaching.     I 
have  seen  one  or  two  instances ;  but  in  a  general  way 
it  has  acted  upon  the  life  of  the  man  ;  upon  his  value 
as  a  workman,  I  mean. 

2230.  On  the  whole  you  have  not  observed  that  in 
those   instances,  where  their  social  condition  has  not 
been  raised,  it  has  made  them  discontented  with  the 
station  which  they  occupy  ? — No,  I  have  not  observed 
that  it  has  made  them  discontented.    They  have  some- 
times migrated  to  obtain  better  appointments,  but  I 
have  not  observed  any  discontent. 

2231.  Is  the  apathy  amongst  manufacturers  of  which 
you  have  spoken  to  be  accounted  for  by  the  fear  that 
a   higher   education   might   make    the    artizans  dis- 
contented  with  their  position  ? — I  cannot  say  ;  I  do 
not  know  very  much  of  the  manufacturers  as  a  body. 
1  think  it  is  possible  in  some  instances,  but   I  should 
not  like  to  give  a  definite  opinion  upon  that  point. 

2232.  At  any  rate  if  that  were  so  you  would  con- 
sider it  to  be  quite  a  groundless  fear  upon  their  part  ? 
— I  should,  and  probably  that  fear  would  arise  from 
the  want  of  a  relative  amount  of  education  amongst 
the  manufacturers. 

2233.  You  think  that  they  are  not  themselves  alive 
to  the  value  of  science  in  their  particular  pursuits  ? — 
Not  as  a  whole.     There  are  instances  of  it  of  course, 
but  in  the  main  I  believe  that  the  manufacturers  are 
not  alive  to  its  importance. 

2234.  What  are  the  industries  which  are  special  to 
North-east  Lancashire  ? — There  is  the  staple  indus- 
try, the  cotton  manufacture  and  print  works,  dying 
works,   chemical  works,  mining,    foundry   work,  and 
machinery  manufacture. 

2235.  Improvements  are  constantly  being  made,  are 
there   not,  in  those  different  branches  of  industry  ? — 
Yes. 

223G.  Do  you  come  sufficiently  in  contact  with 
manufacturers  and  those  engaged  in  mining  to  know 
by  nvhom  those  improvements  are  chiefly  made  ?— 
No,  I  do  not  come  in  contact  with  men  from  whom  I 
could  form  an  opinion  upon  that  point ;  my  knowledge 
is  chiefly  from  private  reading. 

2237.  You  have  no  special  knowledge  ? — No. 

2238.  You  have  stated  that  little  encouragement 


Mr. 
T.  W.  Short, 
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Mr  would   l.o    rtrtt    t..   ilu-    establishment    ..I    WOOndary 

'/•    Jr.  Store.     „,.  ools    in   your   locality,  but  18  it  not   tke  MM 

mechanics'  inslitutos  have  been  founded  and  sus- 

'  J"  •  in,.,|   i,,  that   locality  by  local  efforts  ?—  They  have, 

--        l.nt  1  think  scan-civ  l.y  the  bulk  of  the  manufacture:  -s. 

L'L'.'i!'.   The    burden    of   the    maintenance    of  those 

Institution!   has   fallen    ii|.on   a   few  ?—  Yes.  and  upon 

the  l.ulk  of  the  arti/an  population.    I  can  instance,  at 

the  present   time,  artisans   in   my     own   classes,   eon- 

Irihnting    half  a  guinea,  a  guinea,   and    two  guineas 

each  towards  the  improvement  of  an  institnlion. 

•2-2\Q.  Is  it  impossible  that  secondary  schools  could 
be  based  upon  support  of  the  same  kind,  partially  at 
lea-t  ?_I  think  it  might,  to  a  limited  extent,  but  I 


think,  certainly,  you  could  not  rely  upon  (hat  amount 
which  would  b'e  iiece-sary  under  the  regulations,  as  at 
present  existing,  for  conducting  them. 

:.'•_'  U.  There  are  several  large  towns  within  your 
district  ;  will  you  kindly  state  the  population  of  some 
of  them,  Blackburn,  Burnley,  and  Accrington,  for 
i,,  stance?—  The  population  of  Blackburn  is  from 
65,<XX)  to  70,000,  Burnley  45,000,  Accrington  20,000 
to  30,000,  and  Bacup  18,000  to  20,000. 

2242.  And  in  all  those  towns  the  only  secondary 
school  in  which  you  have  obtained  employment  as  a 
science  teacher  is  the  grammar  school  of  Burnley  ? 
—Yes. 

2243.  Do  you  know  whether  any  other  gentlemen 
are  employed  as  science  teachers  in  schools  within  the 
district  ?  —  There  is  another  school  which  comes  under 
the  grade  of  a  secondary  school,  in  which  a  pupil  of 
my  own  teaches  :  it  is  a  private  school,  of  which  his 
lather  is  the  proprietor,  and  he  teaches  science  in  it  in 
Burnley  ;   that  is  the  only  instance  I  know. 

2244.  In   Blackburn   have   you   such  schools  ?  —  I 
know  of  none  there. 

2245.  And  you  do  not  believe  them  to  exist  ?  —  I 
believe  not. 

2246.  (Professor   Huxley.")  I  wish  particularly  to 
ask  what   is  your   opinion   upon   a   very   important 
matter,  and  one  which  goes  to  the  root  of  the  entire 
working  of  the  whole  system  of  examination,  that  is, 
the  existence,  so  far  as  your  knowledge  extends,  of 
the  system  of  preparing  candidates  for  examination  for 
the  mere  sake  of  what  is  to  be  got  by  payments  ;  that 
is  to  say,  you  may  be  aware  that  it  comes  under  the 
notice  of  the  examiners,  that  a  very  considerable  pro- 
portion of  candidates  are  sent  up  every  year  from  par- 
ticular schools,  who  are  clearly  not  taught,  but  simply 
crammed  for  the  purpose  of  examination  ;  have  you 
had  any  knowledge  of  that  taking  place  within  your 
own  observation  ?  —  When  the  whole   result   depends 
upon  a  written  examination  there  is  necessarily  more 
or  less  cramming.      I  have  seen  in  some  instances, 
even  amongst  my  own  pupils,  a  tendency  to  that.     I 
never  recommended  it,   I   have  rather  discouraged  it  ; 
but  there  exists,  whenever  there  are  results  upon  a 
written  examination,  an  inseparable  tendency  to  cram. 

2247.  Cram  is  of  various  kinds,  there  is  good  cram, 
and  there  is  bad  cram  ;  but  have   you  seen  anything 
like  the  cases  which  have  come  under  my  own  obser- 
vation, for  example,   of  perhaps   a  class  consisting  of 
7<)  or  HO  or  more  candidates,  and  out  of  that  number 

n-eighths  or  nine-tenths,  or  even  more  than  that 
rejected  for  absolute  ignorance  ;  have  you  known  any- 
thing at  all  like  that  in  yonr  own  district  or  neigh- 
bourhood i'  —  Through  cramming  up,  if  I  understand 
you  rightly,  <|iiestions  which  theexaminers  do  not  put. 

224N.  Not  at  all,  but  through  not  knowing  the  most 
elementary  facts  ;  obviously  a  number  of  children,  who 
could  hardly  write  or  spell,  crammed  with  mere  verbal 
information  about  matters  of  science?  —  No,  I  have 
known  nothing  of  lhat. 

2249.  You  may  be  aware,  however,  that  some  of 
the  examiners  have  made  some  strong  representations 
about  it  ?  —  I  am. 

L'L'.'iU   Can   ]  -t   any  means  by  which   the 

recurrence   of  the   abuse  of  the   encouragement  given 

by  Covernmcnf  of  that   kind  could  be  prevented  ?  —  I 

:o  remedy  for  it,  iin''  '    \  i  -it,  (if  the  science 

inspector  an  oral  examination  lie  held. 

225),  Of  course  there  is  one  check  so  long  as  the 


examiner   does   his   duty,  which    is    in   the   extensive/ 
rejection  of  persons    prepared   in  that  way.  but,  even 
that  throws  a  greater  burden  upon  the  State.  be, 
nil    rejected    papers   have    to    be   examined? — Yes, 
certainly. 

2252.  Then  do  you  think   that  periodical  examina- 
tion by  an  inspector  would  tend  to  remove  this  evil  ? 
— On  the  visit  of  the  inspector,  if  his  inspection  were 
more  in  the  nature  of  an  inspection  of  an  elementary 
day  school  than  of  a  mere  formal  visit  to  inspect  the 
registers,  he  would  be  able,  if  he  were  a  scientific 
man  acquainted  with   the  subject,  to  see  whether  the 
candidates  were  really  being  crammed,  or  whether 
they  possessed  an  intelligent  knowledge  of  the  subject 
as  far  as  they  had  gone. 

2253.  Then  the  inspector  should  visit  the  classes 
while  the  teaching  is  going  on,  should  he  not? — Yes  ; 
in  order  to  do  that  he  should,  of  course,  come  in  the 
course  of  the  session  ;  but  so  far  as  my  observation 
has  gone,  he  has  never  asked  questions  of  the  science 
class  except  that  Mr.  Iselin,  I  think,  has  once  or  twice 
done  so. 

2254.  Such  an  inspector  would  require  to  sec  that 
something  like  a  demonstration  of  the  subjects  talked 
about  took  place  ? — Yes. 

2255.  Do  you  think  that  the  previous  examination 
of  teachers,  that  is  to  say,  compelling  a  teacher  to  take 
a  certificate  in  the  science  that  he  professes  to  teach, 
would  be  likely  to  have  any  effect  in  checking   this 
sort  of  cramming  to  which  I  am  now  referring  ? — I 
think  if  the   teacher's  examination    were   raised,   if 
greater  qualifications  and  more  practical  knowledge  of 
his  subject  were  required  of  him,  he  would  be  more 
likely  to  reproduce  it  in  his  pupils. 

2256.  It  has  been  stated  in  evidence  here  that  some 
of  the  worst  cases  of  the  kind  of  cramming  to  which 
I  refer  have  come    from   the    teachers    who    were 
examined  and  had  certificates  under  the  old  system. 
You  have  mentioned  in  the  course  of  your  evidence 
that   there   is   a   tendency   in   the    Science  and  Art 
Department   to   subdivide  the  subjects   of  examina- 
tion ;  will  you  be  so  good  as  to  explain  exactly  what 
you  mean  by  that  ? — I  believe,  that  in  the  scheme  of 
the  Science  and  Art  Department  as  originally  estab- 
lished,   the    subjects    were    arranged     in    sections. 
Section  1,  section  2,  and   section  3,  up   to   about,   I 
think,  section  6.     Several  other  sections  were  added 
successively  in  various   years,  and  the  scheme  was 
about  1865,  I  think,  put  into  a  new  form  entirely. 
The  list  of  23  subjects  was  taken  much  as  they  now 
stand.     Mathematics  was   inserted,  but   in  the  year 
1859  the  teachers   were  examined    in   experimental 
physics  as  one  subject,  and  that  was  subdivided.     I 
am  not  quite  sure  whether  chemistry  was  not  sub- 
divided in  the  same   way,    and   mechanical   physics 
in  the  same  way.     Mathematics   was   inserted  before 
theoretical  mechanics  on  the  recommendation,  I  believe, 
of  Professor  Cowie,  with  the  view  of  improving  the 
teachers   passing  through  it  before   going   on   with 
theoretical  mechanics,  and  so,  partly  by  subdivision 
and  partly  by  addition,  the  list  has  grown. 

2257.  But  there  has  been  no  change  for   the  lust 
five  or  six  years,  has  there  ? — The  recent  change  in 
mathematics  only. 

2258.  You    are   doubtless  aware   that  in   several 
subjects  there  is  now  a  rule  which  they  enforce  as  far 
as   they  practically  can,   that  a    candidate   shall  not 
come  up  for  the  advanced  stage,  unless  he  has  pre- 
viously passed  in  the  elementary  stage  ;  do  you  think 
that  a  good  rule  ? — Except  in  exceptional  circum- 
stances, like  teachers  qualifying  themselves,  I  do. 

2259.  Do  you  think  that  that  contributes  to  prevent 
the  time  of  the  examiners  being  wasted  by  persons 
who  are  not  competent  to  take  the  questions  which 
they  do  take  ? — In  many  instances  I  do  think  so. 

2260.  Is   there  any   suggestion   that   you  have   to 
make  with  respect  to  the  examiner's  recommendations 
for  making  the  teaching  more  practical  ?  You  men- 
tioned that  certain  changes  have  taken  place  which  you 
thought;  were  beneficial,  but  you  did  not  say  whether 
you  thought  that  the  system  could  be  further  developed 
with  advantage  ? — I  anticipate  that  a  great  improve- 
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ment  will  result  from  tho  recent  minute  on  chemistry. 
I  think  (here  is  certainly  tin  improvement  in  tho 
leaching  of  animal  physiology  this  last  year,  as  far  as 
my  information  has  gone  with  reference  to  the  limited 
number  of  classes  (hat  I  him-  any  knowledge  of.  I 
think  (hat  thorough  practical  lessons  in  teaching  to 
the  teachers,  or  to  those  who  are  most  largely  engaged 
in  teaching,  would  tend  greatly  to  improve  tlio 
character  of  their  chiss  lessons. 

2261.  1   imagine   that   a  great  deal  of  the  difficulty 
which  teachers  meet  with  iu  sending  up   their  candi- 
dates properly  prepared,  arises  from  tho  circumstance 
that  tho  subjects  which  hitherto  teachers   have  been 
taught  to  teach  have  been  almost  wholly  book  sub- 
jects ? — Probably. 

2262.  In  fact  it  is  very  much  the  case  at  any  rate 
that  teachers    of  any  standing     who    now   begin    to 
attempt  to  teach  science,   try  to  deal   with   it  as  if 
it  were  book  work,   and  fail  in  consequence? — I  do 
not  think  they  all  do. 

2263.  Not  all,  by  any  means  ;  but  that  frequently 
happens  ? — Those  who  come  up  by  private  reading 
only  very  often  do  fail. 

2264.  But   is  it  not   the  case  with  teachers  who 
attempt  to  teach  science  without  having  some  preli- 
minary  instruction  in  teaching  physical  science  that 
they   attempt   to   do    it    too  much  from  books  and 
mere  thought  ? — As  far  as  my  observation  has  gone, 
it  is.     Some  also  teach  subjects  I.,  II.,  and  III.  largely, 
by  means  of  copies  which  correspond,  I  imagine,  to 
book-work   in   physical    science.     Professor  Bradley 
makes  the  remark  of  subject  I.,  that  in  all  probability 
the   pupils    have   been   engaged   in   simply   copying 
mechanically. 

2265.  Take  for  example  my  own  subject  ;  do  not 
you  think  that  teachers  not  unfrequently  attempt  to 
teach,  we  will  say  the   circulation  of  the   blood,  and 
they  never  dreamed  of  showing  the  pupil  such  a  thing 
as  a  sheep's  heart,  or  anything  that  would  enable  the  boy 
to  realise  what  the  teacher  is  talking  about  ? — It  was 
commonly  done  formerly,  I  believe,  with  illustrated 
diagrams. 

2266.  But  being  content  with  mere  diagrams  ? — 
Yes,  formerly. 

2267.  You  mentioned  iu  the  course  of  your  exami- 
nation that  it  was  desirable  that  there  should  be  a  low 
standard  for  the  mere  pass  or  first  success,  is  it  not  a 
fact  that  at  present  the   candidate   can  pass  in  the 
second  class  an   easy  examination  with  a  very  low 
standard  of  knowledge  indeed,  and  do  you  think  any- 
thing lower  than  that  would  be  worth  paying  for? — 
Not  paying  the  amount.     I  think  there  might  be  a 
lower  pass  still,  or  a  lower  test  still  with  regard  to 
day  schools,   than   the   elementary  stage  of  science 
classes. 

2268.  Do  you  think  that  that  would  not  degenerate 
into  a  mere  system  of,  I  was  going  to  say,  outdoor 
relief  to   teachers? — It   might  be  made  dependent 
upon  certain  conditions,  as  the  grants  at  the  present 
time   to   elementary   schools,    such   as   the    drawing 
grants. 

2269.  But  having  regard  to  what  is  paid  for  in- 
struction now,  and  what  you  have  just  said,  you   do 
not  think   that  the   standard  is  pitched  too  high   to 
allow  a  candidate  to  pass   in  the  second  class  of  the 
first  examination  ? — I  think  the  standards  vary,  that 
is  to  say,  I  think  candidates  may  pass  more  easily 
with  the  same  amount  of  work  in  some  subjects  than 
in  others.     I  have  seen  candidates  obtaining  second 
classes  surprised  that  they  are  there,  and  I  have  seen 
others  who  have   failed  surprised  at  not  being  first- 
class  men,  and  with  reason  in  both  cases. 

2270.  But   I  have  no  doubt  that  you  are    aware, 
from  your  experience  as  a  teacher,  that  people  who 
do  tail  in  getting  what  they  expect,   have  very  rarely 
a  just  estimate   of  their  own  knowledge  ? — In  some 
cases  that  I  have  seen  I  have  really  sympathised  with 
the  candidate. 

2271.  Have  you  seen  the  papers  under  those  cir- 
cumstances ? — No,  but  I  have  held  test  examinations. 

2272.  But  no  doubt  you  arc  aware   that   in   the 


course  of  an  examination   it  is  quite  possible   thai  by 
chance   a  student    shall   fail  to   know   the   particular     'J'- 
thing    which   he   happened    to    be  asked   upon    that 
occasion  ?  —  Yes. 

2273.  What  is  your  opinion  as  to  the  age  at  which 
any  branch  of  physical   science  can  be  commenced  to 
lie,  taught  with  advantage  to  such  pupils  as  you  are  in 
the  habit  of  dealing  with?  —  1    think    it  may  be  com- 
menced even  earlier  than  I  commence  at. 

2274.  At  what  age  do  you  commence  commonly  ;  I 
think  you  say  from  16  to  20  years  ?  —  Yes. 

2275.  But  you  have  not  mentioned  in  tho  cour 
your  examination  how  early  you  think  it  may  l.c  com- 
menced ?  —  That  would  depend  upon  the  nature  of  lli-; 
instruction  to  be  given. 

2276.  Take  such  a  subject  as  physical  geography, 
which  is  capable  of  being  taught  to  very  young  people 
if  it  is  properly  taught,  how  early  would  you  begin  I'— 
I    think    that    all    tho    great    principles  of  physical 
geography  might  undoubtedly  be  taught  to  boys   in 
the  day  school  at  10  years  of  age. 

2277.  A  good   many   elementary  facts   of  physics 
may  be  taught,  may  they  not,  to  young  children  ? 
—  Yes,  but  it  never  would  be  in  the  form  in  which 
the  scheme    of  the    .Science  and  Art   Department   is 
arranged.     I   would   not   undertake  to  teach  children 
under  its  requirements.     I  would  go  into  a  school  and 
give  a  lesson  on   air,  or  a  lesson  on  water,  or  a  lesson 
ou  the  pump,  and  so  on,  teaching  scientific  principles 
from  common  subjects. 

2278.  Is  that  now  done  in  primary  schools?  —  It  is 
not  done  now  to  my  knowledge  ;  it  was  done  previous 
to  1861,  but  the  Revised  Code  swept  it  away.    There 
were  grants  then  given  for  the  very  purpose  of  the 
teaching   that   I   am   talking  about  ;   teachers  were 
invited  to  come  up  for  those  small  grants  of  apparatus 
that  I  have  alluded  to. 

2279.  Was  that  before  1859?—  Yes,  before  1859  ; 
even  so  long  ago  aa  1855  and  1856  I  remember  it. 
The  Science  and  Art  Department,  in  1867,  created 
what  is  called  the  elementary   school  scholarship  of 
51.  per  annum,  but  the  Government  had  previously 
swept  away  the  very  machinery  which  would  have 
created  pupils  to  take  advantage  of  the  scholarships, 
and  as  far  as  my  observation  has  gone  that  minute  has 
been  next  to  a  dead  letter.    If  they  had  continued  those 
small  collections  of   physical  or    chemical    apparatus 
in  schools  they  would  have  helped  to  feed  the  science 
classes,  and  a  great  deal  of  work  has  now  to   be  done 
over  again  which  would  have  been  done  then  iu  the 
ordinary  course  of  things.     I    could    take   you   into 
schools  in  which  you  could  see  the  remains  of  those 
collections  where  they  have  been  for  15  years. 

2280.  It  is  within  your  experience  then  that  before 
1859,  when  tho   Science  and  Art  system  was  intro- 
duced, those  subjects  were  taught  in  primary  schools 
under  the  authority  of  Whitehall  ?  —  Yes,  and  I  applied 
for  an  examination  myself  in  1861,  and  I  was  told  that 
since  the   Revised  Code  it  was  passed  over  to   the 
Science  and  Art  Department.    I  went  there,  and  with 
a  great  amount  of  study  succeeded  in  taking  from  the 
Department  what  was  really  of  no  use  to  me  for  two 
years,  for  I  had  pupil  teachers,  but  had   the  previous 
system  been  continued  I  should  have  gone  on,  and 
taught  science  in  the  day  school  iu  which  I  was   a 
master. 

2281.  Bat  at  the  same  time  that  this  system  of 
science  was  introduced  into  the  day  schools  it  was 
not  permitted    that  special    instruction    in   evening 
classes  should  be  given  ?  —  No.  there  was  no  scheme 
brought  forward  at  that  time. 

2282.  It  was  not  really  a  new  scheme,  but  when 
the  Science  and  Art  Department's  scheme  was  intro- 
duced, the  teachers,  under  the  authority  of  Whitehall, 
were  forbidden  to  have  anything  to  do  with  the  Art 
Department?  —  Yes,   unless   they  had   permission.     I 
remember  very   well  at  the  time  I  first  commenced 
reaching,   the   school  managers  had   to   write   to  the 
Whitehall  Department  to  obtain  that  permission,  and 
it  was  granted,  as  lhad  a  second  certificated  master  as 
an  assistant. 
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2283.  So  that  in  practice  il  comes  to  this,  lint  lh,; 
on,  department  MM  "fOOT-fag  "e  £jj£jj 
M-iemv  in  primary  schools  '»"'  the  other  discoursing 
j,  v_'l-l1.lt  wa<  so  in  fart. 

•>->s(  That  must  h:nc  b*B8  al'lcr  1859,  becMM  UW 
nr"oni'  science  and  art  syst.-ni  WM  introduced  in 
ls  -,«)?__  The  education  dapKtncnl  encouraged  the 
humble-i  teaching  of  science  previous  to  1861.  The 
Science  and  Art  Department  eommenced  encouraging 
it  in  1859,  mul  they  acted,  1  imagine.  wUh  the 
elementary  department  for  two  years,  till  861,  mul 
th-Mi  the  one  discouraged  it  and  the  other  pursued  it, 
I  think  from  1859  to  1861  classes  might  have  been 
held  at  Mechanics'  Institutions  as  well  as  in  day 

schools.  ., 

2*85  I  jua«'c  from  your  evidence  that  you  consu 
that"  very  considerable'harm  is  done,  to  the  prosprri, 
of  scientific  teaching  in  the  country  l.y  the  incessant 
changes  which  are  going  on,  cspectally  in  the  rate  01 
imvro'ent  to  schools  ?--Yes,  and  the  want  of  confidence 
wliich  is  engendered  by  sudden  changes  of  nil  kinds. 
Manv  would  commence  studying  with  a  view  of 
teaching  these  subjects,  but  they  have  no  great  iaitn 
in  the  continuance  of  the  scheme. 

228(>  When  you  say  sudden  changes  of  all  kinds, 
you  can  hardly  mean  to  refer  to  the  scheme  of  science 
examination,  because  that  has  only  undergone  a  very 
slow  and  gradual  development?—!  allude  to  the 
changes  in  the  educational  system  of  the  country 
generally  in  both  departments.  This  want  of  con- 
fidence began  at  the  period  of  the  Revised  Code,  and  it 
has  grown  since  with  each  additional  change.  So 
long  ago  as  1864  I  remember  trying  to  encourage  an 
old  schoolmaster  of  great  experience,  and  a  capital 
teacher,  to  go  in  for  these  subjects,  or  some  of  them, 
and  he  said  he  had  no  faith  in  their  continuance. 

2287.  The  introduction  of  the  Revised  Code  was 
regarded,  whether  rightly  or  wrongly,  by  the  great 
mass  of  the  teachers  in  this  country  as  a  breach  of 
faith,  was  it  not  ?—  As  far  as  my  observation  went  it 
was.'  (The  witness  handed  in  the  following  table.') 

The  witness 
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School. 

Number 

Niimbcr 

of  Certifi- 

of Sub- 

cated Day     Other 

jects 

School 

Teachers. 

Taught. 

Teachers 

Engaged. 

Accrington 

Mcch.  Inst.  - 
Wes.  School  - 

6 
3 

2 
1 

— 

Christ  Church 

1 

1 



School. 

Bridge  Street 

3 

— 

1 

Uacup     - 

Mech.  Inst  - 

6 

—                  2 

Wes.  School  - 

1 

1 

— 

Burnley  - 

Mech.  Inst.  - 

8 

— 

2 

Literary  Inst. 

7 

— 

2 

Grammar  Sell 

2 

— 

2 

Carlton  Koad 

2 

— 

2 

School. 

Schoolmasters 

1 

— 

1 

Class. 

Church    - 

National  Sch. 

a 

1 

— 

Colne      - 

Grammar  Sch 

2 

— 

1 

Crawshawbooth 

Mech.  lust.  - 

3 

— 

1 

Great  Ilarwood 

National  Sch. 

1 

1 

— 

Haslingdeu  Institution 

3 

— 

1 

Nelson-in-Marsden     - 

4 

— 

2 

Oswaldwistle   - 

Wee.  School- 

2 

— 

Busk    School 

1 

National. 

I'adiham 

National  Sch. 

3 

— 

1 

)j 

Wes.  School  - 

2 

— 

Rawtenstall     - 

Mech.  Inst.    - 

4 

— 

Inrell  Inst    - 

3 

Blackburn 

Wes.  Sch.     - 

5                                       — 

Town  Hall    - 

3                  -                  1 

Church  Inst.- 

1                    1 

N.B. — More  complete  information  concerning  these  classes 
will  be  contained  in  the  Krport  of  the  Science  and  Art  Depart- 
ment for  1869-70  (not  yet  issued  to  the  schools). 


withdrew. 


WAEINGTON  W.  SMYTH,  Esq.,  M.A.,  F.R.S.,  examined. 
I  believe  you  are  professor  of     those  subjects.     Can  you  give  any  reasons  why  you 


2288.  (Chairman.) 

mineralogy  and  also  professor  of  mining  in  the  School 
of  Mines  ? — I  do  lecture  on  both  those  subjects. 

2289.  You    are   also   examiner   in   those   subjects 
under  the  Science  Department  at  South  Kensington  ? 
— Yes,  I  have  been  so  from  the  commencement. 

2290.  Has  the  number  of  candidates  in  those  sub- 
jects increased  at    the  Kensington  examinations  ? — 
It  has  increased,   but  not  largely.     I  think  on  the 
average,  from  about.  30  candidates  per  annum  to  be- 
tween3 60  and  70  in  each  of  those  departments. 

2291.  Mining  was  added  as  a  separate  branch  subse- 
quently to  the  establishment  of  those  examinations, 
was  it  not  ? — I  was  requested  in  the  year  1861  to 
prepare  papers  on  mining  for  artizans  and  their  sons 
above  12  years  of  age,  and  for  the  examination  of  any 
other  persons  who  wished  to  compete  for  the  prizes,  in 
consequence  of  an  application  to  the  department  by 
certain  ex-students  of  Jermyn  Street,  who  had  been 
giving  instruction  to  their  classes  in  the  country  upon 
this  subject  of  mining. 

2292.  Is    mining    now    a    separate    branch    from 
mineralogy  in  the  South  Kensington  examinations  ? — 
It  is  entirely  separate. 

2293.  What  arc  the  proportion*  who  pass  in  the  two 
subjects  ? — The  number  of  candidates  in  mineralogy 
was   63.     One   entered   for   honours   who   was    not 
passed  ;  12  for  the  advanced  paper,  of  whom  two  were 
ivji-eted  ;  and  50  for  the  elementary  paper,  of  whom 
14   were   rejected.      In   the   principles  of  mining   we 
had  M  candidates,  nl' whom  four  proposed  to  pass  in 
honours,  but  did  not  pass ;  27  took   up  the.  advanced 
paper,  and  of  those   15  were  rejected  ;  33  took  the 
elementary  paper,  and  18  were   rejected,  being  more 
than  50  per  cent,  in  those  classes  rejected  in  mining. 

2294.  The  numbers  are  not  very  large  in  either  of 


think  the  numbers  are  not  larger  ? — I  think  that  the 
interest  in  the  subjects  is  in  a  great  measure  restricted 
to  certain  districts,  the  districts  in  which  mines  are 
situated  ;  and  more  especially  with  regard  to  the  second 
subject,  mines,  it  is  very  difficult  to  obtain  proper 
teachers,  mere  book  learning  being  very  insufficient. 
There  is  another  difficulty  in  this  respect,  that  there 
are  very  different  requirements  in  different  districts 
in  the  country  ;  what  suits  the  coal  district  of 
Durham,  for  instance,  or  Lancashire,  being  totally  un- 
suitable to  a  district  like  Cornwall,  or  Devon,  or 
North  Wales. 

2295.  You    do    not   think   it   advisable    that   the 
number  of  subjects  should  be  multiplied  too  largely 
in  general  schools  ? — I  think  it  is  scarcely  desirable 
that,  for  example,  my  own  subjects  should  be  looked 
upon  as  subjects  for  the  elementary  schools  throughout 
the  country,  but  they  should  rather  be  restricted  to 
certain  districts  in  which  their  practical  advantage 
conies  out  more  strongly. 

2296.  Are  those  subjects  attempted  in  any  districts 
in  which  favourable  circumstances  do  not  exist  for 
giving  instruction  in  those   departments  of  science  ? 
— I  am  scarcely  aware  where  the  papers  come  from, 
but  in  some  instances  they  seem  to  be  so,  some  of 
the  answers  being  of  a  very  theoretical  character. 

2297.  You  think  that  such  a  subject  as  mineralogy 
can  only  be  taught  with  advantage  in  certain  dis- 
tricts ? — I  think  that  it  can  be  taught  with  advantage, 
only  in  cases  where  they  go  somewhat  beyond  the 
elementary    schools,    and    where    boys    arc    likely    to 
remain  at  school  after  the  age  of  12. 

2298.  Are  you  of  opinion  that  in  some  districts  much 
good  has  resulted   from  the  examinations  ? — I  have 
been  struck  with  the  improvement  in  the  character  of 
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the  answers  sent  up  to  my  questions  in  both  subjects. 
I  should  have  had  my  doubts  as  to  the  advantage  •  >(' 
putting  questions  on  the  art  of  mining,  but  for  the  fuel 
that,  accidentally,  I  have  been  brought  in  contact  with 
young  men,  both  in  the  north  and  in  Lancashire,  and 
in  some  of  the  mining  districts  in  Cornwall,  who, 
I  have  found,  have  grouped  themselves  together  in 
classes  for  the  purpose  of  working  out  the  subject 
themselves,  in  order  to  lie  able  to  attack  those  exami- 
nation papers  of  South  Kensington.  They  seem  to 
have  devoted  their  evenings  to  it,  and  it  has  taught 
them  to  think,  and  to  reason,  and  to  observe  upon  a 
number  of  points  which  1  think  they  otherwise  would 
scarcely  have  paid  close  attention  to. 

2299.  Are  you  of  opinion   that   technical  schools 
for  the  teaching  of  those   subjects  are  needed,  and 
cannot  be  established  without  aid  from  Government  ? 
— They  are  certainly  very  much  wanted,  and  one  great 
difficulty  about  their  support  is,  that  they  are  neces- 
sarily connected  with  more  expense  than  the  elemen- 
tary  schools  in   large  towns,  and   it  is  almost   indis- 
pensable to  take  the  means  of  teaching  to  a  number  of 
villages  or  outlying  small  towns. 

2300.  Is  Government  aid  given  to  any  schools  of 
this  description  except  in  the  way  of  payment  by 
results  ? — I  believe  not. 

2301.  What  are  the  technical  schools  which  you 
have  principally  in  your  mind? — One  of  those  which 
I  have  seen  myself  is  at  Truro,  which  was  tried  for 
some  years,  and  at  which  I  assisted  as  examiner  from 
time  to  time,  and  another  one  at  Bristol,  in  which  I 
have  assisted  in  the  same  way  ;  and  one  in  Cornwall, 
•which  is  called  the  Association  of  Miners  of  Cornwall 
and  Devonshire,  I  have  been  a  subscriber   to  from 
its  commencement,  one  that  forms  classes  for  a  num- 
ber of  different  localities  in  Cornwall. 

2302.  (Mr.   Samuelson.)  Is  that  the  same  as  the 
one  at  Truro  ? — No  ;  that  has  for  years  been  closed, 
or  it  has  been  to  some  extent   transferred   to   this 
mining    association.     One    was  started    at   Glasgow, 
in  the  Andersonian  University,  but  that  class  has  un- 
fortunately failed.     The  Mining  Association  of  Corn- 
wall has  head-quarters  at  Truro,  but  classes  are  held 
at  St.  Just,  at  Camborne,  at  Breage,  and  several  other 
places  wherever  the  young  miners  are  able  to  get  up 
a  class.     I  may  add  that  at  Newcastle  an  attempt  has 
been    made  quite  recently  to  get  up  classes  which 
should  be  in  connexion  with  the  South  Kensington 
examinations,  and  which  should  be  accessible  to  young 
men  at  Hetton,  at  Elswick,  and  many  other  places  in 
the  neighbourhood  of  Newcastle ;  but  in  consequence 
of  an  alteration  in  the   South   Kensington   arrange- 
ments for  payments,  the  committee   of  the  Mining 
Institute  of  the  North  of  England,  who  have  taken  it 
into  their  charge,  are  very  much  afraid  that  the  whole 
will  break  down.     They  have  succeeded  in  the  course 
of  two  years,  during  which  they  engaged  one  of  our 
former  pupils,  Mr.  Kowden,  to  be  teacher,  in  educating 
to  a  certain  point,  that  is  to  say,  in  teaching  several 
hundred    students ;    but   they   say    at    the    present 
moment   that  they  are  rather  doubtful  about  ultimate 
success  from  the  want  of  funds.     The  chief  reason,  I 
believe,  is,   that  a   teacher  can  with  greater  facility 
get  together  large  classes,  and  make  a  good  income 
out  of  them,  by  remaining  in  the  large  towns,  whilst 
he  finds  that  his  visits  to  those    actual    centres  of 
mining  operations  are  coupled  with  too  much  expense 
to  allow  them  to  be  remunerative. 

2303.  Are  the  employers  unwilling,  as  a  rule,  to 
give  much  assistance  ? — No  ;  in  this  case  it  is  prin- 
cipally the  employers  who  have  acted  as  a  committee 
for  encouraging  the  system. 

2304.  (Sir  J.   Kay   S/uittlewortlt.)  What  amount 
of  encouragement,  in  the  way  of  pecuniary  assistance, 
have   they  given  ? — I   am    not    acquainted  with   the 
particulars.     I  should   say  that  1  have  obtained  some 
information  upon  this  point  from  Mr.   Daglish,  the 
late  viewer  to  the  great  Londonderry  collieries,  who 
has  all  the  information  at  his  fingers'  ends,  as  being  on 
the   committee,   but   the  committee   have   not  made 
public,  as  yet,  the  statistics  of  the  matter. 

2305.  (Chairman.}  Do   you   think    that   technical 
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schools  ought  to  be  connected  in  any  way  with  primary    W.  W. 

schools  ? — I  think  that  in  some  of  the  country  places      E*q.,  !•'.!<. -V. 

it  is  perhaps    difficult  to   divide  them   altogether,   in 

some  instance-*   they   arc  obliged    to   be    placed  under 

the  same  roof,  but  I  think  that  those  applied  subjects 

ought    not    to    bo    forced    upon    the   primary  .schools 

intended  for  young  boys. 

2306.  Do  you  contemplate  their  being  conducted 
by  the  same  master  ? — In  some   instances  I  belic-\e  it 
may  be  done  ;  but  in  other  cases,  as,  for  example,  has 
taken  place  at  Bristol,  for  a  number  of  years  together 
there  was  an  excellent  mining  school   attached   to  a 
trades'   school,   in   which   some  of  the   subjects  have 
been  taught  by   a  general  master,   and   other   special 
subjects,   such   as   mining-machinery,  and   the  art  of 
mining  generally,  by  a  special  master. 

2307.  (Mr.  Snmttelson.)  That  trade  school  at  Bris- 
tol   is    something    very    different    from    an    ordinary 
elementary  school,  is  it  not? — It  is  so. 

2308.  (Chairman.)    Do   you    think    that    there    is 
much  difiernco  in  the  amount  of  schooling  which  the 
various   classes   of   agents    and   workmen   ought   to 
receive  ? — I  think  it  is  so  very  different  that  it  consti- 
tutes one   of  the   difficulties    in    the  whole   matter. 
With  a  workman  a  comparatively  small  amount  of 
education  alone  can  be  expected  ;  but  with  the  inter- 
mediate class  of  the  overmen,  or  captains,  as  they  are 
called  in  other  districts,  a  much  higher  grade  of  edu- 
cation would  necessarily  be  required,  and  then  for 
those  who  have  the  chief  management  of  large  works 
a  still  more  scientific  training  is  desirable. 

2309.  Might  not  the  education  of   all  classes   be 
conducted  together  up  to  a  certain  point  ? — I  believe 
that  might  be  so  in  many  instances,  at  all  events. 

2310.  Are    any    defects   likely    to   spring   up    in 
local  schools  which  can  be  counteracted  by  the  exis- 
tence of  a  central  school? — Yes.     That  comes  out 
very  distinctly  in  the  papers  which  are  sent  up  to 
South  Kensington,  showing  that  the   tendency  in  the 
local  schools  is  to  localise  their  studies  very  much  ;  for 
instance,  for  the  school  at  Wigan  to  apply  itself  very 
exclusively  to  matters  with  which  the  teachers  there 
have  become  familiar  ;  whilst  if  we  take  another  dis- 
tant district  like  Cornwall,  we   shall  find  that  they 
object  almost  to  questions  which  have  reference  to 
subjects  of  investigation  in  other  districts,  and  there- 
fore a  general  knowledge  of  processes,  and  a  broader 
view  of  the  subject  can  only  be  acquired,  I  think,  by 
keeping  them  in  connexion  with  a  central  establish- 
ment. 

2311.  Have  you  yourself  any  proof  of  this  in  the 
letters  that  you  receive  with  respect  to  your  lectures 
in  Jermyn  Street? — For  several  years  I  have  been 
troubled  with  a  great  number  of  letters  in  consequence 
of  some  technical  papers,  like  the  "  Mining  Journal  " 
and  the  "  Colliery  Guardian,"   sending  reporters  who 
have  reported  my  lectures  at  great  length,  and  people 
in  the  different  mining  districts  read  them,  and  they 
send  up  to  learn  whether  they  cannot  be  supplied  more 
fully,   whether  the  entire  substance  of  the  lectures 
cannot  be  supplied  to  them  either  by  the  newspapers 
or  by  myself,  and  I  have  received  so  many  letters  on 
the  subject  that  it  really  at  times  a  little  hampers 
me  in  my  other  occupations. 

2312.  Does  your  remark,  as  to  the  narrow  views 
which  are  imparted  in  so  many  of  the  local  schools, 
apply  equally  to  mineralogy  as  to  mining  ? — Not  so 
much  so,  that  being  really  a  branch  of  science,  whilst 
the  other  is  a  group  of  applications  of  various  sciences. 

2313.  Do  the  answers  that  are  given  on  the  mining 
papers  seem  to  show  that  in  many  schools  they  have 
no  idea  that  mining  differs  at  all  in  different  districts  ? 
Do  they  seem  to  imagine  that  one  district  is  exactly 
like  another  ? — In   some  instances   it  is  so,  but   it  is 
more  generally  the  case  thut  they  are  apt  to  pick  out 
certain  questions  in  which  they  show  that  they  have 
studied  pretty  closely  the  conditions  of  their  own  dis 
trict,  but  are  really  very  ignorant  of  those   of  other 
districts ;    and  with  regard  to  the  methods    applied 
for   working,   and   the   varieties   of  machinery,    the 
same  sort  of  partial  view  comes  out  very  distinctly. 

2314.  Can  you  state  to  the  Commission  the  origin 
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If.  ir.  .Si»y<A,    of  the  separate  courses  which  you  are  in  the  habit  of 

Et<!.,  l-'.U.s.     giving  at  Jcrmyn  Street  ?— When  the  lute  Sir  Henry 

In-  first  proposed    to    turn    to   some   useful 

*°'     account  in  education  the  various  collections  which  had 

been  made  by  tin-  survey   and    were   deported  in   the 

am  of  Economic  Geology,  he  suggested  thai  I 

.-li.mlil,  during   the  winter,  give  the  students  11  course 

on  what  lie  termed  mining  mineralogy,  which  was  to 

illustrate   the  collection   of  ores  and  of  vein    stones 

which  hud  been  made  during  the  progress  of  the 

logical  survey  ;  but  on  coming  to  think  it  over,  it  was 

obvious  that  the  science  of  mineralogy  required  to  be 

i;i\en  as  an  independent  subject.     Then  Iproposed  to 

add  to   that  a   more    technical  course  on  the  art   of 

mining,  which  should  be  entirely  separate  and  should 

require  the  other  to  have  preceded  it.     There  was 

also  abundant  illustration  for  a  course  upon  the  art  of 

mining  in  the  great  number  of  mining  models  which 

had  during  several  years  been  brought  together  within 

the  walls  of  the  museum. 

2315.  Does  the  collection  at  Jermyn  Street  differ 
from  any  to  be  found  in  other  institutions  ? — Up  to 
the  time  of  the  opening  of  the  museum  in  Jermyn 
Street  there  was  no  public  institution  which  repre- 
sented  the   mineral   wealth   of  Great   Britain,    and 
it  has  been,  in  what  regards  mineral  specimens  and 
models,   as   far   as  possible,  kept   within   the   limits 
of    exhibiting    and   illustrating    in   every   way,   for 
enlarging,  if  possible,    the   mineral   wealth   of  this 
country.     The  aim  and  scope  of  the  collection  is  thus 
special  and  different  from  any  other. 

2316.  Is  the  Jermyn  Street  establishment  frequently 
visited  by  foreign  technical  visitors? — We  have  had 
visits  from  a  very  great  number  of  them. 

2317.  What  opinions  have  they  expressed? — When 
in  London.  I  generally  meet  with  those   who   come 
from  Prussia,  Belgium,  and  France  more  especially, 
and   I   have   had   most    satisfactory   opinions   given 
me  with  regard  to  them  by  men  of  the  very  highest 
position    in    that    respect.      I    may    instance    such 
a  man  as  Von  Cotta,  the  professor  of  geology  at  the 
mining  school  at  Freiberg,  in  Saxony,  who  is  the  chief 
author  in  modern  times  of  works  on  mineral  veins 
and  the  application  of  mineralogy  and   geology   to 
mining  ;  and  another  authority  whom  I  would  quote 
is  Signer  Sella,  the  present  finance  minister  of  Italy  ; 
and  several  Americans,  also,  who  have  taken  up  those 
specialities,  such    as   Professor   Rockwell,  Professor 
Brush,  and  others,  have  spoken  in  the  highest  terms 
of  the  nature  and  completeness  of  our  collection. 

2318.  Are  you  often  asked  for  advice  on  minerals  and 
mining  questions  by  mining  agents  ? — A  good  deal  of 
one's  time  in  Jermyn  Street  is  occupied  in  that  way  by 
men  of  all  classes,  who  come  to  obtain  gratuitous  advice 
with  reference  to  either  specimens  of  minerals  or  some 
matters  of  mining,  and  especially  with  regard  to  the 
recommendation  of   agents,  sometimes  for  agents  of 
experience  for  the  purpose  of  inspecting  properties, 
and  in  other  cases  for  young  men  to  go  out  to  take 
charge  of  different  works. 

2319.  To  be  employed  at  home  ? — To  be  employed 
some  at  home,  and  some  in  the  colonies. 

2320.  Do  you  think  that  the  school  has  been  ad- 
vantageous in  that  way  ? — It  is  hardly  perhaps  for 
me  to  give  an  opinion  on  such  a  subject,  but  I  think 
that  in  the  country  at  large  amongst  men  connected 
with  mines  a  favourable  opinion  has  generally  been 
passed. 

2321.  Are  you  often  able  to  give  them  advice  in 
the  shape  in  which  they  ask  for  it  ? — Very  frequently. 

2322.  Have  objections  been  made  to  London  as  the 
proper  seat   for  a  mining  school? — Objections  have 
been  made  by  a  great  many  of  our  practical  men,  and 
I   confess   that  J  have  felt   it   myself  sometimes.     It 
was   a    doubtful    ipirstion  whether  a    mining    school 
would  attain   a  proper   practical  character  if  it  were 
situated    at    the    distance    that     London   is    from    the 
mining  districts  ;  but.   on    the  other  hand,  there  is  so 
much  difficulty   in  fixing  upon  any  centre  of  mines  as 
a  satisfactory  seat  for  a  mining   school  that  up  to  the 
present    liniment    opinions     by     no     means     coincide. 
Men    in    !!;..•   BeigWiburljOod   of  naturally 


think  that  Newcastle  is  the  best  centre,  whilst  in 
Cornwall  they  are  equally  of  opinion  that  it  should 
be  at  Truro  or  at  Redruth  ;  and  London  has  cer- 
tainly very  great  advantages  for  a  central  school,  in  the. 
shape  more  especially  of  the  better  class  of  high  scien- 
tific instruction  which  can  be  expected  at  head-quarter-.. 

2323.  Is  it  not  the  ease,  that  even  if  the  school 
were  not  already  established  in  London,  the  choice 
would  probably  be  between  having  a  central  school  in 
London  or  several  schools  in  the  country  ? — I  think 
it  would  undoubtedly. 

2324.  Are  you  acquainted  with  schools  of  the  same 
kind  on  the  continent  ? — I  have  visited  most  of  them, 
and  at  some  of  them  I  attended  courses  of  lectures  as 
at  Freiberg  and  Schemnitz,   many   years  ago,  and  I 
have  visited  some  of  them  even  during  the  last  year. 

2325.  Is  their  organization  in  general  different  from 
that  of  the  School  of  Mines  ? — As  a  general  rule  the 
curriculum  is  more  extensive.  The  pupils  arc  required 
very  frequently  to  pass  a  longer  time  than  we  expect 
our  students  to  do  here,  in  some  instances  as  much 
as  four  years  being  required  in  a  great  measure  for 
the  purpose  of  educating  youngmen  to  be  government 
officers  in  connexion  with  the  department  of  mines. 
I  have  here  a  statement  which  I  have  drawn  up, 
showing  the  newest  arrangements   in  the  matter  of 
mining  schools  in  Prussia,  a  country  which,  with  a 
total  number   of  mining  population   probably  about 
one  half  of  our  own,   has   no   less   than  20  mining 
schools  scattered  over  the  country.    Two  of  them  are 
termed   mining   academies — one,  the  chief  academy 
at  Berlin,  which,  besides  five    professors   appointed 
specially  for  it,  takes  advantage  of  the  lectures  given 
by  Professors  Rose,  Beyrich,  Rammelsberg,  and  other 
professors  of  the. university.     The  Mining  Academy 
at  Berlin  numbers,  as  I  learn  from  one  of  the  profes- 
sors, 70  to  80  students.     The  Trades  Academy  [Ge- 
werbe],  mostly  attended  by  mechanicians,  lias  600  to 
700;  the  Building  [l?a«]  Academy  300  to  500  students. 
Then  there  is  a  second  mining  academy  at  Clausthal 
in  the  Harz,  which  used  to  be  Hanoverian.    There  is 
also  at  the  same  place  a  mining  school  or  Bergschule,  in 
distinction  to  the  Bergakaclemies.     There  is  another 
at  Tarnowitz  and  one  at  Waldenburg,  one  at  Eisleben, 
one  at   Bochum    in  Wesrphalia,  and  one  at  Siegen, 
in  the  district  of  Bonn,  one   at  Saarbriicken,  one  at 
Dillenburg,  and  one  at  Bardenberg.     So  that  there  is 
a  total  of  two  mining  academies,  nine  mining  schools, 
and  nine  preparatory  chools.  The  following  paper  will 
place  this  more  clearly  before  the  Commissioners  : — 

SCHOOLS  OP  MINES  IN  PRUSSIA,  1870. 
Under  his  Excellency  the  Minister  for  Trade,  Commerce, 
and  Public  Works,  Count  von  Itzenplitz,  &c.  &c.  &c. 
Handelsministerium. 

1.  Mining  Academy  at  Berlin  [Bergakademie]. 
Director  Hauchecorne  —  Hergrath   and   Bergassessor, 

teaches  Bergbaukunde,  art  of  Mining. 
Lecturers — Prof.  Kerl,  Metallurgy  and  Chemical 

Technology. 

Dr.  Wedding,  Iron  Metallurgy. 
Dr.  Finkener,  Mineral  Analysis. 
Prof.  Hermann,  Mechanics  and  Machi- 
nery. 

Mr.  Kauth,  Surveying  and  Dialling. 
Lectures  given  besides  by  Rose,  Beyrich,  Rammelsberg, 
and  other  professors  of  the  University. 

2.  Mining  School  [Bergschule]  at  Tarnowitz. 

3.  L)o.  do.  Waldenburg. 

With  preparatory  schools  at  Waldenburg,  Gottesberg, 
and  Schlepel. 

4.  Mining  School  at  Eisleben   (1st  class),   with   three 
preparatory  schools. 

5.  Mining  Academy  [Bergakademie]  at  Clausthal. 

Director  von  Groddeck,  with  seven  lecturers. 

6.  Mining  School  at  Clausthal. 

7.  Do.       do.      in  Dortmund  district  at  Bochum. 

8.  Do.       do.     at  Siegen,  district  of  Bonn, 
y.       Do.       do.     at  Saarbriicken. 

With  preparatory  schools  at   Volklingen,  Duttweilcr, 

Neunkirchen. 

10.  Mining  School  at  Dillenburg. 
12.         Do.        do.  for  overmen  at  Bardenberg.. 
Total — 2  mining  academies. 
.9  mining  schools, 
y  preparatory  schools. 
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I  should  mention  that  a  discussion  upon  the  same, 
subject  is  I  believe  still  going  forward  in  Austria, 
where  formerly,  when  I  was  a  student  in  these  mat- 
ters, there  was  only  one  mining  school  al  Schenmitz  in 
Hungary,  then  visited  by  as  many  as  300  students  at 
once  ;  but  owing  to  the  political  troubles  of  1848  and 
1849  it  became  desirable  to  establish  mining  schools 
in  some  of  the  German  States,  and  one  was  placed  at 
Leoben,  in  Styria,  and  a  second  mining  school  at 
Pr/ibram,  in  Bohemia;  but  since  that  many  of  the 
mining  authorities  appear  to  consider  it  desirable  to 
establish  a  central  school  at  Vienna.  This  has  been 
in  great  part  based  upon  the  success  of  the  superior 
scientific  lectures  which  have  been  given  by  Von 
Haidinger,  and  I  believe  that  subject  is  still  under 
discussion 

2326.  In  Prussia,  where  there  are  so  many  mining 
schools,  do  you  know  whether  the  mines  belong  to,  or 
are  worked  by,  the  Government  ? — The  mines  are  not 
to  any  great  degree  worked  by  the  Government,  but 
the  minerals  are  taken  under  leases  from  the  Govern- 
ment, and  there  is  a  large  staff  of  Government  officers 
required    in  consequence  to  make   all   the   arrange- 
ments necessary  for  the  working  of  the  minerals. 

2327.  Arc  the  young  men  who  have  been  trained 
in  those  colleges  entitled  to  any  preference  for  ap- 
pointments in  the  working  of  the  mines  ? — A  certain 
class  of  them,  I  think,  in  all  the  continental  schools, 
for    which    probably    the    colleges    originally    were 
chiefly  intended,  are  those  who  enter  with  the  inten- 
tion  of  passing  through  the    whole   course,    and   of 
getting  those  Government  appointments,   subject  of 
course  to   proper  conditions  ;  but  a  great  number  of 
other  young  men  enter  as  external  pupils  or  occasional 
students. 

2328.  Do  the  greater  part  of  those  who  are  trained 
in  the  colleges  find   employment  in  the  mines  sub- 


sequently ? — A  large  proportion  of  them.  Many, 
however,  go  through  certain  courses  for  the  purpose 
of  becoming  afterwards  smelters  and  chemical  manu- 
facturers. 

2329.  It  is  a  good  training,   is  it   not,   for  other 
branches  of  professional  employment  ? — An  excellent 
training  for  technical  occupations. 

2330.  Are  those  schools  connected  with  Polytechnic 
schools  ? — They  are  mostly  separate  entirely,  and  in- 
tended   to  take    students  who  have   completed  their 
course  at  the  Polytechnic  and  other  general  schools. 

2331.  Is  there  a  stiff  preliminary  examination   on 
entering  the  mining  colleges  ? — Moderately  so  in  some 

-,  and  in  some  cases  it  is  severe. 

2332.  (Mr.  Samuelson.)  That  refers,  I  presume,  to 
the  colleges,  not  to  the  mining  schools  ? — To  some  of 
those  which  are  called  schools,  schools  of  the    first 
class. 

2333.  Have  you  any  means  of  ascertaining  what 
has  become  of  the  men  who  have  passed  the  Jermyn 
street  classes  ? — I  have  here  a  list  of  the  whole  of  the 
students  who  have  been  examined  by  myself  in  the 
two  subjects   of   mineralogy   and   mining,    omitting 
therefrom  a  good  many  who  have  attended  the  lec- 
tures but   have   retired   from  the  examination  ;  and, 
although  we  have  no  official  means  of  knowing  what 
becomes  of  the  students,  I  think  that  this  list  is  ex- 
tremely satisfactory,  as  showing,  in  the  first   place, 
how  many  of  them  have  acquired  a  true  taste  for 
science,  by  the    great  number  of  pupils   who   carry 
the  letters  F.G.S.  after  their  name,  and  that  most  of 
them  have  obtained  satisfactory  employment,  either  in 
connexion  with  actual   mines  in   our   own  country, 
with  the  Geological  Survey  in  our  country,  and  in 
some  cases  in  the  colonies,  and  with  a  number   of 
private  works  of  various  kinds,  which  list  I  will  beg 
leave  to  hand  in. 


W.   W.  Smyth 
Etq.,2-'.It.». 

5  July  1870. 


LIST  OP  STUDENTS  examined  in  MINERALOGY  and  in  MINING. 
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Clas 

s  in 

JName. 

Mineralogy. 

Mining. 

Blanford,  H.  F. 

I.  1852 

II.  1853 

Geological  Survey  of  India.     F.G.S. 

Blanford,  Wm. 

I.  1853 

I.  1854 

Geologist  to  Abyssinian  Expedition.    F.G.S. 

Hunt,  H. 

I.  1852 

III.  1853 

Mint,  Sydney.     F.G.S. 

Bauerman,  II. 

I.  1852 

II.  1853 

F.G.S.,  late  Geologist  to  Boundary  Commission. 

Jervis,  W.  Paget 

I.  1852 

III.  1853 

F.G.S.,  Real  Museo  Industriale,  Turin. 

Minton,  S.       - 

II.  1852 

III.  1853 

F.G.S.,  Lessee  and  worker  of  collieries,  S.  Staffordshire. 

Burbidge  (Hambly)     - 

—   1852 

—   1853 

F.G.S.,  Manager,  Mount  Sorrel  Granite  Works. 

Hodgson          - 

—   1852 

—  1854 

Morgan 

—  1854 

-  1854 

Engaged  iu  colliery  work,  South  Wales. 

Baker  - 

II.  1853 

HI.  1854 

Manager  of  white  lead  works,  Sheffield. 

Smith  - 

II.  1853 

— 

In  the  United  States. 

Fowler 

— 

—  1854 

Wright,  C.  Tylden      - 

— 

III.  1854 

Manager  of  the  Shire-oaks  Collieries,  Notts. 

Carey 

II.  1854 

— 

Kennedy,  Myles 

— 

III.  1854 

F.G.S.,  Owner  and  manager  of  iron  mines,  Ulverstone. 

Roper,  K.        - 

II.  1853 

II.  1854 

F.G.S.,  Ironmaster,  Cwm-brae,  S.  Wales. 

Hakki,  Effendi 

IH.  1854 

—  - 

Major  in  Turkish  army. 

Wilson            - 

II.  1854 

— 

Leech  - 

I.  1855 

III.  1855 

Teacher  of  Chemistry,  Staffordshire. 

Ronaldson        - 

II.  1854 

— 

Wilkin 

I.  1855 

II.  1855 

Wall,  G.  P.     - 

I.  1854 

I.  1855 

F.G.S.,  Author  of  Geological  Report  on  Trinidad,  &c. 

Darlington 

III.  1854 

II.  1855 

Zinc  smelting  works,  Ruabon. 

Drew,  Fr. 

I.  1854 

I.  1855 

F.G.S.,  Mineral  Surveyor  to  Maharajah  of  Kashmir. 

Davis  -                         - 

-  1854 

— 

Iron  works  near  Ulverstone. 

Baker 

H.  1855 

HI.  1854 

Was  on  Mineral  Surveys  in  N.  America. 

Dolby 

II.'  1855 

— 

Wavell            - 

II.  1854 

— 

Was  at  Staff  College. 

Mahmoud,  Effendi 

II.  1855 

III.  1856 

Died  at  Constantinople. 

Jones               - 

—  1855 

—  1856 

Hoffman          .... 

—  1855 



Lloyd  - 

—  1855 



Gould,  Chas.   -                        -            - 

I.  1855 

II.  1856 

F.G.S.,  Director  of  Survey,  Tasmania. 

Tween 

I.  1856 

III.  1856 

Curator  of  Geological  Museum,  Calcutta. 

Monteiro         -                        -            - 

I.  1855 

IT.  1856 

Manager  of  Mines  in  West  Africa. 

Bell,  A.  M.     -                         -            - 

II.  1855 

II.  1856 

Child,  H. 

I.  1856 

II.  1856 

Died  on  Geological  Survey  of  India. 

Sheriff 

I.  1855 

II.  1855 

Was  occupied  with  coal-cutting  machines. 

Fowler            - 

II.  1856 

II.  1856 

Ordonnez 

— 

—  1856 

Mines  of  New  Granada. 

Pearson 



, 

O'Donoghue   - 



—  1856 

Morland         .... 

I.  1856 



S  4 
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Mineralogy. 

Mining. 

Thornton 

II.  1856 

II.  1857 

Accompanied  Dr.  Livingstone.     Died  in  Africa. 

Hopkins           - 
llullen,  Mark  - 

II.  1856 
II.  1856 
11.  1856 

—  1857 
1857—8 

Engaged  in  mining  near  Middlesboro". 
Assayer,  Hatton  Garden. 

.nan           - 
F"  vsns                «             —             * 

III.  1857 

II.  1857 

Stephens 

—  1857 
II.  1857 

—  1857 
I.  1858 

F.G.S.,  Chemist  to  Admiralty,  Portsmouth. 

Stubbs             - 

III.  1857 

II.  1858 

Died. 

\V"  'I                                                                                     — 

HI.  1858 

—  1858 

\\   iNlHl 

Foote-            - 
I'ilkington       - 

II.  1858 
II.  1858 

ml  tt**Q 

— 

Geological  Survey,  India. 
Chemical  AA'orks,  Great  St.  Helens. 

Stephens,  T.  R. 
Keatlierstonehaugh 

.    LoDO 

—  1852 

III.  1853 

Simes-                        - 
Foster,  C.  Le  Neve      - 
Keilden              - 
"VViwid   PR 

—  1852 
I.  1859 
II.  1858 
I.  1858 

I.  1859 
I.  1859 
I.  1859 

F.G.S.,  Reduction  officer,  Pestarena  Mines. 
F.G.S.,  Geological  Survey  of  India. 
Teacher  at  Bristol.     Died  in  New  Zealand. 

(>  OOU,   ^~J<    On 

Birkenhcad      -             -             -             - 

II.  1808 

I.  1859 

Teacher  at  Wigan.     Died. 

1  1     .1                                           —             - 

II.  1859 

II.  1861 

Heath 
Meredith,  Alban 

II.  1859 

III.  1859 

Late  Manager  of  Ironworks,   Askam,   and   Steelworks, 

Sheffield. 

Danby,  T.  W. 

I.  1859 

I.  1860 

F.G.S.,   Natural  Science  Tutor,  Trinity  College,  Cam- 
bridge. 

Mills  - 
1'unnett            • 
Wynne 
Nicholson         - 
Wyraan            - 

TU   ill-    •••••* 

11.  1860 
II.  1860 

I.  1861 

II.  1860 
I.  1860 
I.  1860 
II.  1860 
II.  1860 

Agent  to  Messrs.  Williams  &  Co.,  Copper  Smelters. 
Colliery  Viewer,  North  Staffordshire. 
„               Collieries  near  Newcastle. 
Mining  business  in  S.  America. 
Late  Government  Mining  Agent  in  Paraguay 

W  lie   - 

__, 

—  1860 

Hodbarrow  Iron  Mines.     Died. 

Barratt            -            - 
Jenkins            - 

I.  1860 
I.  1860 

I.  1860 
I.  1861 

F.G.S.,  Secretary  Royal  Agricultural  Society 
Late  Chemist  to  Dowlais  Iron  Works. 

Hackney         - 

I.  1860 

I.  1861 

Engaged  in  applying  Mr.  Siemen's  regenerative  furnaces 
to  the  steel  making. 

II.  1860 

II.  1861 

Davidson         ~             ~             ™             ™ 

II.  1860 

Instructor  in  Chemistry,  Naval  School. 

Topley,  W.      - 
Mn.ii-i'.   W   TI 

II.  1860 
III.  1860 

III.  1861 
II.  1861 

F.G.S.,  Geological  Survey. 
Staffordshire  Fire-brick  works. 

IMOUle,     IV  .    11. 

Stiffe,  Lieut.     -                          - 
liishopp            - 

Peach               •".".* 
AVilkinson       —             -             —             m 

I.  1861 
II.  1861 
I.  1861 

I.  1861 
I.  186t 

I.  1862 

On  service  in  East  Indies. 
Died. 
Geological  Surrey. 
Died,  on  Geological  Survey  of  India. 

Hughes             - 
Atkinson,  George        - 

I.  1861 
IL  1861 

II.  1862 

Geological  Survey  of  India. 
Colliery  Viewer,  Forest  of  Dean. 

I.umby             - 

II.  1861 

II.  1862 

Watson            - 
Taylor,  R.       - 

—  1861 
III.  1864 

— 

Managing  Mines,  Gonnesa,  Sardinia. 

II.  1861 

•I  OrtUtll 

I'awney                        * 

I.  1862 

I.  1863 

F.G.S.,  author  of  papers  on  Rhortic  formation. 

Knolx?!                           **                          ~ 

I.  1862 

— 

Chemist,  Burton  Brewery. 

Gilfillan,  G.  F. 

II.  1862 

1H.  1863 

Mineral  Exploring  Company,  Cape  of  Good  Hope. 

AVilson,  G. 

II.  1863 



Gordon,  Davis             -                         • 

11.  1863 

I.  1864 

Agent  for  English  Mining  Company,  Sardinia.     Died. 

Judd,  .1.  W.    - 

I.  1863 

— 

F.G.S.,  Geological  Survey. 

Potter,  F.  AV. 

I.  1863 

— 

Mining  Agent,  near  Wirksworth,  Derbyshire. 

Baker,  II.  W. 

I.  1863 

II.  1864 

Died. 

(Jilib.  Thomas 
Bell,  .1.  C.        -                          -             - 

I.  1863 
I.  1863 

I.  1864 

Manager,  Copper  Extraction  Company,  Newcastle. 
Chemist,  Spence's  AVorks,  Manchester. 

Lcvick,  T.       -             -             -             - 

III.  1863 

I.  1863 

Late  of  Blaina  Iron  Works. 

Levick,  G.       - 

III.  1863 

III.  1863 

AVillis  -             -                          - 

III.  1863 



Chemist  to  Landorc  Steel  Works. 

Finch,  F.  G.    - 

I.  1863 

II.  1864 

D.  Sc.  F.G.S.,  Blanavon  Ironworks. 

Macmurdo       - 

III.  1864 

— 

Holmes            - 

HI.  1863 

— 

Itrown,  II.        •             -              -              - 

II.  1863 

— 

lirown,  C.  B.  - 

II.  1863 



Geological  Survey  of  Demerara. 

Roberts,  AV.  C.             -             -             - 

I.  1863 

II.  1864 

F.G.S.,  Chemist  to  Mint. 

AVard,  .1.  C.    - 

I.  1863 

— 

Geological  Survey  of  England. 

Robinson         - 

II.  1864 

III.  1866 

Maybury          - 

I.  1864 

— 

B.  Sc. 

Geogan           .... 

II.  1864 

— 

Mnlteni            • 

I.  1864 

I.  1865 

1'oitcr,  V.  A.  - 

III.  1864 

II.  1865 

1'arkinson        - 

II.  1865 

— 

Mouatt             - 

11.  1864 

II.  1865 

Ktheridge,  11.,  jun. 

II.  1864 

— 

F.G.S.,  Geological  Survey  of  Victoria. 

S<  rymgeour    - 

—  1864 

— 

O'Sullivan        -              - 

I.  1864 

— 

Taylor.  II.  C.  -              - 

III.  1864 

III.  1866 

Kowdftn           -             - 

I.  1865 

I.  1866 

Teacher,  Bristol  mining  school,  and  since  at  Newcastle. 

1'oolc,  II. 

—  1865 

II.  1867 

Pictou  coal  mines,  Nova  Scotia. 

i:>  nn  - 

—  1865 

III.  1865 

liutley             - 

II.  1865 

— 

Geological  Survey. 

Griffith,  Nathl.  K. 

II.  1865 

I.  1866 

Manager  of  Coppa  Collieries,  Flintshire. 

Craik- 

II.  1865 

— 

•se 

—  1865 

— 

Taylor 

I.  1865 

11.  1865 

Bute  - 

II.  1865 

— 
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Class  in 



Mineralogy. 

Mining. 

Berrell              - 

II.  1865 



Science  teacher.     Died. 

lldl.lich                              . 
Maurice            -             ... 

III.  1865 
III.  1865 

II.  1866 

Assayer,  Morfa  Silver  Works,  Swansea. 

Davis  -             .... 

III.  1866 

Snelus                            ... 
Rirhards,  W.  F.           -             -             - 

I.  1866 
—  1866 

II.  1867 

Chemist  to  Dowlais  Iron  Works. 

Whichelo         .... 
Thorp 

III.  1866 
—  1866 

— 

Chemist,  Bass's  Brewery. 

Richards,  E.     - 

I.  1866 

II.  1867 

Willans            - 

III.  1866 

Bell,  W.  E.      - 
Black,  11.  A.   - 
Oloud,  T.- 

III. 1867 
I.  1867 
II.  1867 
II.  1867 
III.  1867 
I.  1867 
II.  1867 
II.  1867 
III.  1867 

II.  1868 

Chemist,  Landore  Works,  Swansea. 
Obtained  a  scholarship  at  Oxford,  and  left. 
Assayer,  Wallaroo  Copper  Co.,  Australia. 
Chemist  to  Iron  Works,  Nottingham. 
Chemist  to  Rivers  Commission. 
Geological  Survey. 
Chemist,  Barrow  Ironworks. 
Science  Teacher. 

Thorpe,  Win.  -             ... 

Fox-Strangways          ....''. 
Richards,  W.  F. 
Jones,  Thos.                   -             -              _ 
Griffiths,  J.  A.              ... 

Collins               --.. 

Buckley,  F.      - 

II.  1867 

—  1867 

Teacher  to  Miners'  Association  of  Cornwall. 

Broorae,  Gordon          ... 
Butler,  F.  II.  - 
Douglas,  G.  R. 

I.  1868 
I.  1868 
III.  1868 

I.  1869 
III.  1869 

F.G.S.,  Lecturer,  Hclmoth  College,  Canada 
Exhibition,  Oxford. 

Elliott,  M. 

II.  1868 

Frechville        - 
Green,  G.- 
Martin, Elias  -            ... 

II.  1868 
I.  1868 
III.  1868 

— 

Managing  Westminster  Gold  Mine,  Nova  Scotia. 
Copper  Extraction  Company,  Newcastle. 

Maury              -             ... 
Page,  F.  J.      - 

II.  1868 
II.  1868 

I.  1869 
II.  1869 

Min.  Agent,  State  Land  Office  in  Virginia,  U.S. 

Tanner,  H.  W.  L.        - 
Williams          -            ... 

II.  1868 
III.  1868 

Exhibition,  Oxford. 

Robinson,  R.  Bird        ... 
Foster,  E.  Le  Neve      - 
Liversidge        - 
Johnson,  Sollas            - 

I.  1868 
I.  1869 
I.  1869 

II.  1868 
II.  1868 
I.  1870 

Haematite  Works,  Cumberland. 
Assist.  Reduction  Officer,  Pestarena  Mines. 
Exhibition,  Cambridge. 

Wright,  P.       - 

III.  1869 

»              » 

Noble  -            -            ... 

—  1869 

Gowland          - 
Bickerton         -             ... 
Bayley,  F.  W. 

I.  1869 
III.  1869 
III.  1869 

I.  1870 
—  1870 
II.  1870 

Copper  Works,  Manchester. 
Science  Teacher,  Hartley  Institute,  Southampton. 

Kenwick          - 

II.  1869 

I.  1870 

Jewesbury                     • 

II.  1869 

Dillon,  E.         --.. 

I.  18C9 

II.  1870 

Wilkinson,  Thos.          - 
Terry  ..... 
Tait     --. 

—  1869 
III.  1869 
—  1869 

II.  1869 
I.  1869 
1870 

Agent  at  Silverdale  Collieries,  Staffordshire. 
Mine  Agent,  Dudley. 

Shuttleworth,  R.  K.     - 

—  1869 

Williams,  Ch.  - 



II.  1869 

Atkinson          -             - 

I.  1870 

Ballard            - 

IT.  1870 

Bowrey            .... 
Chapman         .... 

II.  1870 
—  1870 

— 

Chemist  to  Government,  Jamaica. 

Dowiiar            -             ... 

III.  1870 

Gilchrist           .... 

I.  1870 

Herman,  W.  D. 

II.  1870 

Jackson,  M.     - 

II.  1870 

Mallet,  F.  R.    - 
Miller,  Hugh  -             ... 

I.  1870 
III.  1870 

— 

On  leave  from  Geological  Survey  of  India. 

1'arker,  T.  Jeflery        ... 

II.  1870 

Taylor,  Frank    "... 

I.  1870 

— 

W.  W.  Smyth, 
Eiqn  !•'.](. S. 
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2334.  (Chairman.)  Are  many  of  them  employed  as 
managers  of  mines  ? — Not  a  great  number. 

2335.  Do  you  think  that  there   arc  reasons  why 
that  is  not  to  be  expected  ?— There  are  reasons  of 
different  kinds  in  different  mining  districts.     In  the 
metalliferous  mine  districts,  say  of  West  Wales.  Corn- 
wall, and  the  Isle  of  Man,  &c.,  it  is  desirable  usually 
to  select  for  the  management  of  the  mines  men  who 
have  been  raised  from  the  ranks,  who  arc  thoroughly 
un.,,1  workmen,  who  evince  the  power  of  commanding 
other  men,  and  who  shall  have  a  thorough  knowledge 
and  experience  of  what  is  technically  called  breaking 
ground ;  and  the  reason  for  this  is,  that  so  lar<*e  a 
proportion  of  the  total  expenses  of  a  mine  consists  in 
the  charge  of  breaking  ground  by  blasting  or  other- 
wise, that  unless  a  man  is  a  good  judge   of  that  the 
mine    is   not    likely   to  succeed  ;    and   the   greater 
chance  of  commercial  success  is  ascribed  to  a  man  for 
his  being  a  good  judge  of  this  than  for  his  bein<*  a  man 
of  scientific  attainments.     In  the  colliery  districts  on 
the  other  hand,  there  is  frequently  another  reason,  and 
that  is,  as  in  civil  engineering  so  in  colliery  engineering 
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or  colliery  viewing,  as  it  is  commonly  called,  it  is 
usual  for  an  engineer  of  repute  to  take  a  number  of 
pupils  into  his  office.  Those  pupils  pay  down  a  hand- 
some sum  for  the  privilege  of  attending  in  his  office 
and  being  admitted  to  the  practice  of  the  collieries 
with  which  he  is  concerned,  and  necessarily  they  look 
with  a  little  jealousy  upon  any  system  by  which  young 
men  should  be  prepared  for  such  a  position  without 
having  passed  an  apprenticeship  in  their  offices. 

2336.  The  young  men  who  have  passed  through  the 
courses  of  the  School  of  Mines  have,  as  a  general 
rule,  to  learn  the  practical  part  of  their  business  sub- 
sequently, have  they  not  ?— The  greater  part  of  them. 
A  few  have  come  there  after  acquiring  some  practice, 
and  those  have  generally  distinguished  themselves  by 
taking  good  classes. 

2337.  They  have   acquired   a    certain    amount   of 
practical  knowledge,  and  they  then  come  to  you  for 
the  scientific  knowledge  ? — Yes,  and  I  only  wish  that 
more  of  them  could  come  prepared  in  that  manner. 

2338.  Do  you  think  that  means  could  be  adopted 
for  increasing  the  number  of  such  students  ? — I  think 
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ir.  ir.  Smytk,    it  is  verv  i.n:l.aM.'  that  as  the  advantages  of  the  school 
A'*,..  /-'.A.*,     become  'b, -tier   known   a   larger   number  will   come 

5  July  1870.         ,,.ja9  '  j^    ou  gee  any  tendency  to  increase  in  the 

Dumber  of  practical  men  coming  to  you  as  students  \ 

—Within  the  last  few  yenrs  we  have  had  a   larger 
attendance,  but  the  increa.se  has  pot  been  very  marked. 

•>;I40.  Do  you  think  that  the  lecturer  himself  dei 
advantage  from  intercourse,  with  engineers  and  ma- 
nagers of  minrs,  iintl  "tht-r  persons  connected  with 
mines?—!  think  it  is  one  very  important  matter 
indeed  that  with  regard  to  a  technical  subject  of  that 
kind,  tin-  lecturer  and  his  students  should  be  brought 
in  contact  with  them  as  much  as  possible.  I  hold, 
therefore,  that  besides  our  connexion  with  the  Geo- 
logical Survey  and  the  Mining  Record  Office,  my  own 
position,  as  dealing  practically  with  the  mines  of  the 
Prince  of  Wales  and  those  under  the  Woods  and 
Forests,  is  of  very  great  value  to  the  .students,  inasmuch 
as  I  have  daily  necessity  for  becoming  acquainted 
with  all  the  conditions  under  which  mines  are  let  as 
well  as  worked,  and  that  gives  me  an  opportunity  of 
fiiher  taking  with  me  some  of  the  students  occasionally 
to  see  the  working  of  the  mines,  or  giving  them  suitable 
hints  and  introductions. 

2341.  Do  I  understand  that  you  take  your  students 
down  to  Cornwall  occasionally  ?— I  have  occasionally 
taken  several,  but  it  is  very  commonly  the  case  that 
one  or  two  accompany  me,  and  in  other  cases  I  give 
letters  to  my  assistant  in  Cornwall,  or  to  some  of  the 
managers  of  the  mines  with  whom  I  am  connected. 

2342.  (Sir  John  Lubboch.)  You  are  very  intimately 
acquainted,    are   you  not,   with  the  mining  industry 
of   Cornwall? — "Yes,   very     intimately    indeed    with 
Cornwall. 

2343.  The  mining  districts  of  that  county  have  been 
long  of  great  magnitude  and  importance  ? — Very  long 
indeed,  and  of  very  great  importance. 

2344.  Do  you  consider  that  acquaintance  with  the 
science  of  mining  enables  much  economy  to  be  effected 
in  the  selection  and  working  of  a  mine  ? — I  think  it  is 
extremely  important,  and  to  a  greater  extent  than  our 
shareholders  are  generally  aware  of. 

2345.  Has   not   the    production  of  copper   ore  in 
South  America  in  the   last  few  years  very  materially 
interfered  with  the  prosperity  of  the  Cornish  mines  ? 
— It  has  interfered  very  much  with  copper  mining, 
but,  on  the  other  hand,  the  tin  ore  has  recovered  from 
its  depression  of  a  few  years  since,  and  that  has  tended 
in  some  measure  to  make  up  for  the  depression  in 
copper.     Mining  is  very  active  at  present  in  Corn- 
wall. 

2346.  The  two  industries  are  to  a  certain  extent 
separate,  or  independent  one  of  another,  and  I  believe 
copper  is  now  in  a  state  of  great  depression,  is  it  not  ? 
— It  is  so. 

2347.  A  good  many  copper  mines  are  closed,  are 
they  not  ? — Many  of  them  have  been  closed. 

2348.  And  that  throws  a  great  number   of  hands 
out  of  work  ? — Yes,  a  great  number. 

2349.  I  suppose  you  think  that  a  great  deal  of  the 
dillii'iihy  which  occurs  in  consequence  of  the  working 
of  tin-  Cornish  mines  might  become  balanced  by  more 
ecientitic  methods  of  working  them  as  compared  with 
those    in  distant  countries  ? — Undoubtedly.      There 
are  also  two  or  three  difficulties  which  have  arisen  of 
late  years,  and  which  may  to  a  great  extent  probably 
be  overcome  in   the  future  by  extended  knowledge. 
One  of  them  is  the  very  large  proportion  of  poor  ores 
which  we  get  in  Cornwall,  that  is  to  say,  ore  of  very 
low  pcr-centage,  and  in  which  certain  noxious  ingre- 
dii  n tx   are  largely  pre.-ent,  such   as   iron  pyrites  :nnl 
ar.-enical   pyrites,  about  which    it    is    very    probable 
indeed  that  further  metallurgical  and  mechanical  know- 
ledge may  produce  a  great    change   in    the   results  of 
working  such  mines. 

2.350.  I  gather  that  it  is  peculiarly  important,  under 
present  circumstances,  with  reference  to  the  interests 
of  Cornwall,  that  a  diffusion  of  scientific  knowledge 
should  be  secured  as  generally  and  as  rapidly  as  pos- 


sible ? — I  believe  it  is  beginning  to  be  strongly  felt  in 
Cornwall  itself. 

2351.  In  fact  it  is  almost  necessary  at  the  present 
time  ? — Yes,  it  is  so. 

2352.  (Mr.  S(  i  in  iti' ho  it.)  You  have  slated  that  there 
is  a  difficulty  in  teaching  a  subject  so  technical  as  that 
of  mining  in  the  ordinary  way.     Do  you  consider  that 
by  any  system  of  examination  by  papers  from  a  centre 
like  that  of  South   Kensington   the  qualifications  of 
pupils   can  be    sufficiently   ascertained  ? — It   is  not 
altogether  satisfactory. 

2353.  So  that  in  that  respect  the  subject  of  mining 
stands  011  a  somewhat  different  footing  from  the  other 
numerous    subjects  which    form  part   of  the    South 
Kensington  programme  ? — I  think  it  does.     It  is  like 
other  technical  subjects  ;  take,  for  instance,  tailoring. 
A  man  might  give  you  a  very  good  account  on  paper 
how  a  coat  should  be  cut,  and  how  the  different  seams 
should  be  sewed  together,  and  yet  perhaps  he  might 
not  be  able  to  make  a  stitch  himself.     In  the  same 
way  a  mining  man  may  write  very  plausibly,  but  he 
may  be  very  unfit  to  receive  honours  in  mining. 

2354.  Do  you  think  that  that  is  peculiar  to  mining, 
or  does  not  it  apply  also  to  other  technical  subjects  ? 
— It  must  apply  more  or  less  to  all  the  technical  sub- 
jects where  a  handicraft  comes  in,  and  where  actual 
experience  is  needed. 

2355.  Can  you  suggest  any  plan   by   which   the 
qualifications  of  those  students  could  be  ascertained 
more  thoroughly  than  by  a  system  of  papers  like  that 
of  South  Kensington  ? — I  think  that  great  care  on  the 
part  of  examiners  may  to  some  extent  counteract  the 
difficulty.     I  see  for  instance  in  many  a  paper  very 
distinctly   whether   a    man   writes   from   a   practical 
acquaintance  with  what  he  is  describing  as  a  general 
rule,  but  I  am  scarcely  prepared  to  devise  a  scheme 
for  actually  ascertaining  a  man's  practical  fitness. 

2356.  Seeing  that  the  number  of  mining  districts  is 
comparatively  small,  and  may  be  defined,  do  you  think 
it  may  be  possible  to  conduct  local  viva  vocc  examina- 
tions in  certain  centres? — Not  I  think  without  a  very 
great  amount  of  expence.     Seeing  the  very  outlying 
position  of  many  of  the  mining  districts,  I  think  it 
would  be  coupled  with  great  difficulty. 

2357.  You  mean  expense  in  bringing  the  pupils  up 
for  examination,  I  presume  ? — Either  in  bringing  the 
pupils  up  for  examination,  or  carrying  the  examiner 
to  the  neighbourhood  of  the  pupils. 

2358.  The  extreme   points,  I  suppose,  would   be 
Cornwall  and  the  coalfield  of  Lanarkshire  ? — It  is  not 
so  much  the  actual  distance  which   constitutes  the 
difficulty.     The  difficulty,  as  it  appears  to  me,  is,  that 
if  you  were  to  take  a  district  like  Wales,  you  may  get 
a  number  of  valleys  ramifying  in  different  directions 
with   mines   seated   in   them,  and   very  few   people 
dwelling  in  each  valley,  and  yet  requiring  schooling 
of  this  kind,  and,  consequently,  great   difficulty   in 
getting  a  satisfactory  system  of  schooling,  not  to  say 
of  examination. 

2359.  That  would   apply  more,  would   it   not,  to 
teaching  than  to  examination  ? — It  does  so. 

2360.  That   is   one    difficulty    that    local    mining 
schools  really  have  to  contend  with  ? — Undoubtedly. 

2361.  I  believe  that  great  efforts  have  been  made 
in  Cornwall  by  a  small  number  of  persons  to  spread 
instruction  in  the  sciences  relating  to  mining  ? — There 
have.     I  have  been  a  subscriber  to  that  school  from 
the  first,  and  I  have  seen   something  of  its  working, 
and  I  think  that  the  amount  of  good   that  has  been 
done  by  it  is  very  creditable  to  the  few  and  rather 
moderately  paid  teachers  who  have  been  employed. 

2362.  Have  the  owners  of  the  large  mines  contri- 
buted satisfactorily  to  the  funds  for  the  support  of 
those  schools  ? — Not  very  generally.      Many  of  the 
Cornish  mineral   owners   have   subscribed  ;  but,  as  a 
general    rule,  the  great  misfortune  is  the   fact   of  the 
shareholders  being  often  parties  residing  at  a  distance 
from  the  mines,  which  has  militated  against  assistance 
being  obtained  from  the  body  of  the  shareholders. 

2363.  And  also,  I  suppose,  it  is  owing  to  the  fact 
of  their  being  a  fluctuating  body  ? — Yes. 
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2364.  In  the  great  smelting  district  of  Swansea,  lor 
Instance,  is  there  anything  in  the  nature  of  a  local 
mining  or  metallurgical  school? — I  am  notiiware  (.hat 
there  is.     From   that  district  some  young  men  have 
come  within  my  knowledge    to    the    Bristol    mining 
school,  and  a  school  has  been  talked  of  at  Swansea, 
but  I  am  not  aware  that  it  has  been  actually  esta- 
blished. 

2365.  The  Bristol  school  suspended  its  operation 
some  time  since,  did  it  not  ? — I  think  it  did. 

2366.  Is  it  now  again  in  full  activity? — I  have  not 
heard  of  its  working   lately.      Mr.   Brough,  who,  I 
believe,  is  called,  will  be  able  to  give  the  Commission 
information  upon  that  point. 

2367.  With  regard  to  the  smelting  works  in  South 
Wales,  and  speaking  more  especially  now  of  copper 
and  zinc,  is  it  the  case  that  the  owners  of  those  works 
have  procured  managers  and  other  responsible  servants 
from  the  continent  ? — Yes,  that  has  been  repeatedly 
the  case. 

2368.  How  do  you  account  for  that  ? — Because  they 
could  not  get  men  who  have  passed  through  the  same 
courses  in  England.     Mr.  Vivian,  as  long  as  25  years 
ago,   was   obliged  to  get  assistants  who  had  passed 
the  courses  at  Freiberg. 

2369.  I  do  not  ask  the  question  in  disparagement 
of  the  mining  school  in  Jermyn  Street,  but  how  do 
you  account  for  your  own  people  taught  in  that  school 
not  having  obtained  those  appointments  rather  than 
foreigners  ? — I   think   that   a  reference   to   that   list 
which  I  have  handed  in  will   show  that  a  great  many 
have  obtained   those   appointments  of  late  in   South 
Wales.     Therefore  that  is  no  longer  the  case  to  the 
same  extent,  for  we  are  now  supplying  managers  who 
have  been  students  at  the  mining  school. 

2370.  Could  you  give  an  instance  of  that  ? — I  may 
mention  that  one  of  our  students  who  took  first  classes 
with  us  in  the  years  1860  and  1861  is  now  engaged  in 
applying  under  Mr.  Siemens  the  regenerative  furnaces 
to  steel  making  at  Landore  and  elsewhere. 

2371.  Mr.  Siemens  himself  being  a  foreigner  and 
well  acquainted  with  all  the  continental  schools  ? — • 
Yes. 

2372.  To  some  extent  I  suppose  the  mining  school 
in  Jermyn  Street  was  under  the  usual  disadvantage  of 
a  new  institution  ? — Quite  so.     There  are  many  parts 
of  the   country  in  which  they  have  scarcely  heard 
of  it. 

2373.  And  on  having  heard  of  it,  it  would  naturally 
take  some  time  before  it  commanded  the  full  confi- 
dence that  has  been  enjoyed  by  the  old  continental 
schools  ? — As  a  general  rule  I  think  it  may  be  said 
that  a  school  of  that  kind  requires  to  get  into  full 
swing  something  like  two  or  three  generations. 

2374.  Are  you  acquainted  with  the  mining  school 
at  Wigan  ? — Not  intimately.     I  recollect  the  master, 
Mr.  Birkenhead,  attending  my  classes. 

2375.  That  school  has  ceased  to  exist,  has  it  not  ? — 
I  was  not   aware  of  that.     I  may   state  that  I  have 
received  in  the  last  examination  several  papers,  which 
bear  internal  evidence  of  coming  from  the  neighbour- 
hood of  Wigan,  so  that  I  presume  that  they  must  have 
been  sent  by  classes  which  have  started  independently 
of  the  school. 

2376.  You  have  stated  that  the  amount  of  schooling 
for  the  various  classes    of   workmen   and  assistants 
should  be  very  different  ;  would  you  not  say  thai  the 
schools  should  correspond  to  the  requirements  of  those 
various  classes  in  grade  ? — Yes. 

2377.  That  I  believe  is  the  case  in  the  continental 
schools  ? — It  is  so.     There  are  schools  especially  for 
overmen  in  France,   and  I  may  instance  that  very 
capital  men  have  been  turned  out  from  the  school  at 
Alais  who  are  intended  for  first-class  artizans. 

2378.  The    school   at   Alais    being    intended    for 
foremen,  and  the  Ecole  des  Mines  in  Paris  for  mining 
engineers  ? — Quite  so. 

2379.  The  same  arrangement   prevails  in. Germany 
also  ? — Yes,  in  the  Prussian  schools  ulso. 

2380.  Are   you    acquainted    with    the    school    at 
Bochum  ? — I  have  never  seen  it. 


2381.  Are  you  personally  acquainted  with  any  of   W.  W.  Smyth, 
the  Prussian  mining  schools  of  the  second  grade  ? — 1     £*?•»  FJLR 

have  talked  \vith  people  connected  with  those  at  Siegen  

and  Clausthal,  but  I  do  not  know  their  working  inti-     5       y  ll 
tnalely. 

2382.  Are  you  aware  that  those  secondary  schools 
are  in  nearly  every  instance  supported  in  a  great 
measure  by  local  contributions? — No,  I  wa«  not  aware 
of  that. 

2383.  But  is  it  your  opinion  that  the  state  can  l>c 
expected  to  provide  all  the  funds  required  for    the 
establishment  of  such  schools  in  this  country  ? — No,  I 
see  no  reason  at  all  why  they  should  not  be  largely 
supported  by  voluntary  contributions. 

2384.  Is  not  the  direct  interest  of  the  mine-owners 
so  great  that  they  may  be  fairly  expected  to  contribute? 
— Unfortunately  a  great  many  of  them  do  not  see  it 
to  be  their  interest,  and  so  it  generally  falls   very 
heavily  upon  the  few. 

2385.  Is  not    that    state    of   things  beginning  to 
change  somewhat  ? — I  think  it  is,  from  the  active  part 
that  has  been  taken    recently  by  the   committee  of 
the  Institute  of  Mining    Engineers  in  the  north  of 
England. 

2386.  Are  you  aware  that  until  within  the  last  two 
or  three  years   the  leading  persons  connected  with 
mining  in  the  north  of  England  were  quite  unaware 
of  the  assistance  which  South  Kensington  was  giving 
to  schools  of  this  kind  ? — Yes,  I  am  aware  of  that . 

2387.  And  it  was  after  Mr.  Daglish  had  been  sum- 
moned as  a  witness  before  a  committee  of  the  House 
of  Commons  the  first  effort  was    made  to  establish 
science  classes  in  the  colliery  districts  of  the  north  of 
England  ? —  1   was    not   aware    before   that   he   had 
attended  that  committee. 

2388.  Do  you  know  whether  there  is  any  mining 
school  in  North  or  South   Staffordshire  ? — 1  am  not 
aware  that  there  is  ;  I  think  there  is  not. 

2389.  Do  you  think  that  there  is  any  mining  or 
metallurgical  district  of  equal  extent  in  any  part  of 
continental  Europe  to  that  of  North  and  South  Stafford- 
shire without  a  mining  school  ? — No,  certainly  not. 

2390.  Are  you  aware  that  the  value  of  the  minerals 
of  every  kind  in  that  district  is  increasing  daily,  owing 
to  their  increasing  scarcity  ? — I  presume  that  it  is  so 
locally. 

2391.  Under  those  circumstances  would   you   not 
think  that  economy  of  working  would  be  necessary  for 
the  prosperity  of  the  district  ? — There  can  be  no  doubt 
whatever,  especially  to  those  who  have  seen  the  great 
waste  that  has  been  carried  on  in  the  working  of  the 
thick  coal  there. 

2392.  With  reference  to  the  smelting  of  copper 
and  zinc,  is  it  not  the  case  that  many  of  the  more 
valuable  processes  for  utilising  lean  ores  have  originated 
on  the  continent  ? — I  believe  that  they  have. 

2393.  And   that  many   of  them   are  of  a  highly 
scientific  nature  ? — Yes.    I  should  mention  that  I  have 
recently  heard  that  one  of  those  processes  has  been 
so  successfully  adopted  by  one  of  our  late   students, 
that  he  is  making  a  very  large  income  from  a  process, 
to  some  extent  devised  by  him,  for  the  treatment  of 
some  of  the  refuse  copper  ores. 

2394.  That  process,  I   suppose,  is  one  depending 
upon  theoretical  considerations  ? — Undoubtedly. 

2395.  You  say  that  some  of  the   papers  received 
show  much  practical  acquaintance  with  one  district, 
but   great  want  of  knowledge  of  what   is   done   in 
others.     Would  not  a  more  thorough  scientific  teach- 
ing be  a  great  corrective  of  such  a  state  of  things  ? 
— Undoubtedly,  it  would.     Greater  intercommunica- 
tion between  different  districts  is  very  much  wanted. 
That  has  been  to  some  extent  supplied  in  the  colliery 
districts  of  late  years  by  the  reports  of  the  coal  mine 
inspectors  under  the  Home  Office,  and  by  the  action 
of  the  institutes  of  mining  engineers  in  different  dis- 
tricts ;  but  the  communication  is  still  defective. 

2396.  And  that  state  of  tilings   exists,  notwith- 
standing the  greater  rapidity  of  communication  of  late 
years  throughout  the  country  ? — It  does,  in  some  dis- 
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very  naturally,  on  account  of  the  inaceesMhihty, 
nttrelT  mMdag,  of  mining  localities. 
•'.!'»:  But  taking,  for  instance,  the  subject  of  coal 
>8TO-  mining,  11111!  the  districts  of  Staffordshire  and  the. 
MTthof  England,  is  it  not  the  case  that  the  diversity 
of  practice  in  those  two  districts  can  M-areely  be  ac- 
counted for,  entirely  upon  the  consideration  merely  of 
the  different  circumstances  of  those  districts  ? — It  is 
most  difficult  to  understand. 

2398.  In  point  of  fact,' in  some  districts  the  rule-of- 
tlunnb  prevails  in  spite  of  everything  ? — It  is  quite  so. 

2399.  Do  you  think  that  that  state  of  things  lias  a 
prejudicial  bearing  upon  the  safety  of  mines  ? — Yes, 
to    a    very    great    extent.     In    nothing  is   it    more 
remarkable   than    in    the   prevalence    throughout   the 
greater  part   of   the  country  of  a  system  of  making 
plans  upon  the  magnetic  meridian,  instead  of  the  true 
meridian,  and  the  total  ignorance  on  the  part  of  many 
people  who  survey  mines  of  that  magnetic  meridian 
being   liable    to    change  ;    so    that    you   may   have 
occasionally  a  working  supposed  to  be  safe,  and  which 
may  be  directing  the  men  straight  to  their  destruction. 

2400.  Are  you  acquainted  at  all  with  the  degree  of 
education  of  managers  and  of  practical  minors  on  the 
continent  ? — Yes,  I  have  seen  a  good  deal  of  them. 

2401.  Taking   the    two    classes    separately,    how 
would  you  compare  the  state  of  instruction  of  each, 
say  in  France  and  in  Germany,  with  the  correspond- 
ing classes   in   England  ? — As   a  general    rule    the 
managers  with  us  are  very  inferior  in  general  acquire- 
ments, but  they  often  make  up  for  it  by  a  greater 
amount  of  energy  and   practical    acquaintance  with 
their  subject,  whilst  as  a  rule  our  workmen  are  far 
superior  in  practical  knowledge  and  skill. 

2402.  Is  there  any  reason  to  believe  that  the  energy 
of  our  managers  would  be  diminished  if  they  were 
better  instructed  ? — No  ;  I  think  not.    I  may  instance 
one  case  which  occurred  to  me  last  week  only.     The 
chief  officer  of  the  very  extensive  Prussian  mines  of 
Mansfeld  and  Eisleben,  M.  Leuschner,  was  over  here, 
and  I  gave  him  some  letters  of  introduction  to  different 
parts  of  the  country  ;  he  could  scarcely  speak  a  word 
of  English,  so  that  he  was  obliged  to  be  dependent 
upon  an  interpreter  to  some  extent,  but  he  stated  on 
returning,  after  visiting  several  of  our  works,  that  he 
had  not  seen  much  in  the  way  of  machinery  that  had 
surprised   him,  nor  was  he  much    struck   with   the 
knowledge  of  our  managers,  but  he  had  been  perfectly 
amazed  at   the    skill    and    ability   and    energy   and 
strength  of  the  workmen  with  whom  he  came  into 
contact. 

2403.  Then  you  would  say  that,  taking  economical 
considerations  solely   into   account,   we   should   aim 
chiefly  at  the  education  of  our  managers  ? — That  is 
very  strongly  my  impression. 

2404.  Do   you   think    that    that   is   likely    to   be 
accomplished  by  a  central  school,  like  the   Jermyn 
Street  school,  to  the  extent  to  which  it  ought  to  be  ? 
— It  can  only  be  an  extremely  slow  process. 

2405.  But,   assuming   that   a   somewhat  advanced 
secondary    instruction     were     within    the    reach    of 
managers  in  their  respective  localities,  do  you  think 
that  their  progress  would  be  very  much   more   rapid  ? 
—  I  think   there  is   no  question  of  it,  and  one   great 
advantage,  which  would  be   obtained  by  it  would  be 
the  giving  of  them  a  greater   interest  in  scientific 
subjects,  bearing  upon  their  profession,  than  in  know- 
ing what  are  the  odds  on  some  favourite  horse. 

2406.  You  think  that  the  superior  class  of  work- 
rnrr,  those  from  whom  our  overmen  are  now  drawn, 
would   avail   themselves  of  such   institutions  if  they 
existed  ? — I  think  where  it  is  possible  they  would, 
generally  speaking,  be  very  willing  to  do  so. 

2407.  The  experience  of  the  Cornish  mining  school, 
I  presume,  is  confirmatory  of  that  ? — Quite  so.     One 
difficulty  I  ought  to  mention,  which  is,  that  as  long  as 
those  better  educated  young  men  remain  rare  ca 

is  very  difficult  to  get  them  to  go  on  with  their 
handiwork,  as  there  are  so  many  inducements  for  them 
to  go  off  into  some  side  branch,  to  become  clerks  or 
something  of  that  kind,  whence  there  is  a  little  feeling 


ngainst  it  on  the  part  of  the  managers,  and  I  believe 
until  education  becomes  more  general  in  the  clcmen- 
tarv  schools,  one  can  hardly  expect  to  get  over  that 
difficulty. 

2408.  And  that  would  be   corrected,  would  it   not, 
by  the  existence  of  such  schools  as  we  have  been 
talking  of? — Unquestionably. 

2409.  (Dr.  S/iarpcy.)  You  are  in  favour  of  a  more 
general  diffusion  of  knowledge,  so  as  to  make  indivi- 
dual cases  less  remarkable  ? — Yes. 

2410.  (Mr.  Samuelson.)  You  would  endeavour  to 
combine  practical  work  with  theoretical  instruction  ? 
—If  possible,  I  should. 

2411.  Are  you  aware   that   that   is  done    in    the 
secondary  mining   schools   in  Prussia? — Yes,  I   am 
aware  of  that,   and  it  has   been  very    satisfactorily 
done  by  such  classes  in  Cornwall. 

2412.  Those  classes  being  evening  classes? — Yes. 

2413.  No  attempt,  then,  has  been  made  to  establish 
day  classes  in  Cornwall,  in  which  the  pupils,  being 
practical  miners,  pass  a  part  of  their  year  ? — I  can 
hardly  undertake  to  say  that  no  attempts  have  been 
made  in  that  way,  but  the  generality  of  the  schools 
are  evening  schools. 

2414.  And  the  men  have  been  working  on  the  same 
day   practically   as  that  on   which    they  have  been 
studying  ? — Yes. 

3415.  As  a  rule,  can  the  miners  in  Cornwall  read 
and  write  ? — No  ;  the  proportion  of  miners  is  perhaps 
rather  large  who  cannot  read  and  write,  but  amongst 
the  children  of  the  newer  generation,  those  who  are 
now  growing  up,  the  proportion  of  those  who  cannot 
read  and  write  is  probably  about  one-sixth. 

2416.  Do  you   anticipate  that  increased  elementary 
education   would  indispose  the  boys  to  work    with 
their  hands  in   the  mines  ? — It  would  undoubtedly  if 
it  were  protracted  too  long;  that  is  to  say,  if  they 
were  kept  to  an  age  of  more  than  11  or  12  at  schools 
it  would  undoubtedly  destroy  them  as  workmen. 

2417.  Would   you   put  the    age  so  low  as  12  ;  or 
would  you  be  inclined  to  extend  it  to  13  ? — No,  cer- 
tainly.    I  speak  without  the  slightest  hesitation,  that 
children   require  so  much  to  practise  their  eyes  in 
observation  in  the  kind  of  work  which  is  put  before 
them  at  the  mines,  that  if  their  schooling  were  ex- 
tended until  they  were  13,  I  believe  that  they  would 
suffer  materially  as  workmen. 

2418.  That  being  so,  would  you  consider  it  possible 
to  make  night  schools  obligatory  up  to  say  16  years  of 
age  as  a  condition  of  being  allowed  to  work  ? — I  think 
it  would  be  very  possible. 

2419.  You  said  that  you  frequently  had  applications 
to  recommend  agents,  is  that  chiefly  from  mine  owners 
or  from  persons  engaged  in  the  working  of  mines  ? — 
Principally  from  persons  engaged  in  the  working  of 
mines,    proposing  to  take  or   having  an  interest  in 
colonial  or  other  mines,  generally  speaking  colonial. 

2420.  Comparing  the  higher  mining  schools  abroad, 
those  which  you  have  called  academies,  with  the  School 
of  Mines  in  Jermyn  Street,  are  you  able  to  draw  any 
instruction  from  them  as  to  improvements  which  might 
be  made  in  your  own  institution  ? — Premising  that 
in   view  of  differences   in   the   habits   and  business 
character  of  the  people,  our  course  of  study  as  com- 
pared with  the  foreign,  should  be  abbreviated,  I  think 
that  wo  might  be  made  more   complete  in  one  or  two 
respects,  by  the  introduction  of  a   class  on  general 
surveying,  and    especially    underground    surveying, 
a  subject  needed  very  much  by  miners,  and  which  at 
present  our  students  would  have  to  learn  elsewhere. 
It  is   a   speciality   which   can   only  be  worked   out 
practically,  of  course,  in  the  mines. 

2421.  But  the  principles  of  which  it  would  be  de- 
sirable to  learn  in  the  school  ? — Yes. 

2422.  Is  the  entire   absence  of  any  instruction  in 
mathematics  a  drawback  to  giving   such   theoretical 
courses  ? — There  are  so  many  other  places  where  they 
can   learn  mathematics,  that  it  is  thought  we  might 
dispense  with   our  teaching  this   among   other  pre- 
liminary subjects  at  the   actual   school,  but  hitherto 
the  students  have  come  with  a  very  small  amount  of 
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preparation  in  mathematics)  as   might  be  expected 

from  lli;>  small  sprinkling  of  mathematics  \vliirli  is  met 
•with  in  :i  great  portion  of  the  school.-:  in  the  cc  untry. 

2423.  Jn  point  of  fact,  during   their  attendance   .it 
your  courses,  have  they  acquired  mathematical  know- 
ledge elsewhere? — 1    am   not    aware    (hat,    theyhine, 
but  a  good  many  of  them,  who   attended   my  courses, 
ha\e   a  certain    acquaintance   with   geometry,  and  al- 
gebra, although  to  a  small  extent. 

2424.  Yon  have  stated    that  there  is  some  jealousy 
on  the  part  of  mining  rn^inoe-rs  (<>  allow  your  courses 
to    be    substituted    for    an    apprenticeship? — I    have 
never  heard  any  distinct  expression  of  it,  but  it  is  very 
much    the    same   as    the   feeling  with   regard    to  the 
general  civil   engineers   which   was    exhibited   at  the 
time  that  the  Civil  Engineers'  College  was  erected  at 
Putney.  * 

2425.  Do  you  think  that   that  jealousy  was  well 
founded? — To  a  certain  extent.     Yes,  as  regards  the 
preparation  for  a  particular  district. 

2426.  But  if  an  apprenticeship  could  be  combined 
with  theoretical  courses,   would  not  that  on  the  whole 
perhaps   be   better  than   either    of  the   other   plans 
separately  ? — I  believe   that  it  would  be  a  very  im- 
portant  step,    and    some    few  of  our    students    have 
adopted  that  plan  ;  that  is  to  say,  they  have  come  up 
from  their  apprenticeship  with  a  colliery  viewer,  or 
in    some  cases    have    afterwards    gone    to    a  colliery 
viewer. 

2427.  They  have  first  completed  their  apprentice- 
ship, and  then  come  to  the  mining  school  ? — Or  they 
have  come  away  during  a  part  of  their  apprenticeship. 
I  am  not  quite  certain  whether  others  have  taken  their 
apprenticeship  afterwards,    as,  for   instance,  did  the 
manager  of  the  extensive  collieries  of  Shireoaks,  in 
Nottinghamshire,  the  Duke  of  Newcastle's. 

2428.  If  a  school   of  mining  were  established  in 
the  centre  of  a  mining  district  would  there  not  be 
greater  facilities  for  combining  the  two  branches  of 
instruction  ? — Certainly  there  would. 

2429.  And  so  far  that  would  be  an  argument  for 
the  establishment  of  local  schools  in  the  great  mining 
centres  ? — It  is  so,  especially  with  reference  to  such  a 
subject  as  I  have  just  mentioned,  underground  sur- 
veying ;  they  might  learn  that  thoroughly  in  that  way. 

2430.  Assuming   large   local  colleges   to   be   con- 
templated, do   you   think  that  there  would  be  much 
difficulty  in  obtaining  competent  teachers  ? — At  first 
I  believe  there  would. 

2431.  That  is  to  say,  if  you  were  to  establish  several 
colleges  of  that  kind  at  the  same  time  ? — Quite  so  ;  it 
must  be  done  by  degrees. 

2432.  But  if  it  were  done  at  intervals  of  three  or 
four  years,  you  think  that  difficulty  would  disappear  ? 
— I  believe  it  would. 

2433.  (Dr.  Sharpey.}  I  think   you   said  that  your 
pupils  would  enter  to  your  courses  of  instruction  with 
more  advantage   if  they  had  had  some  previous  ac- 
quaintance practically  with  mining  ? — They  would. 

2434.  Then  of  course  I  presume  you  expect  that 
they    should     have  previous    instruction    in    general 
science,  say  in  physics,  chemistry,  and  mineralogy  ? 
— Yes. 

2435.  How  do  you  think  those  two  conditions  could 
be   combined  ;  would  you  require  them  before    they 
entered  upon  the  study  of  mathematics  and  physics, 
and  so  on,  to   have  had  some  practical  acquaintance 
with  mining,  or  supposing  they  first  got  their  training 
in  pure  science,  would  you  advise   that  they  should 
go    to    a   miner  or   a  mining  district    and   get  some 
practical  acquaintance  with    mining,    and   then    take 
advantage  of  your    special  courses  of  instruction  ? — • 
I  think  they  might  carry   on  some  study  of  the  prac- 
tical part  of  the  subject  along  with  those  elementary 
branches  of  science,  and  then  that   they  should  after- 
wards come  up  for  the  more  applied"  portions.     In 
fact,   at   the    German  colleges  they  frequently   divide 
the  course  into  an  elementary   or   rather  preliminary 
course,  and  then  what  is  called  u  Fach-kurs  or  group 
of  technical  subjects. 


2436.  In  a  country  like   this  they  require,  do  they    W- 
not,    to    have    an    opportunity    of    acquiring    general     *•' 
scientific    instruction   in  the  locality  where  the   mines     & 
are  ? — Yes,  where'  it   is  po.-ible. 

2437.  Do  yon  think  that   if  science  teaching  in  our 
secondary  schools  were  raised  to  tin1  pitch  which  may 
lie  expected  from   tin;  system  likely  to  be   introduced 
by  the  Kndowcd  Schools'  Commission,  that  amount  of 
previous  scientific  training  might  be  got  in  the  locality  ? 
I  sec  no   reason   why   that   should   not    apply   to   the 
greater  part  of  the  localities  thai  you  refer  to. 

2438.  (Professor  J I  ii.i  !<;/.)  Supposing  you  were,  to 
take  two  men  of  equal  abilities,  and  give  one  of  them 
such    theoretical  training   or   such  training   in    theo- 
retical mining  as  you  could  give  in  Jermyn  Street, 
and  leave   the  other  without  it,  and   then  train  them 
both  to  become  practical  miners,  which  would  be  the 
better  oft'  ? — There  is  no  doubt   about  what  would  be 
the  result,   that   the   man    prepared  with  a  general 
knowledge   of  the  subject   would,   as   it  were,  gain  a 
certain  number  of  years  over  the  other,  and  the  mini 
without  that  preparation  would  lose  several  years  in 
acquiring  an   experience  both   of  what  lie  should  do 
aud  what  he  should  not  do. 

2439.  Then  technical  instruction,  even  when   un- 
accompanied by  anything  like  real  practice,  is  in  your 
judgment  a  distinct  advantage  ? — I  believe  it  is. 

2440.  Supposing  that  the  courses  at  the  school  of 
mines  and  mining,  and  so  on,  were  confined  to  purely 
technical  instruction,  and  that  the  requisite  informa- 
tion in  general  science  were  attempted  to  be  secured 
by  preliminary   examination,  can  you  tell   me  what 
effect  that  would  have  ? — It  depends  upon  what  sub- 
jects you  would  take  as  the  element  of  your  preliminary 
course. 

2441.  Supposing   you  took   mathematics,  physics, 
and  chemistry  ? — I  see  no  objection  at  all  to  their 
being  considered  preliminary,  and  I  think  to  a  certain 
extent  that  plan  is  adopted  at  Jermyn  Street  by  con- 
senting to  take  young  men  for  the  further  stage  who 
had  passed  examinations  in  those  subjects  elsewhere,  or 
who  can  pass  from   the   information  which  they  have 
acquired  elsewhere. 

2442.  Supposing  no  one  were  allowed  to  enter  the 
School   of  Mines   except  such   persons,  what  effect 
would  that  have  upon  the  number  of  students  there  ? 
— It  might  give  a  slight  check  at  first. 

2443.  Do  you  think  that  before  long  the  students 
would  find  means  of  acquiring  the  preliminary  know- 
ledge ? — I  believe  they  would. 

2444.  So  that  it  would  be  no  practical  harm,  you 
consider,  if  the  courses  in  Jermyn  Street  were  even- 
tually limited  to  those  which  have  a  direct  technical 
application  ? — No. 

2445.  Aud  that  eventually  the  supply  of  students 
might  not  be  limited  by  that  ? — I  believe  so. 

2446.  (Mr.  Samiielson.)  Are  you   speaking  now  of 
the  purely  mining  school,  or  would  you  include  the 
College  of  Chemistry  ? — I  am  speaking  of  the  purely 
mining  school.     Chemistry  might  be  supposed  to  be  a 
preliminary  subject. 

2447.  (Sir  J.  Kay-Sltuttlcworth.)  Looking  to  the 
importance  of  establishing  subsidiary  and  preparatory 
schools    in  the   several  mining  districts,    and    of  not 
making  those  schools  entirely  dependent  upon  aid  from 
the  Government,  have  you  considered  whether  or  not 
it   is    probable   that   the   requisite  resources   in   the 
several   mining   districts   of  England  could  be   pro- 
vided   by    the    voluntary    contributions    of  the    pro- 
prietors and  of  the  persons  who  are  lessees  of  mines  ? 
—  1   should  think  that  in  most  cases,  if  a  satisfactory 
scheme  were  put  before  them,  a  considerable  portion 
of  the  expenses  might  be  met  in  that  way. 

2448.  If  the  scheme  came  with  authority  from  some 
competent  department  of  the  Government,  and    sanc- 
tioned  likewise  by  persons  of  great  local  experience, 
you    think    that    that    would   stimulate    local    contri- 
butions ? — I  think  so  in  most  of  the  districts   that  I 
am  familiar  with. 

2449.  Have  you  considered  whether  it  would  be  at 
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5  July  1870.     ™.'  '     /cral   interests  of  tho  country,  their    property 
•houM  I.,-  liable  to  some  assessment  to  be  partly  pan 
by  the  lessees  and  partly  by  the  owners  ?—  I  should 
rather  like  to  see  that  done. 

2450.  Have  you  any  expectation  that  a  mining 
gchool  could  be  established  iu  each  centre  of  mining 
in  England,  subsidiary  and  preparatory  to  a  central 
gchool,  unless  some  such  pressure  were  brought  to 
bear  upon  the  owners  of  property  and  the  managers 
of  mining  industry  ?—  I  believe  there  are  some  dis- 
tricts where  it  is  indispensable  that  some  such  screw 
should  be  applied. 

2451  You  particularly  alluded  to  the  fact,  that  in 
Cornwall,  the  shareholders  are  not  only  non-resident, 
and  therefore  have  not  a  personal  local  interest  in  the 
miners  but  are  a  fluctuating  body,  and  really  may  be 
regarded  as  having  merely  a  financial  interest  in  this 
locality,  would  it  not  be  just,  speaking  in  the  interests 
of  mining  industry,  and  looking  to  the  general  in- 
terests of  the  whole  country,  that  such  persons  should 
be  regarded  as  liable  to  assessment,  if  the  persons 
locally  interested  assented  to  it  ?—  I  think  that  would 
be  but  fair,  and  for  another  reason  also,  which  is, 
that  in  mines  carried  on  by  persons  at  a  distance, 
one  commonly  finds  the  system  of  working  itself  to  be 
somewhat  different  from  that  where  the  shareholders 
reside  in  the  neighbourhood,  in  that  they  endeavour 
to  extract  from  the  mines  in  a  short  time  every- 
thing that  they  possibly  can,  with  too  little  regard  to 
the  future. 

2452.  You  have  spoken  of  the   great  waste   that 
occurs  in  working  the  thick  mines  in  Staffordshire, 
and  I  apprehend,  that  by  the  application  of  the  highest 
scientific  processes,  a  very  considerable  economy  in 
the  mining  resources  of  Staffordshire  might  be  ob- 
tained.    In  the  interests,  therefore,  of  that  economy, 
is  it  not  extremely  important,  that  by  means  of  sub- 
sidiary and  preparatory  schools,  and  the  influence  of  a 
central  school,  more  science  should  be  brought  to  bear 
upon   the   mining  industry   of    Staffordshire  ?  —  Cer- 

tainly. 

2453.  And  in  fact,  regarding  it  as  a  purely  econo- 
mical  measure,  it  would  be,  like  insurance,  a  wise 
expenditure  to  have   an  assessment  of  that  property 
to  ensure  such  a  result  ?  —  I  believe  it  would. 

2454.  In  the  same  way,  with  respect  to  the  obtain- 
ing of  better  economical  results  from  a  more  scientific 
working  of  the  poor  copper  ores  of  Cornwall,  would  it 
not  be  important  that  the  shareholders  should  be  sub- 
jected to  the  influence  of  the  collective  wisdom  of  the 
country,  rather  than  be  left  to  their  own  narrow  view  of 
their  interests  ?  —  I  think  it  is  the  only  plan  by  -which 
they  could  be  made  in  many  instances  to  contribute  to  a 
scheme  of  that  sort,  which  must  be  advantageous  to 
the  general  interests  of  the  country. 

2455.  Generally  speaking,  I  gather  that  you  are  of 
opinion    that  the   establishment   on  all  the    grounds 
which  have  been  brought  out  in  the  examination  to- 
day, to  which  I  will  not  recur,  of  preparatory  and 
subsidiary  mining  schools  in  each  district,  is  desirable, 
and  that   there   is  little  hope  of  its  being  obtained 
unle**   the    influence   of  the   central   government  is 
brought  to  bear  upon  the  districts?  —  Yes,  that  is  the 
impression  which  I  have  formed  from  experience  of 
the  schools  which  have  already  been  tried. 

2456.  (Dr.  Miller.)  Can  you  inform  us  as  to  what 
extent  the  Prussian  schools  of  mining  are  endowed  at 
the  present  time  ?  —  I  am  not  aware.     They  are  en- 
dowed by  the  State,  but  I  do  not  know  to  what  extent. 
The  central  school  in  Berlin,  I  believe,  is  endowed  to 
a  large  extent,  but  as  at  ours  in  Jermyn  Street,  much 
c  ronomy  in  the  payment,  of  professors,  &c.,  is  effected 
by  its  union  with  the  geological  survey,  &c.  (die  geolo- 
ffische  Anstaltfiir  I'muten).     At  Freiberg  I  happen 
to  know,  from  statements  which  have  been  published, 

(lie  expenses  of  the  school  are,  the  whole  there 


being  paid  by  the  State,  and  a  certain  proportion  being 
repaid  by  the  fees  received  from  the  students  ;  bin  ,-i 
very  large  staff  of  professors  is  kept  on  foot  there,  and 
tho  expenses  altogether,  considering  the  value  of 
money  in  Saxony,  are  very  considerable. 

2457.  With  regard  to  the  mining  inspectors  of  this 
country,  is  there    any  connexion    between    Jermyn 
Street  as  a  school,  and  the  inspectors  of  mines  ? — None 
whatever. 

2458.  So  that  your  pupils  do  not  obtain  those  posts  ? 
— None  whatever. 

2459.  There  is  no  patronage  of  that  kind  ? — Not 
the  slightest ;  on  the  contrary,  the  Parliamentary  Com- 
mission required  that  the  Home  Office  should  appoint 
no  one  who  had  not  been  a  certain  number  of  years 
actually   managing    a   coal   mine,  so   that   none   but 
really   practical   colliery   viewers    are    appointed   to 
those  posts. 

2460.  (Marquis  of  Lansdowne.)  Those  subjects  of 
mining  and  mineralogy  involve  the  application  of  a 
good    deal    of    previous    knowledge    technically    to 
particular  subjects,  I  presume  ? — The  study  of  mining 
needs  practical  observation  ;  mineralogy  requires  that 
a  person  should  come  prepared  with  a  certain  amount 
of  geometry  and  algebra,  geography,  and  chemistry. 

2461.  And  do  you  consider  that  your  students  at 
Jermyn  Street  come  to  you  prepared  with  an  adequate 
amount  of  that  kind  of  previous  knowledge  ? — As  a 
general  rule  they  all  come   very  well   prepared   in 
chemistry,  because  most  of  them  have  attended  the 
courses  of  Dr.  Frankland. 

2462.  {Mr.  Samuelson.)  But  those  courses  are  a 
part  of  the  mining  school  ? — They  are  at  present ;  by 
the   arrangements   of  our   curriculum   or    course    of 
lectures  the  students  do  not  come  to  me  for  mineralogy 
until  they  have  passed  the  course  on  chemistry. 

2463.  In  saying  that  the  mining  schools  abroad  are 
largely  endowed  by  the  respective  States,  I  suppose 
you  confine  that  statement  to  those  schools  which  you 
call  academies? — I  think  they  receive  a  large  sum 
from  the   State,  and  I  include  the  Ecole  des  Mines, 
which  is  a  central  school.     I  mean  it  is  termed  a  school, 
but  I  would  rank  it  with  the  academies. 

2464.  Assuming  that  this  Commission  were  to  re- 
commend  an   assessment   for   the   creation   of  local 
schools,  do  you  think  that  such  a  plan  would  meet 
with  much  opposition  or  not  from  the  owners  and 
lessees  of  mines  ? — I  think  that  in  the  districts  with 
which  I  am  chiefly  acquainted  it  would  not. 

2465.  Could  you  specify  those  districts  distinctly  ? 
— Cornwall  for  one,  and  the  North  of  England,  the 
Newcastle  district.    Such  very  handsome  offers  have 
been  made  to  endow  schools  if  they  could  only  get  a 
fair  start,  that  I  think  there  is  a  feeling  in  a  great 
number  of  persons  that  something  should  be  done, 
and  I  believe  that  many  of  them  would  be  ready  to 
subscribe. 

2466.  Those   would    then   be   districts   in    which 
compulsory    assessment   would    be   least   needed  ?  — 
Undoubtedly  it  would  be  least  needed  in  them. 

2467.  (Chairman.)    Are    there   any   other   points 
upon  which  you  would  wish  to  give  the  Commission 
information  which  has  not  been  brought  out  in  your 
evidence  ? — No,  I  think  not,  as  far  as  I  recollect ;  but 
I  beg  leave  to  hand  in  a  schedule  of  the  subjects  taught, 
and  of  the  lecturers  at   the  Academy  of  Mines  of 
Freiberg  [see  below],   as   showing   what   is   deemed 
desirable  in  a  locality  where  the  whole  of  the  subjects 
necessary  have  to  be  taught  in  a  single  establishment. 

SCHEDULE  HANDED  is  BY  WAKINGTON  W.  SMYTH,  Esq. 

Subjects  of  instruction  at  Royal  Mining  Academy,  Freiberg, 
Saxony. 

Mathematics,  1st  part          -  -  Prof.  Junge. 

Descriptive  geometry  ,,         do. 

Mathematics,  2d  part            -  -  ,,         do. 

General  elementary  mechanics  -  ,,     Weisbach,  sen. 

Elementary  mine  mechanics  -  ,,         do. 
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Mining  macliinery,  1st  course 
Do.  do.        2d  course 

Drawing        -  -  -         - 

Theoretical  chemistry 

Practical  chemistry 

Analytical  chemistry 

Mineralogy 

Mineralogical  practice 

Theoretical  crystallography 

Geology  (Geognosie) 

Palaeontology 

Mineral    Repositories    (Erzlager- 
statten  lehre)         '  -  -         - 

Architecture  (Civilbaukunst) 

Art  of  mining,  1st  part  (Berg- 
laukanut)       -         -  -         - 


-  Prof.   Weisbach,  son. 

do. 

Heuchler. 
Scheurer. 

do. 

do. 

Breithaupt. 
Weisbach,  jun. 

do. 
Von  Cotta. 

do. 


do. 
Heuchler. 

Gatzschmann. 


Art  of  mining,  2d  part  -         -   Prof.  GatzBchmanr,. 

Surveying  (Markeeh&ide  kunst)     •       „  \Veisbach,  sen. 

Practical  do.  -        -       ,,  Junge. 

General  metallurgy  „  Fritzsche. 

Iron  metallurgy        -  ,,  Scheerer. 

Assaying,  dry  way  „  Fritzsche. 

Do.      wet  way  -         -       ,,         do. 

Blow-pipe  assaying  -  -         -       ,,  Kichter. 

Mining   law   and   mine  business 

(Geschaftstyl)         •  „  Gerlach. 

Book-keeping            -  ,,  Gottschulk. 

French  language      -  -        -       ,,  Prolss. 


W.   W.    Stay  Hi, 
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Private  Lectures. 


History  of  architecture 
Chemical  technology 


The  witness  withdrew. 
Adjourned  to  Friday  next  at  1 1  o'clock. 
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The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE. 

SIR  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 

SIR  JAMES  PHILLIPS  KAY*SHUTTLE WORTH,  Bart. 

BERNHARD  SAMUELSON,  Esq.,  M.P. 

WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  R.S. 


THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
WILLIAM  ALLEN   MILLER,   Esq..     M.D.,    LL.D., 

Treas.  R.S. 
GEORGE   GABRIEL    STOKES,   Esq.,    M.A.,  LL.D., 
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SIR  RODERICK  IMPEY  MURCHISON,  Bart.,  K.C.B.,  D.C.L.,  F.R.S.,  examined. 

2471.  What  in  your  opinion  would  be  the  effect  of      Murchisdn, 
the   removal  of  that   institution  ? — The  abolition  of  Bart.,  K.C.B. 


2468.  (Chairman.)  You  are  Director  of  the  Geo- 
logical Survey  and  the  Royal  School  of  Mines  ? — Yes  ; 
Director-General  of  the  Geological  Survey  of  the 
United  Kingdom,  and  Director  of  the  Royal  School  of 
Mines. 

2469.  Has  your  opinion  ever  been  taken  as  to  the 
proposed  removal  of  the  educational  branches  of  the 
Royal  School  of  Mines  from  Jermyn  Street  to  South 
Kensington  ? — Never  ;  and   I  wish   now  to  place  on 
record  my  protest  against  the  scheme  for  breaking  up 
the  Royal  School  of  Mines,  and  to  express  my  surprise 
that  such  a  plan  should  have  been  contemplated  with- 
out consulting  myself  and  the  council  of  lecturers  in 
our  establishment.     I  may  add,  that  the  first  intima- 
tion to  carry  out  a  scheme  for  the  removal  of  certain 
professorships   of  the   Royal   School  of  Mines    from 
Jermyn   Street  to  South  Kensington,  appeared  in  the 
memorandum  prepared  by  Mr.  Henry  Cole,  as  well  as 
by   the    evidence    given    by  Capt.   Donnelly    before 
the  Select  Committee  of  the  House  of  Commons  in 
1868,   presided  over  by   Mr.   Samuelson.*     On  that 
occasion  neither  was  I  called  upon  to  give  any  opinion, 
though  the  dismemberment  of  the  establishment,  which 
I  had  directed  for  14  years,  was  manifestly  contem- 
plated.    It  was  then  too  evident  that  the  great  change 
to  be  made  in  the  Royal  School  of  Mines  had  been 
pre-arranged  by  certain  authorities,  without  any  refer- 
ence to  myself.     Thus,  Capt.  Donnelly,  who  occupies 
the  post  of  Inspector  of  Science  at  South  Kensington, 
when  questioned  upon  this  point,  said,  that  the  "  best 
plan   (speaking   off  hand)    would  be  to  ABSORB  the 
.!<  -rmyn  Street  Establishment." 

2470.  Has  it  been  more  than  n  mere  suggestion,  or 
have  any  steps  ever  been  actually  taken  with  a  view 
to  carry  the  removal  into  effect  ? — No  measures  that 
I  know  of  have  been  taken,  but  if  you  will  read  the 
evidence  as  given  before  Mr.  Samuelson's  committee, 
you  will  see  that  in  the  memorandum  of  Mr.   Cole 
it  was  also  very  clearly  delineated. 

*  See  Report  from  the  Select  Committee  on  Scientific  Instruc- 
tion, pp.  392  el  eeq.  ;  and  especially  Capt.  Donnelly's  answers 
Noa.  643  to  648. 


the  Royal  School  of  Mines,  after  nearly  20  years  of 
successful  teaching,  would  be,  in  my  opinion,  a  retro- 
gressive and  false  step  in  the  cultivation  of  science. 
By  way  of  illustration,  I  may  state  that  the  School  of 
Mining  aud  Practical  Geology  of  Harvard  College,  in 
Massachusetts,  and  the  School  of  Mines  at  Columbia 
College,  New  York,  have  both  been  lately  established 
upon  the  same  plan  as  our  own  ;  in  the  latter  school 
they  have,  indeed,  adopted  the  prospectus,  witli  very 
slight  modification.  At  the  present  moment  the 
dominion  of  Canada  is  considering  about  the  establish- 
ment of  a  mining  school  in  conjunction  with  the 
Geological  Survey  of  Canada  and  its  museum  at 
Montreal,  thus  adopting  our  scheme  in  its  entirety. 
In  Victoria,  also,  the  Government,  upon  my  recom- 
mendation, are  establishing  a  like  School  of  Mines  at 
Ballarat. 

2472.  Could  any  of  the  subjects  taught  in  the 
Jermyn  Street  establishment  be  more  efficiently  pur- 
sued if  greater  accommodation  could  be  found  ? — If 
my  own  views  could  be  earned  out,  I  should  like  to 
see  two  houses  in  Jermyu  Street  rented  or  bought, 
wherein  to  establish  sufficient  laboratories  for  those 
professors  who  require  more  space  for  their  teaching  and 
illustration  ;  viz.,  those  of  natural  histoiy  and  physics. 
I  do  not  now  advert  either  to  chemistry  or  metallurgy, 
because  we  have  for  some  years  depended,  as  to  the 
first  of  these  sciences,  on  instruction  given  in  another 
and  separate  building,  and  in  respect  to  metallurgy, 
which  I  hold  to  be  an  essential  part  of  any  school  of 
mines,  I  know  from  Dr.  Percy,  who  has  so  successfully 
taught  it  in  Jermyn  Street,  that  a  small  amount  of 
additional  accommodation  will  perfectly  satisfy  him. 
I  may  here  observe  that,  in  an  official  letter  to  the 
Council  on  Education,  I  have  already  specified  one 
capacious  house  in  Jermyn  Street,  which  can  be  had 
at;  a  rental  of  about  1,000/.  per  annum,  in  which  the 
Geological  Surveyors'  and  the  Mining  Record  Office 
might  be  perfectly  accommodated.  I  would  here 
particularly  call  the  attention  of  your  Grace  and  the 
Commissioners  to  the  fact,  that  the  size  and  central 
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*.r  II    I        nosition  of  the  theatre  in  Jermyn  Street 
M^i^.      Ill.,'i/lllis   to   attend  the  evening  lectures,  which,  to  the 
»•     -M-cat    honour  of  the    professors,   BW  given    by   them 
Tlu-c  lectures  which  are  unm-r-ally  acknowledged 
8  July  IK;.,.  |HI    ]uiM    illstnl,.|ive   and    useful,   are    given    in    a 

l.l.lltr:ll  position,  which  working  arti/.ans  can  easily 
li-eciucnt  The  masses  of  men  1  now  allude  to  nearly 
.,11  come  from  central  London, and  can  never  be  assem- 
bled in  a  .suburb  of  the  metropolis.  The  abolition  of 

lectures  would  be  »  most  ungracious  and  unto- 
ward act  to  the  working  men. 

"17;!  Have  you  any  suggestion  to  make,  by  winch 
the  Geological  Survey  of  the  United  Kingdom,  the 
igieal  Museum,  and  the  Royal  School  of  Mines, 
could  be  rendered  more  efficient  as  a  co-ordinate  body, 
haviii"  one  ureat  national  object  in  view  . •'—I  re- 
suming that  the  Government  will  not  find  space  in 
Jermyn  Street  to  build  such  laboratories  as  I  advocate, 
then  "some of  those  subjects  to  which  I  have  alluded 
must  be  taiiffht  elsewhere.  The  School  of  Mines,  how- 
m  er,  might  be  retained  as  such,  even  when  so  limited ; 
and  if  additional  house-room  in  Jermyn  Street  were 
provided  for  the  Survey  and  Mining  Record  Offices,  and 
the  small  addition  required  for  metallurgy,  which,  I 
repeat,  is  an  indispensable  branch  of  any  school  of 
mines,  not  only  would  the  progress  of  the  establish- 
ment, although  thus  restricted,  be  materially  aided, 
but  all  immediate  and  pressing  wants  would  be 
provided  for.  It  is,  however,  to  be  clearly  under- 
stood, that  no  school  of  mines  can  be  complete  without 
the  services  of  a  distinguished  chemist,  not  only  for 
that  instruction,  without  which  the  courses  of  study 
in  our  establishment  cannot  be  commenced,  but  also 
for  the  purpose  of  analyzing  specimens  of  rocks  be- 
fore they  are  definitively  classified  and  placed  in  our 
museum.  I  may  add,  that  this  process  is  now  occa- 
sionally done  by  Professor  Frankland,  and  was  also 
done  by  Professor  Hofmann.  So  also  is  it  essential 
that  the  Geological  Survey  and  the  Museum  should 
have  its  palaeontologist.  In  conclusion,  I  may  call 
attention  to  the  established  fact,  that  the  Geological 
Survey,  the  Museum  of  Practical  Geology,  and  the 
School  of  Mines  have  worked  efficiently  for  nearly  20 
years,  during  15  of  which  I  have  been  the  Director  ; 
and  I  emphatically  deny  that,  under  such  eminent  uieii 
as  its  present  professors,  anything  but  disadvantage 
can  be  attained  by  breaking  down  one  branch  of  this 
well-cemented  public  body.  The  Royal  School  of 
Mines  is,  in  short,  a  public  institution,  which  will 
always  serve  its  legitimate  purpose,  if  not  commingled 
with  other  public  teachings,  which  have  nothing  in 
common  with  it.  A  great  polytechnic  school  or  col- 
lege, which  will,  I  have  no  doubt,  be  established  at 
South  Kensington,  is  doubtless  of  vast  importance  in 
the  general  scheme  of  national  education  ;  but  I  con- 
tend that  for  many  a  year  to  come  the  Geological 
Survey  of  these  Islands,  in  a  broad  sense  of  the 
words",  must  be  a  great  and  progressing  national  in- 
stitution ;  for.  as  soon  as  the  outlines  and  characters 
of  the  palaeozoic,  mesozoic,  and  tertiary  rocks  shall 
have  been  defined,  we  have  then  to  develop  the 
superficial  deposits  which  are  of  such  vast  importance 
to  the  agriculturist. 

2-174.  (  .'//•.  Sntinielson.)  Is  it  within  your  recol- 
lection that  yon  were  requested  to  give  evidence 
before  the  Committee  of  the  House  of  Commons  over 
which  I  presided,  and  that,  owing  to  some  engage- 
ments of  yours  abroad,  you  were  unable  to  attend? — 
I  have  no  ii  collection  whatever  of  having  been  re- 
quested to  attend. 

L'l7."i.  Are  you  aware  that  the  plan  which  was 
uted  by  Mr.  Cole,  was  so  presented  upon  the 
suggestion  of  one  or  two  members  of  the  Committee, 
and  not  of  his  own  accord  ''.  —  I  know  nothing  of  that 
plan,  but  what  I  saw  in  the  Report  of  the  House  of 
( 'ominous'  (  'ommiitce. 

2  17<>.  With  reference  (o  the  alleged  want  of  accom- 
modation in  .fermyii  Street,  i-  it  the  ease  that  Pro- 
fessor Frankland  and  Dr.  Percy  have  both  lately 
made  representations  with  respect  to  the  want  of 
space  there  ? — I  have  heard  that  Dr.  Frankland  did, 
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and  I  have  also  heard  something  of  a  report;  but 
what  I  have  given  in  my  evidence  I  had  from  Dr. 
Percy  himself,  i.e.,  that  he  docs  not  want  more  than  a 
very  little  extra  accommodation,  which  could  be  got 
in  Jermyn  Street.  I  have  had  no  communication  with 
Mr.  Cole  or  any  person  about  what  is  going  on  upon 
this  subject  at  South  Kensington. 

2477.  Has  no  written  communication  been  made  to 
you  on  the  subject  of  the  want  of  space  in  Oxford 
Street,  for  the  Royal  College  of  Chemistry? — I  am 
speaking  of  the  Royal  School  of  Mines.     With  regard 
to  the  Royal  College  of  Chemistry,  I  have  known  for 
some   years   that  Professor  Hofmann  and  Professor 
Frankland  would  both  have  liked  to  instruct  a  much 
greater  number  of  persons  in  the  science  of  chemistry 
than  they  have   laboratory  room   for    there.      That 
they  have    not    had    sufficient  space  there   I    have 
known  for  some  time ;  but  what  I  maintain  is,  that, 
such  as  it  was,  the  chemical  instruction  was  quite 
enough  for  all  our  wants  in  the  School  of  Mines ;  it 
has  been  admirably  conducted  for  our  object,  and  not 
one  inch  more  space  was  required  for  anything  con- 
nected with  our  mining  establishment. 

2478.  In  the  event  of  the  College  of  Chemistry  being 
retained  solely  as  an  adjunct  to  the  School  of  Mines, 
and  its  being  necessary  to  establish  an  independent 
school  of  chemistry  elsewhere,  would  not  that  very 
considerably  increase  the  expense  which  would  be  in- 
curred  by  the  Government  ? — I  presume   that  you 
suppose  that,  with  the  Royal  College  of  Chemistry  in 
Oxford  Street,  there  is  to  be  also  a  more  extensive 
chemical  establishment  at  South  Kensington. 

2479.  I   am   not   referring   to   any    establishment 
specially,  but  if  it  be  the  case  that  the  space  is  not 
sufficiently  large  now,  and  the  accommodation  in  other 
respects  not  sufficient  for  the  School  of  Chemistry  as  it 
exists,  then  if  that  school  is  in  future  to  be  devoted 
solely  to  the  purposes  of  that  part  of  chemical  instruc- 
tion which  appertains  to  mining,  I  suppose  this  space 
would  be  required  elsewhere  for  the  general  chemical 
students,  who  now,  in  increasing  numbers,  go  to  the 
School  of  Chemistry  in  Oxford   Street  ? — The  pro- 
fessors of  chemistry  would  be  better  able  to  answer 
that  question  than  myself. 

2480.  Has  the  opinion  of  the  council  of  professors 
been  taken  on  the  subject  of  the  removal  of  the  School 
of  Mines  from  Jermyn  Street  to  some  other  locality  ? 
— Not  officially. 

2481.  {Dr.  Sharpey.)  I  believe  that  in  the  course 
of  the  survey  it  is  desirable  to  have  chemical  analyses 
and  examinations  made  of  the  products  of  the  survey  ? 
—Yes. 

2482.  Has  there  ever  been  any  difficulty  found  in 
getting  them  executed  ? — Whenever  I  have  requested 
analyses  to  be  made,  whether  by  Professor  Hofmann 
or  by  Dr.  Frankland,   the  requests  have  been  com- 
plied  with ;  but    I   know   very   well  that    practical 
geologists  in  the  field  have  desired  that  there  should 
be  much  more  done  in  that  line  than  has  ever  been 
found  to  be  practicable,  and  I  agree  with  them. 

2483.  (Professor  Huxley.)  Is  the  plan   to   which 
you  refer  that  which  is  contained  in  the  Appendix 
No.  11,  to  the  report  of  Mr.  Samuelson's  committee  ? 
• — It  is   in   the  memorandum  which  Mr.  Cole  put  in. 
I  think  the  object  is  very  clearly  shadowed  forth  in  it, 
and  in  the  other  evidence  to  which  I  have  already 
alluded. 

2484.  I   have   here   the   report   of  the    Scientific 
Instruction  Committee  of  1868,  of  which  Mr.  Samuel- 
son  was  chairman,   and   all  that  I   find   bearing  upon, 
the  point  which  you  speak  of,  is  a  paper  handed  in  by 
Captain  Donnelly  called  "  Memorandum  of  suggestions 
"  for  enlarging  the  system  of  State   aid  to  scientific 
"  instruction,  drawn   up   in  accordance  with  the  in- 
"  structions  of  the  Lords  of  the  Committee  of  Council 
"  on  Education  ;"  is  that  the  document  to  which  you 
refer  ? — Yes.     I  have  already  referred  to  that  part  of 
it  to  which  I  specially  object. 

2485.  I  do  not  perceive  that  Mr.  Cole  has  anything 
to  do  with  it? — I  refer  to  the  document  signed  "II. 
Cole,"  page  392. 
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2486.  There   was   one   statement   which   I  would 
ventuiv  to  ask  you  to  make  a  little  modification  about, 
that  was  that  I  hi;  working  men's  lectures  are   no    ]mrt 
of  the  official  duties  of  the  professors ;   1  think  they 
really  are  part  of  their  ollieial   duties,  an:   they  not  ?— 
They  were  not  so  in  the  first  instance,  and   then  very 
kindly  the  professors  volunteered  to  give  the  lectures. 

2487.  If  you  will  allow  me   to  explain,  I  think  1 
may  reeall  to  your  reeollcction,  ns  a  matter  of  fact, 
that  the  giving  of  one  lecture  on  the  part  of  each  pro- 

r  is  a  portion  of  our  original  constitution,  but  the 
enlargement  to  six  is  a  voluntary  tiling,  so  that  it  is 
really  a  part  of  our  ollieial  duty? — Then  I  thank  you 
for  that,  and  I  will  take  care  to  amend  it. 

2488.  (Professor  Stokes.)  Were  you  present  at  that 
meeting  of  the  council  of  professors,  when  inconve- 
nience was  expressed  from  the  local  separation  of  the 
chemical  branch  of  the  School  of  Mines  from  other 
branches  ? — Certainly,  at  our  last  meeting  of  the  pro- 
fessors, at  which   I  presided,  I   distinctly  asked  that 
question  of  Dr.  Frankland,  whether  all  the  essential 
parts  of  chemistry  being  taught  at  South  Kensington 
instead  of  this  place,  which  was  then  talked  about,  he 
could  give  us  the  same  reports  upon  the  progress  of 
our  pupils   as  before  ;  and  whether   the   thing  could 
be  carried  on  in  conjunction  with  us  as  heretofore, 
and  he  said  decidedly  it  could  be  so. 

2489.  My  question   had    reference   rather   to   the 
existing   Royal   College  of  Chemistry  ;    and    it  was 
whether    any    inconvenience     was    experienced,    as 
arising  from  the  separation  of  that,  which  is  in  Oxford 
Street,  from  the  Museum  ? — It  was  found  quite  im- 
possible  to    carry  on    chemical     investigations    and 
instruction  in  our  museum  ;  there  is  no  space  for  it. 

2490.  My  question  was  rather  with  regard  to  the 
instruction  of  students.  Of  conrse  chemical  specimens 
could   be  carried    about,   but  the   time   consumed   in 
passing  from  one  place  to  the  other  was  so  much  taken 
from  their  time  of  study,  was  it  not  ? — Yes.     But,  in 
correcting  my  evidence,  it  is  right  to  state,  that  I 
have  altered  my  answer  from  no  to  yes,  because,  from 
my  imperfect  hearing,  I  misunderstood  the  question. 

2491.  (Dr.  Miller.)  I  think  that  the  point  that  we 
understood  Professor  Stokes  to  put   was,  whether  it 
would  not  be  more  convenient  if  the  laboratory  and 


lecture  room  were  all  under  one  roof,  so  that  tho 
students  should  not  waste  time  in  going  backwards 
and  forwards  from  Oxford  .Street,  to  thfl  .Museum  ; 
that,  1  suppose,  then-  cannot  be  a  doubt  of? — There 
ean  be  no  doubt  that,  if  we  had  a  building  twice  as 
large  as  our  own,  unless  there  could  be  space  lor  thu 
fumes  which  arise  from  chemical  analyse .,  which  arc 
very  objectionable,  we  could  not  have  it  of  course  in 
the  same  building  ;  but  as  I  said  licfore,  it  has  gone 
on  remarkably  well  since  the  removal  of  the  chemical 
instruction  to  the  Royal  College  of  Chemistry. 

2492.  (Chairman.)  If  the  additional  buildings  which 
you  think  desirable  were  procured,  would  it  be  neces- 
sary to  pull  them  down  and  rebuild? — Certainly  not, 
for   the  purpose  of  offices  oidy.     The  only  object  I 
have  in  view  in  the  lirst  instance  is  to  give  us,  what 
is  absolutely  essential,  a  place  for  a  great  number  of 
additional  surveyors  coining  up  to  town  to  finish  their 
maps.     You  are  aware  that  the  number  of  surveyors 
has  been  very  much  augmented,  and  we  have  only  one 
little  room  at  the  extremity  of  the  Museum,  which, 
you  have  inspected  yourself,  and  which  I  was  happy 
to  point  out  to  your  Grace,  where  it  is  utterly  impos- 
sible  that  all  those   maps  should  be  packed   up,  and 
displayed  upon  tables,  and  corrections  made  in  them, 
and  that  in  that  one   single  room   there   should   bo 
space  for  those  subjects,  and  also  for  the  accommo- 
dation of  the  Mining  Record  Office,  and  the  Director 
of  the  Geological  Survey  of  England  and  Wales.     As 
I  stated  before,  from  the  gradual  advances  in  metal- 
lurgy, wo  want  some  space  ;  and  it  is  not  at  all  neces- 
sary that  a  house  should  be    reconstructed  for  the 
offices  ;  whilst  the   enlargement  of  the   metallurgical 
laboratories  would  be  a  separate  addition.     What  we 
now  absolutely  want  is  space  in  which  the  surveyors 
can  construct  their  maps  without  being  sent  to  their 
lodgings  to  work,  in  which  case  we  have  no  sort  of 
control  over  a  considerable  number  of  young  men. 

2493.  Would   it  not   be   of  importance  that  they 
should  all  be  in  one  large  apartment,  and  not  scattered 
about  in  a  number  of  small  rooms,  as  is  probably  the 
case  at  present? — I  can  imagine  that  a  building  con- 
structed for  the  purpose  would  be  better,  but  as  it  is 
we  should  be  very  well  satisfied  if  we  had  any  house 
in  which  the  surveyors  could  be  superintended. 


.SVr  11.  1. 

AfurcliiHtin, 
Hart.,  K.C.H. 

8  July  1870. 


The  witness  withdrew. 


LIONEL  BKOUGH, 

2494.  (Chairman.')  I  believe  you  are  an  inspector 
of  mines  ? — Yes. 

2495.  What  is  the  district  which  you  inspect  ? — It 
is  called  the  South-western  District  of  Great  Britain, 
including  a  portion  of  Wales,  the  whole  of  Monmouth- 
shire, the  Forest  of  Dean,  portions  of  Breconshire,  all 
Gloucestershire,  all  Somersetshire,  and  a  mine  or  two 
in  Devonshire,  one  of  which  is  shut  up — that  comprises 
the  whole  of  my  district. 

2496.  Does  your  district  comprise  a  variety  of  mines, 
coal  mines,  copper  mines,  and  lead  mines  ? — Only  coal 
and  ironstone,  no  others.     Tho  ironstone  of  the  coal 
measures. 

2497.  Are  copper  and  lead  mines  not  inspected  ? — 
Copper,  lead,  tin,  and  most  other  metals,  are  not  under 
any  Act  of  Parliament  whatever,  but  coal  and  the  iron- 
stone of  the  coal  measures  are  subject  to  inspection. 

2498.  In  any  of  the  mines  which  you  inspect,  have 
you  ever  found  any  persons  employed  who  have  been 
educated  at   the   School  of  Mines  ? — I  have  not  met 
with    any    that    have    been    educated    in    the  Royal 
School  of  Mines  managing  collieries.     A  great  many 
metallurgists  have  been  occupied  in  my  district,  but  I 
have  had  none  from  the  Royal  School  of  Mines  occu- 
pied in  management.     From  a  local  school  I  have  had 
in    my    district   young  men    who    have    undergone    a 
certain    course   of  education    in    the   Bristol    mining 
school,  and  they  have  turned  out  remarkably  well. 

2499.  Are  they  superior  to  the   ordinary   class  of 
managers  ? — Seeing  that  they  have   all  been  working 
men  I  could  not  say  that  they  are  superior  to  the 
educated  class,  but  it  has  greatly  added  to  their  value. 

26060. 


Esq.,  examined. 

The  education  they  have  received  in  that  school  in 
Bristol,  and  another  in  Glasgow,  has  produced  excellent 
working  men  for  sub-officers.  The  one  in  Bristol  I  can 
speak  to,  because  I  was  one  of  the  examiners  for  some 
years  whilst  it  lasted.  It  no  longer  exists  now  under 
tho  patronage  of  the  Government,  that  is  to  say,  we 
have  no  stipend  from  tho  Government,  and  all  the 
large  subscribers  have  withdrawn  their  subscriptions, 
and  finally  I  did  the  same,  because  we  could  not  go  on 
without  funds.  Still  the  school  has  got  embodied  in 
the  trade  school  as  one  of  their  classes,  but  without 
tho  paid  mining  master  that  wo  had  in  former  days,  as 
far  as  I  know. 

2500.  Do  I  understand  you  to  say  that  there  is  no 
mining  master  now  ? — There  is  a  young  gentleman  who 
teaches   on  behalf  of  the  trade  school,   not  for  tiro 
Government,  and  they  do  not  get  the  number  on  the 
class  that  they  used  to  get  when  it  was  a  school  sup- 
ported by  public  contributions. 

2501.  What  led  to  its  discontinuance  ? — The  want 
of  funds,  I  believe. 

2502.  Was  the  school  supposed  not  to  be  rendering 
sufficient  service  ? — The  school  rendered  considerable 
service,  inasmuch  as  I  could  point  out   several   young 
men  who  are  managers  who  had  been  formerly  work- 
men, working  at  night  and  going  to  that  school  in  the 
day  ;   but  the  subscribers  were   principally    the   pro- 
prietors of  collieries,  but   gradually   they  withdrew, 
until  we  had  no  funds  at  all,  and  my  small  amount   of 
five  guineas  per  annum  I  withdrew  also,  because  it 
was  no  use. 

2503.  There  was  a  Government  subsidy,  was  there 
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L.  Brough, 
Esq. 
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m.i  ?—  As  long  as  wo  had  a  certain  number  of  pupils 
ill,'  I  ;..\  eminent  piiiJ  :i  eerlain  amount  for  the  mining 


muter. 

•'.ioi.  Then  the  GoYernmenl  assistance  was  not 
withdrawn  until  the  assistance  from  'private  sources 
hail  been  piv\iuu.sly  withdrawn?  —  Not  till  that  was 
withdrawn,  us  1  understand. 

I  'he  private  subscribers  probably  were  of 
opinion  that  the  results  were  not  of  sufficient  impor- 
tance to  make  it  advisable  for  them  to  continue  their 
subscriptions  'i  —  I  rather  think  that  they  thought  more 
i.f  tlu-ir  money  than  of  the  utility  of  the  school.  They 
dropped  oil'  one  by  one  until  no  subscribers  were  left 
at  all  but  my  sell',  as  I  was  told,  and  then  I  abandoned 
it  also. 

2506.  Have  you  come  to  the  conclusion  that  the 
managers  of  mines   generally   have  not   received   a 
satisfactory  amount  of  preliminary  training  ?  —  I  would 
not  like  to  say  that,  because  I  may  say  of  my  own 
knowledge  that  a  great  number  of  the  managers  of 
mines   are    well-educated    men,    but    there    are    still 
many    who    have    not    received     adequate    informa- 
tion  for   the  important   duties   which  they  have   to 
perform.       I  should   like,   if   you   will    permit  me, 
to  quote  an  example.     Some  time  ago  I  had  occasion 
to  ask  a  manager  whether  he   was   acquainted  with 
the  law  of  Marriotte  and  the  law  of  Gay   Lussac, 
and   he  replied   that  he   had   never  heard  of  them. 
Those  two  physical  laws  entirely  govern  the  rules 
laid  down  for  the  ventilation  of  all   collieries,   and 
here  is  a  man  in  charge  of  one  who  had  never  heard 
of  such  natural  laws.      I  think  that  that  was  a  want 
of  education  so   remarkable  that   I   cannot   refrain 
from  quoting  it  at  this  moment.     Therefore,  I  should 
infer  from   that,  and  it   is  to   my   knowledge,  that 
there  are  numbers  in  a  similar  state  of  ignorance. 
I  believe  that  we  want  a  better  class  of  education 
for  our  viewers,  in  such  a  manner  as  the  late  Mr. 
^Nicholas  Wood  had  originally  designed  in  connexion 
with  the  Durham  University,  but  it  never  was  carried 
through,  it  fell  to  the  ground  ;  but  still  such  a  mode  as 
he  pointed  out,  of  a  class  in  connexion  with  the  Durham 
University,  or  another  university,  would  answer.  After 
young  men  had  been  in  the  pit  two  or  three  years, 
or  before  they  went  into  the  pit,  let  them  acquire  a 
certain  amount  of  scientific  knowledge.     I  look  upon 
it  that  that  would  greatly  advance  the  safety  and 
economy  of  coal  mining  in  this  kingdom. 

2507.  (Mr.  Samuelson.)  In  speaking  of  the  with- 
drawal of  the  subscriptions,  you  made  use  of  the  term 
proprietors  ;  by  proprietors  did  you  mean  lessees  of 
collieries  ?  —  Yes,  lessees.     I  did  not  refer  to  the  lords 
of  the  soil,  but  to  the  lessees  of  the  coal. 

2508.  Hud  any  support  ever  been  derived  by  the 
.Bristol  school  of  mines  from  the  proprietors  of  tho 
soil  ?  —  I  think  none. 

2509.  At  no  time  ?  —  At  no  time  in  my  knowledge. 

2510.  Do  you  know  whether   any  grounds  were 
alleged  for  the  withdrawal  of  those  subscriptions,  for 
instance,  that  the  school  was  not  situated  in  a  district 
sufficiently  central  to  enable  the  workpeople  to  attend 
it  ?  —  I  think  there  might  have  been  a  great  deal  in 
that.     If  the  same  school  had  been  situated  at  Cardiff, 
Kuwport,  Swansea,  or  Merthyr,  it  would  have  had  more 
iiiH-ndancc  and  probably  more  support.    We  had  many 
\\  i  \A\  boys  in  the  school  —  indeed  there  were  more 
Welsh    than    any    other    nationality  —  but    it   was   a 
long  way  for  them  to  come,  and  expensive  living  in 
Bristol.     Therefore,  if  this   school  had  been  situated 
in   any  one  of  the  great  centres  in  Wales,  it  certainly 
would  have  had  a  better  attendance. 

2511.  lii  point  of  ihct,  the  youths  were  obliged  to 
leave  their  work  entirely  for  a  time  in  order  to  attend 
ihr  .-ehool  ''.  —  Exactly  so. 

2~>12.  Assuming  schools  or  classes  in  mining  to 
have  existed  in  the  other  places  which  you  have 
named,  would  it  have  been  possible  then  for  youths, 
-ed  practically  in  mining,  to  have  attended 
evening  classes  ?  —  It  would  have  been  much  more 
easy  for  them  to  have  done  as  they  did  in  Bristol,  to 
work  at  night  in  the  night  shifts  and  attend  the  day 


classes,  because  in  the  case  that  you  put,  the  mining 
master  would  require  to  be  late  at  night  teaching; 
whereas,  it'  the  mining  chi,-.-rs  were  held  throughout 
the  day,  men  working  eight  or  nine  hours  during  the 
night  can  very  well  attend  a  day  class  for  three  or 
four  hours,  and  they  would  willingly  have  done  it  if 
the  school  had  been  in  a  greater  centre,  I  think. 

2513.  You   are  aware,  no  doubt,  that  amongst  the 
subjects  for  which  payment  is  made  on  results  by  the 
Science  and  Art  Department  of  South  Kensington, 
mining  and  cognate  subjects  are  included  ? — I  was  not 
aware  of  that.     I   have  had   so  little  to  do  with  any 
Government  matters,  except  being  merely  an  inspector 
of  mines,  that  that  is  an  arrangement  of  which  I  was 
not  previously  aware. 

2514.  Within  your  district  are  there  any  classes  at 
all  in  mining  ? — Xot  now. 

2515.  I  suppose  from  that  you  except  the  classes  in 
mining  which  are  held  in  the  trade  school  at  Bristol  ? 
— I  know  something  of  the  classes  in  the  Royal  School 
of  Mines   here,  and   they  are   most   appropriate   for 
teaching,  and  we  in  Bristol  endeavoured  to  follow  in 
their  footsteps  as  much  as  we  could. 

2516.  But  did   I   not  understand   you  to  say  that 
classes  are  now  being  carried  on  as  part  of  the  curri- 
culum of  the   trade  school  in  Bristol  ? — There  is  a 
class,    but   it   is   more   for   the   purpose   of   applied 
mechanics   than   for  mining;  it   is  a   portion  of  the 
curriculum  of  the  present  trade  school  in  Bristol,  but 
it  bears  no  comparison  with,  and  does  not  teach  all  the 
subjects  that  were  taught  in,  the  mining  school  in  the 
day  when  I  assisted  at  the  examinations.     Still  useful 
knowledge  is  taught  now  in  that  class  ;  but  as  I  have 
nothing  more  to   do  with  it,  and  as  it  simply  belongs 
to  the  trade  school,  I,  of  course,  do  not  attend  it.     I 
formerly  merely  attended  the    mining  class    of   the 
trade  school  two  or  three  times  a  year  to  examine  the 
young  people  in  mining  matters. 

2517.  What  are  the  subjects  bearing  upon  their  em- 
ployment which  you  think  should  be  taught  to  young 
working    miners  ? — Young    working     miners    should 
have   as   much   arithmetic    as    they   could   possibly 
acquire,  and  our  young  men  at  Bristol  were  taught 
algebra,  and  some  of  them  turned  out  remarkably  able 
algebraists;  chemistry  and  physics  are  essential :  or- 
ganic chemistry,  touching  the  gases  that  they  meet  with 
under  ground ;  physics,  respecting  the  density,  pressure, 
temperature,  and  movement  of  the  air,  and  so  on.  Geo- 
metry is  very  necessary,  with  plane  and  spherical  trigo- 
nometry, on  account  of  surveying.      I  think  that  that 
would  be  all  that   we   would   teach   them,   but   the 
viewer  class,  that  is,  the  head  officers,  would  have  to 
undergo  a  very  different  curriculum  altogether. 

2518.  Before  you  come  to  the  viewers,  is  there  not 
the  class  of  overmen  also  for  whom  you  might  wish 
to  provide  some  different  education  from  that  of  mere 
working  miners  ? — Yes,  those  are  the  class  that  1  am 
now  speaking  of,  to  provide  a  certain  amount  of  educa- 
tion for  working  miners,  in  order  that  they  should  be 
made  overmen. 

2519.  What  you  have  specified  you  think  would  be 
sufficient  to  qualify  working  miners  to  become  over- 
men ? — I  think  so. 

2520.  With  respect  to  viewers,  what  course  would 
you  recommend  ? — That   would  be  a   very  different 
subject  altogether? — I  think  that  the  viewer  should 
go  into  mathematics  as  far  as  a  full  acquaintance  with 
algebraical  calculation  goes,  and  higher  up  again,  that 
he  should  get  into  fluxions  and  the  differential  calculus. 
There  are  often  difficult  calculations  to  be  made. 

2521.  Could    you    give   instances    of   this? — It   is 
difficult  to  give   instances   at   the  moment,  but,  for 
example,  the  change  in  the  volume  of  air  by  tempe- 
rature, and  so  on  ;  but  there  are  many  calculations  that 
I  should  be  unable  to  specify  without  more  considera- 
tion. Then  geometry,  as  far  as  the  books  of  Euclid  that 
are  mostly  read;  geology  and  mineralogy,  as  a  matter  of 
course;  and  natural  history  as  far  as  it  would  bear  upon 
palaeontology ;   and  I  think  that   a  viewer  should  be 
acquainted  with  as  much  chemistry  and  physics  as  it 
is  possible  for  him  to  acquire  in  the  short  time  of  two 
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years  or  so,  or  say  three  years.     I  think   that   that 
should  he  a  viewer's  education. 

2522.  Was  any  attempt  made  in  the  mining  school 
at  Bristol  to  give  education  of  so  high  a  class  as   (lint 
which  you  have  specified  ? — Not  so  high.     Geology 
and  mineralogy  were   taught,  and  rudimentary  che- 
mistry also,  an  acquaintanceship  with  such  physical 
laws  as  was  easy  for  them  to  acquire ;  but  we  did  not 
go  higher  than  that  with  working  men  ;  we  thought 
that  sufficient  to  make  good  under  officers. 

2523.  You  have  recommended  that  a  mining  course 
should  include  or  presume  a  considerable  amount  of 
mathematics  ? — I  think  so,  for  the  high  class  of  officer, 
the  viewer. 

2524.  Are  you  aware  that  in  the  Royal  School  of 
Mines  mathematics  is  never  taught  nor  required  ? — 
I  am  aware  of  that,  but  still  in  the  absence  of  that 
they  have  turned  out  very  useful  meii,  but  a  viewer 
who  has  to  manage,  especially  fiery  collieries,  would 
lie  all  the  better  for  the  whole  of  that  knowledge  ;  it 
would  enlighten  his  mind  very  much,  and  enable  him 
practically  to  apply  that  knowledge. 

2525.  Did  1  understand  you  to  say  that  amongst 
the  viewers  of  your  district  there  are  none  or  scarcely 
any  who    have  passed   through  the    Royal  School  of 
Mines? — Not  in  my  district.    I  have  not  one  pupil  of 
the  Royal  School  of  Mines  a  manager,  but  I  have  some 
of  the  pupils  of  the  Bristol  school. 

2526.  Your  district  is  essentially  a  district  of  fiery 
mines,  is  it  not  ? — Yes,  essentially  so. 

2527.  Can  you  account  for  the  fact  of  none  of  the 
viewers  of  your  district  having  availed  themselves  of 
the  instruction  to  be  obtained  in  the  Royal   School  of 
Mines  ? — I  think  that  the  pupils  of  the  Royal  Mining 
School  have  got  scattered  more  abroad  in  the  British 
colonies ;  they  have  sought  for  employment    abroad 
more  than  they  have  at  home. 

2528.  What  is  the  reason  of  that  ?  —  Probably  the 
better  emolument  and  the  adventurous  spirit  of  young 
men  generally  ;   they  like  to  get  abroad. 

2529.  But  do  you  think  that  there  is  a  more  ad- 
venturous spirit  amongst  educated  young  men   than 
amongst  uneducated  young  men  ? — I  should  hardly  be 
able  to  say  that,  for  we  have  the  proof  that  it  is  not 
so   by   the   immense  number  of  miners   now  going 
abroad.     I  have  met  with  Cornish  and  other  miners 
all  over  Spanish  America,  and  for  the  most  part  doing 
well. 

2530.  Does  it  not  seem  strange  that  those  young 
men  should  all  have  found  employment  abroad  and 
none  of  them  within  your  district  ? — Probably  they 
had  not  worked  in  the  coal  mines  of  Great  Britain 
previous  to  coming  to  the  Royal  School  of  Mines.     It 
is  essential  that  a  head  viewer  should  also  be  prac- 
tical as  well  as  well  educated,  because  a  greet  colliery 
proprietor  would  not  employ  a  well-educated  man  for 
the    viewer  of   his    mines,  unless  he  had  also  been 
practically  brought  up   under  ground.     And  the  dif- 
ficulty that  J  understand  would  be  how  to  apportion 
the  time  for  the  chief  viewers,   at  what  period  they 
should  be  under  ground  and  at  what  period  at  college. 

2531.  Have  you  considered  the  difficulty  at  all  with 
a  view  of  suggesting  some  course  ? — I  would  suggest 
that  they  should  undergo  their  curriculum  first,  for  a 
few  years,  and  then  go  under  ground;  that  they  should 
commence  as  collegiate  students  earlier  than  they  do 
at  the  universities  generally. 

2532.  Do  you  think  that  if  young  men  who  have 
gone  through  the  mining  course  can  find  employment 
abroad,  as  you  say  they  can,  they  would  be  willing  to 
work  practically  in  a  mine  in  England   after  having 
undergone  such  a  course  ?— The  viewer  class  for  the 
most  part  are  well-doing  people,  and  they  do  not  work 
with  their   hands,  they  simply  work  with  their  judg- 
ment, they  do  not  take  tools  in  their  hands,  they  do 
not  actually  mine  with  implements  ;  but   the   overmen 
class  do  occasionally,  with  a   view  to   instruct  young 
colliers. 

2533.  But  is  it  not  the  case  that  the  viewer  class  is 
in  a  groat  measure   recruited   from  the  overmen  class  ? 
— It  does  occur,  but  it  is  an   exception  to  the  general 


rule.     The  viewer  class,  those  who  have  the  command      L.  Brough, 
mid    management    of  large    collieries,  lire   brought  up  E"l- 

viewers.     Very  able   workmen   who   become  overmen  ~    ~ 

sometimes  lead  up  to  become  head  viewers  themselves, 
if  they  are  especially  clever  men. 

2534.  Speaking    of    those    who    are    educated    to 
become  viewers,  what  is  the  course  of  education  which 
they  ordinarily  undergo  for  their  profession  ? — They 
get  into  the  pit  very  early,  and  they  never  get  out  of 
the  pit,  they  never  have  the  chance  of  u.  higher  order 
of  education  after  that. 

2535.  Are  they  apprenticed   to  other  viewers  ? — 
For  the  most  part  they  are  apprenticed  to  viewers  of 
eminence,  like  Mr.  Forster  of  Newcastle-upon-Tync, 
the  late  Mr.  Nicholas  Wood,  Mr.  William  Armstrong, 
and  other  eminent  men  of  that  class,  and  once  articled 
to  them  they  get  at  pit  work,  that  is  to  say,  learning 
and  assisting  the  chief  viewers  in  the  pit  work,  and 
they  never  have  the  chance  of  acquiring  a  university 
education  afterwards. 

2536.  (Dr.  Miller.)    How  early  do  those  lads  go 
under  ground  ? — Generally  at  16  or   17.     The  young 
people  become  articled  at  that  age,  or  sometimes  later, 
because  they  must  have  some  education  before  a  viewer 
will  take  take  them  as  articled  pupils,  but  they  do  not 
get  that  higher  course  of  education  which  would  be  so 
necessary  to  help  them  in  their  future  occupations. 

2537.  (Mr.  Samuelson.*)  Have  they  ordinarily  any 
knowledge  at  all  of  the  sciences  bearing  upon  mining 
before  they  enter  upon  their  apprenticeship  ? — I  think 
not,  they  get  a  good  home  school  education,  some  of 
them  in  grammar  schools,  and   so   on ;  a  few  get  a 
smattering  of  Latin   and   Greek,   but   they   get   no 
scientific  education,  as  a  rule,  before  they  are  articled 
to  a  chief  viewer. 

2538.  Have  you   at    all    considered    the   converse 
course  to  that  which  you  have  recommended,  namely, 
that  young  men  should  go  under  ground  for  a  year  or 
two,  and  afterwards  enter,  for  one  or  two  years,  into  a 
college  of  science  or  mining  school,  as  the  case  might 
be  ? — I  began  by  saying  that  it  was  difficult  for  me  to 
arrive  at  any  conclusion  as  to  which  would   be  the 
best,  but  upon  the  whole,  I  think,  that  it  would  be  better 
for  them  to  undergo  their  curriculum  first,  and  theu 
go  to  the  pit. 

2539.  But  at  any  rate,  whichever  of  the  two  courses 
may  be  adopted,  you  have  no  hesitation  in  recommend- 
ing that  they  should  at  some  time  pass  through  a 
course  of  scientific  instruction  ? — Yes,  I  most  strongly 
recommend  a  higher  order  of  scientific  education  than 
is  general  at  the  present  day.     I  think  it  would  be  of 
the  utmost  value,  both  for  the  economical  working  of 
the  mines  and  for  the  safety  of  the  miners. 

2540.  Amongst  the  lessees  of  collieries,  do  you  find 
much  scientific  knowledge  of  their  art  ? — Occasionally 
a   considerable    amount,    for    example,   the    Messrs, 
Knowles,  of  Lancashire,  who  are  colliery  proprietors 
to   a   very  large   extent,  all   have  some   amount  of 
scientific   information,  which   I   have  no  doubt  they 
have  studied  hard  to  acquire,  and  holding  and  using 
immense  capital  they  have   improved   their  colliery 
operations ;  and  others  there  are  of  that  class,  but  I 
should  be  unable  at  this  moment  to  mention  them  all. 
There  are  a  few  in   Wali-s  who  have  acquired  a  good 
deal  of  scientific   knowledge   by  hard  study  at  home 
after  their  work  has  been  completed,  but  then  that  is 
not  the  right  sort  of  scientific  education  after  all  ; 
science  should  be  taught,  and  not  acquired  by  exces- 
sively hard  reading  and  study  by  the  young  people 
themselves  after  the  labour  of  the  day  is  concluded. 

2541.  I  presume  you  would  never  expect  that  any 
great  number  of  men  would  educate  themselves  in  that 
way  ? — I  do  not  expect  any  great  number  of  men  to 
educate  themselves,  I  do  not  think  it  is  likely  ;    still 
some  do.  They  begin  to  earn  their  bread  and  there  they 
remain. 

2542.  How  long  have  you  been  the  inspector  of  the 
south-west   district  ? — 12  years  next   November,  and 
I  was  three  or  four  years  the  inspector  in  Staffordshire 
before  that,  when  one  of  the  body  of  inspectors  died, 
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Mr    11,-rl.ert  M.-u-kwortli,  nnd  the  Government  sent 
mi.  ;,„,,  i,is  district  from  South  Staffordshire. 

16  -taie  of  scientific  education  in  btaf- 
0.  foriahire  verv  much  better  than  in  the  district  m 
whirl,  v.m  arc  now  ?— Certainly  not,  not  by  liny 
nr.nnrr'  of  menus.  I  left  it,  however,  much  better 
than  1  found  it,  and  it  has  been  getting  better  ever 
Hiirr.  There  is  an  evident  desire  now  to  learn  there. 

1>.V14.  Is  there  not  a  great  difference,  speaking 
ranerattr,  in  the  amount  of  scientific  knowledge 
saed  by  the  viewers  in  different  parts  of  England 
nnd  Wales? — It  is  said  that  Northumberland  and 
Durham  would  claim  to  be  the  highest  educated  class 
of  viewers  in  the  kingdom. 

2.5  15.  Assuming  that  the  same  amount  of  education 
prevailed  in  olhcr 'districts,  without  specifying  them, 
do  you  think  that  amongst  other  advantages  this 
would  bo  a  result,  that,  the  loss  of  life  in  collieries 
would  be  very  much  less  ?— I  think  so.  I  think  that 
ice  would  so  bear  upon  the  distribution  of  air  and 
otlnT  operations  under  ground  as  to  add  largely  to  the 
saving  of  human  life. 

2546.  In  confirmation  of  that,  would  it  not  be  fair 
to   say    that,  taking   equally    fiery   collieries   in  the 
north  of  England  and  in  other  parts  of  England,  the 
loss  of  life  is  less  in  the  north  of  England,  in  propor- 
tion to  the  quantity  of  coal  worked,  than  it  is  in  other 
districts  ? — Of  late  years  that  has  been  the  case  ;  the 
loss  of  life   in  proportion,  to    any  given    quantity  of 
coal  has  been  less  in  the  north  than  it  has  been  in 
Wales  or  Lancashire. 

2547.  The  loss  of  life,  in  addition  to  that  resulting 
from  explosions,  also  arises,  does  it  not,  in  a  very  con- 
siderable proportion,  from  the  fall  of  the  roofs  of  mines  ? 
— Yes,  more  people  are  killed  by  the  fall  of  materials 
under  ground,  roofs  and  sides,  &c.  (I  should  think 
double  the   number,  taking   the   average  of  any  10 

-),  than  are  recorded  to  be  slaughtered  by  fire- 
damp. 

2548.  (Dr.  Miller.)    The  public  in  general  do  not 
hear  of  accidents  of  that   nature  ? — The   public  in 
general  do  not  appear  to  me  to  take  much  interest  in 
the  matter.     They  are  shocked  when  a  great  calamity 
occurs,  but  they  forget  it  again  directly. 

2549.  (Mr.  Samuelson.)  Would  you  make  the  same 
statement  with  respect  to  accidents  of  that  kind  as 
regards  the  value  of  a  more  iniimate  acquaintance  with 
science  on  the  part  of  viewers  ? — I  think  it  would  be 
fair  to  make  the  same  statement  ;    a  scientific  know- 
ledge would  make  them  better  engineers  underground. 
There  is  a  sort  of  civil  engineering  going  on  con- 
tinually under  ground,  there  is  the  supporting  of  roofs 
in  a  proper  manner  to  work  at  proper  widths,  and  dis- 
tributing them  in  such  a  manner  that  the  least  number 
of  accidents  from  the  fall  of  roofs  should  occur  ;  and  if 
science  would  help  in  one  way  it  would  help  in  another. 

2550.  That   is   a   department    which    is   in   great 
measure  in  the  hands  of  overmen,  is  it  not? — It  is  in 
the  hands   of    overmen  to  a    certain    extent,  under 
the    authority    of    the  viewers,    and    still    more  of 
the  deputy    overmen.      In  a  pit  there   may  be  two 
overmen,  a   night  overman   and  a  day  overman,   but 
each  of  those  will  have  six   or  eight  or  ten   deputies 
under  him.     One  man  could  not  do  all  the  duty,  and 
therefore   it   is  necessary  that  he  should  be  supplied 
with  assi.-tanf-,  who  are    called    deputies,  and  in  time 
they  become  overmen,  some  of  them. 

'2~>">\.  Do  you  think  that  if  the  viewers  were  more 
generally  men  of  scientific  acquirements,  they  would 
in-isi  upon  the  qualifications  of  the  overmen  and  the 
deputy  overmen  being  also  more  satisfactory  ? — I  think 
that  if  the  viewers  themselves  were  scientific  men 
they  would  know  the  value  of  science,  and  they  would 
like  their  under  officers  to  possess  some  portion  of  the 
same  knowledge,  not  much  indeed  of  the  higher  order 
of  education,  but  still  .-onie. 

2.>52.  Do  you  think  that  if  the  viewers  were  more 
impressed  with  the  value  of  science,  schools  such  as 
the  Bristol  mining  school  would  n  reive  more  supporl  ? 
— I  urn  not  quite  sure  of  thai,  I  rather  think  that  the 


higher  class  viewers  were  never  very    fond   of  local 
mining  schools. 

2553.  Are  you  aware   what,    is   their  object  ion    to 
those  schools  ? — It  is  rather  difficult   to  answer   that 
question.     It  may   be  that  it  would   throw   into  the 
market  a  lot  of  half-educated  ability  that  would  com- 
pete  with   themselves.      Those    questions   are   very 
difficult  to  answer. 

2554.  At  any  rate,  if  the  proprietors  or  lessees  were 
convinced  of  the  value  of  science  with  reference  to 
their  art,  they  would  be  more  disposed,  would  they  not, 
to  encourage  local  schools  ? — I   think  that  the  le 

of  the  great  noblemen  and  the  wealthy  landed  pro- 
prietors think  on  that  subject  very  much  as  1  do 
myself,  that  there  is  a  necessity  for  more  scientific 
teaching  and  a  greater  amount  of  scientific  know- 
ledge, and  that  their  property  would  be  rendered  more 
valuable  by  it. 

2555.  Do  you  think  that  that  feeling  has  sprung  up 
recently  ? — I  think  it  may  be  said  to  have  sprung  up 
far  within   the  present  century,  perhaps  for  20  to  30 
years.     It  became  evident  to  them  that  science  was 
necessary  for  the  development  of  their  own  mineral 
wealth,  and  I  think  that  that  is  an  opinion   which  in 
growing  with  the  great  landholders  every  year. 

2556.  You  have  stated  repeatedly,  I  believe,  in  your 
reports  that    amongst  the  working  miners    there  is 
very  great  recklessness  ? — There  is    that  amount  of 
recklessness  with  us  all  that  familiarity  with  danger 
produces,  we  are  all  to  some  extent  reckless.     They 
are  not  more  reckless  or  more  wilful  or  thoughtless 
than  other  working  men,  but  constant  familiarity  with 
danger  does  produce  an  indifference  to  it,  and  reck- 
lessness naturally  follows. 

2557.  Do  you  think  or  not  that  if  they  were  better 
acquainted  with  the  sources  of  danger,  and  the  means 
of  avoiding  it,  the  same  recklessness  would  still  pre- 
vail ? — No,  I  think  not.     The  more  they  are  educated 
the  more  thoughtful  they  would  become,  and    they 
would    exercise  their  thinking  powers   more.      The 
object  of  working  men  of  all  ranks  is  to  get  as  much 
money  as  they  can,  and  to  get  their  day's  work  com- 
pleted within  as  short  a  time  as  possible,  but  give  a  man 
education  and  it  sets  him  thinking. 

2558.  That   would   apply  as  much,  I   suppose,  to 
primary  education  as  to  more  advanced  education  ? — 
Yes,  just    so ;    the   more   thought   is  developed  the 
better,    and    thought    can    only  be    developed    by 
education. 

2559.  Assuming  local  mining  schools  to  exist,  are 
the  young  men,  as  a  class,  sufficiently  in  possession  of 
elementary  education  to  be  able  to  avail  themselves  of 
such  schools  ? — All  the  pupils  of  the  mining  school  in 
which  I   interested  myself  had  learned  to   read  and 
write  and  a  certain  amount  of  arithmetic  before  they 
came  ;  none  of  the  utterly  ignorant  ever  came  near 
us. 

2560.  But  the  number  of  those  pupils,  I  presume, 
bears  only  a  small  proportion  to  the  total  number  of 
miners  ? — A  very  small  proportion  indeed. 

2561.  Do   you  remember  what  was    the  greatest 
number  of  pupils   you  ever   had  at   one  time   in  the 
Bristol  school  ? — I  think  at  one  time  we  had  22  or  23, 
that  was  the  greatest  number;  but  it  is  fair  to  say  that 
amongst  them  were  the  sons  of  persons  in  a  higher 
order  of  life,  for  example,  a  clergyman  in  the  neigh- 
bourhood sent  a  sou,  and  so  on.   1  think  about  a  dozen 
was  our  average  annual  number  of  real  miners   who 
came  there  to  better  their  education,  all  the  time  that 
I  was  connected  with  it. 

2562.  Your  district,  I  believe,  includes  Monmouth- 
shire ? — Yes  ;  all  Monmouthshire,  a  considerable  por- 
tion of  Breconshire,  and  a  slice  of  Glamorganshire, 
and  also  everywhere  south  of  the  Severn  Sea. 

^•">(>;5.  What  is  the  mining  centre  of  your  district  ? 
— The  mining  centre,  as  a  port,  is  Newport,  but 
probably  the  great  mining  centre  would  be  Tredegar, 
on  the  edge  of  Breconshire,  inasmuch  as  it  is  the 
largest  of  the  mining  towns  in  the  county. 

2.j(>4.  What  is  the  population  of  Tredegar  ? — I 
should  think  more  than  12,000. 
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2o(5o.  The  railway  communication  between  Tred- 
egar  and  the  various  mines  is  probably  complete,  is  it 
not? — It  is  very  ample  now  as  to  railway  communica- 
tion ;  there  arc  railroads  in  all  directions,  up  every 
valley, 

25!ifi.  Have  you  made  any  approximate  calculation 
as  to  the  number  of  miners  within  a  radius  of  10  miles 
of  Tredegar? — I  might  l>o  able  to  make  such  an  ap- 
proximation. It  would  include  Dowlais  and  Merthyr. 

2567.  Tredegar  is  within   10  miles    of   Merthyr? 
— Yes.  within  10  miles. 

2568.  So  that  a  mining   school  at  Merthyr   would 
accommodate  Tredegar  ? — Yes,   very  well.     Merthyr 
would  be  a  better  centre  than  Tredegar. 

2569.  Is    not    the    population    of    Merthyr    about 
100,000?— Yes,  I    should    think    so,  Merthyr    and 
Dowlais  together. 

2570.  And  the  mining  population   accommodated 
by   a  mining   school  at  Merthyr   would    perhaps  bo 
more  than  double  that  number,  or  quite   double   that 
number  ? — Yes,  I  should  think  so,  because  it  is  very 
central  and  well  fed  by  railways,  and  it  would  com- 
mand the  whole  of  mining  Wales. 

2571.  Who   is   the    mining    inspector    for    South 
Walr s?— Mr.  Wales. 

2572.  Have  you  had  any  opportunity  of  ascertaining 
his  views  upon  the  subject  of  the  necessity  of  educa- 
tion  for   miners  ? — I   have   not   had   any   means   of 
ascertaining  his   views,  but  I  should    suppose   that 
he  would  think  much  the  same  upon  the  subject  as  I 
do.     Probably  he  might  not  go  to  the  extent  that  I  do 
about  high  education.     I  rather  think  he  would  not, 
perhaps,  go  to  that  extent,  but  he  may. 

2573.  Do  you  think  that   he  would  agree  with  you 
as  to  the  amount  of   education  which  the  overmen 
should  possess  ? — I  think  so,  but  I  have  never  had 
much  conversation  with  Mr.  Wales  upon  the  subject  ; 
we  live  far  apart,  and  I  have  not  had  much  opportunity 
of  consulting  him.    I  see  but  little  of  him,  and  therefore 
I  should  be  afraid  to  speak  to  his  views ;    but  he  is  a 
very  sensible  and  prudent  man.  and  I  think  that  he 
would  go  a  long  way  with  me. 

2574.  I  suppose  that  the  conditions  of  Monmouth- 
shire  and   Wales  are  very  similar  ? — Very  similar  ; 
probably  Mr.  Wales'  district  is  even  more  fiery  than 
mine,  and  more  dangerous,  if  possible. 

2575.  In   many  cases   the  proprietors  of  mines   in 
Monmouthshire  are  also  proprietors  of  mines  in  the 
district  of  Wales,  are  they  not  ? — In  some  cases  there 
does  exist  that  double  proprietorship. 

2576.  Are  you  aware  whether  the  establishment  of 
a  mining  school  in  one  of  the  mining  centres  of  Wales 
and  Monmouthshire  has  ever  been  suggested  ? — It  has 
been  suggested  many  times,  but  it  has  never  been 
carried  into  effect. 

2577.  By   whom  has  it  been  taken  up  ? — I  have 
often  heard  viewers  speak  of  it,  and  the  owners,  and 
I  have  frequently  mooted  the  question  myself  to  them, 
but  it  has  never  been  taken  up. 

2578.  Could  you  yourself  give  the  Commission  any 
suggestions  with  reference   to    the  establishment   of 
such  a  school  ? — The  difficulty  with  local  schools  is 
the   mode  of  furnishing  them  with  means,  that  is  the 
principal   difficulty.     The  Government  could  not  bo 
expected  to  support  mining  schools  in  all  the  kingdom, 
I  apprehend,  although  I  wish  that  there  were  more  like 
the  lloyal  (School  of  Mines.     If  they  were  spotted  or 
jotted  over  the  kingdom,  very  much  good  would  come 
out  of  them. 

^•379.  Do  you  mean  schools  of  the  same  grade  as 
the  lloyal  School  of  Mines,  or  of  a  lower  grade  ? — The 
more  schools  like  the  Royal  School  of  Mines  the  better; 
but  they  would  not  educate  the  class  of  people  whom 
you  want  educated,  namely,  the  overmen  class,  they 
arc  rather  too  high  for  them. 

2580.  Then  you  would  be  satisfied  with  schools  of 
a  somewhat  lower  grade  ? — Yes,  of  a  slightly  lower 
grade,  of  the  grade  of  the  schools  at  Bristol  and 
Glasgow  ;  those  would  be  the  two  models  for  the 
establishment,  and  they  are  both  stopped  now 
unfortunately. 


2581.  Had  yon  any  difficulty  as  to   the  supply  of      /;.  Brtwili, 
teachers    in     15ristol  ? — 1      think    there    would    I"-    no 
difficulty  in    gelling    teachers    in    liri-lolor  anywhere  ~j 
else.      I  think   that   there  would  lie   quilo   a   sufficient 

.supply  of  teachers   for   the.  secondary  or  lower  • 
The  lii-sl-chiss  education  for  the  \iewer  class  is  only  to 
be  got  in  connexion  with  one  of  the  univer-i 

2582.  Or  in  technical  schools  of  u  high  class  ? — Of 
a  very  high  class  indeed. 

2583.  Do  you  recollect  what  was   the  tolal  annual 
expenditure  in  the  Bristol   mining  school  ? — I  cannot 
inform  you;   I  never   had   anything   to  do  with    the 
monetary  affairs,  but  the  fee  for  teaching  wa-  some- 
thing  remarkably    low,    about    41.    a   year,    and    ihe 
laboratory  charges  of  course  were  added.      \Ve  had  an 
excellent  chemistry  master,  Mr.  Coomber. 

2584.  Mr.  Coomber,  who  is  now  the  head  master  of 
the  Trade  School  ? — Yes,  and  a  most  excellent  master 
he  is. 

2585.  Have  you  ever  made  an  approximate  estimate 
as   to  what  would  be   the  cost  of  establishing   and 
maintaining  a  secondary  mining  school   in  a  mining 
centre  ? — I  have   never   thought   of  the   amount   of 
money  required  annually  to  keep  such  a  school  going 
on,  certainly  it  would  require  a  few  hundred    pounds 
at  least.     The  masters   must  be  well  paid,  otherwi    • 
you  would  not  command  good  men  in  the  capacity  of 
teachers. 

2586.  Would  it  be  an  appreciable  per-centage  upon 
the  capital  engaged  in  coal  mining  within  such  a  dis- 
trict, or  upon  the  amount  of  wages  expended  within 
that    district? — I  think  perhaps  that  the  amount  of 
wages  would  guide  us  more  than  anything  else. 

2587.  Comparing    the   probable    cost   of    such    a 
school  with  the  ,'amount  of  wages,  would  it  not  bear 
a  very  small  relation  to  it  ? — I  think  so  in  Wales,  on 
account  of  the  vast  amount  of  wages  paid.     Taking 
Merthyr  as  a  centre,  the  amount  of  wages   paid  in 
cash  is  enormous. 

2588.  Do  you  know  what  is  the  amount  of  wages 
paid   annually  ? — I  should    think    at    Dowlais    alone 
their  weekly  cash  payments  must  be  something  like 
6,OOOZ.  or  7,000/. 

2589.  That  is  to  say,  the  payment  in  wages  of  a 
single  iron  or  coal  company  is  something  like  400,OOOJ. 
per  annum  ? — With  regard  to  Dowlais  I  should  not  be 
surprised  if  it  came  up  to  that. 

2590.  Then  the  amount  of  wages  paid  within  the 
district  must  be  several  millions  ? — Yes,  taking  as  a 
datum  400,000/.    per   annum,    perhaps  it  would  not 
come  up  quite  so  high  as  that. 

2591.  At  any  rate  you  would  say  that  the  cost  of 
maintaining,  a  school  of  mines  would  be  an  inappre- 
ciable per-centage  upon  the  amount  of  wages  paid  ? — 
Very    inappreciable.     It    would    be    something    that 
would   hardly  be  put  down,    it  would   be    so  small 
compared  with  the  vast  amount   of  money  paid  in 
wages. 

2592.  Leaving  out  the  considerations  of  loss  of  life 
and  loss  of  capital  through  the  stoppage  of  collieries, 
do  you  think  that  in  the  mere  avoidance  of  waste  the 
cost  of  such  a  school  would  be   repaid  ? — I  think   so. 
I  have  that  opinion  of  the  value  of  education  that  I 
think    it  would   amply  repay   itself   in   time,  but  it 
takes  time  to  prove  those  matters.     For  example,  in 
the  case  of  the  mining  school  in  Jerinyn   Street,  one 
generation  could  hardly  tell   us  what  value  has  re- 
sulted from  it. 

2593.  Do  you  think  it  would  take  one  generation 
before  the  cost  of  the  establishment  and  maintenance 
of  such  a  school  would  be  repaid  ? — 1  think   it  would 
be  felt   earlier  in  the  elementary  school  than  it  would 
be     in    the    higher    school,     because    more      people 
would  attend;    the  number  of  overmen  greatly  sur- 
passes the  number  of  head  managers,  and  the  work- 
men again  are  in  multitudes. 

2594.  But  with    respect    to  the   education  of  the 
workmen,  do  you  think  that  any  larger  number  would 
be   able    to  avail   themselves   ot   i-tivh  a  school   in   the 
present  state  of  elementary  education  ?• — I  think  there 
would  be  in  my  district  a  desire  for  education  ;  the  men 
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that  lm\e  learned  to  read  nnd  write  would  l>e  dad  to 
have  an  niiioiint  of  elementary  science  which  would 

.Me  them  to  hi'  officers. 
8  July  1870.  ,  -    j\n,  (host-  men  sufficiently  numerous  to  con- 

stitute classes  ? — I  should  think  so.  The  only  trial 
thnt  1  have  been  acquainted  with  is  that  in  Bristol, 
hut  unfortunately  that  1ms  not  succeeded. 

2596.  (Sir  J.  Jfay-Shttttleicortft.)  You  are  aware 
that  mines  have  recently  been  sunk  below  the  Permian 
to  a  very  great  depth  ? — Yes. 

2597.  Would  not  the  existence  of  those  mines  create 
new  problems  as  to  ventilation,  and  other  questions 
as  to  the   working,   which  will  involve  a  very  high 
scientific  education  ? — Yes,  of  course  the  great  depths, 
the  increase  of  the  temperature,  and  the  increased 
amount  of  friction  of  the  air  itself,  would  involve  a 
considerable  amount  of  scientific  attainment  to  over- 
come, and  we  may  have  to  go  very  deep  indeed. 

2598.  And  upon  the  degree  in  which  the  highest 
conclusions  of  pure  science  are  applied  to  the  working 
of  those  extremely  deep  mines  will  depend  the  extent 
to  which  the  coal  can  be  recovered  under  the  Permian  ? 
— Yes,  we  have  reason  to  suppose  that  the  coal  under 
the  Permian,  even  in  Britain,  may  be  very  deep  indeed 
in  places,  much  deeper  than  any  depth  which  we  have 
arrived  at  as  yet ;  hence  my  advocacy  of  more  scientific 
knowledge  on  the  part  of  miners  is  rendered  more 
urgent  from  that  very  cause. 

2599.  A  knowledge  of  the  natural  laws  affecting 
ventilation,  to  which  you  have  already  made  allusion, 
would  in  such  cases  be  extremely  important,  not  only 
amongst  those  who  plan  all  the  great  machinery  for 
the  working  of  mines,  but  also  amongst  the  viewers  and 
the  overmen  and  the  workmen  ? — Yes,   the  amount 
of  scientific  education  that  the  Belgian  mining  engi- 
neers get  is  very  considerable,  and  they  are  enabled  to 
apply  those  two  laws  of  physics  which  I  spoke  of  just 
now,  they  are   perfectly  acquainted   with  them.     If 
I  asked  a  Belgian  engineer  the  question  which  I  asked 
an  English  engineer  he  would  have  said,  "  Yes,  it  was 
"  a  portion  of  my  curriculum  ;  I  had  to  study  those 
"  natural  laws  and  work  them  out,  and  make  myself 
"  fully  able  to  go  through  the  whole  of  the  calcula- 
"  tions  connected  with  them." 

2600.  Are  you  acquainted  with  the  working  of  the 
thick   mines   in   Staffordshire  ? — I  had  a  great  deal 
to  do  with  the  thick  coal,  that  is  to  say,  the   10  yard 
seam. 

2601.  Has  there  not  been  a  considerable  waste  in 
the   working   of  that  coal,  which  might   have  been 
avoided   if   there   had   been   a   better  knowledge  of 
mining  engineering  ? — I  think  there  has  been  a  great 
national  loss  from  that  very  cause. 

2602.  And  which,  if  the  education  of  the  viewers 
and  lessees  of  collieries  had  been  conducted  as  you 
have  advised  the  Commission  it  should  be  conducted, 
would  certainly  have  been  avoided  ? — Yes,   all  that 
lost  property  would  be  available. 

2603.  Then  with    respect   to   the   fiery  mines,   I 
believe   it  is  generally  understood  that  some  of  the 
most  terrific  accidents  which  have  happened  in  coal 
mines,  have  arisen  from  the  sudden  outburst  of  com- 
pressed gases? — Yes,  often   the  sudden  outburst  of 
compressed  inflammable  gas, — carburetted  hydrogen. 

2604.  I-  there  not  presented  a  remarkable  problem 
to  the  scientific  world  with  respect  to  the  outburst  of 
that  compressed  inflnmniahle  iras,  whether  any  means 
could  be  adopted  which  should  meet  such  formidable 
emei  L'eiH-ies  'f — Yes,  then'   is  a   remarkable    problem 
presented,  but  a  problem  which   no   doubt  might    he 
solved  by  a  higher  order  of  science   than   we  now 
pos- 

2605.  If  you  could  conceive  that  the  great  body  of 
the  lc.-see.>  and  the  viewers  and  overmen  of  the  mines 
had    11     emi-ideralile     knowledge    of    scientific    laws, 
would  it  not  be  likely  that  some  men  of  genius  would 
arise   out  of  that,  body,  who  would  provide  in  the 
practical   working   of  mines  some   remedy   for  those 
teri-ilie    emergencies    of    the   outburst    of    compressed 
inflammable  jrases? — Yes,  I  think  that  with  a  greater 
amount  of  science  some  man  of  genius  might  arise, 


and  a  spark  would  be  suddenly  struck  from  his  genius 
that  would  enlighten  us  all,  and  would  tench  us  that 
which  we  do  not  any  of  us  know  at  present. 

2606.  It  has  been  stated  to  us  in  evidence  that  the 
surveying  of  mines  is  conducted  with  reference  to  the 
magnetic  north,  and  not  to  the  true  north  ;  you  are 
aware,  I  believe,  of  that  fact  ? — Yes,  I  am  aware  of 
that. 

2607.  Is  there  a  general  knowledge  of  the  varia- 
tion of  the  needle,  and  the  way  in  which  it  affects  the 
accuracy  of  viewing  in  cases  in  which  mines  are  ex- 
posed to  the  inburst  of  water  or  any  other  accident 
affected  by  the  accuracy  of  the  surveying  ? — There  is 
more    knowledge   of   the  variation  or   declination  of 
the  needle  now  than  there  was  in  the  beginning  of  the 
century,  all  the  viewers  are  now  acquainted  with  it ;  but 
they  should  put  it  down  on  their  maps,  they  should 
not   only  put  the  magnetic  meridian,  but  also  in  a 
dotted  line  the  number  of  degrees  of  variation,  which 
may   be    about   22   at   the   present    day.      I   cannot 
say  exactly,  but  it  is  somewhere  about  22  degrees  of 
variation  of  the  needle  at  the  present  moment. 

2608.  Do  they  practically  put  that  down  ? — They 
do   not   always  practically  put   it   down.     Many  of 
the  leading  viewers,  both  in   Wales  and    the  north, 
dot  out  the  variation,  so  that   if  the  same  plan  had 
been   followed,  and  if  it  were   put  down  always  in- 
variably, they  would  know  what  it  was  50  years  ago  or 
20  years  ago,  and  so  on,  and  they  would  know  then 
where  to  look  for  a  great  reservoir  of  water,  if  such 
had  existed. 

2609.  But    having    their    ancient    maps    planned 
simply  with  reference  to  the  magnetic  meridian,  and 
not  having  had  the  variations  correctly  laid   down 
in  the  map,  and  still  going  by  the  magnetic  meridian, 
do  they  not  from  time   to  time  encounter  extreme 
danger  of  tapping  some  great  reservoir  of  water  ? — 
Certainly  that  danger  must  sometimes  be  imminent, 
and    if  they    do    not  know  the  amount  of  variation 
when  they  deal  with  those  excavations,   they  might 
suddenly  come  upon  a  great  body  of  water  without 
ever  expecting  it,  without  ever  contemplating  that 
there  was  such  a  body  of  water,  guided  by  the  old  map 
of  the  day  without  the  variation  being  laid  down. 

2610.  Passing  to  the  present  ordinary  education 
of  the   viewers,  may  I    ask  you  whether  it  is  not 
common  that  a  young  man  having  sufficient  means  is 
introduced  into  a  viewer's  office  with  a  considerable 
premium,  and  then  in    the    mines    obtains    whatever 
technical  education  he  can  secure  ? — That  is  the  pre- 
vailing custom.     A  young  man,  the  son  of  respectable 
parents,  will  perhaps  leave  the  grammar  school  of  his 
town  or  neighbourhood  at  16  years  of  age  or  so,  he 
might  be  a  year  younger  or  a  year  older,  and  he  will 
be  bound  apprentice  to  a  great  viewer,  and  all  chance 
of  high  scientific  education  then  is  lost ;   he  merely 
acquires  a  technical  education  after  that. 

2611.  What  he  acquires  is  the  power  of  surveying 
in  the  mine  and   of  plan  drawing  in  the  office  conse- 
quent upon  his  surveys,   and  the    ordinary    practical 
operations  of  the  working  of  mines? — That  and  pit- 
manship. 

2612.  But  as  to  any  knowledge  of  the  natural  laws, 
and  especially  any  power  of  scientific  speculation,  as 
to  the  improvement  of  the  methods  of  mining,  he  has 
not  the  slightest  opportunity,  except  by  private  read- 
ing, of  arriving  at  such  knowledge  ? — I  do  not  see 
that  he    has   much   opportunity  of  arriving   at   such 
knowledge,  because  he  becomes  pressed  with  business, 
and  gets   employment,    and   gets   his  bread,  and  all 
thought   of  scientific  improvement   passes   away  for 
want  of  time. 

2613.  And  yet,  with  a  view  to  the  application  of 
the  general  natural  laws  to  the  improvement  of  mining, 
such  scientific  education  is  of  the  very  highest  impor- 
tance?— I  have  always  thought  so  myself,  and  con- 
tinue to  be  of  ihat  opinion. 

2614.  Supposing  that  there  were  a  secondary  school 
of  science,  with  technical  classes,  in  the  neighbour- 
hood of  the  viewer's  office  to  which  a  young  man  was 
apprenticed,  and  in  the  intervals  of  his  'apprenticeship 
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he  had  an  opportunity,  and  it  were  by  public  opinion 
regarded  lobe  a  necessary  part  of  his  training,  thai  .lit) 
should  avail  himself  of  I  lie  opportunity  of  attending 
such  scientific  technical  classes,  would  not  thai  be  :i. 
very  great  advantage  in  his  training  for  the  practical 
duties  of  his  vocation  ? — Yes,  if  at  that  school  he 
were  taught  a  high  amount  of  science,  that  would 
be  so,  no  doubt  ;  but  men  who  work  very  hard  get 
tired,  and  there  is  a  reluctance  on  their  part  to  go  to 
school  sometimes. 

2615.  But  supposing  that  public  opinion  or  custom 
or  the  law  interfered  to  secure  them  proper  intervals 
in  the  course  of  their  apprenticeship  for  suqb  scientific 
training,  you   would   think  that   custom  or  opinion  or 
the  law  would   be  justified  in  that  interference  ? — 
Yes,  if  public  opinion  would  bear  more  strongly  upon 
it  than  it  has  done  ;   and  I  should  like  to  see  public 
opinion  become  more  developed  on  that  subject.     If 
public  opinion  were  strong,  it  would  be  bound  to  be 
followed. 

2616.  And  you  would  desire  that  any  young  man 
who  showed  higher  capacity  for  scientific  attainments 
should,  besides  the  education  which  he  might,  during 
his  apprenticeship,  get  in  a  secondary  mining  school 
in  the  neighbourhood  of  his  master,  likewise  obtain 
instruction  in  some  central  school  of  science,  and  of 
technical  instruction,  where  ho  might  complete  his 
education  ? — I  think  it  would  be  very   desirable  to 
get   such  institutions  established — that,  or  previous 
collegiate  education,  which  is  far  better. 

2617.  With  respect  to  the  local  schools,  you  have 
said  that  at  the  present  moment  it  has  been  very  diffi- 
cult indeed  to  support  a  school  of  this  character  which 
existed  at  Bristol  by  local  contributions,  even  when 
there  was  a  knowledge  that  Government  aid  to  that 
school  depended  upon  the  continuance  of  those  con- 
tributions ? — We  found  it  so.     I  speak  now  from  ex- 
perience ;  we  found  that  all  the  funds  which  we  could 
get  together  were  insufficient  to  carry  on  the  establish- 
ment, notwithstanding  we  had  Government  support  at 
one  time  to  the  extent  of  501.  or  60/.  per  annum  to 
pay  the  mining  master. 

2618.  And  yet  the  cost  of  supporting  such  schools 
would  form  quite  an  inconsiderable  charge  upon  the 
average  sum  paid  for  wages  ? — A  very  inappreciable 
per-centage  in  the  great  centres.     I  should  have  stated 
that  Bristol  was  not  a  very  great  centre  as  regards 
mining  operations ;  in  fact,  1  have  already  said  so. 

2619.  Supposing    therefore    that    public    opinion 
should    fail    to    secure    this    form    of   instruction  for 
young   men  during  their  apprenticeship,  should  we 
not,  having  regard,  first,  to  the  terrific  accidents  which 
occur  in  mines  from  the  want  of  proper  knowledge, 
to  the  great  waste   of  the  national  resources   in   the 
working  of  such  beds  as  the  thick  bed  of  the  Stafford- 
shire coal  field,  and  likewise  to  the  problem  yet  un- 
solved, of  the  extent  of  working  which  can  be  carried 
on  in  very  deep  mines  under  the  Permian,  would   not 
the  Government,  in  the  failure  of  that  public  opinion 
to  produce  a  change,  be  justified   in   making   some 
rharge  upon  the  wages  or  upon  the  capital  employed 
in  mining  to  secure  such  education  for  the  young  men 
apprenticed  to  that  vocation  ? — The  best  plan  would 
be  some  very  small  charge  indeed,  on  a  ton  of  coal, 
perhaps. 

2620.  But  you  would  approve  of  some  such  charge 
upon  either  the  produce  of  the  mine,  the  wages,  or  the 
capital  ? — Yes,  I  would  approve  of  any  fair  charge,  or 
even  tax,  if  it  may  be  called  so,  upon  coal,  or  upon  the 
men's  wages  themselves,  to  increase  the  amount  of  the 
education  of  the  people.     We  have  not  enough  of 
education  now,  and  I  want  to  see  it  increased  in  every 
possible   and    legitimate   way  ;   the    difficulty  is    the 
pecuniary  difficulty. 

2621.  Jf  the  Government,  representing  the  general 
interest   of  the  nation  in  the  full  development  of  the 
national  wealth,  were  to  make  some  amount  of  contri- 
bution, would  it  not  be  perfectly  reasonable  that  there 
should  be  some  contribution  likewise  from  those  who 
either  own  or  who  work  the  mines  in  their  respective 
districts  to  meet  those  exigencies  ? — Yes,  certainly  it 


should  be  participated  in  by  all ;  the  workman  himself, 
the  lessee,  and  the  lord  of  the  soil  should  all  con- 
tribute, it  should  not  press  more  hardly  on  one  of  those 
classes  than  on  the  other.  A  -c;ilr  ini^ht  be  arrived 
ill  by  a  man  competent  to  make  such  calculations,  and  I 
think  there  would  be  no  disinclination  on  the  part  of 
the  three  classes  to  contribute  in  such  a  proportion. 

2622.  You  conceive  that  it  would  be  In  the  interest 
of  the  workman  to  be  more  safe,  in  (he  interest  Of  the 
le.-.-ee   to  get  more  profit  from   the  working   of    the 
mine,  and  in  the  interest  of  the  owner  that  no  jiurt  of 
his    property  should   lie  wasted  ? — Certainly,  that  all 
should  be  brought  to  bank,  and  that  no  portion  of  coal 
ought  to  be  left  underground. 

2623.  That  all  should  pay  for  those  advantages  ? — . 
Yes,  it  is  national  property,  and  every  ton   that  is 
buried  underground  for  ever,  is  a  loss  to  the  nation. 

2624.  (Chairman.)  Have  you  formed  any  opinion 
as  to  the   amount  of  salaries  which   you  think   the 
teachers  of  mining  schools  ought  to  be  able  to  com- 
mand ?  —  That   would   depend  upon  the  amount  of 
science  taught. 

2625.  In  the  case  of  such  a  school  as  you  would 
like  to  see  established,  say  at  Merthyr,  what  salaries 
should   the  teacher  of  such   a  school   receive  ?  —  I 
hardly  know  how  the  teachers   should  be   paid.     I 
think  that  a  man  capable  of  teaching  such  a  school, 
the  head  master  of  such  a  school  as  Merthyr,  with  so 
vast  a  population,  certainly  ought   to  be  paid  from 
250/.  to  300/.  per  annum. 

2626.  Could  such  a  school  in  your  opinion  ever  be 
made  self-supporting  by  the  fees  of  the  pupils  ? — The 
difficulty  is,  that  unless  those  fees  are  enforced  by  some 
law,  I  think  they  are  not  paid  up.     In  one  great 
mining    centre   that   took    place,  namely,  Glasgow; 
the  school  fell  to  the  ground,  as  it  did  in  Bristol ;  I 
speak  of  contributions. 

2627.  Did  that  depend  solely  on  the  fees  of  the 
students  ? — The  fees  of  the  students  and  the  contribu- 
tions from  the  colliery  proprietors  and  lessees.     That 
was  a  school  that  was  well  established,  and  the  means 
at  the  beginning  were  abundant  for  its  continuance, 
but,  as  in  Bristol,  by  degrees  the  contributions  dropped 
off. 

2628.  Are  you  acquainted  with  any  of  the  Belgian 
coal   mines  ? — I   have   never   been  occupied  profes- 
sionally in  Belgium.     I  have  wandered  over  Belgium, 
but  I  have  never  been  employed  in  the  Belgian  coal 
mines. 

2629.  Have    you    inspected   them  ? — Never,    pro- 
fessionally. 

2630.  Are  you  able  to  say  whether  they  exhibit 
evidence  of  much   greater   scientific   attainments  on 
the  part  of  the  manager  than  is  the  case  in  our  mines  ? 

I  think  that  they  do  exhibit  every  evidence  of  more 
scientific  attainments,  but  I  do  not  think  that  the 
Belgian  mining  engineers  are  so  admirably  practical 
as  the  British  mining  engineers  ;  those  two  acquire- 
ments, practice  and  knowledge,  must  both  go  together. 
The  Belgian  engineers  get  a  good  early  education, 
superior  to  ours  I  think  ;  but  their  practical  knowledge 
is  not  so  perfect. 

2631.  Do  you  know  whether  there  are   as  many 
accidents  in  proportion  in  the  Belgian  mines  as  in  the 
English  ? — Two  years  ago  one  of  my  colleagues  (Mr. 
Atkinson)  made  a  calculation   from   information  sup- 
plied  him  to  show  that  for  any  given  amount  of  coal, 
say  100,000  tons,  got,  there  were  more  accidents  in 
Belgium  than  in  Britain. 

2632.  Do  you  know  whether  there  are  any  data  for 
ascertaining  whether  there  is  less  waste  of  material  in 
Belgium  than  in  England  ? — They  have  a  most  extra- 
ordinary stratification,  and   their  results  could   hardly 
be  so  good  as  ours,  for  it  is  a  continuation  of  xiirxairs  ; 
their  planes  of  stratification  are  all  up  and  down,  and 
tin'  pit  will  perhaps  go  twice  through  the  same  bed  of 
coal  in  sinking. 

2633.  Have  they  a  greater  number  of   difficulties 
to  contend  with? — Yes,  their  natural  mining  difficul- 
ties are  greater  than  ours,  as  regards  stratification  ;  but 
they  have  not  so  much  fire-damp. 
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:/r.  Snmneho,,.)  The  im-li nations  of  those 
very  urea!  also,  are  thej  not  ?— Y«B,  they 

...ninv-f.l  /ig 

s      ./.  Kay-ShuUleworth.)  Sometimes  like 

n  ihi-h  of  lightning?— Ye-. 

.;.  (('/,,iirnniii.)  CooM  you  point  out  nuy 
Instance  in  your  .listrici  in  which  tlio  value  of  scientific 
attainments  on  the  port  of  viewers  has  made  Itself 
manifest  ?— Yes,  I  could  perhaps  name  collieries 
where  men  with  sonic  amount  of  science  are  that  have 
shown  "ood  results,  Imt  it  would  lie  hardly  fair  for  me 
to  nnkc  any  statement  of  persons  or  names,  because 
these  transactions  probably  will  I.eread  by  the  public, 
.,i,d  it  would  look  on  my  part  invidious. 

•>637.  But  you  think  that  there  are  such  instances? 
— Ye*  I  think  (here  are.  I  am  quite  sure  there  are. 
3.  (Dr.  Miller.)  Arc  the  mines  in  Belgium 
inmv  or  less  fiery,  on  the  whole,  than  those  of  Eug 
lnml  ?_On  the  whole  they  are  less.  They  have  a  con- 
siderable  amount  of  fire-damp,  but  taking  it  altogether 
Kiev  have  not  the  enormous  outbursts  that  occur  in 
lirflain,  especially  in  Monmouthshire  and  South  Wales. 

2639*.  (Mr.  S'tirnticlson.)  Is  it  not  the  case  that, 
notwithstanding  those  mines  being  less  liery,  the 
system  of  ventilation  generally  has  been  perfected  in 
,nn  earlier  than  in  England  by  the  application  of 
mechanical  means  ?— Yes;  we  have  learned  from 
j;  iL'ium,  to  some  extent,  our  mechanical  ventilation; 
we  'have  copied  from  them  their  form  of  the  Guibal 
fan,  and  the  Lcmielle.  for  example,  which  are  most 
admirable  mechanical  means  of  producing  a  current 
of  air. 

2640.  Mechanical  ventilators  were  applied  in  Bel- 
gium  and  in  France  before   they   were   introduced 
iiit"  the  mines  in  England  ? — There  were  some  fans 
in  England,   the    Nasmyth  fan,  perhaps,  before  they 
resorted  to  mechanical  means  in  Belgium,  but  they 
were  inefficient. 

2641.  That    mode    of   ventilation    was    perfected 
abroad? — Yes,  the  machines  were. 

12.  And  generally  applied  before  it  was  applied 
to  any  great  extent  in  England  ? — Most  decidedly, 
except  the  "Nasmyth,"  which,  as  I  believe,  was 
anterior  to  any  really  useful  Belgian  machinery. 

2643.  In  fact  its  introduction  into  England  is  even 
now  slow  and  gradual? — It  has  been  making  great 
progress  within  the  last  three  years  ;  mechanical  ven- 
tilaiion  is  now  increasing  very  fast  in  Great  Britain 
indeed. 


2644.  But  the  plans  of  mechanical  ventilation  which 
we  are  now  adopting  have  been  for  a  considerable 
period  perfected  and  applied  on  the  continent  ? — That 
is  the  fact. 

L'(H5.  And  that  mode  of  ventilation  is  all  the  morn 
requisite,  the  deeper  the  mines  to  wliich  it  is  applied  ? 
— Most  decidedly,  if  there  be  pits  enough  ;  although 
furnace  ventilation  is  admirable  for  great  depths. 

2646.  (Chairman.)  Have  you  ever  seen  any  symp- 
toms of  prejudice  against  the  employment  of  educated 
viewers  amongst  the  lessees  ? — I  do  not  think  I  have 
observed  that ;  there  is  a  natural  feeling  on  the  part 
of  lessees  to  get  good  men  at  as  low  salaries  as  they 
possibly  can,  and  that  over  feeling  of  economy  some- 
times prevails  over  the  appointment  of  more  scientific 
people. 

2647.  Can    good    viewers    command    very    good 
salaries  ? — Very  good  salaries  ;  the  high-class  viewers 
in  Northumberland  and  Durham  do  obtain  very  con- 
siderable salaries. 

2648.  Did  I  rightly  understand  you  to  say  that  in 
your  opinion  the  proposal  to  tax  coal  for  educational 
purposes  would   not    be    unfavourably    received  ? — I 
made  use  of  the  word  tax,  but  I  also  stated  that  all 
should  participate,  the  three  classes,    the  proprietor 
of  the  land  under  which  the  coal  lies,  the  lessees  of 
the  mine,  and  the  men  themselves,  a  fair  apportion- 
ment to  each  party. 

2649.  Have  you  ever  had  any  conversation  with 
persons  connected  with  coal  mines  upon  that  subject  ? 
— I   have   not.      I   have  spoken   on   the   subject   of 
laying  a  small  impost  upon  coal  for  the  purpose  of 
insuring   the   men's 'lives   underground,    some    very 
small  amount  indeed,  which  we  have  no  coin  to  repre- 
sent.    The  quantity  of  coal  got  in  Great  Britain  is 
very  large   now,    108,000,000  of  tons   last  year;  an 
almost   inappreciable    amount    on   each  ton   of  that 
enormous  quantity  of  coal  would  raise  a  very  large 
sum.     I  have  often  talked  with  people  on  that  subject, 
touching  insurance,  but  not  touching  education. 

2650.  It  is   an    opinion    which  you    have    formed 
yourself,   but   without   any   special   communications 
with  persons  connected  with  coal  mines  ? — AVithout 
any  special  communications  whatever. 

2651.  Is  there  any  other  matter  which  you  would 
like  to  mention  to   the  Commission  ?— No,   I   think 
there  is  no  other  matter  which  occurs  to  me  at  the 
present  moment. 


The  witness  withdrew. 


Sir  W. 

Tltiimitnn, 

PJI.S. 


Sir  WILLIAM  THOMSON,  LL.D.,  F.R.S.,  examined. 


2652.  (Chairman.)  I  believe  you  are  Professor  of 
Natural  Philosophy  in  the  University  of  Glasgow  ? — 

Ye-. 

2653.  Can  you  give  the  Commission  a  general  view 
of    the    means    which    the    University    of    Glasgow 

n{  promoting  scientific  instruction  ? — The 
means  are  now  being  very  much  improved  by  the  new 
buildings  into  which  we  are  at  the  present  time 
ing.  We  have  not  as  yet  experienced  the  benefit 
of  those  new  buildings,  but  we  expect  that  they  will 
give  ns  very  much  improved  facilities  and  advantages 
for  the  cultivation  oi'  science,  as  well  as  for  teaching 
in  the  ditlercnt  department*. 

2H54.  What  are  those  buildings  chiefly  intended 
for,  for  what  branches  of  science  ? — For  all  branches 

•lice. 

2i>55.  Was  the  University  previously  very  deficient 
in  proper  accommodation? — The  accommodation  was 
cjiiite  insufficient  .for  the  increased  number  of  students, 
the  increased  number  of  professorial  chairs,  and  the 
vast  extensions  of  modern  science. 

2(i5ii.  Can  you  give  the  Commission  a  general  view 
of  the  pml'osorial  Mail  connected  with  science  at 
(,l,i  Lro\v  ?  -Then-  are  the  old  four  faculties  of  arts, 
theology,  law,  ami  medicine.  The  faculty  of  theology 
naturally  include-  arch;eological  science,  philology,  and 
oriental  languages.  No  student  is  allowed  to  enter  it 
until  he  has  gone  through  the  full  "  curriculum  "  of 


arts,  which  includes  classics,  mathematics,  mental 
philosophy,  and  natural  philosophy,  but  not  yet 
natural  history  and  chemistry.  The  faculty  of  medi- 
cine and  the  faculty  of  arts  contain  in  their  provinces 
nearly  all  of  what  is  commonly  called  science. 

2657.  Is  natural  philosophy  at  Glasgow  included 
in  the  faculty  of  arts  ? — Yes. 

2658.  Is  the  instruction  entirely  given  by  professors, 
or  is  there  any  class  that  might  be  called  a  class  of 
tutors  ? — A  recent  Act  provided  assistants  to  the  pro- 
fessors in  several  departments.    Under  it  the  professor 
of  natural  philosophy,  the  professor  of  mathematics,  and 
the  classical  professors ;  also  the  professor  of  chemistry, 
the  professor  of  anatomy,  and  some  of  the  other  medi- 
cal   professors,   have  official  assistants.     The    official 
assistants  in  accordance  with  the  terms  of  that  Act 
may  give  tutorial  instruction  or  special  lectures  ;  and 
in  many  departments,  especially  in  classics  and  mathe- 
matics, the  official  assistants  are  very  largely  employed 
in  conducting  tutorial  classes. 

2659.  Are  any  salaries  for  the  tutors  provided  from 
Government    sources? — Yes,   1001.  a  year,    which  il 
practically  very  much   too  small  a  salary.     In  most 
cases,  I  believe  in  all  cases   in  which  the  whole  time 
of  the  assistant  is  required,  the  professor  pays  a  very 
considerable  sum,  so  much  in  some  cases  as  to  double 
or  treble  the  income  derived  from  the  Government. 

2660.  Was  this  arrangement  for  the  establishment 
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of  assistant  professors  or  tutors  come  to  in  con-r- 
qncnce  of  any  recommendation  from  the  university  'i 
— In  conscqiicne.ii  of  I  he.  report,  of  tlui  commissioners 
founded  on  evidence,  both  written  and  oral,  supplied 
by  the  professors,  and  Ihe  other  means  of  arriving  lit, 
ft  judgment  which  the  commissioners  had  taken. 

2661.  I   believe   also   that  some  scholarships  have 
recently  been  founded  in  the  University  of  Glasgow  ? — • 
Dr.  Neil  Arnott  has  given  to  the  University  of  Glasgow 
and    to    several    other    universities    and     institutions 
valuable  donations  for  the  purpose  of  promoting  phy- 
sical science.     To  the  University  of  Glasgow  he  has 
given  1,0()()/.,  and  in  consequence  of  its  being  under 
stood  that,   his  wish   was   to  promote  science  in  con- 
nexion   with    medical    education   chiefly,  the,   annual 
proceeds  have  for  the    present  been  divided  into  two 
equal     parts,    one    to    promote   higher   education    in 
physical  science  amongst  medical  students,  the  other 
simply   for    the    promotion  of  physical  science;    and 
Dr.  Arnott  has  signified  his  approval  of  that  division. 

2662.  Have  any  other  scholarships  been  recently 
established  ? — I  have  recently  myself  given  the  same 
amount,   1,0001.,  for   the  foundation  of  experimental 
scholarships,  the  object  of  which  is  to  promote  experi- 
mental investigation. 

2663.  Are  there  no  ancient  endowments  for  scholar- 
ships in  the  University  ? — There  are  many  foundations, 
bursaries,  and  scholarships,  and  fellowships,   some  of 
which  are  devoted  chiefly  to  science.     But  when  I  was 
asked    with  reference  to  recent   scholarships  for  the 
promotion  of  science,  I  ought  to  have  mentioned  what 
is  not  called   a  scholarship,  but  which   is  of  greater 
importance  than  those  I  have  mentioned,  the  Eglinton 
fellowships,  and  the  older  foundation  of  Breadalbane 
scholarships  ;    larger    foundations   considerably  than 
those  which  I  mentioned  first. 

2664.  Are  those  fellowships  to  which  you  have  just 
referred  of  considerable  annual  value  ? — About  1001. 
a  year,  I  believe,  on  each  foundation  goes  to  science. 

266.5.  What  opinion  have  you  formed  as  to  the  ad- 
vantage of  the  combination  of  literary  and  scientific 
studies?  —  I  believe  that  scientific  studies  gain  by 
the  combination,  and  I  believe  that  in  point  of  education 
the  influence  of  scientific  studies  on  those  who  pro- 
secute them  is  very  much  enhanced  by  a  judicious 
combination  of  literary  culture. 

2666.  Do  the  students  at  the  Glasgow  University. 
speaking   generally,    combine    those   two  classes   of 
studies  ? — Yes. 

2667.  But  it  is  optional  with  them  whether  they 
will  do  so  or  not  ? — To  go  through  the  full  curriculum 
for  the  degree   involves   a   very  considerable  amount 
of  actual   attendance  upon   classical    instruction,  and 
a    considerable    degree    of    proficiency    in    classics, 
also   an   attendance    upon    instruction    in   logic    and 
mental  philosophy,  and  satisfactorily  passing  examina- 
tions   in    those   subjects.       The  students    of  natural 
philosophy  have  generally  gone  through  a  consider- 
able course  in  classics   and  mental  philosophy  before 
corning  into  the  natural  philosophy  class,  but  it  is  not 
necessary  that  they  should  have  done  so.     They  may 
enter  the  natural   philosophy   class  directly  and  take 
that  alone,  without  any  other  class  in  the  university. 

2668.  But  is  it  nof  the  case  that  no  one  can  obtain 
a    degree   without    a    considerable     amount    both    of 
classical  knowledge  and  scientific  knowledge  also? — 

It    is    HO. 

2669.  Do   you    think    it    desirable    that  teachers 
should  also  be  engaged  in   original  research  ? — Most 
desirable.     I  think  it  adds  very   much  to  the  interest 
•with  which  the  students  follow  the  instructions  iriven 
by  the  teacher,  if  the   teacher  is  known  by  them  to 
be  prosecuting   original  research,  and,  therefore,  that 
he  is  able  occasionally  to  produce  some  results  of  his 
research  which  have  not  yet  been  published. 

2670.  And  do  you  think  conversely  that  those  per- 
sons engaged  in  original  research  derive  advantages 
from  having  also  to  teach  ? — Great  advantages.    The 
necessity  of  going  over  the  complete  course  of  all  that 
is   known   of  any  considerable   province  of   science 
brings  subjects  before  the  mind  of  the  teacher,  which 
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unless  they  were  so  brought  before  his  mind  might         Wr  W. 

never  receive  any  attention   from  him  at  all,  and  the        Thornton, 

result  of  such  subjects  being  brought  before  his  mind 

is  inevitable ;  that  be  see*  something  more  to  be  foand        ,~ T870 

out  about  them,  and  it  is  very  probable  that  he  may 

be  led  to  take  steps  to  lind  it.  out. 

2671.  I  believe  that  your  advice  has  been   asked 
with  respect  to   the   establishment  of  a  professorship 
of  natural    philosophy  at   Owens    College? — Yes  ; 
T  have  been  written  to  on  the  part  of  the  Iru-tecs.  and 
I  have  also  had  much  correspondence  with  Dr.  Joule 
upon  the  subject. 

2672.  What  was   the   particular   point  upon  which 
your   advice    was    requested  ? — The  arrangement   of 
the   duties   of  a   professor   or   professors   of  natural 
philosophy,  and  the  question,  "  Is  it  advisable  to  have 
"  two  professors,  or  is  it  advisable  to  have  one  pro- 
"  fessor  and  an  assistant  ?  "  and  again  another  question, 
"  Is  it  advisable  to  give  a  part  of  the  subject  com- 
"  monly    belonging    to     the     province    of   natural 
"  philosophy  to  the  professor  of  mathematics  ?  " 

2673.  Is  the  advice  which  you  gave  in  the  form  of 
a  document  ? — No,  it  was  merely  by  private  letters. 

2674.  I  believe  your    advice    has    been  that    those 
professors  should  not  be  permitted  to  lecture  to  such 
an  extent  as  to  make  it  impossible  for  them  to  devote 
u  good  deal  of  their  time  to  experimental  research  ? — 
Yes,  I  have  urged  that  very  strongly  upon  the  trustees, 
and  they  are  thoroughly  convinced  of  the  Tightness  of 
that  advice,  and  I  myself  have  felt  fortified  in  it  by  a 
letter  which   I  have   received  from  Dr.  Joule.     Dr. 
Joule  maintains   that  a  professor  cannot  enter  with 
spirit  into  investigations,  and  cannot  take  the  position 
proper  for  a  professor  in  such  an  institution  as  Owens 
College,    unless   he  is    largely  occupied   in   original 
research,  and  from  information  which  Dr.  Joule  gave 
me  I  perceive  that  it  was  absolutely  impossible  for  the 
professor  of    natural  philosophy  in  Owens   College, 
with  the  duties  hitherto  laid  upon  him,  to  give  much 
time  or  energy  to  original  research. 

2675.  Have  those  professorships  been  established  to 
which  we  are  now  referring  ? — I  understand  that  there 
are  two  professorships  now  established  ;  but  there  has 
been  very  great  difficulty,  in  consequence  of  the  in- 
sufficiency of  the  funds,  to  establish  two  professorships 
on  such  a  scale  and  with  such  incomes  to  the  pro- 
fessors as  the  trustees  would  desire. 

2676.  Do  you  think  that  it  is  essential  that  all  pro- 
fessorships  should   have    a    certain    endowment   in 
addition  to  what  could  be  obtained  from  fees  ? — Most 
desirable. 

2677.  Is  that  the  case  at  your  university  ? — Yes. 

2678.  What   is   your   practice   at   Glasgow    with 
reference  to  the  examinations  ;  are  there  compulsory 
examinations    of    all    students    at    certain    specified 
times  ? — There  are  no  compulsory  examinations  of  all 
the  students,  except  those  who  are  candidates  for  the 
degrees  in  the  different  faculties. 

2679.  Are    there    no    preliminary      examinations 
during  the  time  they  arc  going  through  their  courses 
of  instruction  ? — There  are  certain  preliminary  ex- 
aminations which  qualify  the   students  for  admission 
to  the  senior  classes,  instead  of  entering  in  the  junior 
classes ;    but    the    custom  of  each    of  the    professors 
is  to  examine  in  the  subjects  of  his  teaching  daily  or 
weekly  during    the    whole    session.       Each    teacher 
examines,   whether   viva    voce    or    in     writing,    and 
generally   both  viva  voce  and   in  writing,   at  certain 
regular  periods,  generally  speaking  giving  a  viva  voce 
examination  every  day.    The  examination  in  writing  is 
conducted  in  most  of  the  classes  at  certain  regular 
intervals.     In  my  own  class  I  have  an  examination  of 
the  whole  class   in  writing  every  week  ;  I  find   that 
that  gives  more  effective  drilling  to  the  students  than 
any  examination  at  rarer  intervals  allows  of ;  it  frees  a 
large  number  of  hours  from  the  occupation  of  continual 
viva  voce  examination,  and  leaves  them  available  for 
lectures  or  experimental  illustrations. 

2680.  (Dr.  Miller.)  Docs  not  a  written  examina- 
tion  occupy  more  time  on  the  part  of  the  professor 
than  a  viva  voce  examination  ? — It  occupies  a  great 
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Sir  W.         deal  of  time  on  the  part  of  my  assistant,  who  examines 

Tlmiaon,          tlu.  nn-w, t-  and  marks  them,  and  that   is  precisely  one 

ot-   ,i  with   regard   to  which  it    appears  to  me 

absolutely  necessary  for  the  efficiency  of  the  teaching 

8  July  1870.     jiii(j  ,.(11.  (M|.  potion  of  the  professors  in  respect  to  the 

nd\anei'inent   of  science,  that   there  should   be  ample 

assistance,  that  there  should  be  a  sufficient  number  of 
assistants  of  the  tutorial  class  capable  of  performing 
such  work  very  accurately  and  safely.  If  I  had  not 
the  benefit  of  an  official  assistant  and  of  the  ether 
assistants  whom  I  employ  myself,  it  would  be  abso- 
lutely impossible  for  me  to  go  through  the  amount  of 
drilling  of  the  students  that  I  consider  useful  for  them; 
and  xcre  I  to  do  as  much  as  I  could  towards  that 
my.-flf,  I  should  have  absolutely  no  time  left  for 
experimental  investigation,  or  for  anything  in  the  way 
of  preparation. 

2681.  (Chairman.)  Is  the  staff  of  assistants  that  is 
now  provided  adequate  for  the  work  ? — By  no  means. 
I  have  one  official  assistant,  and  his  salary  I  supple- 
ment by  a  considerable  addition.     I  employ  besides, 
at  the  present  time,  three  other  assistants  constantly, 
and   occasional    assistants   for    special    experimental 
imestigations. 

2682.  Does  the  grant  of  a  degree  depend  exclusively 
on  the  final  examination,  or  are  the  reports  of  the 
professors  taken  into  account  in  granting  degrees  ? — 
The  reports  of  the  professors  are  taken  into  account 
as  furnishing  certificates   without  which  the  degree 
cannot  be  given,  but  the  additional  test  of  passing 
a  satisfactory  examination  for  the  degree  is  conducted 
independently  of  the  professors'  reports. 

2683.  Do  you  think  that  great  dependence  can  be 
placed  upon  the  answers  to  written  papers  without 
some  viva  voce  examination  in  addition  ? — I  think  an 
examination  well  conducted  does  not  require  to  be 
supplemented  by  a  viva  voce  examination,  but  I  think 
a  viva  voce  examination  is  of  very  great  importance 
in  connexion  with  teaching  :  not  so  much  in  connexion 
with  testing,  but  with  that  which  is  the  chief  object 
of  a  university,  namely,  teaching. 

2684.  How  do  your  students  in  general  come  up 
prepared  ;  have  they  received  a  sufficient  amount  of 
preliminary  training  to  take  advantage  of  the  instruc- 
tion which  is  afforded  to  them  in  the  university  ? — 
There  is  very  great  room  for  improvement  in  that 
respect.     Some  students  come  up  to  the  University 
of  Glasgow  very  well  prepared  indeed,  both  in  respect 
of  general  culture  and  in  respect  of  a  special  know- 
ledge of  the  elements  of  science,  but  the  number  of 
such  students  is  a  very  small  minority.     The  greater 
proportion  of  our  students  come  up  with  very  insuffi- 
cient  classical   and    general    education,   and   almost 
entirely  ignorant  of  mathematics. 

2685.  Then  the  university  has  to  supply  them  with 
instruction  in  these  elementary  branches  ? — It  is  quite 
necessary  in  the  present  state  of  things,  but  it  is  very 
much   desired   on  the  part  of  the  university  that  it 
should    be    relieved    of   the    duty   of  teaching   the 
merest  elements,  whether  of  classical  learning  or   of 
mathematics,   and  until  it  is  relieved  of  that  duty 
by  a  more  perfect  general  education  of  those  who  are 
to  attend  at  the  university,  it  will  be  necessary  that 
the   university   should    supplement    the    deficiencies 
which  it  finds  among  those  who  present  themselves  at 
entrance.     It  would  be  impracticable  to  reject  by  a 
preliminary  entrance  examination  all  those  who  come 
up    insufficiently  educated.      Great   harm   would    be 
done  in  the  present  state  of  education  in  this  country, 
as  many   boys   and  young  men  would  be  sent  back 
from  the   university  to    places  where   they  could  not 

lily  supply  the  deficiency,  and  their  career  would 
be  stopped  from  the  \ery  beginning.  Many  of  those 
young  persons  when  they  have,  become  a  year  or  two 
older  become  first-rate  stud i'i its,  and  .-how  great  ability 
in  tin;  several  departments  which  they  afterwards  enter 
in  the  university. 

2686.  Are  any  step-   being    taken   now  in  Scotland 
to    improve    school    education  ?— (irea I    interest,    was 
taken   by   the   university    in    the  education   measure, 
and  a  deputation  was  appointed  more  than  a  year  ago 


to  confer  with  members  of  the  Government  and  mem- 
bers of  Parliament  on  the  subject  of  the  Scotch 
education  bill  of  last  year;  the  chief  matter  committed 
to  thut  deputation  being  to  endeavour  to  secure  a 
fair  degree  of  favour  to  the  higher  brandies  in  the 
national  schools.  The  demand  made  by  this  depu- 
tation was  that  the  national  schools  should  not  be 
confined  to  reading,  writing,  and  arithmetic,  but  that 
where  circumstances  seemed  suitable  the  elements  of 
classics,  the  elements  of  geography  and  astronomy, 
and  natural  science  generally,  and  of  mathematics, 
and  of  physics,  should  be  taught  in  the  Government 
national  schools. 

2687.  Are  there  schools  in  Scotland  corresponding 
to  what  we  call  in  England  endowed  grammar 
schools  ? — I  am  not  able  to  answer  that  question. 

2668.  Can  you  give  us  your  opinion  as  to  the  duty 
of  the  State  in  affording  aid  for  the  teaching  of 
science  ? — I  have  very  strong  opinions  upon  that 
subject,  and  I  am  afraid  I  could  scarcely  state  them, 
because  they  may  be  thought  too  strong.  I  con- 
sider that  the  wise  liberality  shown  by  the  late 
Government  in  offering  a  large  sum  of  money  towards 
the  cost  of  the  new  buildings  of  Glasgow  University, 
on  condition  that  an  equal  sum  should  be  given  by 
voluntary  subscription,  is  an  example  to  all  succeeding 
governments  of  the  kind  of  duty  that  they  owe  in 
managing  the  affairs  of  the  nation. 

2689.  What  was  the  amount  of  the  Government 
vote  ?— 120.000/. 

2690.  Was  there  any  difficulty  in  raising  an  equi- 
valent sum  from  private  sources  ? — The  sum  r; 
from  private  sources  has  considerably  exceeded  that 
already. 

2691.  Raised  chiefly  locally  at  Glasgow? — Largely 
in  Glasgow    and  the  west  of  Scotland;    I  may  say 
chiefly,  I  think,  in  Glasgow  and  the  west  of  Scotland. 

2692.  May  I   ask  whether   that   sum   was  raised 
mainly  in  a  few  large  contributions,  or  was  there  a  large 
number  of  contributors  ? — There  was  a  considerable 
number   of  large   contributions   of  from    1,000/.    to 
5,000/.  each,  but  there  were  a  very  large  number  of 
sums  ranging  downwards  to  quite  small  subscriptions, 
subscriptions  of  11.  or  21.  received  by  many  collectors 
and  thrown  into  the  general  fund. 

2693.  Have  you  ever  considered  the  question  whether 
a  scientific  consulting  committee  with  which  the  Go- 
vernment might  advise  would  be  of  great  advantage  ? 
— I  think  it  would  be  of  great  advantage,  for  two 
reasons.  One  reason  of  immediate  practical  use,  to 
guard  the  Government  against  being  deceived  by 
unwise  advisers,  or  by  persons  who  may  have  private 
interests  to  promote  by  advising  the  Government 
wrongly  on  scientific  matters  :  but  chiefly  I  should  say 
to  guard  the  Government  against  unwise  advisers,  and 
to  put  a  stopper  upon  expenditure  of  large  sums 
upon  experiments  which  can  lead  to  no  good  results. 
But  the  principal  part  of  the  functions  of  such  a  com- 
mittee are  even  of  a  more  important  character  in  the 
prospect  of  Governments  in  future  seeing  it  a  part  of 
their  duty  to  carry  out  and  promote  scientific  objects, 
as  I  believe  now  it  is  felt  to  be  the  duty  of  the 
Government  to  do.  There  are  many  investigations 
which  can  only  be  done  by  the  nation  as  a  whole  ;  and 
viewing  the  Government  in  one  sense  as  acting  for 
the  nation,  as  it  were  a  committee  of  the  whole 
nation,  there  are  very  many  investigations  not  merely 
of  importance  with  reference  to  promoting  the  material 
prosperity  of  the  nation,  but  valuable  to  the  nation 
as  promoting  scientific  discoveries,  in  which  the, 
whole  nation  takes  a  pleasure,  and  from  which  the 
whole  nation  derives  as  great  benefit  as  anything 
material  can  possibly  produce.  Investigations  for 
which  a  large  expenditure  of  money  is  necessary,  and 
which  must  be  continued  through  long  periods  of 
years,  cannot  be  undertaken  by  private  individuals. 
Generally  speaking,  I  believe  that  if  the  Government 
is  well  advised  in  respect  to  science,  it  will  be  for  the 
good  of  the  nation  that  the  Government  should 
make  it  part  of  its  functions  to  promote  experi- 
mental investigations  in  science. 
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2694.  Have  you  formed  any  opinion  as  to  the  con- 
stitution of   such    a  committee    as    we    have    been 
referring  to;  how  (lie  members  of  it.  should  lie  selected? 
— I  have  no  other  opinion    than   that   the  ine.n  whose 
advice  may  bo   consult  red  us  most,  valuable  and  useful 
to  the  Government  ought  to  be  asked,  quite  indepen- 
dently of  their  connexion  with  any  institution,  whether 
under    the  Government   or  in  the    universities,  or  in 
connexion  with   any   public  or  private   body  in  the 
country. 

2695.  You  would  contemplate  that  committee  being 
formed  by   tho    Government    itself,  and  not  that  the 
universities  or  the  scientific  societies  should  have  the 
right  of  nomination  ? — Certainly  by  the  Government ; 
but  aided  by  recommendations  from  the  Universities 
and  scientific  societies,  and  from  this  proposed  con- 
sulting committee  after  its  first  constitution. 

2696.  And  that  they  should  take  the  best  means  in 
their  power  of  selecting  the  persons  best  qualified  to 
give  them  advice  ? — Yes. 

2697.  Would  you  propose  that  this  committee  should 
be  consulted   by   the    Government   with    respect  to 
scientific  education  ? — Yes,  certainly. 

2698.  (-Dr.  Sharpcy.)  Of  course  the  Commission  are 
•well  aware  of  what  you  yourself  have  done  towards 
(he  advancement  of  science,  but  might  I  ask  whether 
in  your   laboratory   you   have   a   class  of    working 
students  ? — Yes. 

2699.  Who  can  enter  the  laboratory  as  they  like  ? 
— Yes,  a  class  that  originated  gradually  by  natural 
selection. 

2700.  Not  confined  to  those  attending  tho  lectures  ? 
— Not  confined  to  those  attending  the  lectures  ;  chiefly 
composed  of  them,  however,  but  conducted  indepen- 
dently of  the  lectures. 

2701.  Do  they  pay  a  fee  for  the  permission  to  work, 
and  for  tho  instruction  given  ? — No,  not  hitherto. 

2702.  You  speak  of  natural  selection,  but  I  suppose 
you  also  aid   in   the  selection  of  those  gentlemen  ? — 
Those  who  do  the   work   effectively  and  continue  to 
come  regularly  are  encouraged,  and  those  who  do  not 
do   any   good,   or   who   are   irregular    or    show   no 
intelligence  or  spirit,  fall  off. 

2703.  Then  the  physical  laboratory  is  open  to  such 
gentlemen  as  desire  to  receive  practical   instruction 
and  to  carry  on  research  ? — Yes,  no  applicant  is  ever 
refused  a  trial. 

2704.  And  they  have  an  opportunity,  have  they  not, 
of  making  original  inquiries  ? — Yes. 

2705.  And  they  are  encouraged  to  do  so  ? — Yes. 

2706.  And  of  course  they  receive   your   aid   and 
guidance  ?• — Yes. 

2707.  Has  any  result  come  from  that  ? — The  various 
investigations  that  1  have  carried  on  have  been  aided 
very  materially  by  the  voluntary  assistance  of  labora- 
tory students  ;  indeed,  the  laboratory  system  which  has 
now   in   some   degree  taken  root  and  promises  per- 
manency in  the   University  of   Glasgow    originated 
altogether  with  volunteer  students,  who  helped  me  in 
the  investigation  of  the  results  which  are  published 
in  the  transactions  of  the  Royal  Society  under  the 
title  of"  Electro-dynamic  qualities  of  metals." 

2708.  And  since  then  the  practice  has  been  going 
on,  has  it  ? — Yes.   A  few   students  came,  and  after- 
wards more,  saying  that  they   had  heard   that  there 
were  investigations   to  be  made,  and   offering  their 
assistance  voluntarily,  so  that  instead  of  their  position 
lieing  that  of  volunteer   assistants  for  investigations 
which   I  wished  to  make,  I  have  had  a  great  many 
applicants  for  experimental  work,  and  I  have  had  to 
endeavour  to  make  work  for  them. 

2709.  But  you  were  able  to  make  work  for  them,  I 
presume? — Yes.  there  is  no  difficulty  in  that. 

2710.  So  that  the  effect  was  to  train  those  men.  to 
original  inquiries  ? — Yes. 

2711.  And  some  of  those  gentlemen,  after  they  left 
_)our  laboratory,    have  been   engaged   independently 
since,  I  think,  in  scientific  inquiries  ? — Yes. 

2712.  For    instance,   Dr.   Everett?  —  Yes;    Dr. 
Everett  was  not  exactly  a  student  in  my  laboratory, 
but  was  an  official  assistant  to  the  professor  of  mathe- 
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niHiies,  and  had  the  advantage  of  niy  laboratory  for 
inal.ing  researches  under  my  advice. 

2713.  Do  you   think  that,  on  the  whole,  it  is  more 
advisable  or  lc.-s  advisable  to  extend   that  system  of 
laboratory  work  under  a  professor  in  a  university,  us  a     8  Ju'y  1870- 
means  of  cultivating  science  and   promoting  it,  or  to 

establish  some  general  institution  in  which  then'  should 
be  laboratories  provided  by  the  state,  or  in  any  other 
way,  to  which  people  should  be  invited  to  come  and 
work  ?—  The  object  you  mentioned  last  is  no  doubt  a 
very  important  object,  but  1  see  at  present  morn 
immediate  advantage  to  be  gained  from  the  proposed 
laboratories  in  connexion  with  the  universities,  and 
the  various  other  general  schools. 

2714.  Institutions  where  teaching  is  going  on  as 
well  as  original  research  ?  —  Yes. 

2715.  And  all  that,  I  presume,  would  benefit  the 
students  generally,  as  well  as  those  who  are  actually 
engaged    in    those   researches  ;    the    fact    that    such 
researches  were  going  on  would  render  the   others 
more  active  in  the  pursuit  of  science  ?  —  No   doubt 
it  would  exercise  a  very  beneficial  influence  upon  the 
esprit  de  corps.     It  would  also  influence  the  general 
feelings  both  of  professors  and  students  in  connexion 
with  science   by  keeping  them  impressed  with   the 
conviction  that  there  are  branches  of  human  knowledge 
in  which  absolute  truth  is  to  be  found  by  investigations 
specially  directed  to  the  discovery  of  truth. 

2716.  With  reference  to  any  application  of  public 
money  for  the  promotion  of  original  inquiry  in  science, 
how   do  you  think  that  that  could  be  most  advan- 
tageously bestowed  ?     By  grants  for  the  prosecution 
of  special  subjects,  such  as  might  be  recommended  by 
a  scientific  consulting  committee,  and  also  to  some 
degree  by  establishing  physical  and  chemical  labora- 
tories independently  of  educational  establishments  ?  — 
The  second  object  which  you  mentioned  seems  to  me 
of  very   great   importance,   if  only  to   promote  the 
detection  of  fraud.     Chemical  laboratories  for  testing 
articles  offered  for  sale  ought  to  be  founded  in  eveiy 
chief  town,  so  that  no  part  of  the  town  or  country  can 
be  in  a  position  where  it  may  not  be  easy  without 
expense  to  a  purchaser  to  detect  fraud,  and  to  bring 
the  persons  perpetrating  the  fraud  to  punishment. 

2717.  That  of  course  has  reference  more   to   the 
practical  use  and  application  of  science  ?  —  Yes,  and 
those  same  laboratories  would  in  some  degree  serve  for 
original  research. 

2718.  Then  in  the  case  of  individuals  carrying  on 
scientific  researches  in  laboratories  of  their  own,  by  pri- 
vate arrangements  altogether,  receiving  Government 
aid,  it  would   be  through  that  committee  which  you 
have  mentioned,  I  presume,  that  you  contemplate  that 
such  aid  would  be  distributed  ?  —  Yes. 

2719.  Do   you  think  that  were   a  great   physical 
and  chemical  laboratory  established,  and  open  under 
certain  regulations  to  competent  inquirers,  that  would 
induce  men  to  come  forward  who  otherwise  would 
not,  to  undertake  original  inquiries  themselves  ?  —  I 
think  it  would.     I  think  that  the  fact  that  so  many 
men  have  come  forward  under  very  great  difficulties  to 
make  investigations  in  science,  as,   for   example,  in 
astronomy,  promises  that  many  men  will  be  found  to 
make  investigations  of  other  kinds  which  could  only 
be  carried  on  by  the  aid  of  instruments  and  suitable 
buildings,  suitably  situated  for  the  purpose. 

2720.  But   that   implies,   does   it  not,  an   original 
impulse  in  individuals  towards  such  research  ?  —  Yes. 

2721.  Then  the  institutions  which  you  contemplate 
would  afford  them  an  opportunity  of  fulfilling  that 
desire  ?  —  Yes. 

2722.  Do  you  think  that  in  the  case  of  a  laboratory 
such  as  your   own,  and  of  young  men  working  there, 
it   would  be  desirable   to  extend   the  aid   of  public 
money  in  furthering  researches  there  ?  —  Very  desirable 
indeed,  and  it  is  quite  necessary  to  ensure  its  being 
continued  permanently  in  a  vigorous  way. 

2723.  You  know  that  at  present  a  moderate  sum  is 
placed  by  Parliament  at  the  disposal  of  the  Royal 
Society,  and  you  are  quite  familiar,  I  presume,  with 
the  way  in,  which  that  is  administered  ?—  Yes. 
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ttr  ir.  27:.' I.    D.>   \ou  flunk  that  a  body   constituted    on 

nomt^m.        the  principle  "of  what  is  called  the  Government  grant 
?•'•  CVmmiuce.  in  which  the  Council  of  the  Royal  Society 

is  include. I.  cither  a*  it  now  is,  or  with  certain  cxteii- 
8  July  1870.  ,,;,„,.._  jn-rhap-:  ensuring  the  representation  oi'  various 
other  scientific  societies  upon  it,  would  be  a  good  con- 
sulting bmiy  lor  the  Government? — The  very  best. 
And  1  think  that  such  funds  as  the  Government  grant 
Committee  has  nt  present  to  dispose  of  might  be  even 
more  advantageously  disposed  of  if  the  circumstance 
of  such  a  fund  existing  were  more  generally  known. 
I  la-lieve  that  a  much  burger  sum  than  is  at  present  at 
the  disposal  of  the  Government  grant  Committee, 
would  bo  used  with  very  great  advantage  to  the 
nation  if  the  circumstances  were  generally  known.  If 
there  were  a  public  committee  whose  special  busi- 
ness was  the  administration  of  that  fund,  publishing 
an  annual  or  quarterly  report  of  all  that  is  done, 
with  that  report  universally  offered  to  the  public.  I 
believe  that  a  very  much  larger  sum  than  is  at 
present  granted  would  lie  quite  necessary,  but  you 
would  find  that  it  would  be  spent  with  immense 
advantage  to  the  nation,  and  that  the  nation  would 
save  or  gain  millions  for  every  1,000/.  that  would  bo 
spent  in  that  way. 

272.).  Would  you  contemplate  that  the  Government 
should  consult  such  a.  body  as  that  with  regard  to  the 
establishment  of  physical  or  chemical  laboratories  for 
research  ? — Yes,  I  think  that  such  a  body  would  be 
the  best  scientific  adviser  that  the  Government  could 
have. 

2726.  Does  the  University  of  Glasgow  give   any 
instruction  to  the  artizan   class  ?  —  Not  at   present, 
I    believe.      I   consider    that   it  is  very   important 
indeed   that  the  University  of  Glasgow  should  give 
instruction  to  all,  to  the  artixan  class,  and  to  ladies,  as 
well  as  to  the  regular  students  as  at  present  ;  but  the 
effective  teaching  power  of  the  university   must   be 
multiplied  considerably  before  that  can  be  done.     In 
the    University   of  Edinburgh    and    at    other    places 
lectures  to  ladies  have  recently  been  instituted.     No 
doubt  that  is  a  very  proper  object   for  a  university, 
but   I   feel  that    in    the   University  of  Glasgow  the 
professors   are    generally   speaking  at    present    over- 
loaded with  work  ;  and  to  undertake  such  an   addi- 
tional labour  as  that,  would  incapacitate  them  for  the 
due  performance  of  the  duties  which  they  at  present 
have.     This  does  not  apply  to  all  the  professorships, 
and  some   of  the   professors   in   the    University   of 
Glasgow  have,  I  believe  with  advantage  to  the  com- 
munity, given  additional   courses   of  lectures  ;   but  I 
feel  that  it  is  quite  necessary  in  my  own  department 
that  there  should  be  additional  professors  and  lecturers 
to  provide  properly  for  popular  lectures  to  all  classes. 

2727.  That  would  require   the   extension   of  the 
staff  or   a   staff  of  assistants,   would  it   not?  —  Yes, 
certainly,  a  large  extension. 

2728.  Could  not  useful   instruction   be   given  to 
artizans  in  a  great  industrial  district  like  Glasgow  by 
evening  classes  ? — Decidedly. 

2729.  Do  you  contemplate  that  those    should  be 
lectures  alone,  or  actually  courses  of  real  instruction? 
— Courses  of  real  instruction,  lectures  with  at  least 
one  examination  for  every  week  of  lectures. 

2730.  And  with  practical  laboratory  work  probably  ? 
—Yes,  that  could   be  had  also.     There  need  not  be 
any  distinction.     The  present  laboratory  system,  if  it 
could  be  once   permanently   established,  is  practically 
available  for  all  comers.     Arti/.ans  at  all  events  would 
certainly  not  be  excluded.     There  is  no  call  as  yet 
for  a  ladies,'  laboratory. 

2731.  The  artixans  would  naturally  be  able  to  attend 
chiefly  in    the   evening   when    their  ordinary  work  is 
over  ? — Yes,  but  I   feel    it  quite  necessary  that  there 
should  be  an  additional   professor  of  natural  philoso- 
phy, whether  an  independent  professor,  or  an  assistant 
of  sufficient  standing  and  sufficiently  well  remunerated 
to  lecture,  independently    as    a    professor,    besides    a 
t-onsidcralile  tutorial  ,-  lull'. 

2732.  Of  course  such  an  assistant  is  almost  abso- 


lutely necessary  in  the  case  of  those  weekly  written 
examinations  which  you  spoke  of,  to  look  over  the 
answers  ? — Quite  necessary  for  a  professor  who  ought 
to  be  preparing  his  lectures  to  elucidate  some  hi;; In T 
points  of  science,  or  making  investigations  in  science, 
or  writing  out  results.  It  is  a  mo-t  useless  and  per- 
nicious occupation  of  his  time  to  be  obliged  to  go 
through  the  continual  labour  of  examining  and  marking 
the  answers  to  examination  questions,  which  is  a  most 
laborious  duty. 

2733.  The  professors  in  Glasgow,  besides  receiving 
the  fees  of  their  pupils,   have  for    the   most   part   a 
salary,  have  they  not  ? — Yes. 

2734.  Have  they  a  residence  also  ? — Yes,  all  the 
professorships    instituted    before    1815    have    houses 
attached  to  the  office.     Successive  governments   have 
since    about    the   year    1815  instituted   a  number  of 
new    professorships    which    have    been    insufficiently 
endowed    and    not    provided    with    houses    at    all. 
Very    great    difficulty    and     confusion    was    thereby 
introduced.     One  lawsuit,  and  a  long   succession    of 
quasi  hostilities  between  the  two  classes  of  professors 
followed  upon  that  injudicious  mode  of  action.     At 
la«t  it  was  happily  settled  by  the  recent  Act  putting 
all  professorships  on  one  footing,  so  far    as    regards 
their  position  and  rights  in  the  senate  of  the  University. 
But  there  still  remains  the  great  defect  of  very  insuffi- 
cient  endowments ;  for  instance,  in  the   case    of  the 
professorship  of  natural  history,  the  first  of  the  former 
class  of  "  Regius  professorships  ";  the  professorship 
of  Engineering ;  the  professorship  of  English  litera- 
ture ;  and  several  other  recently  appointed  professor- 
ships.    The  want  of  residences  for  all  professorships 
instituted  since  the  commencement;  of  the  old  contest 
between  the  Government  and   the  University  is  in 
respect  to  nearly  all  of  these  professorships  a  very 
injurious  defect.     We  who  have  residences  can  appre- 
ciate the  greatness  of  this  defect,  from  our  feeling  of 
the  immense  benefit  that  we  possess  in  having   o;ir 
houses  in  the  neighbourhood  of  our  work. 

2735.  So  that  in  the  case  of  some  of  the  professors 
there  is  an  inadequacy  of  salary,  independent  of  the 
fees,  and  a  want  of  residence  also  ? — Yes. 

2736.  As  to  those  who  are  in  a  different  position, 
such,  for  example,  as  the  professor  of  anatomy  and 
some  other  professors,  their  appointment  is  of  consider- 
able value,  is  it  not,  independently  of  the  fees  alto- 
gether ? — It  is  very  much  the  same  as  the  other  older 
professorships. 

2737.  As  your  own  professorship,  for  instance  ?— 
Yes. 

2738.  The  salary  is  something  near  3007.  a  year,  is 
it  not  ? — About  that. 

2739.  Besides    the   residence  ? — Yes,   besides    the 
residence. 

2740.  So  that  that  is  an  inducement  for  competent 
men  to  apply  for  the  chairs  ? — Yes. 

2741.  Do  you  think  that   that   is  a  judicious  mode 
of  recompensing  a  professor,  that  he  should  have  so 
much  certain,  and  the  rest  to  depend  upon  his  suc- 
cess ? — Yes.     Perhaps  the  worst  defect  in  our  present 
university  emoluments  is,  the  provision  for  the  pro- 
fessor of  natural  history,  and  it  seems  a  sort  of  retri- 
bution, that  having  been  the  first  professorship  that 
was  instituted  by  the  Crown  without  the  concurrence 
of  the  university  (the  professor  having  been  sent  down 
to  defy  the  university,  and    to  take   a  position  in  the 
faculty),  it  should  be  now  so  inadequately  provided 
for.     The  Court  of  Session  awarded  that  the   Crown 
had  no  right  to  send  down  a  professor  to  take  that 
position  in  the  faculty  ;  and  so  there  was  an   armis- 
tice,   as   it  were,   till   the   recent   Act    passed,    but 
there   was  a  continual   threatening  of   appeal  to   the 
House  of  Lords.     That  state  of  things  continued  until 
the  recent  Act.     During  the  continuance  of  that  state 
of  things  a  great  many  new  professorships  were  in- 
stituted ;    and  the    chairs   were  iilled  subject  to  the 
same     doubt,   and     their  occupants  put  in  the    same 
unpleasant    position.     The  professorship    of  natural 
history  is  the  most   insufficiently  endowed   perhaps  of 
all   the   professorships  in  the  university.     The  pro- 
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fessor  of  natural  history  ought,  for  convenience  and 
advantage  with  respect  to  his  work,  to  have  a  hon  e  in 
the  college. 

2742.  That  chair    includes    geology  and  zoology, 
does  it  not  ? — Yes. 

2743.  Would  you   think  it  advantageous  to  niakn 
them  independent  chairs,  supposing  a  sufficient  salary 
were  provided  ? — Very  advantageous,,  certainly. 

2744.  {Dr.  Miller.)  Did   I  understand  you  to  sny 
that   there  are  any  Regius  professorships  under  the 
present   constitution   in  Glasgow  ? — There  are    under 
the  present  constitution  a  large  number  of  professor- 
ships to  which  the  Crown  is  the  patron. 

2745.  Are  those  what  arc  called  Kcgius  professor- 
ships ? — No.     The    "  Regius    pi-ofessorships "    were 
those  whose    incumbents  were    not   members   of  the 
faculty,  and  had  not  houses.    The  professors  in  chairs 
established  prior  to  1815  had  all  seats  in  the  faculty 
and  houses  in  the  college.     That  was  the  distinction. 

2746.  Does  that  distinction   exist   at  the  present 
time  ? — No  longer. 

2747.  So  that  there  are  no  llegius  professorships 
now  ? — No.    Since  the  institution  of  the  professorship 
of  natural  history  the  Crown  has  held  the  patronage 
of    it    and    all    subsequently    instituted    professor- 
ships.    The    llegius  professor  had    only  seals  in  the 
senate    and   not  in  the   faculty,    the    faculty    being 
the  body  that  have  the  college   funds   under   their 
management.     With   regard    to    the    professorships 
founded  before  that  time,  the  Crown  was  the  patron 
for  several,  but  the  professors  had  seats  in  the  faculty, 
and  were  considered  college  professors  on   the  game 
footing  as  all  the  others;  but  the  question  of  patronage 
is  one  thing,  and  the  question  of  the  privileges  of  the 
professors  was  another. 

2748.  Does  the  Crown  retain  the  power  of  nomi- 
nating ? —  It  retains   the  patronage   for  all  chairs  for 
which  it  originally  had  the  patronage. 

2749.  What  is  the  mode  of  election  with  respect  to 
the   other    professors  ? — That   is   now    done   by  the 
University   Court.     It  was   formerly   vested   in  the 
faculty. 

2750.  Is  that  entirely  independent  of  the  state  ? 
— Yes,   entirely  independent  of  the  state.     There  is 
no   nominee  of    the   state  in  the  University    Court 
except   the  principal  of  the   University.     The  court 
consists  of  the  chancellor,  the  principal,  and  represen- 
tatives of  the  university  council,  of  the  senate,  and  of 
the  students. 

2751.  Are  there  any   duties  with  regard   to   the 
number  of  lectures   which    are  to  be  given  by  each 
professor;    is   there  any   fixed    number    of  lectures 
given  ? — Yes,  the  hours  of  meeting,  and  the  number 
of  lectures,  is   fixed  generally    by   regulation   of  the 
senate  for  each  professorship. 

2752.  In  your  own  case  is  yours  a  Regius  chair  ? — 
Mine  is  one  of  the  old  chairs.    It  was  never  called  a 
Eegius  chair.     The  patronage  was   never  vested  in 
the  Crown.     It   was  vested  in  the   faculty  until  the 
recent  Act.  Now  it  is  vested  in  the  University  Court. 

2753.  May  I  ask  how  many  lectures  it  is  expected 
that    you,    as  a  professor    in  the  university,    should 
give  ? — There  are  10  meetings  of  my  class  weekly. 

2754.  Are  you  bound  by  the  terms  of  your  appoint- 
ment to  give  a   certain  number  of  lectures  ? — No.    It 
does  not  depend  upon  my  own  option,  it  depends  upon 
the  rules  of  the  senate,  which  have  been  altered  from 
time  to  time.     The  present  rule  is  10  meetings  of  the 
class  weekly.     One  of  them  I  optionally  assign  to    a 
written  examination,  and  the  other  nine  are  devoted 
chiefly  to   lecturing,   but   with    the   lecturing    I   com- 
monly mix  viva  voce  examination. 

2755.  As  I  understand  you,  the  professors  now,  in 
addition  to  certain  salaries,  have  residences  allotted 
to  them  in  nearly  every  case  ? — Yes. 

2756.  In  quite  every  case  ? — All  the  professorships 
instituted  previously  to  the,  professorship  of  natural 
history. 

2757.  That  is  the  only  professor  at  present  who  has 
no  residence? — The  professorship  of  natural   history, 
and  all  the  professorships   instituted  since  the  profes- 
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sorship  of  natural  history  are,  as  yet,  not  provided 
with  residences. 

2758.  Is  there  not  a  pension  or  retiring  allowance 
attached  In  certain  of  the  chairs  ?  —  All  the  chairs. 

2759.  Is    ihere   jinv    fixed    lerin    of  OCCnpanCy  upon      8  July  1870. 
which  that  is  dependent  ?  —  Yes.  The  full  retiring  allow- 

ance of  two  thirds  can  only  bo  obtained  after  30  years 
occupancy.  After  20  years  occupancy  a  retiring 
allowance  of  one  half  may  be  obtained,  and  between 
20  and  30  years  a  graduated  amount  of  the  retiring 
allowance.  A  condition  of  the  retiring  allowance 
which  appeal's  to  me  most  pernicious  is,  that  the  pro- 
fessor is  not  entitled  to  a  retiring  allowance  until  the 
University  Court  votes  that  he  is  incapacitated  from 
performing  his  duties. 

2760.  You  have  thrown  your  laboratory  open,  I 
understand,  to  all   deserving   students  ;  do  you  make 
them  submit  to  any  matriculation,  or  first  examination, 
as  a  condition  to  their  entering  ?  —  No. 

2761.  So  that  anyone  who  presents  himself  would 
be  allowed  to  try  his  hand  ?  —  Yes. 

2762.  Are  they  students  who  had  been  mustered  in 
your  own  class  previously  ?  —  I  would  not  refuse  any- 
one that  would  apply  ;  in  fact,  I  have   never  refused 
anyone  ;  generally  those  who  apply  either  are  students 
or  have  been  students,  or  are  about  to  be  students, 
but  I  do  not  make  that  at  all  a  condition. 

2763.  About  how  many  can  you  accommodate  in 
the  laboratory  at  present  at  your  disposal  ?  —  I  have 
had  as  many  as  30  applicants  at  the  commencement  of 
the  session,  and  although  there  is  not  proper  accom- 
modation for  so  many,  yet,  if  there  were  30  effective 
hands  and  heads  there  would  be  certainly  work  for 
them  all,  and  space  for  them  all  to  prosecute  their  work 
with  some  advantage,  even  in  the  old  college. 

2764.  Does  that  bear  any  large  proportion  to  the 
students  who  are  attending  your  lectures  ?  —  From  a 
quarter  to  one  third,  but  I  have  not  often  had  more 
than  one  half  that  number  who  have  continued  work- 
ing very  effectively  during  the  session  ;  from  15  to  20 
is  about  the  number  who  work,.  all  of  them  with  more 
or  less  effect,  during  the  session. 

2765.  Is    there   any   allowance    from    the    Crown 
towards  the  expenses  of  the  laboratory  ?  —  Only  100/. 
a  year,  and  that  was  given  more  for  the  experimental 
illustrations  of  the  lectures  than  with  a  view  to  pro- 
moting laboratory  work,  so  that  in  fact  the  laboratory 
may  be  said  to  be  wholly  unprovided  for  except  in 
respect  to  buildings,  and  such  of  the  lecture  illustra- 
tion apparatus  as  is  available  for  laboratory  work. 

2766.  Then  I  understand  you  have  an  allowance  of 
1001.  a  year  towards  the  assistant,  and  an  additional 
allowance  of  100Z.  for  apparatus  ?  —  Yes. 

2767.  And  does  that  bear  any  considerable  propor- 
tion to  the  expenses  of  maintaining  such  a  laboratory? 
—  A  very  small  proportion  indeed. 

2768.  Could  you  say  about  what  the  average  ex- 
pense of  such  a  laboratory  may  be  under  your  own 
management?  —  It  is  difficult  to  answer  that  question, 
because  so  much  depends  upon  the  paid  assistance. 
The  mere  laboratory  expenses  for  the  students'  work 
in  the  laboratory,  for  material  and  instruments,  I  believe 
need  not  go  beyond  100/.  a  year,  not  much  above  it,  at 
all  events.     I  find  that  1001.  a  year  generally  is  more 
than  is  used  in  materials  and  repairs  and  constructions 
that  can  scarcely  bo  called  permanent   apparatus,  but 
that  is  partly  for  illustrating  the  lectures.     I  should 
say  that  what  I   have   found   necessary  for  students' 
work  that   might  be   there   conducted   might   come 
within    100/.    a  year  ;    but   then   whole   classes   of 
research  that  I  have  never  been  able  to  enter  upon 
could  not  be  entered  upon  without  a  larger  expendi- 
ture, not  at  all  to  be  brought  within  such  a  limit  as 
that  :  —  classes  of  research  requiring  special  apparatus. 
such  as   spectrum  analysis,  and  then  again  accurate 
measurements  involving  very  accurate  measuring  in- 
struments ;  the  procuring  of  such  instruments  for  the 
laboratory  would  involve  an  expense  v.-hich  could  not 
with  any  good  effect  be  kept  within  such  a  sum  as 
100/.  a  year  ;  but  what  1  have   found   even   inure  ex- 
pensive than  the  materials   is  the  assistance.      I  find 
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•real  advantage  in  the  occasional  assistance  ih:it 
I  ],:'N"  ..l.ciined  from  aide  Students.  1  have  found  that 
nlili-  students  who  tool  u  proper  capacity  for  experi- 
mental in  <'•  »nd  persevering  interest  in  (ho 
Mibject.  h:iv>-  been  induced,  or,  rather,  1  should 
entiled, bj  small  payments,  to  give  (heir  assistance, 
partlv  In  conducting  fiesh  experimental  Investigation 
and  partlv  iii  directing  the  work  of  others.  It  is  quite 
Impossible  for  one  man  to  sufficiently  direct  the  work 
of  1.1  or  20  workers,  whether  intelligent  or  non-intelli- 
gent, because  there  iire  two  opposite  kinds  ol'ditlienlties. 
To  direct  non-intelligent  workers  involves  considerable 
attention,  and  perhaps  the  result  may  not  be  satisfac- 
tor\ -;  but  to  do  full  justice  to  intelligent  workers 
requires  almost  complete  co-operation  with  them  in 
investigation.  Ky  those  means  I  have  found  very 
considerable  additional  expense  where  assistance  has 
been  necessary  to  satisfy  myself  at  all  with  the  pro- 
!8  of  the  daily  work  in  the  laboratory. 

2769.  Under  the  head  of  "  Glasgow  University  " 
in  the  civil  service  estimates  I  observe  there  is  211. 
allowed  to   the  professor  of  natural   philosophy,  and 
there  i<  also  100/.  for  an  assistant  ;  is  that  the  whole 
of  i  he  endowment  ? — That  is  the  whole;  2i/.  is  part  of 
the  old  endowment   of  the    professorship,  and   1001. 
was  granted  for  an  assistant  under  the  recent  Act. 

2770.  That  is  consolidated  upon  the  revenues  of 
the  college,  is  it  not? — Yes. 

2771.  And  also  the  salary  of  the  professor,  is  not 
that  a  grant  directly  from  the  Crown  ? — Yes,  both 
the   100/.  and  the  2 II.  are  granted  directly  by  the 
Crown. 

2772.  And  your  own  fixed  salary  is  derived  from  the 
university  ? — Yes,  except  2 1/.    The  whole  of  the  assis- 
tant's salary  and  the  2 II.  of  my  salary  comes  directly 
from  the  Crown,  and  I  sign  a  receipt  for  it  to  the 
Queen's  Remembrancer.      When   I  was  asked  what 
assistance  was  given,  to  the  physical  department,  I 
mentioned  1001.   for    apparatus  ;  that   has   certainly 
under  the  recent  Act  been   taken   from  the  college 
revenues. 

2773.  (Dr.  Sharpey.}  With  reference  to  the  stu- 
dents of   Professor   Kaukine's  class  of  engineering, 
in   what    state  of  preparation    do  they   usually   go 
to  his  class  as  to  their  previous  knowledge  of  mining 
and    previous     knowledge    of    physical    science  ? — 
They  may  have  very  little  when  they  first  enter  that 
class,  but  before  they  can  obtain  a  diploma  of  engi- 
neering it  is  necessary  that  they  should  have  attended 
mathematical  classes  to  a  certain  degree,  or  else  have 
proved  themselves  efficient  by  examination,  and  also 
that  they  should  attend  the  natural  philosophy  class 
for  at  least  one  session,  and  classes  of  chemistry  and 
geology;  and  proved  their  proficiency  in  each  subject. 

2774.  Is  that  a  condition  of  obtaining  a  diploma  ? 

—Ye-. 

2775.  But  he  does  not  lecture   systematically  on 
physical  science  or  mathematics,  does  he  ? — No. 

2776.  It  is  entirely  the  application  ? — Yes. 

-777.  (Sir  J.  Lubbock.)  What  is  the  number  of 
pupils  that  you  think  can  be  most  profitably  handled 
by  each  professor  ? — I  do  not  know  any  superior 
limit. 

2778.  In  the  case  of  our  great  public  schools,  what 
number  ol  pupils  do  you  think  it  would  be  desirable 
to  have  for  each  tutor?— That  depends  altogether 
upon  (he-  system  upon  which  the  teaching  is  con- 
diieicd.  I  cannot  answer  the  question  as  to  how  many 
could  be  advantageously  drilled  by  one  tutor,  so  much 
depends  upon  (he  subject,  and  the  particular  plan  of 
drilling  that  is  followed. 

1*77:).  A.--iiining  that,  there  are  900  boys  at  Eton, 
what  number  of  masters  do  you  think  should  be  en- 
gaged in  tuition  there  ?— I  can  scarcely  answer  the 
question, 

2780.  Do  you  think  that  it  would  be  desirable  at  the 
great  public  schools  to  ha\  e  periodical  examinations 
at  such  short,  intervals  as  those  you  have  been  alluding 
to  in  your  previous  evidence  r-  — Yes,  provided  the 
examinations  are  conducted  by  the  teachers,  in  close 
connexion  with  the  teaching. 


2781.  At  what  age  do  you  think  it  desirable  that 
the   teaching    of  elementary    science    in    our   primar} 
schools  should  be  commenced;  in  fact,  how  youiiL'  do 
you  think  a  child   could,  with   any  profit,  commence 
instruction   in  elementary  science? — I   think   that   at 
12    or    14   the  commencement    of   teaching   in   some 
branches  of  science  would  be  very  advantageous.     I 
scarcely  think  before  12  ;    but   I  think    that  boy-  of 
good  intelligence  might  be  very  advantageously  intro- 
duced to  much  of  natural  science  at  12. 

2782.  Then  I  am  afraid  that  would  almost  exclude 
natural    science    from    the    primary   schools    of   the 
country,  because  we  can  hardly  hope  to  keep  children 
there  after  14  ? — No  ;  I  scarcely  like  to  adhere  to  any 
such  answer,  except  in  respect  to  the   more  absurd 
branches.      For    instance,     higher   mathematics     and 
dynamics   may    be  very    advantageously   commenced 
at    12,    but  I    doubt  whether   there   can    be   much 
advantage  in    commencing    such    subjects  before   12. 
But   there  is  a  great  deal   of  general  knowled 
natural  history,  and  geography,  and  chemistry,  which 
I  think  could  be  imparted  very  advantageously  indeed 
to  boys  of  considerably  younger  age  than  12. 

2783.  (Mr.  Samuclson.)  You  spoke  of  a  grant  of 
120,000/.  from  the  Government  to  the  University  of 
Glasgow,  for  building  ;  did  you  find  that  upon   I  hat 
grant  being  made,  there  was  any  slackening,  or  the  re- 
verse, of  subscriptions  from  the  neighbourhood? — Very 
much  the  reverse  ;   it  gave  an  immense  impulse  to 
the  private  subscriptions. 

2784.  Would  you  conclude   that  the   same   result 
would  probably  follow  in  other  similar  cases  ? — Yes. 

2785.  You  are  aware  that  a  great  effort  is  now 
being  made  to  extend  the  sphere  of  activity  of  Owens 
College  ? — Yes. 

2786.  Do   you  think  that  the  authorities  of  that 
college  would  be  justified  in  expecting,  and  that  the 
Government   would   be  justified    in    granting,    some 
assistance  to  that  institution  similar  to  that  which  has 
been   obtained   by   the    University  of  Glasgow  ? — I 
cannot   conceive   any  justification   whatever   to    the 
Government  for  not  granting  such  assistance. 

.  2787.  You  think  that  the  Government  would  not 
be  justified  in  refusing  it  ? — Yes,  and  not  merely 
because  of  the  precedent  of  Glasgow  University,  but 
on  account  of  the  usefulness  of  the  thing  itself  to  the 
country,  and  on  account  of  the  Government  being  the 
trustee  for  the  devotion  of  the  money  collected  by 
taxes  to  purposes  useful  to  the  taxpayers.  If  the 
grant  to  Glasgow  were  right,  withholding  a  grant  to 
Owens  College,  or  similar  institutions,  would  ob- 
viously be.  wrong. 

2788.  Are  you  able  to  state  what  proportion  the 
amount  received  from  fees  at  Glasgow  bears   to  the 
amount  received  from  the  state   and  the  university 
endowments.     I  am  speaking  now  with  reference  t<. 
the   emoluments   of  the  professors  ? — I  should  think 
that  more   on  the  whole  is  received  in  fees  than  from 
endowments,  if  the  value  of  the  buildings  were  set  aside, 
but  if  the  value  of  the  buildings  were  taken  into  nc- 
count,  then  I  should  say  that  the  fees  fall  considerably 
short  of  half  the  resources  of  the  university. 

2789.  But  so  far  as  the  income  of  the  professor.-  is 
concerned  ? — Rather  more  from  fees  than  from  endow- 
ments, on  the  average,  perhaps. 

2790.  But  how  would  it  be  if  you  were  to  value  the 
residences  as  a  portion  of  the  emoluments  ? — Then  it 
comes  to  be   more  nearly  equal,  in  many  cases  just 
about  equal  ;  in  only  a  few  cases  are  the  fees  more 
than    the   endowments  together    with    the  estimated 
value  of  the  house. 

2791.  You  stated  that  you  would  be  glad  to  see 
instruction    given    to   arti/ans  at  the    University   of 
<!l:e-gow,  but  you  are   probably  aware  that  very  few 
of  our  universities  are  placed  in  localities  like  ( !  hisgow, 
in  which  large  masses  of  artizaus  are  collected  together  ? 
— Yes. 

2792.  Would  you  consider  that  where  no  university 
existed  in   such   large  centres   it  would   be  desirable 
for   the    Government    to    encourage    the  creation   of 
schools  of  science  ? — Decidedly,  especially  for  artizans. 
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2793.  Would  you  in  those  schools  of  science  include 
technical    ela-sea? — I  do  not  know  what  a  technical 
class  is  exactly.     1  think  them  is  n  great  ileal  of  mis- 
taken desire  to  promote' what  is  called  terlinieal  educa- 
tion.     For  instance,  a  technical  chair  of  chemistry  in 
( ;iasgow  has  been  offered,  but  under  conditions  which 

^  have  not  as  yet  led  to  its  acceptance  on  the  part  of 
the  Andersonian  Institution  there.  I  have  a  general 
feeling  that  a  chair  of  technical  chemistry  has  nothing 
to  tcacli  that  is  not  better  learnt  in  a  manufactory. 
There  is  only  one  chemistry,  and  that  is  true  chemistry  ; 
and  it  is  much  more  desirable,  therefore,  for  those 

twho  are  going  into  a  chemical  manufactory  to  know 
I  me  chemistry  than  that  which  would  be  of  the  most 
trivial  value  to  them,  namely,  to  have  attended  courses 
of  lectures  upon  the  processes  of  calico  printing  and 
bleaching,  and  the  manufacture  of  colours,  elaborately 
described  with  illustrations  which  the  students  are 
better  able  to  see  in  the  workshop.  I  see  no  benefit 
in  anything  that  I  know  from  the  so-called  technical 
classes,  except  engineering,  so  far  as  that  may  bo  con- 
sidered to  come  under  that  category.  There  is  a  great 
deal  of  strict  science  and  the  application  of  scientific 
principles  that  can  be  taught  successfully  by  lectures 
and  instruction  to  classes  of  students  in  the  department 
of  engineering  ;  but  I  do  not  know  anything  else  in  the 
way  of  what  could  in  any  respect  be  called  technical 
instruction  which  could,  in  my  opinion,  be  advan- 
tageously conducted  by  special  lectures  and  teaching. 

2794.  Would  you  in  all  such  cases  expectthat  the  spe- 
cial instruction  should  be  received  in  the  workshop  ? — 
That  which  is  of  the  greatest  importance  is  a  thorough 
knowledge  of  the  scientific  principles  of  the  work  to 
be  done,  before   entering  the  workshop  ;  there  every 
pupil  or  apprentice,  on  beginning,  must  learn  what  to 
d<>,  and  further,  what  variations   in   the  process  are 
necessary  in  consequence  of  new  inventions  and  im- 
provements introduced  from  year  to  year. 

2795.  Where  would  you  learn  that  ? — First  in  the 
workshop,  for  the  chances  are  that  the  professors  would 
be  teaching  something  in  the  technical  chair  that  people 
in  the  workshop  are  not  using,  and  further,  what  they 
would  laugh  at  if  they  heard  that  it  was  being  taught 
as   the   way  to  do  a  thing  which  they  knew  so  much 
belter  how  to  do  otherwise. 

2796.  (Dr.  Sbarpcy.)  But  in  addition  to  engineer- 
ing, do  not  you  think  that  metallurgy  is  also  a  subject 
which  might  be  largely  taught  in  a  school  independently 
of  actual  work  ? — The  chemistry  of  metals  of  course 
might  be  taught. 

2797.  Such   a   subject,   for  instance,  as   practical 
assaying  ? — Yes,  the  chemical  analysis  of  any  given 
substance. 

2798.  Take,  for  instance,  the  case  of  a  man  who  is 
going  abroad  to  become  an  assaycr,  say  in  Australia  ; 
might  he  not  receive  in  a  laboratory  in  this  country 
quite   sufficient   training    to    enable    him    to    find  no 

k  difficulty  when  he  entered  upon  his  work  ? — Certainly, 
but  it  would  be  very  desirable  that  he  should  also 
have  been  an  apprentice  or  a  pupil  in  an  assay  office, 
either  of  the  mint  or  of  private  firms,  to  see  the  way 
that  they  conduct  their  business. 
2799.  You  are  aware  that  the  late  Professor 
Graham,  and  also  Professor  Miller,  had  in  their 
own  laboratories  the  duty  of  controlling  the  mint 
assays,  and  that  young  men  were  trained  to  do  that 
work  ? — Yes. 

2800.  That  might   therefore  be   accomplished  ? — 
Yes,  certainly  ;  and  there  must  be  more  or  less  of 
teaching  in  every  manufacture.     Every  beginner  must 
be   taught  what  to  do,  but  it  is  in  the  factory  that  he 
is  best  taught  anything  that  is  known  as   technical 
chemistry. 

2801.  Of  course  you  have  seen  much  of  that   in 
Glasgow,  in  print  works  and  chemical  works  ? — Yes. 

2802.  Is  there  a  technical  class  for  artixansat  what 
is  called  the  Andersonian  University  ? — Not  technical. 
There   are  several   elementary   scientific   classes   for 

art  Ot 

2803.  Do  the  professors  there  teach  the  principles  of 
science  in  the  classes  for  artizans,  or  do  they  teach 


merely    its  applications? — I  believe  that   they  teach         Kr  W. 

the  principle  .  Thornton, 

2804.  Has   that  been  attended  with  good  results  ?          l-'.tt.S. 
— Very  good  results.     I  do  not  believe  that  artizans  ~        , 
would  come   to   the  Andersonian   Institution  to  learn  8 

their  trades,  but  they  do  come  with  great  avidity  to 
learn  the  principles  of  science,  and  they  are  very 
thankful  for  the  benefit,  I  hey  receive. 

2805.  The  late  Mr.  Graham  once  gave  lectures  in 
chemistry  to  artizans  in  the  Andersonian  University, 
did  he  not  ? — Yes. 

2806.  But   the    workmen    would    not   regard  any 
attempt   to  teach  them  their  business  as  likely  to  bo 
successful? — No,  I  am  sure  they  would  not. 

2807.  (P.-ofcssor  llii.rlc//.)  Do  you  not  think  that 
the  teaching  of  medicine  is  very  much  technical  teach- 
ing in  the  sense  in  which  that  word  is  commonly  un- 
derstood, that  is  to  say,  teaching  the  application  of 
branches  of  science  to  a  given  art  ? — The  art  is  so  very 
far  removed  from  manufacture,  that  I  would  certainly 
not  consider  that  the  designation  of  technical  educa- 
tion was  properly  applied  to  medical  education,  aad 
further,    the    great    mass   of   medical    education    is 
necessarily    scientific.    .  The   technical  part  of    it  is 
learned  in  the  hospitals,  or  learned  by  assistants  or 
apprentices  to  medical  practitioners.  . 

2808.  But  still  there  is  a  great  deal  of  instruction 
in  the  medical  schools  in,  so  to  speak,  the  theory  of 
the  art  of  medicine  ? — Exactly  so,  and  that  is  some- 
what analogous  to  engineering  and  physical  science. 

2809.  Have  you  the  same  objection  to  a  school  for 
teaching  the  applications  of  science  to  the  art  of  navi- 
gation?— Precisely  the  same.     If  the  same  words  are 
to  be  applied,  technical  navigation  would  mean  teach- 
ing a  man   first  to  walk  on  the  deck  of  a  ship  in  a 
sea-way,  and  then,  in  those  circumstances,  to  perform 
the  various  acts  that  are   to  be  performed.      But  the 
scic/tce   of  navigation  includes  some   of  the    highest 
branches   of  abstract  science,   geometry,   astronomy, 
and  dynamics.    I  look  upon  navigation  as  quite  analo- 
gous to  engineering  or  to  medicine.     The  principles 
of  nautical   astronomy  ought   to  be  well  taught,  the 
principles  of  magnetism  ought  to  be,  well  taught,  and 
the  principles  of  hydro-dynamics  and  of  general  dyna- 
mics unquestionably    also  ought  to  bo  well   taught  ; 
but  no    part  of  such  teaching  could  possibly  be  called 
technical  in  the  sense  in  which  I  object  to  technical 
education  in  schools  or  colleges.     The  technical  edu- 
cation of  a  sailor  must  be  had  on  board  a  ship,  and 
cannot  be  had  except  on  board  a  ship. 

2810.  Do  not  you  think  that  a  person  who  is  in- 
tended for  the  life  of  an  officer  of  a  ship  may  be  all 
the  better  for  having  learned  how  to  do  a  day's  work 
and  to  take  an  observation  of  the  sun  ? — Yes,  but  if 
he  knows  the  principles  he  will  learn  how  to  do  a 
day's  work  the  first  day  he  has  it  to  do. 

2811.  Still  there  is  a  certain  amount  of  practice 
required  in  order  to  do   it   properly  ? — Yes,   but   I 
think  that  it  is  only  to  be  learned  at  sea.     It  is  use- 
less to  try  to  learn  it  on  land.     In  the  first  place  you 
have  not  the  horizon,  and  in  the  second  place  you 
have  not  the  motion  of  the  ship. 

2812.  A  great  many  navigation  schools  are  placed 
in  seaport  towns,  are  they  not,  where  both  of  these 
desiderata  are   very   easily  obtainable? — Yes,  I  dare- 
say they  are,  but  I- believe  practically  the  best  way  to 
learn  is  by  thorough  teaching  in  the  first  years  after 
going  to  sea,  or  perhaps  in  training  ships  for    boys. 
The  previous  training  that  seems    to  me    important 
for  promoting  and  improving  the  education  of  naval 
officers,  whether  in  the  royal  navy  or  the  commercial 
navy,    is    a    good    elementary    education,    including 
modern  languages,  a  good  knowledge  of  arithmetic,  a 
good  knowledge  of  elementary  mathematics,  including 
spherical    trigonometry,   a   good   knowledge    of  the 
elements  of  physical  science,  and  a  special  knowledge 
in  practical  astronomy.     All  that  is  most  particularly 
useful  to  navigators,  but  it    all    belongs    to    general 
science  and  is  more  or  less  useful  to  all,  whereas  the 
technical  parts  of  navigation  come  instantly  in  practice, 
except  such  as  require  skill  acquired  by  long  usage  at 
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Sir    It 
Thorn,   n, 

FJt.S. 


M*.  I  do  not  think  th<«  slightest  good  will  over  be 
done  to  naval  education  l.y  technical  schools  in  which 
nnvtliin"  lnit  subjects  of  genera]  education  is  taught. 

-si;;"  I  entirely  agree  with  you  as  to  what  you 
sav  with  re.'ard  "to  the  value  of  general  training  in 
Mience,  but  1  understand  you  to  add  further  that  you 
would  not  think  it  worth  while  to  modify  the  training 
in  ,, 'inicr  of  u  person  destined  for  the  sea  in  any  way 
differently  from  that  of  :i  person  destined  for  any 
.•t her  occupation  ?— Except  to  make  sure  that  he 
learns  modern  languages,  spherical  trigonometry, 
agronomy,  dynamics,  and  magnetism. 

2814.  Then  you  would  to  a  certain  extent  modify 
the  education  o'f  a  person  intended  for  the  sea  in  a 
different  direction  from  that  of  a  person  intended  for 
land  pursuits?— Yes.  just  as  I  would  for  any  other 
pupil  whose  profession  is  foreseen.     Some  branches 
of  general  science  will  be  more  valuable  to  him  than 
others.     As  he  could  not  learn  all,  it  is  better  that  lie 
should  learn  those  that  would  certainly  be  useful,  and 
which  are  more  important  for  him  to  learn  than  for 
others. 

2815.  That  is  pro  tanto  technical  education  :  it  is 
education  specially  gained  with  a  view  to  his  special 
calling  ? — Yes,  that  is  undoubtedly  beneficial,  and  is 
always  very  properly  to  be  carried  on  in  a  university.    I 
may  add  as  an  illustration  that  recently  a  lectureship 
has  been  instituted  in  the  University  of  Glasgow  for 
teaching  the  application  of  Archibald  Smith's  mag- 
netic principles  to  the  adjustment  of  the  compass. 

2316.  I  apprehend  that  you  would  have  no  objec- 
tion to,  but  on  the  contrary  would  rather  see  an  advan- 
tage in,  a  person  intended  for  mining  being  taught  the 
principles  of  working  a  mine  and  managing  a  mine, 
as  part  of  his  education  ? — It  is  very  important,  if  he 
could  be  well  taught  it. 

2817.  And  that  would  bo  so  far  technical  educa- 
tion ? — So  far  of  course  it  may  be  called  technical 
education. 

2818.  Does  your  objection  apply  to  the  establish- 
ment of  special  technical  schools,  as  such,  or  to  the 
establishment  of  what  is  called  in  the  broad  sense  of 
the  word  technical   chairs  in  a  university.     I  appre- 
hend from  what  you  have  told  us  that  you  have  no 
objection  to  the  establishment  of  chairs  for  the  purpose 
of  teaching  the  applications  of  science  to  a  given  art  ? 
—No. 

2819.  But  you  rather  object  to  the  establishment 
of  special  schools  for   the   same  purpose  ? — On   the 
whole  I  object  to  the  establishment  of  special  schools, 
because  I  think  that  the  effect  is  likely  to  be  not  bene- 
ficial to  the  pupils.     1  think  that  the  scientific  part  of 
the  education  is  likely  to  be  of  an  inferior  stamp,  al- 
though not  necessarily  so ;  and  1  think  that  there  is 
sometimes  an   injurious  moral  influence  upon  young 
persons  being  all  collected  in   a  school  in  which  they 
are  taught  to   consider  that  they  are  to  learn  simply 
for  the  purpose  of  making  a  profession  of  what  they 
learn.     I  think  it  has  a  better  moral  influence  to  let 
the  pupils  feel  that  they  are  learning  for  the  intrinsic 
value   of  the  learning  ;  and  that  they  should  enter  a 
profession  ultimately,  and  take  a  professional  position 
when   their  school  and  college  education  is  completed. 
There  still  must  be  in  every  profession  much  teaching 
of  the  principles,  but  1  think  that  that  is  better  done 
in   the    profession    than   in    a    technical    school.      For 
instance,  1  think  that  in   the  army  it  probably  would 
lie  better   to  have  a  irreat.  proportion  of  the  education 
in  general  college-,  and  a  comparatively  small  part   or 
none  iu  special   military   colleges,  and  that  rather  the 
young  officers  should  be  taken  in  hand  and  taught  for 
a  good  many  years,  and  deficiencies  in  their  education 
supplied,  than  that  they  should  be  congregated  in  pro- 
le- ional  schools,  and  sent  forth  from  those  schools  with 
the  feeling  that  now  their  education  is  over. 

2820.  I  apprehend  that  a  good  deal  of  your  objec- 
tion  to   technical   schools,   if  one  may   so  call  them, 
would  be  removed   if  all  persons   studying   in  those 
schools   were  compelled  before,  they  entered  them  to 

through  an   examination  -honing  that  they  were 
well  acquainted  with  general  science,    -\m[  that  they 


had  received  a  good  general  education  ? — Yes,  that  of 
course  would  remove  some  part,  but  only  a  small  part, 
of  the  objection  that  1  feel. 

2821.  Are  you  acquainted  with  the   system  of  sci- 
ence examinations  which  have  been  established  by  the 
Department  of  Science  and  Art  ? — I  cannot  say  that 
I  am  sufficiently  well  acquainted  with  them  to  express 
an  opinion. 

2822.  I  understand  you  to  speak  with  great  appro- 
bation of  the  Government  grant  committee  and  its 
present  working  ;    can  you  suggest  any  method  by 
which  that  Government  grant  committee  could  be  so 
organized  as  to  make  it  a  satisfactory  means  for  the 
administration  of  larger  sums  of  money  than  are  now 
administered  by  it  ? — To  make  it  a  somewhat  more 
comprehensive  committee,  possibly,  but  I  do  not  know 
how  far  its  constitution  is  comprehensive  at  present. 
I  see,  however,  one  important  improvement  in  its  mode 
of  action,  in  my  opinion,  and  that  would  be  to  make 
its  proceedings  more  public  ;  to  publish  regular  re- 
ports, and  to  let  the  whole  country  know  what  grants 
are  made. 

2823.  Have  there  not  been  returns  to  Parliament 
of  the  applications  of  the  fund  from  time  to  time  ? — 
No  doubt.     I  do  not  feel  that  there  is  anything  defec- 
tive at  all  in  the  present  system,  but  I  do  not  think,  for 
instance,  that  one  in  ten  of  the  scientific  investigators 
know  that  there  is  a  possibility  of  getting  any  money, 
and  where  to  apply  for  it, 

2824.  Do  you  think  it  would  be  an  improvement  if 
the  constitution  of  that  body  were  so  far  changed  that 
instead  of  its  being  to  a  considerable  degree  either 
members  of  the  Council  of  the  Koyal  Society,  or  else 
the  nominees  of  that  body,  there  were  delegates  added 
from  other  independent  bodies  in  Scotland  and  Ire- 
land ? — I  think  so,  both  from  the  scientific  societies 
and  the  universities. 

2825.  I  judge  from  what  you  state  that  you  would 
like  to  see  it  converted  into  a  sort  of  scientific  parlia- 
ment, with  the  power  of  voting  grants  for  scientific 
purposes  ? — "  Parliament,"   perhaps,   is    rather    too 
strong  a  word.     A  scientific  advising  body,  but  with 
the  full  power  of  voting  grants,  certainly. 

2826.  As  a  matter  of  fact,  you  would  wish  that,  as 
at  present,  within  the  limits  of  the  sum  annually  at 
the  disposal  of  the   committee  by  Parliament,  they 
should  be  independent  of  any  control  outside  ? — Yes, 
that   expresses   my  idea  ;  that   the    same   committee 
might  add  to  those  functions  that  of  voting  money,  or 
advising  Government  with  respect  to  voting  money  ; 
that  there  should  be  a  definite  sum  put  at  its  disposal; 
and  besides  that  they  ought  to  have  the  duty  of  advis- 
ing the  Government  as  to  other  objects  for  which  their 
ordinary  funds  are  inadequate,  or  objects  that  are  not 
directly  the  subject  for  a  money  grant  from  the  com- 
mittee.    If  the  Government   should  wake  up,  for  in- 
stance, to   the  reform  of  the  system  of  weights  and 
measures,   the   scientific    committee    would    usefully 
advise  it  in  such   matters  as  that,  although  not  invol- 
ving the  expenditure  of  money. 

2827.  Do  you  think  that  a  body  so  numerous,  and 
of  so  very  diversficd  a  composition,  as   the  Govern- 
ment grant  committee   could  well   advise  the  Govern- 
ment ;  or  do  you  not  think  that  it  might  be  better  to 
ask  such  a  body  as  that  to   nominate  a  committee  of 
persons  to  decide  upon  each  question  submitted  to  it 
by  Government? — Probably  the  best  way  of  working 
a    large  body,  such  as  has   been   suggested,  would  be 
to  have  acting  sub-committees  for  various  purposes; 
for  instance,  a  grant  sub-committee,  and  an  advising 
sub-committee. 

2828.  I  gather  from  what  you  have  stated  that  it 
is  your  opinion  that  in  all  scientific  teaching  there  are 
three  different  methods  of  operation   to   be  regarded. 
In  the  first  place,  lectures  by  competent  professors;  iu 
the  second  place,  tutorial  work ;  and  in  the  third  place, 
actual  acquaintance  with  the  facts  at  first  hand  in  the 
laboratory  ? — Yes. 

2829.  Would  you  add  anything  else  to  those  three 
branches   of  instruction   that    1    have   mentioned,   or 
does  that   complete  the   whole  ? — I  think    that  the 
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accompaniments   of  that,   such   as   proper  drill  and 
private  reading,  comprehend  nil  that  is  necessary. 

2830.  That  would  come  under   the   tutorial  head,  I 
suppose  'i — Yes,  tutorial  and  professorial. 

2831.  I  imagine  that  in  most  of  our  teaching  bodies, 
at  present,  (he  second  and  third  heads,  that  b,  tutorial 
work  and  laboratory  work,  arc,  very  insullieiejitly  pro- 
vided for? — Very  insullicieiilly  indeed. 

2832.  I  presume  that  I  may  have  the  advantage  of 
concurring  with  you  in  opinion   when  I  say  that   no 
scientific  teaching   can   be   thorough,  or  do  its  work 
well,  unless  all  those  three  modes  are  thoroughly  well 
provided  ? — No,  certainly  not. 

2833.  You  are  aware  that   it    is    very  much   the 
practice  in  many   of   the  continental   universities   to 
make  a  candidate  for  a  degree  do  a  piece  of  work  or 
go  through  an  investigation  ? — Yes. 

2834.  Do  you  not   think   that  that   is  a   practice 
which  might  with  advantage  bo   introduced  into  our 
English  universities? — No,  I  think  not. 

2835.  May  I  ask  your  reasons  ? — I  think  it  would 
generally  be  very  unsuccessful.     It  would  be  a  per- 
functory operation  in  most    cases,    and    done    as    a 
form  because  it  must  be  done,  amounting  merely  to  a 
thesis,  or  a  compilation  from  the  courses,  which  is  not 
proposed  to  be  read,  and  certainly  would  do  no  good 
to  any  reader. 

2836.  But   I   am   informed   that   in   some   of  the 
German  universities,   take   for  example    Marburg,  a 
candidate  does  not  get  his  degree  unless  he  has  done 
something,    and    that    a  very    respectable    piece    of 
work  for  a  young  man  ? — I  think  that  the   tests  of 
regular  examinations  in  connexion  with  teaching  and 
the   public   examinations   of  all    candidates    for  the 
degrees  are  very  much  more  effective  than  any  such 
prescribing  of  theses  can  possibly  be. 

2837.  Does  the  University  of  Glasgow  grant  any 
degrees  in  science,  say  apart  from  the  professions  ? 
— Not  excepting  so  far  as  the  master  of  arts  degree 
is  a  degree  in  science  ;  it  is  a  degree  in  science,  lite- 
rature, and  mental  philosophy.      There  is  no  special 
degree  in  science,  and  no  higher  degree  in  science  at 
present.     Many  proposals   have  been  under  the  con- 
sideration of  the  university  for  establishing  special 
science  degrees,  but  no  conclusion  has  been  arrived  at 
at  present. 

2838.  You  are  aware  that  in  the  case  of  the  London 
University    the  degrees  of  bachelor  of   science   and 
doctor  of  science  are  both  granted  ? — Yes. 

2839.  Is  it  your  opinion  that  the  granting  of  such 
degrees   by   the   University   of    Glasgow   would   be 
advantageous  ? — I  think,  certainly,  granting  the  degree 
of  doctor  of  science  would  be  advantageous  ; — a  degree 
to  be  given  to  candidates  who  have  already  taken  tho 
degree  of  master  of  arts.     I  do  not  feel  the  same  con- 
fidence as  to  the  degree  of  bachelor  of  science  in  the 
peculiar  circumstances  of  the  University  of  Glasgow ; 
but  a  proposal  has  been  recently  made,  and  is  under 
the  consideration  of  the  senatus,  that  the  diploma  of 
engineering  should  be  constituted  into  a  degree,  and 
that  the  holder  of  that  degree,  therefore,  would  become 
entitled  to  be  a  member  of  the  University  council, 
and   to  have  a  vote  iu   the   University  constituency, 
and  all  the  other  advantages  of  graduates.     I  approve 
highly  of  that  proposal,  and  it  would  certainly  have 
almost  the  same  effect  as   establishing  a   bachelor  of 
science  degree,  though  under  a  different  name. 

2840.  The  master  of  arts  degree,  of  course,  includes 
considerable  proficiency  in  the  natural  sciences  ? — No, 
too^ittle.     It  ought  to  include  them,  but  there  is  great 
difficulty  felt  as  to  the  question  of  classical  education 
in  connexion  with  degrees.    In  my  opinion  both  Latin 
and    Greek   should   be   required  :  but  the  nmouni,  of 
books  to  be  read  and  examined  upon  in  classics  for  the 
degree  of  master  of  arts  is  very  much  too  long  at 
present;  I  do  not  say  too  difficult,  but  much  too  long, 
and  occupies  too  much  time  in  my  opinion  in  special 
preparation.     Were  less  time  occupied  in  that  way  in 
classics,  I  think  that  our  master  of  arts  degree  miHit 
be  made  to  include  the  subjects  to  which  you  have 
referred  ;  that  is,  if  you  feel  satisfied  with  requiring 
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something  of  classics.  If  less  time  were  required  in 
particular  rending  for  tho  degree  examination  in 
classics,  then  I  hero  would  lie  more  room  for  natural 
science,  chemistry,  natural  history,  or  generally  the 
less  mathematical  parts  of  natural  science,  than  tlieiv  i.s 
at  present.  \Ve  have  just  now  undoubtedly  an  o\<  r- 
loaded  curriculum, 

2841.  Would    you   not  bo  satisfied  if  a  candidate 
were  required  to  pass  a  bachelor  of  arts  examination, 
and  then  that  he  might  leave  aside  his  literary  training, 
and  be  able,  if  ho  chose,  to   take   a   special  degree  in 
science? — We  have  no  bachelor  of  arts  examination. 
1  wish  to  reduce  the  necessary  amount  of  knowl.  -l'_-e 
of  particular  books  in  classics  to  something  which  may 
possibly  correspond  to  that  to  which  you  refer  ;  but, 
at  all  events,  I  think  that  very  much  less  time  should 
be   of  necessity   spent   in   reading  Greek  and    Latin 
authors,    and  preparing    to  pass    an    examination  on 
particular  books. 

2842.  (Sir  J.  Kay- Shuttle-worth.)    I   have   under- 
stood you  to  say  that  you  consider  that  if  complete, 
instruction  bo  given   in  pure  science   which    is  appli- 
cable to  any  forms  of  industry,  or  of  practical  occu- 
pations in  life,  the  application  of  that  pure  science 
is    best    learnt    in    the    actual    industry  ? — Generally 
speaking  I  think  so. 

2843.  Are  you  personally  well  acquainted  with  the 
condition  of  the  instruction  of  the  persons  who  are  at 
the  head  of  what  are  technically  called  the    colour 
shops  in  the  printing  and  dyeing  trades   of  Glasgow 
and    the    neighbourhood  ? — I    am    not    particularly 
acquainted  with  them. 

2844.  If  it  should  be  the  fact  that  those  persons  are 
for  the  most  part  totally  destitute  of  scientific  instruc- 
tion, would  you  think  them  very  competent  persons  to 
take  charge  of  the  instruction  of  a  young  man  in  the 
application  of  pure  science  to  the  particular  industry? 
— Certainly  not.     I  think  that  it  would  be  of  very 
great  advantage  that   they    should   all   have    learnt 
chemistry  well. 

2845.  But  in  the  absence  of  such  opportunities  for 
learning  the  application  of  pure  science  to  industry, 
might  not,  even  if  it  were  regarded  only  as  a  tempo- 
rary condition,  a  chair  which  should  teach  the  student, 
after  he  had  acquired  a  competent  knowledge  of  purs 
science,  the  practical  application  of   that   science   to 
industry,  be  useful  not  merely  to   the  student  but  to 
the  manufacturer  ? — I  think    what   would   be   more 
useful  to  the   manufacturer  would  be  a   little   more 
chemistry,  a  better   knowledge  of  the  principles   of 
chemistry. 

2846.  To  whom  ? — To  whatever  person  yon  refer 
to  as  having  already  gained  a  certain  amount  of  know- 
ledge of  pure  science,  to  whom  it  had,  been  proposed  to 
give  technical  instruction  in  the  shape  of  lectures. 

2847.  Is  it  not  an   advantage  to  those  young  men 
that  the  technical  professor  should  teach  them  the  ap- 
plication, for  however  short  a  period,  say  of  chemistry, 
to  dyeing  and  to  calico  printing,  than  that  they  should 

,  go  under  ignorant  men  in  colour  shops  ? — I  think  tho 
time  that  they  would  devote  in  following  the  lectures 
of  technical  professors  would  be  very  much  more  ad- 
vantageously spent  in  following  the  instructions  and 
laboratory  exercises  of  a  professor  of  elementary 
chemistry,  which  would  give  them  something  useful 
for  all  their  lives. 

2848.  When  they  have  acquired  a  thorough  know- 
ledge   of  chemistry,    is    not  the   application    of  that 
knowledge  of  chemistry  to  particular  industries  advan- 
tageous ? — I  think  it  is  more  advantageous  to  go  to  a 
chemical  laboratory  and  make  chemical   analyses,  if 
they  have  time  to  devote  to  it. 

2849.  Of  course  a  person  in  a  chemical  manufactory 
must  have  a.  knowledge  of  tho  application  of  chemistry 
to  the  particular  industry,  but  that  is  what  you  would 
not  teach  in  the  chemical  laboratory  ? — I  do  not  think 
that  there  would  be  very  much  advantage  to  the  pupils 
from  the  professors  knowing  or  teaching  the  particular 
way  of  carrying  on  a  particular  industry  at  a  particular 
time.    I  think  that  for  the  benefit  of  the  persons  about 
to  enter  a  manufacture,  they  should  be  taught  as  much 
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mode  of  managing  colours  and  so  on,  for  a  particular 

8  July  H'TO.     n,.imll-m., „,.,,,  is  best  learnt  in  the  actual  trorkshop. 

i.  faking  into  account  such  a  fact  as  this,  that 
the  art  of  mining  differs  exceedingly  in  different 
districts,  that  if  a  young  mangoes  into  a  particular 
district  with  merely  scientific  knowledge  he  learns 
die  practical  art  of  that  district  only,  and  does  not 
acquire  a  knowledge  of  the  practical  art  of  other  dis- 
tricts, mid  it  may  be  by  accident  that  he  shall  go 
into  a  district  where  practically  the  art  of  mining  is 
\  cry  low,  and  is  not  scientific  ;  how  would  you  com- 
pensate for  the  non-application  of  science  to  the  prac- 
tical art  of  mining  in  that  district? — By  teaching 
him  dynamics,  and  pneumatics,  and  geology,  and 
underground  heat. 

2851.  And  leaving  him  to  find  out  for  himself  what 
the  practical  experience  of  other  districts  had  probably 
fully  developed,  if  he  had  any  opportunity  of  knowing 
what  they  did  there  ? — Yes,  by  inquiry,  and  reading, 
and  travelling  to  visit  other  districts. 

2852.  But  would  it  not  be  better  that  the  professor 
who  knew  what  was  done  in  every  district,  and  knew 
the  principles  upon  which  the  practice  of  each  district 
was  founded,  should  teach  this  young  man  before  he 
went  into  the  mines  what  were  the  principles   so  in- 
volved, and  what  were  the  best  practices  of  mining  ? 
— If  that  could  be  done  without  sacrificing  anything 
of  the  general  knowledge  of  geology,  and  the  general 
knowledge  of  natural  philosophy,  and   mathematics, 
and  chemistry. 

2853.  Take,  again,  the  art  of  navigation ;  are  there 
not  recently  introduced  new  modes  of  sailing  which 
were  not  in  possession  of  old  navigators,  and  which  a 
young  man  would  not  learn  on  board  ship,  but  which 
he  might  have  acquired  if  he  had  attended  the  lessons 
of  a  practical  chair  of  navigation,  which  are  not  matters 
of  pure  science,  but  to  a  very  great  extent  matters  of 
practice  ? — Not  so  far  as  I  know. 

2854.  There  is,  for   example,  what   is   commonly 
called  line  sailing  and  great  circle  sailing  ? — Yes,  but 
that  is  the  first  thing  that  he  learns  in  spherical  trigo- 
nometry.    AVhen  he  learns  spherical  trigonometry  he 
learns  more  than  all  the  nautical  professors  in  the  world 
could  teach  him,  except  the  currents  and  the  prevailing 
winds,  and  the  chance  of  meeting  icebergs,  and  under 
what  circumstances  it  is  necessary  or   advisable   to 
deviate  from  the  great  circle  in  some  degree  ;  and  I 
cannot  conceive  a  technical  professor   of  navigation 
giving  him  anything  very  useful  towards  those  things, 

2855.  But  is  that  art  very  generally  practised  now 
in  the  mercantile  marine  ? — So  much  not  so  that  I 
believe  that  there  are  some  navigators  still  who  will 
sail  along  a  parallel  of  latitude  because  it  is  easier  for 
them  to  work  the  reckoning  upon  that  system.    I  know 
that  such  has  been  a  practice  with  some,  although  I  do 
not  know  that  it  is  a  practice  still. 

2856.  What  I  wish  to  press  upon  your  attention  is, 
whether  a  chair  in  which  the  last  results  of  the  appli- 
cation of  M'ience   in   practice  could  be 'taught  would 
not  gn-ath  assist  in  the  diffusion  of  scientific  principles 
in  connexion  with  our  practical   industries  ? — Not  so 
much   as   the   (caching  of  scientific  knowledge.     For 
instance,  a  school  of  telegraphy  established   this  day 
would   be  teaching  the   practice  of  instruments   that 
will  not  be   used  perhaps  10  years  hence;  but    if  the 
Fame  time  were  devoted   to  learning  thoroughly  the 
principles   of    electric   science   and   electric   measure- 
ment, a  ner-on  entering  a  telegraph  office  would  learn 
in  half  a  day  the  working  of  the,  dilferenl  inslnnnents, 
and  in  a  few  days  or  weeks  practical  skill  in  managing 
and  understanding  all  the  little  points  about  them  ;  and 
hi-1  acquaintance  with  the  principles  would  enable  him 
either    to    invent    other    instruments    himself,    or    to 
appreciate  other  instruments,  or   in  gee  how  to  work 
them  when  brought  forward  by  other  inventors. 

2H.57.  You  would  not  appreciate!  my  questions  if  you 
were  not  to  presuppose  that  I  had  intended  that  the 
highest  scientific  instruction  should  precede  the 


technical  instruction;  but  the  point  to  which  I  wish  to 
direct  your  attention  is,  whether,  conceding  that  a 
high  scientific  instruction  had  been  given  in  the  pre- 
-(  nl  condition  of  things  to  those  who  had  the  charge 
of  the  industries  of  the  country,  it  is  not  extremely 
important  that  its  application  to  those  arts  and  in- 
dustries should  also  bc>  taught? — In  some  cases,  no 
doubt,  but  I  can  conceive  very  few  cases  in  which  there 
is  much  to  be  well  done  in  special  colleges  or  schools 
for  the  so-called  technical  departments.  In  the  case  of 
telegraphy  there  is  a  great  deal  to  be  learned,  but  it 
must  be  learnt  by  going  out  along  the  lines,  setting 
uj)  lines,  and  going  out  with  the  engineer  to  repair 
lines,  besides  the  work  in  the  offices.  Upon  all  that 
work  the  engineer  is  thoroughly  prepared  to  enter 
with  intelligence,  if  he  knows  the  general  principles 
of  science  very  well,  and  if  he  has  learnt  what 
is  taught  in  the  engineering  professorships  ;  for  in- 
stance, drawing,  and  applied  dynamics  :  but  the  par- 
ticular technical  instruction  in  telegraphy  would  be, 
in  my  opinion,  quite  useless,  and  worse  than  useless, 
were  it  to  take  any  time  whatever  from  instruction  in 
general  principles.  Of  course,  when  I  say  useless,  I 
mean  as  compared  with  the  more  useful  instruction  in 
the  workshop  or  the  telegraph  office. 

2858.  But  for  the  purposes  of  such  instruction  in 
the  workshop  you  would  desire,  would  you  not,  that 
workshops  should  be    under  more  enlightened  ma- 
nagers ? — Decidedly. 

2859.  And  if  possible  under  scientific  managers  ? — 
Yes,  that  every  workshop  should  become  a  technical 
school  for  all  the  young  persons  in  it. 

2860.  With  respect  to  the  general  instruction,  for 
instance,  in  mathematics  and  practical  mechanics,  as 
it  has  been  conducted  in,  we  will  say,  the  English 
universities,  it  is  quite  obvious  that  that  instruction 
has  produced  but  few  inventors  and  few  discoverers ; 
and  I  would  ask  you  whether  the  chief  source  of 
invention  and  discovery,  beyond  great  original  genius, 
has  not  been  the  contact  of  students  with  persons 
engaged  in  scientific  research  ? — Yes,  decidedly. 

2861.  And  that  any   man  like  Davy  or  Wollaston 
or  Faraday,  who  has  had  under  him  a  pupil  of  some- 
thing beyond  average  capacity,  has  almost  necessarily 
produced  an  investigator  ? — Yes,  their  influence  is  of 
course  very  great  in  that   direction,  and   most   im- 
portant. 

2862.  And  on  that  account  it  is  obviously  of  very 
great   importance  that   there   should  be   encourage- 
ment to  the  connexion  of  scientific  research  with  the 
chair  of  teaching,  under  whatever  conditions  may  be 
found  most  desirable  ? — Yes. 

2863.  (Professor  Stokes.)  The  system  of  teaching 
followed  at  the  Glasgow  University  is,  I  understand, 
that  the  professor  in  any  branch  has  charge  of  the 
whole  teaching  in  that   branch,  and  that  the  tutorial 
staff  work  under  him  ? — Yes. 

2864.  Do  you  or  do  you  not  consider  that  a  pre- 
ferable system  to  that  in  which  the  more  ordinary 
teaching  of  the  branch  is  carried  on   by  tutors,  each 
working  for  himself  according  to  the  system  which 
he  conceives  best  (and  those    tutors  possibly  com- 
peting  with   one   another),    and  then   the   professor 
gives  supplementary  teaching  in  the  higher  parts  of 
the    branch,    or  those  parts  which   require    experi- 
mental illustration  ? — I  think  the  system  which  you 
described  last  would  have  some  great  disadvantages 
as  compared  with  the  other.     A  professor  ought  to  be 
able  to  get  hold  of  the  multitude  and  impart  the  ele- 
ments of  the  subject,  and  he  ought  also  to  be  able  to 
take  up  the  highest  branches.     It  is  rather  the  inter- 
mediate instruction  that  I  think  can  be  safely  left  to 
the  tutorial  working.    If  the  tutorial  working  be  quite 
independent  of  the  professors,  but  a  small  number  of 
students  would  experience  the  influence  of  the  pro- 
fessors ;  and  I  think  that  the  most  important  influence 
of  all  that  a  professor  has  is  the  general  popular  lec- 
tures ; — those  that  are  given  to  the  greatest  number,  to 
people  many  of  whom  never  can  rise  to  the  highest 
parts  of  the  subject.     The  next  most  important  object 
of  a  professor  in  my  opinion  is,  doing  all  that  can  be 
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done  for  the  higher  students.  I  do  not  see  how  those 
two  objects  can  be  worked  out  unless  (lie  tutors  mid 
the  professors,  if  there  are  more  than  one  for  (lie 
same  subject,  arc  nil  jointly  responsible  under  some 
one  head  closely  connected  with  them. 

2865.  You  said  that  you  are  in  the  habit  of  re- 
quiring examination  papers  weekly  to  test  the  pro- 
gress of  the  students  ;  but  besides  that,  I  presume 
that  once  or  oftener  in  the  session  there  are  papers 
{liven  on  the  results  of  which  the  students  get  certain 
advantages  ? — So  far  the  class  prizes  are  awarded 
from  the  results  of  the  weekly  examinations.  There 
are  special  examinations  and  special  prizes  for  special 
subjects,  the  higher  subjects  chiefly. 

28(jfi.  In  the  weekly  examinations  has  each  student 
a  considerable  time  iu  which  to  answer  the  paper,  or 
has  he  to  answer  it  as  fast  as  he  can  put  pen  to  paper, 
or  nearly  so  ? — My  weekly  examination  has  only  an 
hour  available,  and  the  questions  are  arranged  as  fur 
as  I  can  to  render  it  quite  possible  for  a  student  to 
answer  them  all,  so  that  mere  speed  of  writing  ought 
not  to  tell  at  all  upon  the  result. 

2867.  You  said  that  you   thought  it  would  bo  a 
good  thing  if  there  were  a  body  of  scientific  men   to 
whom  the  Government  might  apply  for  advice,  who 
should  be  appointed  by  the  Government,  or  selected 
by  the  Government? — Yes. 

2868.  Would  you  have  them  a  permanent  body,  with, 
it  may  be,  a  certain  number  of  members  going  out  by 
rotation,  or   in  the  event,  suppose,  of  a  chauge  of 
Government,  would  you  throw  over  the  whole  body  ? 
— A  non-political  body,  I  think,  would  be  necessary 
for  good  action. 

The  witness 


2869.  (Dr.MillfT.)  Why  Is  it  in  your  judgment  that 
the  universities  in  Scolland  have  succeeded  in  obtain- 
ing those   large   sub\  rniion.-,    whil-l    that   is  not   the 
ca.-e    in    this  country;  upon   what,   principle  do  you 
consider  that  there  is  any  diflerciici;  'i — 1    cannot  pro- 
fess to  explain  the  principle.     I  saw  the  answer  which 
was  given   to  a  deputation   from    Owens  College   on 
the  part  of  the  present  Government,  to  the  effect  that 
Parliament    did    not   generally   grant    B  ex- 
cepi    to  the  universities,   and   to   the  capital   cities  of 
London,  Edinburgh,  and  Dublin.     That  seems  to  have 
been  the  reason   on  which  the  grant  was  refused  to 
Owens     College,    but    it    remains    to    bo   considered 
whether   it  is  a  good  reason  or  not,  or  whether  it  can 
possibly  be  more  than  a  temporary  reason  for  not  giving 
it  in  one  particular  year  or  on  one  particular  appli- 
cation, until  Parliament  and  governments  see  clearly 
their  way  to  vastly  enlarging  the  means  available  for 
higher  learning  among  all  classes  of  the  community. 

2870.  {Chairman.)  Has  the  grant  to  Glasgow  led 
to  applications  from  the  other  Scotch  universities  ? — 
Not  as  far  as  I  am  aware. 

2871.  Are  the  other  Scotch  universities  pretty  well 
prorided  with  buildings  ? — I  would  not  like  to  speak 
for  them  all.     I  know,  in  fact,  that  the  University  of 
Edinburgh  does  not  feel  satisfied  with  its  present  site 
or  buildings. 

2872.  (Dr.  Miller.)  Has  the  University  of  Glas- 
gow  any  property   of  its   own,   independent  of  the 
buildings  ? — Yes. 

2873.  Can  you   state  the  extent  of  it  ? — I  do  not 
know  the  amount. 

withdrew. 


Adjourned  to  Tuesday  next,  at  1 1  o'clock. 


•SVr  W. 

TliaillMin, 

i-  n.s. 

8  July  1870. 
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BERNIIARD  SAMUELSON,  Esq.,  M.P. 
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HENRY  WENTWORTH  ACLAND, 

2874.  (Chairman.')  I  believe  you  are  a  fellow  of 
the  Royal  Society  ? — Yes. 

2875.  And  also  a  Doctor  of  Medicine  of  Oxford,  and 
you  hold  honorary  degrees  from  other  universities  ? — 
Yes. 

2876.  You  are  also  Regius  Professor  of  Medicine  at 
Oxford  and  Radclitfe  Librarian,  formerly  Lee's  Reader 
in  Anatomy  ? — Yes. 

2877.  Have  you  held  office  in  Oxford  as  professor 
or  reader  for  many  years  ? — Yes,  for  25.     I  became 
reader  in  anatomy  in  the  year  1845. 

2878.  Have  you  for  a  long  time  paid  attention  to 
the  connexion  of  physical  science  with   education  ? — 
Yes,  I  was  led  to  do  so  from  accidental  circumstances 
very  early  in  life. 

2879.  When  did  you  begin  to  take  steps  to  extend 
the  means  of  study  in  the  departments  of  biology  ? — 
It    was  in  the  year   1845  at  the     time    that    I    was 
appointed   to    the  readership  in   anatomy.      I    was  a 
student  at  Edinburgh,  and  unexpectedly,  being  a  pupil 
of  John  Goodsir's  at  the  moment,  was  called  upon  to 
undertake  to  teach  the  department  of  physiology  in 
Oxford.     Upon  so  undertaking  it,  I  had  seriously  to 
consider   what  were   the  means  of  carrying  on  such 
a  work,   and   what  kind  of  duties  I  hail  undertaken. 
As  a  pupil  of  Goodsir's  I  had  been  working  with  him 


THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
WILLIAM    ALLEN    MILLER,   Esq.,   M.D.,   LL.D., 

Treas.  R.S. 
GEORGE   GABRIEL   STOKES,   Esq.,    M.A.,   LL.D., 

Sec.  R.S. 

Esq.,  M.D.,  F.R.S.,  examined. 

at  the  great  undertaking  in  which  he  was  engaged, 
namely,  the  construction  of  an  extensive  series  illus- 
trative of  physiology,  copying  in  fact  the  great 
collection  of  John  Hunter,  which  is  now  in  the 
College  of  Surgeons  in  London.  Goodsir  was  making 
such  a  collection  for  Edinburgh,  and  upon  being 
called  upon,  while  still  a  student,  to  teach  in  Oxford, 
I  came  to  the  conclusion  that  in  a  national  university 
nothing  less  was  requisite,  if  it  was  desirable  to  teach 
biology  at  all  in  a  place  of  that  kind. 

2880.  What  steps  were  taken  by  you  ? — I  have 
stated  that  as  regards  my  own  speciality,  namely, 
teaching  what  we  then  called  physiology,  but  which 
now  probably  would  more  properly  be  called  biology, 
the  office  for  which  I  was  chosen  was  not  a  university 
chair  at  all.  Things  at  that  time  in  Oxford  were  in 
a  great  confusion,  as  it  seemed  to  me.  For  instance, 
the  university  professor  of  anatomy  was  also  the 
professor  of  medicine.  He  did  not  teach,  and  had  no 
means  of  teaching.  Whatever  was  done  in  teaching 
anatomy  and  physiology  in  Oxford,  was  done  not  by 
the  University  but  at  the  college  of  Christ  Church. 
I  became  only  a  collegiate  officer  with  a  salary  of 
200/.  a  year.  I  was  not  officially  recognized  by 
the  University  as  a  teacher  at  all.  I  was  specially 
excluded  from  any  kind  of  public  position  which 
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•  officer.     Still  there  were 

i/ '/>'.,"  1\Y,'"mVanToi'"Mudyiiigci(h'er  anatomy  or  physiology 
in  (Ixlbrd,  except  at  this  little  place  at  Christ  Church, 
and,  theieloie,  Mrang--  as  it  would  appear  to  n 

ni-r,  ibis  college,  by  its  funds  and  its  officers, 
had  t">  provide  for  the  study  in  the  University,  so  that 
it  came  about,  as  1  stated  just  now;  therefore  it 

,1  right  to  endeavour  to  make  a  large  collection 
in  a  college,  but  not  in  the  t'niversity.  The  col- 
legiate building  was  a  very  small  one,  and  it  was 
clear  to  me  that  if  a  considerable  collection  of  biology 
uere  formed  there,  then  the  building  would  have  to  bo 
rebuilt.  I  then  considered  that  the  other  collections, 
the  collection  of  zoology  which  belonged  to  the 
University  at  the  Ashmolean  Museum,  and  the 
collection  of  geology  which  was  then  being  formed 
with  irreat  zeal  by  Dr.  Buckland,  were  in  the  same 
condition.  In  fact,  that  it  was  clearly  desirable  to 
reconstruct  the  whole  of  the  apparatus  for  scientific 
study,  not  in  my  own  department  only,  but  in  all  the 
departments.  I  find  that  in  the  year  1847,  on  the 
12th  of  July,  I  drew  up  a  paper  which  contains  the 
origin  of  our  present  scientific  institute,  or  museum, 
and  which  I  should  not  mention  were  it  not  for  the 
circumstance  that  that  document  was  a  request  to 
all  the  friends  of  the  University  to  aid  in  the 
construction  of  a  complete  apparatus  for  scientific 
teaching.  It  was  intended  by  that  document  that 
all  those  who  possessed  departments  where  apparatus 
was  necessary  should  join  in  this  resuscitation,  as  we 
may  call  it.  On  that  document  I  find  the  names  of 
Dr.  Daubeny,  Philip  Duncan,  who  was  the  Keeper  of 
the  Ashmolean  Museum,  and  Mr.  Robert  Walker,  the 
Reader  in  Experimental  Philosophy,  as  it  was  called 
(all,  I  am  sorry  to  say,  dead),  and  the  fourth  name  is 
my  own  as  Lee's  Reader  in  Anatomy.  There  is  a  blank 
at  the  head,  which  should  have  been  filled  up,  for 
William  Buckland,  then  Dean  of  Westminster,  a  man  of 
the  highest  position  at  that  time  in  the  scientific  world, 
but  who  resided  in  London,  and  who,  when  applied 
to,  to  aid  us,  said,  "  The  case  is  so  absolutely  hopeless 
"  that  I  shall  have  nothing  to  do  with  the  matter." 
The  document  has  therefore  his  name  unfilled,  for  he 
declined  to  give  us  any  assistance,  or  even  to  lay 
the  matter  before  his  personal  friend,  the  Prime 
Minister,  Sir  Robert  Peel.  I  say  that  simply  as  a 
matter  of  history.  Dr.  Buckland  was  a  personal 
friend  of  mine.  But  I  think  it  due  to  those  who, 
like  Mr.  Gresswell,  Dr.  Pusey,  Dr.  Williams,  and 
many  others  (of  whom  you  will  be  surprised  to  hear, 
and  whom  as  an  act  of  justice  I  name),  to  say  that 
notwithstanding  that  the  scientific  veteran,  with 
extraordinary  opportunities  for  furthering  such  a 
scheme,  felt  himself  unable,  on  account  of  the  hopeless- 
ness of  the  task,  to  a-si.-t  us,  many  older  members  of 
the  University  undeterred  supported  our  attempt.  It  is 
owing  to  their  exertions  following  upon  this  document 
which  I  have  just  drawn  your  attention  to,  that  the 
M-h  me  of  constructing  the  modern  scientific  plant  of 
Oxford  has  been  able  to  be  carried  out  at  all.  I  will 
hand  it  to  the  Commission  as  a  mere  matter  of 
curiosity.  It  is  in  these  terms  : — 

"  We  the  undersigned,  being  officially  connected 
with  various  institutions  for  the  advancement  cf 
natural  knowledge  in  this  University,  are  of  opinion 
that,  the  several  collect  ions  contained  in  the  Ashmolean 
Museum,  the  geological  museum,  and  the  anatomical 
museum  in  Christ  Church,  are  deposited  in  rooms  of 
inadequate  dimensions  and  inconvenient  arrange- 
ment ;  and  that  their  present  efficiency  and  future 
progress  are  by  these  means  retarded.  Believing  that 
the  future  welfare  of  the  I'niversily  is  intimately  con- 
d  with  the  progress  of  all  her  institutions,  the 
undersigned  are  desirous  of  furthering  such  steps  as 
may  f  nd  to  the  erection  of  an  edifice  within  the 
precincts  of  the  university  for  the  better  display  of 
materials  illustrative  of  the  facts  and  laws  of  the 
natural  world.  They  would  recommend  that  in  con- 
nexion with  such  an  edifice  there  should  be  lecture 
rooms  suited  to  demonstrative  lectures,  and  apart- 
ineuts  calculated  to  serve  the  purpose  of  a  library,  and 


of  a  place  for  scientific  meetings,  as  occasion  may 
require.  They  commend  this  matter  to  the  earnest 
consideration  of  those  who  are  interested  in  the  wel- 
fare of  Oxford,  and  they  will  be  grateful  for  their 
opinion  and  advice  as  to  future  proceedings  in  this 
matter. 

(Signed)  CHARLES  DAVBEXV, 

Professor  of  Chemistry  and  Botany. 

P.  B.  DUNCAX, 
Keeper  of  the  Ashmolean  Museum. 

ROBERT  WALKER, 
Reader  iu  Experimental  Philosophy. 
HENRY  W.  ACLAND, 

Lee's  Reader  in  Anatomy." 

2881.  What  was  the  next  step  which  you  took  in 
the  proceedings  to  provide  n,  museum  ? — The  next 
actual  step  that  was  taken  was  I  am  afraid  the  usual 
kind  of  laborious  agitation  that  men  who  are  bent 
upon  an  object  in  this  country,  which  object  their 
fellow  creatures  do  not  sympathise  with,  have  to  go 
through,  the  writing  of  hundreds  and  thousands  of 
letters,  the  obtaining  the  services  of  persons  more  or 
less  interested  in  the  matter,  and  getting  together,  as 
we  did  then  get  together,  supporters  of  all  kinds. 
It  is  very  curious,  indeed,  in  looking  over  the 
list  of  those  who  undertook  this  business,  to  see  how 
many  in  this  short  time  are  gone,  and  what  a  hetero- 
geneous collection  of  persons  they  were.  Some  of  them 
have  become  eminent  since.  For  instance,  the 
present  Dean  of  St.  Paul's,  then  quite  a  young  tutor  ; 
Mr.  Johnson,  of  the  Radcliffe  Observatory  ;  Mr. 
Baden  Powell,  Mr.  Doukin,  and  a  number  of  other 
persons.  We  had  to  endeavour  to  carry  out  the 
plan  by  subscription.  It  was  clear  it  would  require  a 
very  large  sum  of  money.  After  three  or  four  years  it 
seemed  impossible  to  raise  the  amount.  Then  the 
gentleman  who  was  Vice-Chancellor,  Dr.  Cotton,  of 
Worcester  College,  on  one  occasion  said  to  me  that  he 
thought  he  could  persuade  the  university  to  vote 
30,000/.  After  a  year's  more  agitation  and  trouble 
we  did  get  this  30,000/.  We  planted  in  a  ploughed 
field  the  present  University  museum.  It  will  save  the 
time  of  the  Commission  if  I  now  tell  them  briefly 
what  it  is.  This  is  the  elevation  (producing  the  same) 
of  the  building.  I  have  the  original  contract  plans 
here.  1  have  already  stated  that  the  original  object 
of  this  scientific  building  was  to  collect  together 
the  different  illustrations  of  science  which  we  had 
in  the  University  in  our  different  collections.  The 
idea  was  sufficiently  expressed  in  the  paper  here 
handed  in,  that  our  intention  was  to  provide  a  means 
of  studying  every  department  of  the  natural  world. 
That  paper  was  drawn  up  by  me  with  some  care, 
because  there  were  many  prejudices  to  bo  encountered 
at  that  time,  and  we  had  to  be  very  careful  not  to  say 
anything  in  this  document  which  would  offend  any 
prejudices.  The  intention  was  to  provide  all  the 
means  for  scientific  study  in  every  department.  It 
has  been  objected  by  some  foreign  critics  who 
have  been  over  this  building  since  it  has  been  an 
accomplished  fact,  that  instead  of  bringing  our  collec- 
tions together,  and  making  what  they  have  been  so 
kind  as  to  describe  to  me  as  a  confused  mass  of  sub- 
jects in  one  building,  we  ought  rather  to  have  built 
a  number  of  new  scientific  buildings  in  different  parts 
of  our  University.  That  was  not  our  plan,  whether 
it  was  good  or  bad.  We  thought  it  very  desirable  that 
all  the  professors  in  the  several  departments  should 
have  a  ready  means  of  communication  one  with  the 
other,  and  should  have  a  ready  means  of  comparing 
their  collections  one  with  tiie  other,  the  geologist  with 
the  mineralogist  and  the  anatomist,  and  all  those  with 
the  chemist,  and  so  forth  ;  so  that  it  was  our  intention 
to  bring  all  our  laboratories  as  it  were  to  one  point,  not 
only  for  the  sake  of  the  collections,  but  for  the  sake 
of  the  interchange  of  ideas,  and  for  the  united  work 
and  common  objects  of  our  several  teachers.  At  the 
same  time  we  thought  it  desirable  to  have  a  scientific 
library,  if  possible,  at  the  same  spot.  The  plan  shows 
you  11  large;  area  for  collections;  round  that  gi\en 
area  arc  lecture  rooms  for  the  several  departments;  and, 
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thirdly,  what  we  considered  of  primary 
ample  space  for  practical  work  for  the  students,  lie- 
cause  1  should  say  llint  al  that,  time  which  I  am  speak- 
ing of,  2.J  years  ago,  there  was  no  such  thing  In  Oxford 
as  practical  work  in  science,  except  Bnckland's  geo- 
logical excursions.  And  I  may  perhaps  take  tliis 
opportunity  of  recording  u  fact,  which  I  also  do  in 
a  most  grateful  and  kindly  spirit.  It  is  a  disagree- 
able  (art  to  record,  but  I  had  better  record  it.  I 
instituted  a  practical  class  in  anatomy  and  physiology 
in  Christ  Church,  giving  np  the  whole  evening  to  it, 
at  7  o'clock  onwards  till  sometimes  11  and  12  at 
night,  when  my  pupils,  some  tutors  or  professors,  and 
s"\eral  young  men  would  work  with  me,  anatomically 
determining  the  grounds  of  classification  of  animals, 
giving  them  an  animal  to  dissect,  and  thus  finding  out 
why  it  was  so  classified.  This  was  my  plan  of  pro- 
ceeding with  them  at  that  time,  making  them  after- 
wards histologically  demonstrate  to  me  with  the 
microscope  the  ultimate  parts  of  animals,  in  fact, 
interesting  them  generally  in  the  study  of  the  animal 
kingdom  in  a  practical  manner.  I  received  oilicial 
notice  that  this  proceeding  was  not  a  lecture  which  by 
the  statutes  I  was  bound  to  deliver,  and  my  salary 
for  that  half-year  was  stopped.  I  honoured  exceed- 
ingly, and  I  still  honour — I  have  a  sense  of  gratitude 
for  the  manliness  of  the  then  Dean  of  Christ  Church, 
Dr.  Gaisford,  the  great  Greek  scholar,  who  caused 
himself  great  pain  by  this  act  towards  a  wilful  young 
man,  as  he  considered  me,  but  did  it  with  a  con- 
scientious view  to  his  public  duty.  He  had  the 
view  that  a  lecture  was  to  be  given,  and  that  this 
was  not  a  lecture,*  and,  therefore,  it  was  his  duty  not 
to  pay  my  salary.  I  was  working  for  my  livelihood, 
and  dependent  mainly  upon  my  exertions  for  the  main- 
tenance of  my  family,  so  I  was  obliged  to  give  a  formal 
lecture  on  alternate  days  to  recover  my  salary,  which 
I  by  that  process  did.  I  mention  that,  because  it 
was  the  origin,  I  believe,  as  far  as  I  know,  of  real 
practical  work  in  Oxford.  I  was  so  certain  this  point 
must  be  carried,  that  rather  than  not  do  this  thing  I 
would  have  left  the  place.  Nothing  should  have 
hindered  me  from  doing  it.  In  this  spirit  we  decided 
to  construct  laboratories  and  workrooms,  as  well  as 
a  lecture  room,  for  every  department.  There  was  not 
money  to  do  this,  and  therefore  we,  from  the  first, 
being  unhappily  limited  to  this  sum  of  30,000/.,  were 
obliged  to  cut  our  coat  according  to  the  cloth,  and 
to  erect  those  several  departments  on  such  a  scale  as 
we  were  able.  We  arranged  what  has  since  been 
considered  a  source  of  discredit  to  us,  but  which  is 
of  the  utmost  consequence,  room  for  extension  at  the 
back  of  our  building.  We  provided  what  we  thought  at 
that  period  to  be  the  most  necessary,  but  made  it  an 
essential  condition  with  the  architect  at  the  outset 
that  one  side  should  be  given  up  entirely  to  extension. 
You  will  see  at  the  cast  end  of  the  building  a  blank 
wall,  which  ignorant  persons  sometimes  satirize.  I 
merely  mention  this  to  the  Commission  that  if  through 
the  influence  of  this  Commission  or  any  other  ex- 
ternal body  or  by  internal  energies,  we  wish  to 
extend  our  building  to  treble  or  quadruple  that 
size,  it  can  be  done.  We  shall  merely  have  to  enter 
the  new  department,  when  completed,  by  knocking  a 
door  through  that  blank  wall.  We  can  extend  to  any 
amount  without  disturbing  the  existing  accommodation 
in  the  slightest  degree.  As  I  hope  that  the  Univer- 
sities in  England  may  go  on  a  little  while  longer,  I 
look  with  some  satisfaction  to  the  fact  that  since  then 
the  University  have  bought,  80  acres  of  land,  some 
behind  and  some  to  the  north  of  the  museum.  Pro- 
bably I  shall  not  live  to  see  it  all  covered  with  a 

*  It  ought  to  be  recorded  of  Dean  Gaisford,  that  as  much 
as  from  40  to  50  years  ago  he  required  every  undergraduate 
in  Christ  Church  to  attend  a  course  of  Physics,  to  write 
an  abstract  thereof,  and  be  examined  therein.  And  I  may- 
be permitted  to  record  that,  as  far  back  as  1847,  Mr.  Alderman 
Sadler,  now  aged  and  blind,  engaged  Baden  IWcll,  Daubeny, 
AValkcr,  and  myself,  to  lecture  in  the  Town  Hall,  on  natural 
science,  to  the  working  classes.  Some  500  or  more  attended  the 
lectures. 
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scientific   institution.     I  should  like  to  say  one  more  II.  W.  Acland, 
word    upon   the  question  of  extension,  and    it   is  this.      K*<i:,MU., 
We  have,  in  the  lew  years  ilmt  have  elapse. 1  since  we          1--M-H- 
began,  materially  extended  our  plant  in  two  directions. 
First  of  all  the  li'adelillr  trustees  allowed  us  to  ti- 
the contents  of  their  great  scientific    library  from  the 
splendid  old    Radclitfe   library,  which  you   all  know, 
together  with  their  foundation,   that  is,  the   librarian 
and  the  assistant  librarians.     Therefore    at  once  we 
started,  I  will   not  say   with  a  complete,  but  with  n 
great  scientific  library.     Just  as  we  started   with   the 
Buck  land  collection,  and  with  the  Christ  Church  col- 
lection, Mr.  Gladstone  and    Mr.   Sidney  Herbert,  with 
the  other  trustees,  looking  forward,  increased  the  grant 
for  books  from  200/.  a  year  to  500/.  a  year,  that  is 
for  books  only,  without  the   salaries  of  the   officers. 
Then  with  regard  to  the  arrangement  of  the  building  : 
the  instructions  to   the   architect    for   making    this 
design   were  prepared  by  those  who   taught   in  the 
several  departments.     The  Commission  will  observe 
that,  although  it  is  very  easy  now  for  us  or  for  any- 
one visiting   us  to  criticise   our  proceedings   now  that 
the  egg  has    been  broken,  and  that  it  is  seen  how 
it  was  done,  yet  it  was  not  so  easy  a  matter  for  a 
number  of  gentlemen  having  different  workshops,  or  no 
workshops   at  all,  dispersed  all  about  the  town,   to 
combine    them   into    one  whole.     The  way    it    was 
done  was  by  each    person    stating    his   wants.     For 
instance,  in  mineralogy,  the    present    estimable    and 
able  officer  of  the  British  Museum,  Mr.  Maskelync, 
who  was  of  the  utmost  service  to  us,  and  was  then 
quite  a  young  man,   stated   his  wants  in  mineralogy. 
We  had  very  little  help  at  that  time,  as  I  said,  from  the 
Professor  of  Geology,  though  he  afterwards  came  into 
the  scheme;  but  he  did  not  live  at  Oxford,  and  later  he 
became  ill.    Then  one  of  the  professors,  Dr.  Daubeny, 
resigned  the  Professorship  of  Chemistry,  and  he  left 
the  arrangements   for  the  chemistry  to  our  present 
professor,  Sir  Benjamin  Brodie.      He,  taking  a  large 
view  of  the  matter,  proceeded  at  once  to  make  a  very 
extensive  plant  for    the    chemical   department.     The 
Reader    in   Experimental    Philosophy,  Mr.    Walker 
whose  health  was  not  good,  indeed   he  was  getting  on 
in  years,  took  a  somewhat,  limited  view  of  his  depart- 
ment.    This  was   perhaps  fortunate,   because,  having 
elected  a  few  years  ago  a  new  professor,  well  known  to 
several  members  of  the  Commission,  Professor  Clifton, 
it  was  found  absolutely  necessary  wholly  to  reconstruct 
the  department  for  physics.     Here   is  an  interesting 
illustration  of  the  way  those  things  go  when  they  are 
sincerely  and  heartily  done.     We  were  able  conscien- 
tiously  to   represent  to  the  Clarendon  trustees  that 
the  present    holder   of  this   professorship,  Professor 
Clifton,    was     a   man     of   that    kind,    and     that  the 
department  was  a  department  of  such  a  kind  that  the 
Clarendon  trustees,  who  had  by  accident  complete  con- 
trol of  certain  funds,   thought  that   the  best  national 
object  that  they    could   apply  them   to  would   be  to 
allow  Professor  Clifton  to   build  a   place  for   his   own 
researches    and  teaching   out  of  the  large    fund  that 
they  could  give  him.     By  our  architectural  arrange- 
ments  we     were    able    to    extend    here,    there,    and 
everywhere.     I   am  again    happy   to    say    that     Mr. 
Gladstone,    being    one    of    the   Clarendon    trustees, 
at     once    agreed    to    this,     and     Professor     Clifton 
has  a  charming   place    now  erected,   which  he    will 
describe  to  the  Commission  when  I  have  done.     There 
is  one  other  department  upon  which  I  should  like  to  be 
allowed  to  say  a   word,  because   that  was  constructed 
in  a  curious   way   too.     The   Professor  of  Anatomy 
at  that  time  also  being  the  Regius  Professor  of  Medi- 
cine, was  a  most  genial  person.     He  was  also  one  of 
those  who  did  not  think  that  this  kind  of  development 
was  of  much  consequence  or  much  needed,  but,  being  a 
kindly  man,  he  allowed  the  Lee's  Reader  in  Anatomy 
to  go  his   own  wicked  way,  and  provide  for  him,   the 
Professor,  any    amount  of   necessary    or    unnecessary 
accommodation  which  he  thought  fit.    Instead  of  doing 
what  he  might  have  done,  opposing  it,  he  only  laughed, 
and  allowed  a  very  considerable  institution  to  be  built. 
This,    in.    the   progress  of  time,    fell  into    the  hands 
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•/.  II.  AcLi*.l,  of  my   abl llcagne.    Professor   RoHeston.     It   was 

"./>..     ju-t   i-cadv    for   him    when    he    became  ready    for   it, 
/'.'  u,,,l    he  walked    in  with   all   his  apparatn-    into 

17  or  is  rooms.      I   am  delighted  to  add,  he  sometimes 
70t     attacks  the  unfortunates  who  provided  them  as  being 

•  iicicnt  for  his  purposes,  but  we  hope  to  find  our- 

in  the  position  of  aiding  him  iu  an  extension  to 
the  north-east,  as  Professor  Clifton  is  extending  to  the 
r.. nh-west.  lam  afraid  that  these  historical  records 
may  be  more  interesting  to  me  than  to  the  Com- 
mission, but  it  is  a  national  affair  that  I  am  deal- 
ing with,  and  I  am  cony  to  say,  as  I  have  hinted 
before.  I  am  perhaps  almost  the  only  person  who  is  in 
a  portion  to  supply  this  information  of  the  early 
history  of  that  which  is  destined  to  do  a  good  deal  of 

•  ilal  work  before  it  has  finished,  so  I  think  I  may 
presume  to  lay  such  a  sketch  before  the  Commission. 

2882.  Is   the   library  accessible  to    the    public  ? — 
The  library,  as  I  before  stated,  is  the  old  Radcliffe 
Library,  the  property   of  the  Radcliffe   trustees,  and 
therefore  is  not  under  the  control  of  the  University. 
The  Radcliffe  trustees,  when  they  agreed  to  transfer 
their  library  to  the    museum,  retained  the  power  of 
admitting   whomsoever  they  pleased  and  whensoever 
they     pleased.    The    Radcliffe    librarian    is    charged 
with  the  duty  of  admitting   persons  at  any  reason- 
able   hour    up   to    10   o'clock   at  night,    and,  there- 
fore, as  the  Radcliffe  librarian,  it  is  a  great  pleasure 
to  me,  and  has  been  now  for  15  years,  to  see  our  trades- 
people amongst  our  students.  One  of  the  best  botanists 
in  Oxford  is  one  of  the  best  makers  of  portmanteaus, 
and  one  of  our  first  electricians  is  a  glazier  that  I  used 
to  see  go  past  my  window  with  his  basket  of  tools  in 
his  hand.     Both  of  those  have  attended  the  library  for 
years.     In  fact  the  library  is  as  open  to  the  city  and 
the  county  as  it  is  to  the  University,  and  the  Univer- 
sity cannot  close  it.     I  do  not  mean  to  imply  that 
they  would  if  they  could,  but  I  merely  mention  the 
fsict  that  they  cannot. 

2883.  (Professor   Huxley.)    Were    any   questions 
besides  scientific  questions  aground  of  opposition? — 
Yes,  there  was  a  good  deal  of  opposition,  some  I 
believe   quite  conscientious,  to  this  development   of 
scientific  work,  or  rather  I  ought  to  say  the  develop- 
ment of  the  machinery  for   scientific  work,  for  I  hold 
myself  to  have  had  the  fortune  to  devote  a  great  deal 
of  my  life  to  the  humble  toil  of  making  machinery 
of  which  I  shall  never   see  the    complete  working  ; 
but  it  was  a  work  which  ought  to  be  done  in  my  time, 
and  it  was  that  which  I  was  bound  to  choose.     One 
ground   of  opposition  was  that   we  were  sesthetically 
incompetent,  that   we   preferred    Gothic,   and   cared 
only  for  a   foolish  kind  of  Art.      That    ground    of 
opposition  was   unfounded.       We,  having   settled    on 
the  best    information  that  we  could   get,  namely,  the. 
opinion  of  each  professor,  as  to  what  he  wanted,  laid 
those  particulars  before  the    public,    invited  a  com- 
petition  to  the  whole   world,  and   would   not    allow 
any  kind  of  restriction  as  to  style  or  material.     We 
honestly   and    painstakingly  took    the   best  design  we 
could    get.      We    could    do    no    more.      But  having 
done   that,  1    am  perhaps  one  of  the  most  chargeable. 
I  fell  that  it  was  not  a  matter  of  indifference,  either  to 
the  country  or  to  the  University,  whether  this  scientific 
building  was   c,r  was  not  of  equal  aesthetic  value  with 
the  oilier  old   buildings  of  the  University,  and  I  did 
not  choose   that   those   gentlemen,  who  devoted  their 
lives  to  this  prosecution   of  material  studies,  so  called, 
or    the    department    of    physical    science,    should    be 
hoii-ed    in    a    worse    way,  according   to   the   ordinary 
standard-  of  taste,  than  those  who  pursue  their  studies 
in  the  Bodleian  or  in   the   halls  and  chapels  of  our 
older  colb'ges.      1    confe-s.    therefore,   that   I  found  it 
my  duty  to   support  to  the   uttermost  the   artist   who 

elected  in  a  public  manner.  If  there  is  anything 
wrong  in  what  tin;  artist  did,  then  all  the  worse,  I 

for  the  artists  and  architects  of  England,  that 
they  did  nol  oiler  n-  a  better  man.  1  believe  that  the, 

iiion  of  diir  dis-ccting  ;  our  hospitals, 

nnd  ••  of  wretched  accommodation  which  was 

thought  to  be  lit  for  medical  students  in  many 


of  the  hospitals  in  the  metropolis,  and  in  other  places 
which  I  have  visited,  has  been  a  perl'eotly  unnecessary 
bar  to  the  progress  of  physical  science  in  this  country. 
For  my  own  part  I  care  not  one  farthing  whether  1 
work  in  a  garret  or  worship  in  a  barn,  but  when  it 
is  put  to  me  as  a  matter  of  decency  towards  the 
profession  in  which  I  happen  to  be  engaged,  I 
would  say  that  1  do  not  choose  to  admit  on  public 
grounds  that  we  are  to  be  put  here,  there,  and  any- 
where, and  lodged  anyhow.  I  do  not  say  this  for 
myself,  but  for  my  subject.  1  was  determined,  and 
others  were  as  much  determined,  not  for  ourselves, 
but  for  the  subject,  that,  if  it  was  located  in  a  great 
university,  it  should  be  located  on  the  same  terms  as 
the  other  departments. 

2884.  Why   was   no   provision   for    the    study  of 
botany  made   in  this  scientific  building  ? — The  reaM>i> 
was    a   practical  one.     We  have  a  botanical  garden, 
with    its   botanical   museum   in  another  part  of  the 
town,  but  we   hope,  and   this  matter  has  been    dis- 
cussed of  late  again,  that  now  that  our  institute  is,  as 
far  as  it  has  gone,  a  great  success,  and  has  taken   its 
place    amongst    the    scientific    institutions    of    the 
country,  we  shall  see  the  botanical  garden  removed 
to  the  "  parks."     It  was  not  possible  when  we  began, 
but  we  hope  that  it  will  be  done. 

2885.  (Chairman.)  Has  opinion  in  Oxford  changed 
much  with   respect  to   the   importance    of  scientific 
studies  ? — Within  the  last  25  years,  to  which  period  I 
am  very  much  limiting  myself  (it  would  have  been 
endless  and    unnecessary    if    I    had   gone    into    the 
whole  history  of  science  in  Oxford,  dealing  with  the 
foundation  of  the  Royal  Society,   and  so  on), — within 
the  last  25  years  opinion  has  become  quite  changed. 
Physical    science  is  now  just  as  much  a  part  of  the 
study  of  the  place  as  any  other  subject,  not  numerically 
so  extensive,  but  truly  just  as  much  a  part  as  any  other 
department.     I  have  no  fear  for   its   due   progress. 
I  think  there  is  a  Darwinian   process  in  all   the.-c 
matters.     There  will  be  a  power  of  selection  of  its 
own  particular  work.     I  have  not   the  slightest  fear 
for  the  scientific  department  having  its  fullest  and 
completes!  place  in  the  general  course  of  studies  of  the 
University. 

2886.  Has  the  kind  of  work  done  by  the  scientific 
staff  altered  much  within  your  recollection  ? — I  stated 
to   your  grace  some  time  since  that  when  I  began 
25  years  ago  there  was  in  fact  no  kind  of  practical 
work  done  there.    There  were  lectures,  and  it  is  true 
Dr.   Buckland  took   out  his    students  on   interesting 
geological    excursions,   which    was    practical     work. 
Dr.  Daubeny  might  have  now  and  then  let  a  student  go 
into  his  laboratory  with   him,   and  get   some   kind   of 
practical   instruction;    but,  speaking    generally,  there 
was  no  means  of  practical  work  for  students  in  Oxford, 
Therefore,  the   professors   did  not    work    with    their 
young  men  as  they  do  now.    Now,  I  should  say  that  a 
eharisteristic  of  the  scientific  work  in  Oxford  is,  that 
the  professors  live  and  work  with  their  men,  and  that, 
whether  it  be  right  or  whether  it  be  wrong,  practical 
scientific  study  is  of  the  very  essence  of  the  work 
which  we  do.     That  has  entirely  arisen  within   the 
last  quarter  of  a  century. 

2887.  Can  you  give  the  Commission  any  idea  of  the 
extent  to  which  science  is  studied  in  the  University 
as   compared   with   other  branches   of  study  ? — The 
professors  in  the  several  departments,  who  will  appeal- 
before  the  Commission,   will  be  able  to  answer  that 
question   in    more    detail    than  I  can   pretend  to  do, 
because  they  can  give  the  actual  numbers  in  their 
classes.     I  cannot  numerically  answer    that  question, 
and  I  think  1  had  better  leave  it  in  detail   to  my 
colleagues. 

2888.  I  think  we  understand  that  science  is  studied 
to   a   very   considerable    extent    in    the    University 
of  Oxford  ? — Far  more  than  would  be  supposed  by 
those  who  draw  their  information  from  our  class  lists. 
You  will  find,  on  inquiring  from  Professors  Clifton 
and  Brodie  and  Rolleston,  that  a  number  of  their  men 
pursue,  and  1  think  most  fortunately  pursue,  the  study 
of  physical  science  for  the  love  of  the  subject,  without 
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any  regard  to  the  examinations,  and  that  the  number 
of  persons  who  appear  in  their  class  lists,  which  is 
the  duo  thiii  the  pulilie  take  constantly,  and  where  they 
commonly  see  only  two  or  three,  is  not  a  clue  at  all. 
Far  more  study  than  appear  upon  the  class  lists,  and 
the  professors  will  explain  the  reason  of  that. 

2889.  Are   there    any   obstacles   which    retard   a 
reasonable  share  of  attention  to  the  study  of  science  ? 
— It  is  said  by  many  persons  that  the  mode  of  election 
to  the  fellowships  is  a  reason  why  there  are  not  so 
many  scientific  students,  and  not  so  many  scientific 
experts  in  Oxford   as    there  are  classical  or  mathe- 
matical experts.     I  do   not   know  that   that  is   a  fail- 
way  of  stating  the  case.     I  doubt  it.     The  changes 
which  take  place  in  a  country  are  necessarily  very 
slow.      This     University    was    originally     engaged 
entirely  in  the  subject  matter  of  the  age  in  which  it 
was  operating,  and  at  one  time,  as  we  all  know,  almost 
the  whole  of  human   learning   was  in  what  is  called 
literature,  and   in  mathematics.     There  is  no  doubt 
that  the  origin  of  those  institutions  in  this  country 
from  the  learning  of  the  ecclesiastics  is  at  this  moment 
in  some  respects  a  disadvantage.  But  that  is  a  question 
to  be  handled  with  extreme  delicacy.    To  the  ecclesi- 
astics  we  owe  the  existence  of  these  great  foundations 
of  thought.     They  naturally  had  their  own  conditions, 
and  there  were  no  other  men  of  learning.     But  rapidly 
those  relations  are  being  changed.     I  do  not  enter- 
tain the  slightest  doubt  that  if  our  scientific  teachers 
are  left  alone,  there  will  be  no  occasion  for  forcible 
alterations.     I  do  not  think  it  would  be  just  for  me  to 
say  that  either  the  old  ecclesiastical  arrangements,  or 
the  old  arrangements  of  fellowships,  are  a  positive  bar 
to  a  fair  amount  of  scientific  developement.     I  may  be 
wrong  about  it,  but  that  is  what  strikes  me.     Looking 
at  it  as  a  matter  of  history,  when  I  see  the  wonderful 
changes  that  have  been  made,  and  see  that  they  are 
still  going  on,  I  do  not  entertain  a  doubt  but  that 
in  one  way  or  another  the  scientific  departments  will 
receive  from  the  University   all  that  the  University 
can   properly  give,  having  due  regard  to  its  other 
duties.     It  has  many  other  duties  to  perform  besides 
duties  to  physical  science.     In  fact,  now,  it  is  a  very 
rare  thing,  I  should  say,  for  the  last  four  or   five 
years,  for    the   scientific  department  to  apply  to  the 
council  or  to  convocation  for  anything,  and  to  meet 
with  an  adverse  vote.     I  have  not  looked  into  the 
statistics  of  this,  but  as   a  matter  of  fact  we  know 
now  that  we  carry  almost  everything.     I  think  we 
arc,  as  AVC  ought  to  be,  careful  not  to  be  too  exigent. 

2890.  Are  you  able  to  give  the  Commission  any 
information  as  to  what  becomes   of  your   scientific 
students  ? — The   question   of   what  becomes   of  our 
scientific  students  is  a  curious  one.     The  late  much 
respected    Lord    Clarendon,   put   to   me  a    question 
having    the    same    significance,    in    the    old    Schools' 
Commission.      It  was  remarked,  with  some  justice, 
that    supposing    physical    science    were    introduced 
into   schools,   there    would    be   a   difficulty   in  find- 
ing   teachers.      The    answer   that    I    gave    to   that 
was,   that  so  far  from  that  being  the  case,  if  there 
were   many  more   posts   for    scientific   teachers   re- 
quired, it  would  relieve  me  from  the  great  anxiety 
which  I  felt  as  regards  the  future  of  our  young  men. 
We  may,  by  our  new  institutions,  and  by  the  urgency 
of  the  public  about  scientific  study,  press  a  number 
of  our  able  men  to  devote  themselves  to  a  line  of  life 
in  which  they  cannot  get  a  maintenance.     Therefore, 
1    think  that  it  is  a  matter  well  deserving  the  atten- 
tion of  this  Commission,  or  of  any  other  commission, 
to  consider  what  is  to  become  of  those  young  men 
whom   we   persuade   to   devote    themselves    to   new 
studies.     A  good  many  who  have  passed  through  our 
ratural   science  school  at  once  take  up  the  position  of 
teachers.   If  I  were  asked  to  say  what  I  desire  to  be  the 
outcome  of  the  Oxford  Museum  or  Institute,  I  should 
say,   it  would   be,  first,   the  providing  a  class  of  well- 
educated,  well-conditioned,  large-minded  teachers  of 
physical  science  to  be   dispersed  through  the  country. 
I  am  reminded  of  a  discussion  which   arose  between 
iuyself  and  the  vice-chancellor,  Dr.  Plumptre,  who 
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aided  in  the  construction  of  this  institution,  when  H. ,  W.  Ac/and, 
he  asked  rne  this  :  "You  want  to  have  an  immense 
"•  place  Imill,  here',  with  great,  libraries  and  workshops 
"  and  all  manner  of  organi/ation  ;  how  many  people 
do  you  think  are  going  to  use  it  ?"  I  said,  "That 
is  a  most  unpractical  question,  and  it  lias  nothing  to 
do  with  it.  You  must  have  a  first-class  apparatus  if 
you  want  to  have  first-class  men,"  and  I  added  that, 
it  seems  to  me  that  in  this  University  of  Oxford 
it  should  be  much  more  our  object  to  have  con- 
venient means  of  making  a  class  of  highly-trained 
students  than  any  great  number  of  ordinary 
students,  for  whom,"  I  said,  "  all  over  the  country 
there  will  be  plenty  of  ordinary  opportunities."  I 
think  you  will  find  that  those  who  have  given  some 
years  of  study  to  Dr.  Rolleston's  work,  and  who  give 
a  similar  time  to  Professor  Clifton's  or  Sir  Benjamin 
Brodie's  work,  become  teachers  in  different  places. 
In  fact,  they  can  always  get  situations  of  that  kind. 
The  number  of  men  is  comparatively  small. 

2891.  (Professor  Stokes.)  In  what  class  of  institu- 
tions do  those  first-rate  men  exercise  their  teaching 
powers  ? — I  am  sorry  that  I  have  not  got  with  me  a 
list   which   was  prepared  for  me  by   some  of  those 
young  men,  but  I  have  a  list,  which  I  may  send  up  to 
the  Commission,  of  the  different  situations  that  they 
have  got.  [See  Appendix  VII.]  I  will  take,  for  instance, 
the  case  of  a  person  who  acted  as  one  of  the  secretaries 
to  the  British  Medical  Association  two  years  ago  in 
Oxford,  Mr.  Chapman,  a  man  of  property,  and  not 
devoted  to  any  profession  whatever.     He  has  become  a 
teacher  of  physiology  in  two  or  three  of  the  colleges. 
He  is  a  person  of  no  profession  excepting  the  profession 
of  scientific  teacher.     If  there  is  to  be  teaching  in 
the  colleges,  you   must   produce  a   number   of  such 
teachers   for  them.      If  there   is  to  be   teaching   in 
schools,  you  must  have  a  number  of  teachers  prepared 
for  them.     Mr.   Griffith,  who  was  assistant  to  Pro- 
fessor Walker,  has  gone  as  master  to  Harrow. 

2892.  Could  you  give  any  rough  idea  of  the  income 
that  is  obtained  by  this  teaching,  on  the  average  ? — I 
am  unable  to  do  that,  but  in  the  last  instance  that  I 
gave   you   of  Mr.  Griffith,  he  has  the  income  of  an 
assistant  master  of  Harrow.     Other  analogous  cases 
I   know   in  other   schools,   but   I   cannot  say   their 
income. 

2893.  (Chairman.)  What  are  your  expectations  at 
present  as  to  the  extension  of  scientific   studies   in 
Oxford  ?  —  When    these    schemes    were    originally 
started,   we  had,    I   think,   three   distinct  objects  in 
view,    and    although    after    the  lapse    of   years   no 
doubt   ideas   upon   that  subject  have   become   more 
precise  and  more  clear  than  they  were,  yet  they  are 
still  unaltered  ;  at  least  mine  are.     We  thought"  that 
scientific  studies  should  be  pursued  in  the  University 
for  the  purpose  of  general  education  ;  and  as  far  back 
as  the   year   1848,  I  published  a   pamphlet,   urging 
the  introduction  of  science  into  the  general  educa- 
tion and  general  discipline  and  training  of  the  ordi- 
nary student,  that  is,  the  ordinary  culture  of  a  gentle- 
man.    I  especially  desired  this  for  the  sake  of  our 
clergy.     The  clergy  in  the  old  universities  form  a 
very  large  proportion  of  their  body.     It  is  a  matter 
of  great  national  importance  that  they  should  not  be 
narrow  men,  and,  therefore,  it  appeared  to  me,  for  their 
sake,  and  I  may  presume  to  say  also  for  the  sake  of 
the   country   gentry  of  England   (you  will   observe 
persons  not  of  scientific  professions  at  all),  that  they 
should  have  an  opportunity,  and,  as  1   have  before 
stated,  an    opportunity   in   a  pleasant   and   congenial 
manner,  for  obtaining  scientific  knowledge,  and  the 
general   benefits  of  accurate   training  in  science,  as 
part   of  their    general    education.     That    was    one 
object.     The  second  object  was,  the  foundation  in  the 
same   large   sense  for    professional    studies    on    the 
part  of   professional   men,    to  which   I    will    revert 
presently;  and    then,    thirdly,    the    further    proper 
function  of  a  university,  actual  addition   to  scientific 
knowledge  :  this  being  quite  a  distinct  branch,  belong- 
ing only  to  the  higher  class  of  students,  professors, 
assistant  professors,  and  private  teachers.     Therefore, 
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It    If.  Ada**!,    there    won'    three   departments    lor    which   we   hoped 
£tg.,MH..      to    pio\ide    tlir    irem-ml    education:    the    fundamental 

l>:irt<  of  professional  training,  and  tin-  opportunity  for 

ad\am-ed  ,-eiemifu-  research.  J  look  forward  to  the 
,riv..s  Of  our  institution  of  (ho  University  in  nil 
[hose  .liiveiions,  jnM  as  1  IKK!  hoped  it  in  former  days. 
14.  Have  all  those  objects-,  to  a  certain  degree, 
been  accomplished,  or  arc  they  in  a  fair  way  of  being 
.ipllslu-.l  ?  —  1  think  that  sufficient  time  1ms  hardly 
,-lapM-d  \  ei  for  me  to  be  able  to  give  a  complete  answer 
to  that.  In  respect  of  general  education,  I  wish  no 
doubt  that  a  greater  number  of  our  average  students 
availed  them>elves  of  their  opportunities.  With  regard 
to  scientific  progress,  that  is,  with  regard  to  the 
devotion  of  our  professors  to  the  advancement  of 
scientific  knowledge,  as  such,  I  think  that  we  cannot 
justly  expect  much  more  in  that  direction,  unless 
they  have  more  funds  at  their  disposal,  and  more 
assistance  given  to  them.  If  public  opinion  is  to  re- 
quire a.  man  to  be  always  looking  after  students,  always 
at  work  in  the  students'  laboratory,  and  to  be  re- 
sponsible for  everything  in  his  department,  then 
public  opinion  asks  what  is  unreasonable,  and  will 
find  itself  disappointed  ;  and  until  public  opinion  is 
with  us,  and,  at  all  events,  looks  upon  a  professor  as 
a  high-minded  man  who  knows  his  own  business  and 
is  better  able  to  conduct  it  than  his  critics,  and  knows 
better  what  means  and  apparatus  he  really  requires, 
and  knows  how  far  it  is  to  the  benefit  of  the  University 
that  ho  should  be  devoted  to  the  labour  of  research, 
until  that  time  comes  I  think  that  we  have  no  right  to 
expect  the  highest  amount  of  scientific  work  from  our 
professors.  I  think  that  such  persons  as  Professors 
Rolleston  and  Clifton  and  Brodie  run  a  great  risk  of 
being  overworked  by  their  teaching,  and  of  being  kept 
away  from  that  quiet  life  by  which  alone  they  can 
carry  forward  that  second  object.  With  regard  to  the 
professional  branch  of  university  teaching,  the  whole 
subject  of  professional  education  in  those  branches 
with  which  I  am  the  best  acquainted  is  in  such  a  state 
of  confusion  and  transition,  that  it  would  be  pre- 
sumptuous for  me,  especially  in  the  presence  of  Pro- 
fessor Huxley,  to  give  a  very  definite  opinion,  but  I 
should  like  to  be  asked  some  questions  upon  the 
subject  by-and-by.  We  have  at  present  no  pro- 
fessional instruction,  properly  so-called,  at  all,  in  any 
department,  and  the  question  will  naturally  arise  by- 
and-by  whether  that  ought  to  be  superadded  to 
scientific  teaching  proper. 

2895.  Are  you  satisfied  with  the  present  arrange- 
ments of  the  so-called  natural  science  schools  ?  — 
AVith  regard  to  the  natural  science  school,  I  presume 
that  that  term  is  understood  by  the  Commission  as 
being  the  arrangements  for  the  examination  of  the 
students  (that  is  the  way  in  which  we  use  the 
word  school).  These  were  based  upon  a  theory 
which  I~will  endeavour  very  shortly  to  state, 
because,  with  Daubcny,  Walker,  and  Maskelyne,  I 
was  mainly  instrumental  in  putting  them  into  their 
present  shape.  We  thought  that  the  best  arrange- 
ment for  the  natural  science  school  was  this,  that  we 
should  consider  that  there  were  three  fundamental 
subjects  in  that  school,  exclusive  of  mathematics, 
namely,  physics,  chemistry,  and  biology,  which  at 
that  time  we  called  physiology  ;  that  those  three 
subjects  should  be  the  only  subjects  which  pass  men 
should  1)0  allowed  to  take  up,  and  that  for  honours 
the  students  should  be  allowed  to  take  up  any  subject 
they  thought  fit,  if  they  passed  in  those  three 
subjects  which  we  considered  fundamental.  I  believe 
upon  the  whole  thai  that  system  was  right  ;  it  is  one 
of  those,  things  of  which  one  can  only  say  solvitur 
ambulantto.  That  was  the  best  hit  that  we  could 
make  at  that  period,  now  many  years  ago,  and  upon 
the  whole  I  have  no  doubt  that  it  was  right.  Then 
the  Commissions-ill  observe,  that  the  choice  lay 
between  that  oifcl  allowing  students  to  take  'up  any- 
thing they  -pleased,  which  I  think  some  of  my 
colleagues  even  at  this  moment  wish  ;  but  I  believe 
it  woujx^be  entirely  wrong  to  allow  a  pass  student  to 
take/  up  what  he  pleased,  to  take  up  entomology  if  he 


liked;  I  object  to  that.  Any  university  students 
being  of  the  kind  that  I  mentioned  just  now,  would,  I 
hope,  l>e  fundamentally  trained  men.  1  would  see  that 
they  knew  elementary  mathematics,  and  that  they 
were  sullicicnlly  trained  in  all  the  fundamental  subjects, 
before  I  allowed  them  to  go  ainaieuriiig  in  advanced 
subjects,  not  knowing  the  basis  of  those,  to  which  they 
proposed  to  devote  themselves.  I  sincerely  hope,  there- 
fore, not  to  see  the  broad  principle  of  our  natural 
science  school  changed  ;  but  I  am  sorry  to  say  that 
there  is  a  difference  of  opinion  about  it.  For  instance, 
the  late  Professor  Strickland,  the  eminent  geologist, 
who  wns  one  of  those  who  worked  with  us  till  his 
unhappy  sudden  death,  was  displeased  with  me  because 
I  wrould  not  admit  geology  into  the  pass  school,  but  I 
could  not  do  so  on  principle.  I  said,  no,  he  must  bean 
anatomist,  he  must  be  a  zoologist,  he  must  be  more  or 
less  a  physicist,  or  a  chemist,  or  ho  shall  not  call  him- 
self a  geologist.  I  sincerely  hope  that  neither  the 
weight  of  this  Commission,  nor  of  any  other  will  at 
present  breakup  this  arrangement, 'with  this  exception, 
thai;  I  think  that  in  the  progress  of  knowledge, 
chemistry  and  physics  ought  to  be  allowed  to  stand 
alone,  but  I  do  not  think  I  would  force  the  chemist  or 
physicist  to  pass  in  biology.  I  am  obliged  to  admit, 
as  a  matter  of  argument,  that  a  student  ought  to  be 
allowed  to  take  chemistry  and  physics  without  being 
compelled  to  go  into  biological  subjects  at  all.  It 
would  be  very  little  hardship  for  him  to  be  required 
to  do  so,  but  I  think  probably  we  shall  be  obliged  to 
allow  the  chemical  and  physical  departments  to  be 
independent  of  biology.  The  biologist  will  still  be 
obliged  to  see  that  his  student  has  passed  through  the 
pass  school  of  physics  and  chemistry. 

2896.  (Professor  Huxley.)  Would  you  not  think  it 
desirable  that  even  supposing  you  permitted  a  pupil 
to  pass  out  in  physics  and  chemistry  alone,  you  should 
insist  upon  the  person  so  passing  having  had  a  certain 
acquaintance  with  the  principles  of  biology,   at   an 
earlier  stage  ? — That  introduces  another  very  difficult 
question,  namely,  the  studies  which  should  be  taught 
and  mastered  at  schools.     If  we  are  to  launch  out  into 
that  question  it  would  raise  so  many  others  that  I  at 
present    shrink    from    it.      I     think    it    may   become 
necessary,  but  yet   it   will   be   a   misfortune,  if  our 
students  in  physics  and  chemistry  obtain  a  university 
degree  in  science  without  any  knowledge  of  biology. 
As  an  educator,  I  do  not  wish  a  man  to  be  called  one 
of  our  scientifically  educated  students  who  does  not 
know  a  vertebrate  from  an  invertebrate.     In  answer  to 
the  professor's  question,  whether  I  think  that  in  order 
to  secure  that,  the  best  way  would  be  to  require  him  to 
have  had  his  biological  studies  at  a  previous  period, 
that   is   a   very   difficult   question.     At   one    time   I 
thought  it  was  very  easy,  and  I  wrote  a  paper  to  that 
effect  upon  the  teaching  of  physiology  in  schools,  but 
I  am  not  now  sure  that  it  is  the  better  way.    I  would 
not  pledge  myself  against  it,  nor  in  favour  of  it,  at 
present. 

2897.  Do  you  think  that  there  would  be  any  diffi- 
culty in  giving  sound  practical  instruction  in  the  ele- 
ments  of  botany,  as    illustrative  of  the  principles  of 
biology  in  school,  before  a  boy  came  to  the  University? 
— I  think   on    the  whole   none   at   nil.     As  at  present 
advised,  I  am  not  at  all  sure  that  I  could  support  the 
proposition   for  the   University  making  it  imperative 
that  they  should  ;  but  that,  as  a  matter  of  fact,  boys 
could  be  taught  in  many  schools,  and  in  most  schools, 
if  you  like,  the  elements  of  botany  with  very  great 
advantage  I  have  no  doubt  whatever. 

2898.  In  the  course  of  your  extensive  contact  with 
men  of  science  has  not  this  often   struck  j'ou,   that 
while  men  of  your  own    profession    always    have    a 
certain  amount  of  sympathy  with  our  pursuits,  though 
they    may    bo   very    ignorant  in  the   subject  matter, 
it   very  often  happens  that   physicists  and  chemists 
have   not  the   remotest  conception    of  and    still    less 
sympathy   with    our    pursuits  ? — I    wish   I    had   any 
means  of  giving  adequate  expression  to  my  assent  to 
that  proposition  ;  but  I  think  it  a  far  greater  mis- 
fortune, I  must   say,  to   the  physicist   and    to    the 
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chemist  than  it  is  to  us,  for  this  reason,  that 
whereas  wo  are  obliged,  speaking  as  biologists,  how- 
ever imperfectly,  to  endeavour  to  know  what  we 
can  of  the.  rudiments  of  their  sciences,  they,  in  the 
nature  of  the  case,  remain,  or  may  remain,  entirely 
ignorant  (if  some  of  the,  most,  wonderful  nlienotneua  of 
the  laws  and  processes  of  the  world  in  which  we  li\c, 
and  that  they  may  stop  short  of  knowing  any  of  the 
relation  of  the  subject  to  their  most  perfect  and  com- 
plete manifestation,  which  we,  on  the  biological  side, 
liowever  imperfectly  and  miserably  we  may  do  it, 
cannot  remain  in  absolute  ignorance  of.  That  is  the 
reason  why,  as  I  have  said  twice  already,  I  shrink 
from  laying  down  the  law  that  our  students  should  be 
allowed  to  take  a  degree  in  natural  science  and  be 
eniirelv  ignorant  of  even  the  principles  of  biology. 

2899.  Of  course  my  question  was  entirely  meant  to 
suggest   that   this  deficiency  which  I  allude  to   could 
not  possibly  be  an   original   sin   in  the  men  of  ability 
that  we  were    speaking   of,  but   simply  arose   out  of 
the   method   of  their  education  never  bringing  them 
into  contact  with  these  things  ? — Certainly. 

2900.  (Dr.  Sharpcy.)  When  you  speak  of  degrees 
in  natural  science,  is  that  a  new  institution  in  Oxford? 
— I   did  not   use   that  term   quite   correctly.     I   said 
it   for    simplicity.     I   used   the  term   as   synonymous 
with    the  testamur  of  the    students  who   passed  out 
from   the   natural  science   school,    but    Dr.    Sharpey 
will  observe  that  at  present  such  a  person  is  called 
a,   bachelor   of  arts.     I    myself  should   be   prepared 
at   any  moment   to   advocate   the   separation  of  the 
science  school  and  the  science  degrees  from  the  Arts 
decrees,  always  understanding  that  the  science  degree 
with  us  did  mean  one  who  had  passed   through  what- 
e\er  should  be  decided  upon  as  the  proper   amount  of 
arts  culture.     But  we  have  at  present  this  awkward- 
ness, that   a  person  who  is    really  an    accomplished 
physicist,  and  mainly  that,  or  an  accomplished  anato- 
mist, is  still  called  only  a  bachelor  of  arts.     There  are 
difficulties  in  old  institutions  in  rapidly  altering  such 
things,  but  I  think  the  time  is  coming  in  which  attain- 
ments of  this  kind  ought  to  be  distinctly  recognised, 
and  have  a  distinctive  title,  other  than  a  degree  in 
Arts. 

2901.  Would  it  be  practicable  to  require,  as  a  quali- 
fication  for  a  junior  degree,  that  general  culture  of 
which  you  spoke,  not  only  in  literature  but  in  the 
different    branches     of    natural     science,     including 
biology,  and  for  a  more  advanced  degree,   such   as 
doctor  of  science,  that  the  candidate  might  go  out 
upon  some  special  subjects,  as  by  that  means  you  would 
ensure  the  general  culture  and  a  general  acquaintance 
with  science  before  you  gave  your  testamur  at  all  ;  but 
in  the  advanced  degree  he  should  be  encouraged  to 
proceed  further   in   some  particular  special  branches. 
You  are  probably  aware  that  in  the  University  of 
London,  although  they  do  not  teach  science,  still,  in 
conferring   degrees    in  science,   such   as   bachelor  of 
science  and  doctor  of  science,  they  follow  that  rule, 
and  that  the  examination   for  bachelor  of  science  is 
more  general  but  less  deep,  whilst  for  a  doctor  of 
tcienee   the  candidate   has   an  opportunity  of  taking 
particular  branches  ? — I  think  that  some  arrangement 
of  that  kind  will  hereafter,  and  probably  before  very 
long,  be  quite  necessary.     I  think   it  is  in   the  very 
nature   of  things,   but  I  would  draw   Dr.   Sharpey's 
attention  to  one  circumstance  (at  least  1  presume  to 
remind  him  of  one  thing  which  he  well  knows),  that 
\v    have,  I  think,   to  consider    at  present,  as  a  pri- 
mary trust  to  the  nation,  the  education  of  a  superior 
class  of  men,  and  we   are  responsible  for  the  way  in 
which  that  trust  is  carried  out.     I  am  afraid  it  is  con- 
sidered by  some  an  antiquated  notion,  but  I  think  we 
are  responsible  for  the  way  in  which  they  attain   the 
knowledge,  as  well  as  for  the  way  we  test  it  in  exami- 
nations.    The  test  by  examination  alone  is  good,  but  it 
would  bo  more  perfect  if  it  could  include  the  way  iu 
which  a  man  has  reached  the  method  of  answering 
the  questions.     I  confess  that  I  would  not  be  satisfied 
unless  we  supervise  the  successive  steps  by  which  he 
has  reached  theifi.    I  think,  in  short,  an  entire  revision 
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of  the  sequence  of  studies  both  iu  schools  and  univcrsi-   //.  w.  Acland 
ties  is  necessary,  to  avoid  waste  of  time  and  repetition.      Eta',  M 1)   ' 

•  y.n.s. 


2902.  Aro   you    aware   that   in   the    University    of 
London  it  is  done;  by  successive  stages,  that  a  bachelor 
of    science    has      three     exa.ninatioi..-;     to    pass — first, 
matriculation,    then   a    first,   examination,   and   then   u 
M-COIM!  ? — Yes,  I  am  aware  of  thai. 

2903.  (Professor    Stokes.)    You    stated    that   the 
University  of  Oxford  contributed  originally  30,000/. 

for  the  building  of  the  now  museum  ;  the  building 
cost,  did  it  not,  considerably  more  than  that  ? — The 
building  cost  considerably  more  than  double  that. 

2904.  How  was  the  rest  of  the  fund  raised? — By 
successive  votes  of  convocation.     I  may  state  that  the 
way  in  which  the  sum  of  30,000/.  was  fixed  was  this, 
Dr.  Cotton,  the   vice-chancellor  at  the  time,  said  that 
he  thought  he  could  get  a  vote   passed  for  30.000/.  (I 
suppose  that  there  was  then  a  surplus,  but  I  do  not 
know  what  it  was),  and  we,  therefore,  were  pledged  to 
lay  before  the  University  a  plan  which  could  be  can  ied 
out  for  30,000/.     It  was  imposing  many  inconvenient 
limitations  upon  us,  which   we   are  very   sorry  for. 
The  30,000/.  was   for   the   bare  building.     It  did  not 
include  internal   fittings,   which  I   had  calculated   at 
from    15,0()0/.   to    20,0007.    above    the    first    amount. 
Then  there  was  the  cost  of  the  site,  which  was  4,000/., 
and   the  drainage,  and  various  extras  besides.     I  do 
not  know  the  total  cost,  but  I  imagine  that  it  was 
altogether    somewhere   about   80.000/.,    without,    the 
cost  of  maintenance,  and,  with  the  various  things  that 
have  been  done  ever  since,  it  cannot  be  very  much 
under  100,000/.  that  has  been  expended  upon  it  in 
the  last  20  years. 

2905.  The  whole  of  that  came  from  the  University, 
did  it  not,  in  its  corporate  capacity  ? — The  whole  of 
that  came  from  the  University  in  its  corporate  capa- 
city, that  is  to  say,  the  grants  for  the  museum  proper. 
But  then  there  is  a  great  deal  more  property  invested 
in   this   institution    than   appears   by  that  statement, 
because  the  Commission  will  observe  that  when  I  talk 
of  the  expenses,  that  does  not  include  the  salaries  of 
the  professors  ;    Professor  Rolleston,  for  instance,  re- 
ceives  his   salary   from   Merton  College.     The  office 
which  Professor  Rollestou  holds  (giving  this  as  an 
illustration  of  what  I  mean)  is   one  which  has  been 
founded  since  I  was  Lee's  Reader  in  Anatomy,  with 
its  2007.  a  year.     In  the  process  of  the  development  of 
our  plan,  aided  I   doubt  not  by  the  influence  of  the 
old    University   Commission   of  the  year   1854,    the 
different  colleges  founded  different  professorships,  nud 
amongst  others   the   Linacre  professorship  junt  men- 
tioned.    That  annual  charge,  or  the  capital  which  it 
represents,  is  exclusive  of  the  cost  of  building.     This 
is  the  case  in  other  instances,  such  as  the  Magdalen 
College  professorship  of  chemistry. 

2906.  You  spoke  of  classical  and  mathematical  and 
physical  fellowships ;  are  we  to   understand   by  that 
that  a  particular  fellowship  is   thrown  open   to   com- 
petition for  classical  men,  and  that  another  is  assigned 
to  mathematics,  and  another  assigned  to  physics  ? — 
Yes,  that  is  so  ;  but  that  is  not  done  by  the  University. 
It    is   a   point   of  college  administration.     I  do  not 
think  that  I  am   a  good  authority  on  general  affairs 
of  the   University   of  that   kind,    but   I   can  give  I 
believe   to  this  particular  question  a  correct   answer. 
Take  the  case   of  Christ  Church — they  have   lately 
founded  a  readership   in   physics,   in   addition   to  the 
readership   in    anatomy,  which  was  the   only  reader- 
ship in  science  in  Christ  Church  when   I  was  Lee's 
Reader  of  Anatomy.    There  was  only  one  Lee's  reader, 
whereas   there    arc    now    three,    viz.,    a    reader    of 
anatomy,   a  reader  of  physics,   and  a   reader  of  che- 
mistry.    When,   therefore,   a   person    is   elected   to  a 
readership   iu   Christ  Church,   which  carries   with    it 
the  funds   of  this  one  college,  ho  is  appointed  either 
for  anatomy,  for  physics,  or  for  chemistry  :  so  in  other 
cases,  when  a  person  is  wonted  to  teach  mathematics, 
he  is  elected  to  a  mathematical  fellowship  ;  but  the  par- 
ticular legal  way  in  which  the  funds  are  appropriated 
varies  in  the  different  institutions,  just  as  the  sources 
from  whence  the  funds  came  have  varied. 
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;_>!K>7.    I'  ,0'Tsily  in    it-cm-porale  capacity 

dci'iav  ill.'  eosl  of  ill--  maintenance  of  the  museum,  not 
iiichidmL'  111-'  stipcii'is  of  ''"'  professors  ?-Y>-.  and 
not  includin-  »f  course  ilu-  Uadclifle  library,  which  is 
managed  in  the  WOT  I  has e  mentioned. 

8.  ( Dr.  Mtller.)  How  much  is  expended 
annually  liv  tin-  University  in  the  maintenance  of  the 
museum?— Professor  Phillips,  the  keeper  of  the 
museum,  who  keeps  the  accounts,  will  answer  that.  I 
could  not  with  accuracy. 

1»>O!I.  In  wliai  kind  of  way  is  it  distributed  ;  is  it 
for  tin'  maintenance  of  all  the  different  collections  in 
the  museum? — There  are  assistants  in  the  several 
departments  who  have  to  be  separately  paid,  and  then 
there  is  a  sum  generally  voted  every  four  or  five 
years  for  the  maintenance  of  the  collections,  which  is 
distributed  by  the  professors  amongst  themselves  act- 
ing by  a  delegacy  as  their  respective  wants  seem  to 
make  it  just,  settling  the  proportions  practically  among 
themselves. 

2910.  For  instance,  the  maintenance  of  the  labora- 
tories of  the  chemistry  professor  and  the  professor  of 
physics,  is  there  any  special  endowment  or  allowance 
for  that   purpose? — No   endowment  :    the   Professor 
applies  from  time  to  time  for  grants. 

2911.  Does  that  come  out  of  the  general  fund,  or 
does  the  professor  fiud  what  is  necessary  ? — It  comes 
out  of  the  general  fund   of  the  University  by  a  vote  ; 
but  there  again  we  get  into  minute  detail.     There  is  a 
small  and    old    fund    attached    to    the    professorship 
of  physics  for   the  purchase    of   instruments,  which 
is  still  continued  ;  but  it  has  been,  I  think,  about  90Z. 
a-year,  and  therefore   it  is  merged   into   the  larger 
gum,  but  the  professor  gets  it  amongst  the  rest,  it  being 
an  old  foundation.   And,  of  course,  I  might  observe  that 
each  of  the  professors  who  are  coming  before  the  Com- 
mission will  be  able  to  answer  exactly  the  sums  that 
they  receive,  aud  the  way  they  receive  them,  each  in 
his  own  case. 

2912.  (Professor  Stokes.)  You  spoke  of  four  sub- 
jects which   were   specially  considered  in  the  original 
construction  of  the  museum.     Will  you  have  the  kind- 
ness to  state  what  those  subjects  were,  and  to  say 
•whether  any  other  subjects  are   now  included  ? — The 
four  principal  collections  which  were  transferred  to 
the  museum  were  those  of  the  oldAshmolean  Institu- 
tion,   mainly  zoology,  the  cabinet  of  physics   or  ex- 
perimental philosophy,    the  Christ  Church  collection 
of  anatomy  and  physiology,  and  the  geological  collec- 
tion  of  Professor  Buckland   at  that    time  ;    but   the 
subjects  represented  in  the  museum   at  this  moment 
are,   besides   those,    mathematical   physics,    geometry, 
astronomy,  mineralogy,  chemistry,  and  medicine — in 
all  10  professorships. 

2913.  (Dr.    Miller.)    You    were  speaking  of  the 
difficulties  which  the  University  professors  at  present 
experience  in   the  pursuit  of  original  investigation. 
Can  you  give  the  Commission  any  idea  of  the  way  in 
which  those  difficulties  might  be  best  lightened,  so 
that  they  should  be  capable  of  pursuing  original  re- 
search ? — It  seems  to  me  that  the  simplest  way  of 
getting  the  most  out  of  the  abilities   of  a  first-rate 
man,  and  out  of  the  money  which  is  at  the  disposal  of 
tin    University,  would  be   to  make  grants  to  the  pro- 

ifs  for  such  purposes  as  they  believe  would  bo 
desirable  for  the  progress  of  their  subjects.  As  it  has 
been  suggested  that  I  here  would  not  be  time  to  go  to- 
day into  my  own  department,  I  will  only  just  say  that 
if  I  wanted  to  get  additional  work  done  in  my  own 
department — which  I  should  be  very  glad  to  do 
— the  way  that  I  should  prefer  to  have  it  would 
be,  not  by  at  once  founding  a  number  of  pro- 
fessorships, which  might  or  might  not  turn  out 
20  years  hence  to  have  been  the  best  course,  but  ti>  lie 
allowed  to  utilize,  in  such  u  way  as  I  thought  fit, 
a  sum  of  money  not  exceeding  some  determined 
amount.  For  instance.  I  will  show  how  much 
can  be  got  for  a  little  in  that  manner  without  endow- 
ing or  founding  anything.  On  representing  to  the 
Eadcliffe  trustees  what  I  have  now  slated,  three  or 
four  years  ago,  they  have  allowed  me  to  get  con- 


structed by  Powell  and  Lealand  the  best  microscope 
thai   those  gentlemen  could  produce,  as  a    standard   in- 
strument.     Thev  allowed  me  a    moderate   sum   to   get 
igical   demonstrations    given    in    their    library. 
For  that  sum  Professor  Bcalc,  a  great  authority  in 
certain  departments  of  microscopic  work,  came  down 
and  gave  a  number  of  lectures  and  demonstrations 
during  three  terms.     It  did  not  suit  him  to  continue 
the  work  for  a  longer  time.     70  to   100  students  of 
either  sex,  both  townspeople  and  University  residents, 
attended.      The    Radclift'e   trustees   would    probably 
make  a  similar  grant  for  any  oilier  useful  temporary 
purpose.     In  that  way  I  would  undertake  to  get  in 
my  own  department  much  useful  work   done   for  a 
very   moderate  sum.      The  other  plan    would    be    to 
take  up  capital  to  found  new   professorships,  or  to 
provide  permanent  assistants  in  the  several  depart- 
ments.      In    a   word,  I    should    like    very    much    to 
see  all  my  colleagues  trusted  by  the   University  to 
use  such  and  such  sums  of  money,  or  sums  not  ex- 
ceeding so  much  as  they  thought  fit,   and   if   they 
thought  fit ;  I  would  not  compel  them  to  use  it,  but  I 
would  allow  them  to  use  it,  if  they  thought  fit,  for  a 
period  of  four  or  five  years.     I  think  that  that  is  a 
much  better  way  of  proceeding  in  the  present  tran- 
sitional state  of  education  in  this  country  and  in  the 
Universities,  than  proceeding  to  appropriate  this  fel- 
lowship or  that   fellowship,  or  this  fund  or  that  fund, 
to   some  specific    subject  which  very  likely  a   few 
years  hence,  may  turn  out  not  to  be  the  permanent  use 
of  the  fund. 

2914.  Do   you    consider   that   the   combination  of 
teaching  with  investigation  is  better  than  the  pursuit 
of  investigation  alone  by  the  same  man  ;  do  you  think 
that    an    advantage   or  not? — Speaking    generally,   I 
suppose  it  is  a  great  advantage,  and  I  should  have  been 
sorry  to  have  said  anything   to  imply  that  I  thought 
that  an  eminent  investigator  had  better  not  also  be  a 
teacher,  but  to  compel  him  to  give  such  and  such 
time  to  the  drudgery  of  teaching  I  should  think  very 
undesirable.     I  would  let  him  do  it  if  he  wished.     I 
would    give    eminent    men   as  much   liberty   as  they 
wanted,  that  is  to  say,  I  would  let  them  teach  or  not 
teach,  because  men  are  not  always  exactly  alike,  and 
my    feeling  is    not  to   lay    down    rigid    rules  in   the 
matter.     One  man  may  do  it  easily,  a  man  probably 
of  robust  health  may  do  it  simply  for  refreshment  after 
his  labour,  whereas  another  man  is  killed  by  it. 

2915.  Did  I  understand  you  to  say  that  the  Uni- 
versity require  this  kind  of  continuous  work  on  the 
part  of  their  professors,  or  is  it  optional  on  their  part  ? 
— It    is    optional    to   a   certain    extent.       Professor 
Rolleston  spends  many  hours  a  day  with  his  students 
at  their  practical  work.      Anybody  who  knows  him, 
knows  that  when  he  does  spend  an  hour  he  spends  as 
much   labour   as  most   men   spend  in  six.     That  is 
purely  from  his  sense  of  duty,  and  then  when  the 
vacation  comes  he  is  perfectly  worn  out.     He  would 
deny  it,   he   would  gay   he  was  not  so,  but  was  as 
vigorous  as  possible,  but  he  constantly  looks  quite  ill, 
simply  from  his  laborious  teaching. 

2916.  You  stated  that   you   are  required   to   give 
a  certain  number  of  lectures  :  it  is  I  suppose  gene- 
rally the  case  that   there  are  a  certain   number    of 
lectures    prescribed   for    each    professor  ? — Yes,    but 
those  regulations  are  very  various.     Personally  I  am 
not  required  to  give  any  at  all,  and,  from  circumstances 
which  I  will  not  now  enter  into,  I  have  considered 
that  the  most  useful  thing  that  I  could  do  for  the 
public  was  that  I  should  not  at  present  give  systematic 
lectures,  but  only  clinical  instruction.     I  might  have 
come  to   another  conclusion,  but   I  have   thought  it 
better  that  I   should  not.     But  in  the  case  of  some 
they   are    compelled    to    give   a   definite   number   of 
lectures,   but  that  number  of  lectures  is  usually  very 
sma.ll,  and  I  think  quite  insufficient  for  what  I  should 
call  the  ordinary    hack  work  of  teaching.     I   think 
that   usually  it  is  about  12  lectures  in  a  term  which 
they    arc    required    to    give,    and   if  that    means    an 
ordinary  demonstrative  course  of  lectures,  very  likely 
you   would   consider   that   number  sufficient,  but  to 
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many  men  it  is  a  great  burden.  Professor  Ruskin, 
whom  we  lately  elected,  gave  six  lectures  as  liis 
first  course,  bill  he  is  bound  by  the  will  of  the  founder 
to  give  12,  and  I  earnestly  desire  that  we  may  find  the 
means  of  not  requiring  him  to  give  12,  because  I  see 
that  he  will  scarcely  be  able  to  do  it.  At  least,  if  he  is 
compelled  to  give  12 original  lectures  a  year,  they  will 
be  of  much  less  value  to  the  public  than  they  would  be 
if  it  were  left  to  him  to  give  five,  eight,  or  ten,  or  what 
number  he  pleased.  The  number  seems  few,  but  it 
depends  entirely  upon  the  kind  of  work  which  is  done 
by  the  man  who  produces  it.  Only  if  you  allow  that 
altitude  to  the  chief  of  the  department  (it  is  not  I 
hop.'  presumptuous  in  me  to  express  such  an  opinion 
before  eminent  teachers),  the  chief  must  himself  be 
responsible  for  his  assistants,  and  for  seeing  that  what 
I  may  call  the  ordinary  mechanical  work  of  teaching 
is  done.  In  that  way,  also,  you  train  up  a  series  of 
successors,  or  of  young  men  accustomed  to  teach. 

2917.  Do  you  think  that  that  is  really  the  most  effec- 
tive way  of  dealing  with  those  two  classes  of  persons? — 
Yes.     For  myself  I  do  not  know  how  teaching  can  be 
economically  or  properly  done  without  it.    That  seems 
to  me  to  have  been  the  case  with  all  the  departments 
with  which  I  have  been  acquainted.     Taking  an  illus- 
tration  from   my  own    department,  I   remember  well 
when  old  Sir  Benjamin  Brodie  used  with   the   perfec- 
tion of  his  matured  experience  to  come  to  St.  George's 
and  give  three  or  four  clinical  lectures  with  his  hands 
in  his  pockets,  sitting  down  and  in  an  easy  way  doing 
that  which  had  taken  some  50  years  to  enable  him  to 
do  at   all,  and   which   probably  no   other   man   in  the 
country  could  have  done  anyhow.     But  then  to  bind 
a  man  by  a  statute  because  he  got  2001.  a  year  to  give 
30  or  40  lectures  would  be  simply  to  make  it  impossible 
for   him   to   do   other  work   besides   which  perhaps 
nobody  else  could  do. 

291 8.  Still  I  understand  you  to  say  that  there  is 
great  latitude  given  to  the  professors  ? — There  is  great 
latitude  in  allowing  them  to  do  as  much  work  as  they 
like." 

2919.  And   the  want   is   assistance  ? — The  want  is 
assistance. 

2920.  (Sir  J.  P.  Kay-Stnittleworth.*)    You  made 
some  allusion  to  the   imperfections  of  the  mechanical 
resources    which   are   placed    at    the    disposal   of 'the 
medical  schools  in  London   for  teaching  biology  and 
other    cognate    subjects;    may  not    that    have    some 
effect   upon   the  introduction   of  young   men  of  the 
superior  classes  of  society  into  the  profession  of  medi- 
cine ? — I  do  not  remember  exactly  that  the  expression 
to  which  you  refer  is  in  my  previous  evidence,  but  if 
I  understand  the  general  tenor  of  the  question  rightly, 
I  suppose  that  you  wish  me  to  express  an  opinion  as  to 
whether  or  not  the  scientific  training  given  to  the  best 
kind  of  men  in  our   universities  would  not  be  a  useful 
introduction  to  the  studies  in  the  hospitals  ? 

2921.  I    do   mean   that,  and    likewise    socially,   as 
facilitating  young  men  who  have  pursued  the  literary 
branches  entering   the   scientific,  studies,  before  they 
go    to    the  special  studies    of    their  profession  ?  — 
I  entirely  agree  to  that.     I  think  it    is  very  much  to 
be  desired  that  in  the  general  development  of  edu- 
cation  at    the    older   universities,    and  ours  amongst 
them,  men  should  be  prepared  by  literary  culture  and 
scientific  study  to   go  elsewhere  to   seek  those  oppor- 
tunities  for  practical  study   which,  in  the   nature   of 
the   ease,    we    cannot    so    well   give   as  they   may  be 
given,  for  instance,  in  the  metropolis.   And,  in  answer 
to  your  specific  question,  I  may  say  that  I  have  always 
hoped  to  see  a  class   of  superior  men,  men  of  natural 
ability,  thoroughly  trained,  who  would  go  from  our 
scientific  school   to  attend   the  great  hospitals  in   the 
metropolis  and  other  great  cities. 

2922.  So  that    the   training   of  a    great    physician 
would  consist,  probably,  in  his  first    taking    honour- 
as    a    classic     and     as    a     student     of    mathematics, 
and  he   might     then   enter  upon    the    practical  scien- 
tific   courses    which    are    now    connected    as  a  centre 
with  your  museum,  and    then,   having    taken  a    phy- 
sical degree  in  the  University,  he    might    proceed  to 
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the  more  -peeial  -chools  of  medicine  in  the  metropolis  ?  //.  W.  Ac  land, 
— Ibelicve  that  that  would  be  I  he  t  vpical  way,  and  that  E*q.,M.D., 
i\pic:d  way  would  be  for  the  be-t  men  ;  1  do  not  Sivy 
that  it  is  (he  only  way.  A  Strong  man  may  be  edu- 
caled  in  any  wav  ;  il  does  noi  much  mailer  ,11  what 
way  you  educate  him  BO  long  as  you  leave  him  alone  ; 
but  for  an  ordinary  man  of  good  abilities,  that  would  be 
the  typical  way  from  which  you  might  have  to  depart 
in  various  particulars,  but  generally  I  should  recom- 
mend that.  Only  that  implies  time,  and  that  implies 
money,  and  the  consequence  of  I  hat  i.*  that  you  cannot 
expect,  I  am  afraid,  to  have  in  the  pre.-cnt  day  a  great 
number  of  persons  able  to  do  that.  But,  as  I  said  in  a 
previous  part  of  my  evidence,  I  think  that  the  numbers 
in  our  case  are  entirely  a  secondary  consideration, 
looking  at  the  thing  in  a  national  point  of  view.  1 
think  it  is  our  duty,  as  I  understand  it,  to  add  to  the 
quality  that  you  have,  and  secondarily  to  the  quantity. 
That  is  my  conviction.  I  should  be  sorry  if  that 
opinion  should  be  taken  or  could  be  construed  into 
suggesting  any  hindrance  in  the  way  of  any  person 
or  any  number  of  persons  coming  who  are  able  to 
comply  with  our  conditions.  I  wish  the  general 
practitioners,  the  surgeons,  equally  with  the  physicians, 
and  my  friend  the  portmanteau  maker,  who  is  an 
excellent  botanist,  to  have  and  to  use  all  available 
opportunities.  These  should  be  free  to  everybody  who 
can  use  them  in  the  sense  that  we  wish,  viz.,  in  the  most 
complete  manner.  Only  that  implies  time  and  money. 

2923.  Reverting   to   the   voluntary   students   who 
make  use  of  the  public  libraries,  they  have  likewise 
afforded  to   them   facilities  for   practical  study  in  the 
museum,  and,  seeing  that  they  are  in  contact   with 
men  devoted  to  a  great  extent  to  research,  do  you  not 
conceive  that  those  circumstances  are  favourable  to 
the  cultivation  of  habits  of  observation  and  research 
amongst    the    class  of  voluntary  students  ? — To   the 
growth  of  knowledge  and  to  the  promotion  of  habits 
of  accuracy,  of  course. 

2924,  I  am  accustomed  to  the  phenomenon  of  the 
struggles  of  men  of  genius  who  have  no  opportunities 
excepting   those  which   they  make  for  themselves  for 
mental  cultivation,   and   none    of  contact  with    men 
who    are    engaged    in    scientific  observation    or    in 
experimental    research,    and    the    intention    of    my 
question    is    rather    to    ascertain    whether  or  not   the 
existence  of  such  a   museum,    served   by   such   pro- 
fessors   as  the  museum    has,  would  not  for  the   area 
to    which    it  extends    greatly     facilitate    the    studies 
and  the  success  of  such  men  ? — It  would  do  so  if  we 
had  a  large  strong  and   healthy  population,  the  same 
as  there  is  in  the  north.     The  different   conditions 
of  institutions   must  be  looked  at  in  a  large  and  com- 
prehensive way  in  order  to  rate  them  quite  rightly. 
If  the  museum  at  Oxford,  with  ils  present  planl,  were 
situated  in  Lancashire  or  Yorkshire,   in  the   midst   of 
the  large  and  vigorous  population  there,  its  apparent 
results  in  the  direction  to  which  you  allude  would  be 
enormously  greater.     There   is  not  a  question  ahnuf 
it.     I  should  have  to  provide  more  room  in  my  library 
and  the    practical    laboratories    would    not    be    large 
enough,  and   so  forth.     All   manner  of  things  would 
happen  which  do   not  happen  with  us  ;  and  therefore 
unless  our  population  and  the  class  of  our  population 
immediately   around    Oxford  should  very   materially 
increase,  I  do  not  see  that  the  same  kind  of  fruits  can 
possibly  be   produced   as   would   be   produced  under 
other   circumstances,    such  as   the    circumstances   of 
Manchester,  or  Liverpool,  or  Bristol,  or  some  of  those 
other  places.     But  we  should  produce  equal  fruits  and 
greater  fruits  by  another  method,  namely,  as  1  said  in 
a  previous  part  of  my  evidence,  by  the  sound  training 
of  thoroughly   good  teachers  of  large  culture,  who 
would  then  go  to  their  several  destinations,  whether  M-- 
gentry  or  clergy,    to   do    good    in    their    stations    in 
various  ways.     1  sec  this  is  so  already.     Although  this 
institution    has   existed   for   so    short    a   time,  I  could 
point  to  persons  already  of  eminent  station  in  one  way 
and  another  who   will  be  of  great  service    to  the  pro- 
gress of  science,  both  in   the  legislature  and  out  of  it, 
on   the   bench,  and   elsewhere,  from   b.tving  come   in 
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contact  will,  th,  general  sc.ent.fic  cult,  re  offered .to 
u,.-i.i  l.y  our  stair.  But  that  ivo.,1,1  be  n  differen  kind 
oHniii'u.  ilmi  which  a.,  1  .-aid  w.ul.1  '»•  produced  >n 
the  centre  ofmgreaJ  population  like  Leeds  or  any 
place  of  .hat  kind.  We  Imvo  no  such  1"  op  e  lft 
V,TV  lew  intelligent  :u-l  i\  .•  DBOChMUO*.  Although, 
ns  I  wii.l!  <-ur  library  has  been  open  for  many  years 
(,,  mm  of  all  stations,  the  number-  that  a\ail  them- 
lelrec  «-f  it  are  lew.  There  nro  not  the  requisite 
numbers.  \\e  are  in  the  middle  of  a  very  thinly 
peopled  agricultural  district. 

2925.  I  intended  to  advert  to  the  great  benefits  of 
the  museum  in  training  teachers  in  a  subsequent 
question,  but  I  might  be  permitted  to  presume  that 
you  would  conceive  that  even  the  establishment  ol 
nn  inferior  institution  for  scientific  instruction,  with 
nn  inferior  library  of  science,  in  such  a  centre  as 
Newcastle,  or  Manchester,  would  in  the 
re-pects  to  which  I  have  adverted,  and  also  as  a  means 
of  general  cultivation,  be  of  great  importance  ?— 
The  highest,  without  question. 

2!)26.  And,  regarding  the  peculiar  power  of  the 
population  by  which  it  would  be  surrounded,  such 
nn  institution  would  be  followed  by  results  winch 
you  cannot  hope  for  in  such  a  centre  as  Oxford  ? — 
I  entirely  agree  to  that. 

2927.  Whereas,  on  the  other  hand,  you  have   in 
Oxford  the  meaus  of  cultivating  all  who  come  up  for 
the  literary  degrees,  and  diffusing  through  them  first 
a  general   knowledge,  and  then  preparing  a  class  of 
special  teachers  for  local  institutions  ? — Yes. 

2928.  Seeing  that  it  is  well  understood  to  be  one  of 
the  objects   of    the   Endowed    Schools'    Commission 
to  create  first-grade  modem  schools,  in  which  scientific 
instruction  is  to  form  a  prominent  feature,   I   appre- 
hend  that   you  would   expect  that  in  the  course  of 
years  students   trained   in   the   laboratories   of  such 
schools,  under  teachers   educated   in  the  museum  at 
Oxford,   would    come  to  you   and  to    other   centres 
of  scientific    instruction? — Yes,    certainly.     It  has 
been  an  object  with    me    that    all  the  persons  who 
come  in  contact   with   the   scientific   departments  in 
our  University  should  come  in   contact  with  an  insti- 
tution whose  general  tone,  if  I  may  say  so,  of  culture 
was  such  as  I  should  wish  to  see  planted  in  different 
parts  of  the  country.     We  have  aimed  at  the  same 
thing  in  our  hospital.     We  determined  that  we  would 
make  improvements  in  the  administration  there  such 
that  our  clergy  or  our  noblemen  or  our  country  gentle- 
men or  persons  of  influence  who  went  from  us  to  other 
parts  of  the  country,  might  take  with  them  a  standard 
which  they  should  desire  to  see  in  their  own  several 
districts. 

2929.  If  the  existing  endowments  of  the  periods  of 
Elizabeth,  Edward  VI.,  and  Charles,  which  hitherto 
have  had  a  primary  literary  application  in  grammar 
schools,  were  diverted  to  a  considerable  extent,  by  the 
operation    of   the    Endowed     Schools'    Commission, 
to  scientific  instruction,  and  first-grade  modern  schools 
were  founded,  you  would  see  the  absolute  need  of  the 
great  centres  of  education  providing  a  class  of  men  who 
in  all  respects  should  be  worthy  trainers  of  youth  in 
those  first-grade  modern  schools  ? — Yes,  that  is  quite 
necessary. 

2930.  Besides  the  funds  to  which  I  have  adverted 
as  being  thus  applicable,  the  force  of  public  opinion 
would  probably  cause  funds  in  the  colleges  of  the  two 
Universities  to  be  applied  to  increase  the  amount  of 
scientific  instruction  in  colleges  ? — Yes. 

2931.  And  I  apprehend  that,  although  you  would 
wish   no    sudden  interference,    you    have   no  doubt 
that   opinion  will  be  so  affected  within  those   Uni- 
versities  that    such   funds  will   in    a   short  period  be 
so  applied  ? — Of  course  that   is   a   question   of  detail. 
It  has  to  be  borne  in  mind  that  recent  progress  has 
not  been  going  on,  either  within  the  Universities  or  in 
the  country  at  large,  without  affecting  very  much  tho 
bciiiiiiient-;  ol'  those  who  have  a  voice  in  the  adminis- 
tration ol1  their  respective  institutions,  and  I  must  say 
that,  contrary  to  the  general   opinion   outside,  I  sup- 
pose that  if  you  were  to  seek  for  liberal  and  conscien- 


tious men  with  n  large  view  of  their  duties  as  con- 
nected with  the  education  of  a  great  country,  you 
could  not  find  more  sincere  or  belter  men  than  you 
will  find  in  almost  every  college  in  Oxford.  1  feel 
quite  satislied  upon  that  point.  I  would  instance 
such  a  person  as  the  present  head  of  Christ  Church, 
who  is  a  man  of  large  views,  like  the  late  head  of 
Trinity  College,  Cambridge.  lie  is  not  devoted,  it  is 
true,  to  physical  ,-cience,  his  chief  occupation  being  as 
a  scholar  and  lexicographer  ;  but  there  is  not  in 
England  a  person  more  sincerely  desirous  to  devote 
his  energies  to  the  reasonable  extension  of  the 
scientific  department.  lie  has  found  opportunities  for 
the  advancement  of  the  scientific  departments  as  much 
as  he  has  for  the  classical  and  artistic,  of  which  he 
has  given  ample  evidence  through  the  whole  of  his 
career.  I  do  not  doubt  that,  as  time  goes  on,  there 
will  be  a  perfectly  just  public  opinion  upon  the  subject 
to  which  you  refer. 

2932.  Without  entering  into  details,  and  having  re- 
gard only  to  the  need  that  scientific  instruction  should 
form  an  element  of  the  instruction  of  gentlemen   and 
clergymen  in  the  Universities,  is  it  not  clear  that  you 
cannot  accomplish   that  in   the  degree   in   which  you 
would  wish  it,  unless  some  of  the   funds   of  the  col- 
leges be  applied  to  that  instruction  within  the  colleges? 
— That  seems  to  me  to  be  again  a  question  very  much 
of  internal   administration.     It  opens  also  a  question 
of  very  great  and  peculiar  difficulty  indeed,  that  is 
to  say,  the  way  in  which  we  are  to  extend  our  scien- 
tific staff.     I  have  not  had  an  opportunity  of  saying 
anything  on  that  point  beyond  what  I  remarked,  that 
I  thought  that  the  head  of  a  department  should  have  a 
certain  quantity  of  money  placed  at  his    disposal  to 
use  in  what  way  he  thought  fit ;  but  I  should  like  to 
take   the  opportunity  of    showing   how  carefully  wo 
must   go   to  work   in   extending  our   professorships. 
The  habit  hitherto  has  been  for  some  college  to  found  a 
professorship,  when  required  to  do  so  by  tho  late  Uni- 
versity Commission.    One  college,  for  instance,  would 
found  a  professorship  of  chemistry,  and  another  would 
found  a  professorship  of  modern  history,  or  something 
of   that  kind.      If   that    were    done  under  a  central 
administration,  and  that  central  administration  were 
thoroughly    well    informed,    and    really    knew  what 
it  was  about,  then  the  devotion  of  the  funds  no  doubt 
would  always  be  useful,  and  there  will  be  no  waste. 
But  unless  great  care  is  taken  we  shall  run  the  risk 
of  founding  permanent  professorships,  when  perhaps 
assistant  professorships,   or   temporary  or  terminable 
lectureships,  acting  under  the  chief  professor,  might 
be  much  more  useful.     In  fact  you  might  order  the 
colleges  to  devote  so  much  money,  and  in  the  absence 
of  a  generally  concerted  scheme,  have  a  great  deal  of 
waste.     And  in  addition  to  that,  I  should  like  to  bo 
allowed  to  put  on  record  this — that  for  the  proper 
promotion   of  science  in  the  University  of  Oxford,  I 
think  that  one  of  the  first  objects  should  be  to  get  our 
scientific  Institute,  or  Museum  as  we  call  it,  to  be  re- 
cognized as  the  head  of  the  scientific  department  of  the 
University.     Nothing  should  be  done  in  the  extension 
of  this  department,  or  in  the  regulation  of  scientific 
education,  excepting  with  the  concurrence  of  the  staff 
of  the  Institute.     I  think  that  colleges  should  not  be 
required  or  allowed  to  found  assistant  professors  or 
lecturers  of  this,  that,  or  the  other  department,  ex- 
cepting entirely  in  concordance  with  the   great  plant 
which  we  now  have,  or  you   will  really  have  waste, 
and  you  would  have  what  is  a  great  deal  worse — you 
would  assuredly  have  disputes.      I  see  considerable 
danger  of  that. 

2933.  Having   all   that   in  view,  I  have  rather  a 
desire  to  refer  to  the  obvious  necessity  of  increasing 
the  tutorial  power  under  the  professors  of  the  museum, 
and   the    possible    connexion    between    that   tutorial 
power  and  the  respective  colleges,  so  that  the  tutors 
who  worked  in   classes  at  the  museum  might  likewise 
assist  the  students  of  the  respective  colleges  to  which 
they  belong,  and   so   a  harmony  of  action   might  be 
produced  between  tho  museum  and  the  colleges  ? — I 
think  that  that  may  be  made  to  work  perfectly  well. 
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and  that  the.  plan  is  one  deserving  of  all  attention,  and 
that  something  of  the  kind  must  lie  done  ;  hut  it  would 
be  exceedingly  difficult  to  cany  out  in  detail  without 
creating  many  difficulties,  unless  it  were,  as  I  have 
said,  part  of  a  general  organization.  Otherwise,  wo 
should  have  a  great  risk  of  the  college  teachers  being 
in  opposition  to  the  University  teachers. 

2934.  The   difficulty    I    apprehend   being   in    the. 
creation    of  any    central    power  by  which    all  those 
several   resources   might    be   made   co-ordinate   and 
harmonious  ? — Yes.     1  would  give  an  illustration  of 
that,  because  it  can  touch  no  existing  office ;  namely, 
an  instance  which  I  alluded  to  before,  by  the  way, 
in  the  course  of  my  evidence.     Although  I  was  the 
only  teacher  of  anatomy  and  physiology  for  15  years 
in  the  University,  yet  neither  would  the  University 
recognize  me  as  a  professor,  nor  would  the  college 
allow   me   to  be  so  recognized.      When   a  board   of 
studies  was  proposed  for  regulating  the  natural  science 
school,  by  accident  the  hebdomadal  council  put  down 
the  Lee's  Reader  in  Anatomy  as  one  of  that  board. 
By  accident  they  did  so,  forgetting  their  duty  to  the 
University  in   recognizing  a  college   officer.      When 
the  late  Dean  of  Christ  Church  became  aware  that  his 
reader  had  been  put  into  this  board   of  studies  ho 
erased  his  name.     Now  the  reason  of  that  is  obvious. 
It  is  no  blame  to  anybody.     The  funds  belonging  to 
the  college  and  not  to  the  university,  he  thought  that 
those  who  held  the  funds  had  aright  to  say  what  their 
officers  were  to  do. 

2935.  At  the  same  time  you  foresee  the  necessity 
of  such  a  central  power  ? — Yes,  certainly,  by  common 
consent,  and  on   settled   terms.     A   suitable   central 
scientific  body  exists  in  the  museum  at  this  moment. 

2936.  (Professor  Huxley.)  To  turn  to  the  question 
which  Dr.  Sharpey  put  to  you  some  little  time  ago,  al- 
though of  course  there  are  no  specific  scientific  degrees 
in  the  University  now  by  the  present  scheme,  it  conies 
practically  to  very  much  the  same  thing,  does  it  not, 
that  is  to  say,  after  passing  in  moderations,  a  man  may 
take  his  degree   exclusively  in  science  ? — Yes,  only 
nominally  and  by  title  he  takes  his  degree  in  arts. 

2937.  The  subject  of  examination   for   that   arts 
degree  may  if  he  chooses  be  purely  scientific  ? — En- 
tirely so. 

2938.  The  degree  which  he  gets  is  a  B.A.  degree  ? 
i — Yes,  a  B.A  degree. 

2939.  But  in  practice  it  is  a  scientific  degree  ? — It 
follows  a  scientific  examination. 

2940.  So  that  in  reality  the  scheme  of  examination 
now  is  not  so  different  from  that  of  the  University  of 
London,  to  which  Dr.  Sharpey  was  alluding,  as  it  looks, 
for  you  might  put  the  moderations  upon  the  same  level 
as  the  matriculation  examination  which  every  bachelor 
of  science  in  the  University  of  London  has  to  pass 
through,  because  in  the  University  of  London,  as  you 
sre  aware,  a  candidate  in  the  first  place  has  to  matri- 
culate, which  is  very  nearly  upon  the  same  footing  as 
moderations,  and  afterwards  he  can  specialize  and  go 
out  entirely  in  science  and  take  his  degree  as  bachelor 
of  science,  and  practically  this  arrangement  would 
seem  to  come  veiy  much  to  the  same  thing,  except 
that  it  does  not  openly  recognise  science  ? — Yes,  that 
is  so  unquestionably.     But  I  think   that   the  arrange- 
ments for  the  course  of  study  require  reconsideration 
from  the  first.     I  think  that,  as  I  stated  before  on 
another  commission  some  time  ago,  we  require  some 
authority  which  shall  settle  what  shall  bo  the  subjects 
of  examination  on  leaving  the  schools,  that   is,    on 
coming  to  the  University,  and  what  option  shall   be 
allowed.  I  would  allow  considerable  option,  but  it  ought 
to  be  clearly  known  at  the  schools  for  what  to  prepare 
young  people   intended  for  the  University.     I  would 
allow  considerable  latitude,  but  if  a  person  is  going  out 
in  the  scientific  department  of  the  University,  it  ought 
to  be  perfectly  well  known  at  Winchester  or  Eton,  or 
wherever  it  may  be,  that  that  boy  cannot  be  allowed 
to  go  into  the  natural  science  school  excepting  he  has 
passed  such  and  such  an  examination.     It  should  be 
understood  that  lie  is  to  be  qualified  in  so  much  mathe- 
matics, in  so  much  classics,  or  so  much  logic.    This 


is  merely  a  question  of  arrangement,  only  that  the 
several  parties  have  to  bo  agreed  amongst  themselves. 
Lastly,  such  an  anomaly  as  having  an  arts  degree  for 
an  exclusively  scientific  examination  should  of  courflc 
be  brought  to  a  close. 

2941.  You  are  doubtless  aware  that  in  the  foreign 
universities,    the    German    universities     particularly, 
there,  are  such   persons  as  extra-ordinary  pi 
persons    devoting    themselves    to    particular    lines    of 
inquiry,  who  are  allowed   to  have  a  certain   status  in 
connexion   with    the    University  as    lecturers    with 
reirnrd  to  that  line  of  inquiry  ? — Yes. 

2942.  There   is  nothing  of  that  kind  in  the  Uni- 
versity of  Oxford,  I  think  ? — I  think    that    thai  would 
!«•  .-i  solution   of  a  great  part  of  our  difficulties,  mid 
would  be  a  very  judicious  way  of  expending  our  fuinl-. 
In  my  own  department,  to  which  I  alluded  just  now, 
I  should  wish  for  very  little  more  than  to  have    tin- 
power  of  instituting  such  a  class  of  persons.     If  I  may 
be  here  permitted  to  digress  so  far,  I  would  say  that  I 
think  that  strictly  professional  studies  had  better,  upon 
the  whole,  be  carried  on  in  the  metropolis.     I  think 
that  we  require  a  class  of  scientific  persons  who  should 
not  be  nominated  in  perpetuity,  but  appointed  for  four 
or  five  years.      I  should  like,  for  instance,  in  my  own 
department  to  be  able  to  appoint  a  person  to  givo 
lectures  and  demonstrations  on  comparative  pathology 
for  five  years,  and  if  he  did  it  well  I  would  reappoint 
him,  but  if  he  did  not  I  would  not.     And  if  I  then 
thought  it  desirable  to  expend  the  funds  in  some  other 
way,  in  experiments  in  therapeutics  and  in  experi- 
ments in  materia  medica,   for  another  period  of  five 
years,  I  should  like  to  be  able  to  propose  it  to  my  col- 
leagues at  the  Museum.     They  would  then  accept  the 
proposal,  or  we  should  agree  upon  some  other  subject 
to  be  taught,  such  as  ophthalmatology,  or  any  other 
that  would  be  to  the  advantage  of  the  public  of  Oxford 
and  of  the  country  at  large.     But  that  would  be  an 
entirely  new  step  with  us,  and  one  which  it  would  be 
probably  hopeless  yet  to  attempt  to  cany  out  in  the 
University  for  some  years  to  come,  excepting  by  help 
from  some  external  authority. 

2943.  Supposing  the  authority  of  the  colleges  were 
of  the  same  mind  with  reference  to  this  matter,  would 
it  not  be  very  easy  for  them  to  give  fellowships  to 
persons  who  were  specially  qualified,  and  to  let  them 
hold  those  fellowships  during  the  time  that  they  were 
engaged  in  teaching  as  extra  professors  ? — We  English 
are  a  curious  people,  and  it  is  very  difficult  just  now 
to  make  any  regulation  by  which  one  man  shall  be 
empowered  to  direct  another.  So,  as  I  have  said,  the 
regulation  of  extra  or  assistant  professorships  requires 
great  consideration.  Miss  Burdett  Coutts,  not  10 
years  ago,  founded  a  geological  scholarship  ;  she  was 
so  good  as  to  consult  me  concerning  the  terms  on  which 
this  scholarship  should  be  founded,  and  one  of  the 
conditions  which  I  recommended  was  that  the  scholar 
should  reside  a  year  in  the  University.  The  object  of 
that  suggestion  was  that  the  professor  of  geology  should 
have  a  skilled  assistant  who  had  got  his  place  by  com 
petition,  that  this  youth  would  be  engaged  in  cata- 
loguing, describing,  drawing,  and  in  doing  work  in 
our  museum,  which  should  qualify  him  to  be  a  better 
geologist  than  ho  was  before.  Within  five  years  this 
arrangement  was  rooted  out  as  an  act  of  oppression  ; 
that  it  was  a  restriction  or  something  or  another  which 
was  intolerable,  and  there  was  a  statute  brought  for- 
ward to  say  that  he  need  not  reside.  Of  course  lie 
was  delighted  and  off  he  went  ;  so  we  have  no  ad- 
vanced resident  student  in  geology  and  no  assistant 
professor  in  the  department.  If  you  will  require  those 
persons  to  reside  and  to  work,  no  doubt  it  would 
be  a  good  thing  for  the  University  and  for  them,  but 
we  really  require  public  opinion  to  support  us  in  tliia 
matter.  That  is  an  explanation  of  the  little  criticism 
which  I  made  just  now  about  Dr.  Gaisford.  Dr. 
Gaisford  said  to  me,  "  Sir,  if  you  are  to  have  100/. 
"  for  your  course  of  lectures,  you  shall  come  into 
"  Oxford  ;  you  shall  reside  six  months,  counted  by 
"  days,  and  if  I  catch  you  a  day  out,  I  will  stop  your 
"  salary,  and  if  you  do  not  give  the  lectures  that  Dr. 
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in  1750  ordained  I  will  slop  your  Hilary."  lint 
now  nmny  holders  of  fellowships  go  here  and  there; 
re.-ide  jin.'l  -I«'  not  reside  ;  nnd  do  this  and  do  not 
thin  :  if  we  attempt  to  impose  regulations  upon  them. 
then  is  a  clamour.  Miss  I'.urdctt  Coutts'  scholar 
rcsid.  s,  perhaps,  in  London.  It  may  be  good  for 
London,  lint  il  i-  fatal  to  us. 

L>!U4.  l!ut  there  is  already,  is  there  not,  n  sort  of 
precedent  to  the  suggestion  which  T  was  throwing  out 
in  my  c|urstion  in  such  an  office  as  the  Lee's  reader- 
ship in  anatomy  and  chemistry  ;  to  take  the  case  of  Mr. 
•  urt  at  the  present  moment,  he  is  what  in  a 
German  university  would  be  called  a  proi 

,,rdinarius.  is  "he  not  ?— Yes,  practically  he  is. 
Then  comes  the  collegiate  question  which  1  alluded 
to  just  now.  in  answer  to  Sir  James  Kay  Shuttle- 
worth.  You  see  that  that  depends  entirely  upon  the 
goodwill  of  Christ  Church.  That  institution  is  anxious 
to  do  its  duty  to  the  country  in  respect  of  science. 
But  then  the  museum  has  no  power  of  regulating  its 
iirnin;remeiits.  It  has  no  power  over  it  at  all,  and 
therefore  I  mean  that  it  is  quite  conceivable  that  the 
jierxm  acting  as  assistant  professor  in  ft  college  might 
Bay,  "I  will  do  the  same  as  the  University  professor  ; 
'•  "it  is  all  very  well  for  the  professor  to  lecture  upon 
"  metals,  I  too  shall  lecture  upon  metals,"  unless  there 
is  -Mine  arrangement  to  prevent  that ;  I  believe  that 
"law"  means  "arrangement."  I  do  not  much  trust 
to  voluntary  arrangements,  at  all  events  not  now  :  it 
is  not  the  temper  of  our  time  at  all.  If  you  mean  to 
make  extraordinary  professors,  that  is  to  say,  collegiate 
professors,  permanently  useful,  they  must,  as  I  said 
just  now,  be  made  so  in  combination  with  the  central 
authority  at  the  museum.  May  I  be  allowed  to  add 
this,  which  I  feel  it  is  due  to  us  all  to  say,  that  at  present 
there  could  not  be  a  more  harmonious  or  happy  set 
of  fellow  workers  than  we  are  in  Oxford.  We  have 
no  difficulties,  or  nothing  worth  calling  difficulties  at 
all  ;  there  is  the  most  hearty  good  feeling  and  har- 
mony among  the  scientific  men.  What  I  am  saying 
now  is  in  the  way  of  looking  forward  to  future  develop- 
ment or  reconstruction.  How  am  I  to  prevent  (seeing 
the  difficulties  which  I  know  must  arise  unless  they 
are  met  by  forethought  and  organization)  a  great  waste 
of  money  and  a  waste  of  years,  on  the  part  of  the  next 
generation  ? 

2945.  But  my  suggestion  rather  went  to  this,  that 
tin'  I'niversity  professors  would  give  a  general  course 
adapted  to  the  education  of  the  ordinary  students  of 
the  University  as  a  whole,  and  then  the  voluntary 
efforts  of  persons  holding  fellowships  and  acting  in 
this  capacity  of  extraordinary  professors  would  tend 
to  develop  particular  branches,  as,  for  example,  a 
person  appointed  to  a  fellowship  for  distinction  in 
chemistry  might  think  fit  to  take  up  a  special  line  of 
investigation,  we  will  say  the  ethers,  and  he  might 
think  well  to  give  6  or  12  lectures  upon  that  par- 
ticular advanced  branch  of  chemistry  ;  do  not  you 
think  that  if  something  of  that  kind  were  done  the 
University  would  be  able  to  supplement  its  ordinary 
inst  ruction  on  the  one  hand,  and  on  the  other  hand 
to  give  very  powerful  encouragement  to  the  original 
:  Ration  ? — Yes,  I  think  so ;  and,  farther  than  that, 
I  see  clearly  how  it  should  be  done.  The  museum 
should  be  considered  as  a  scientific  institute;  no  scien- 
tilic  arrangements  of  that  sort  should  he  made,  as  I  said 
before,  excepting  with  its  concurrence.  It  should  not  be 
possible  to  expend  Scientific  funds  except  with  the  con- 
currence ni'  that  institute.  In  return  for  this  require- 
ment all  those  gentlemen  so  appointed  should  be  part 
of  the  museum  delegacy,  or  museum  administration, 
whichever  it  may  be,  although  they  do  not  actually 
teach  in  it.  They  should  have,  so  to  say,  equal  rank 
or  power  of  voting  (on  terms  to  be  considered)  with 
the  central  -cieutiiie  body,  but  they  should  not  be 
authorized  to  do  exactly  what  they  pleased  ;  they 
might  do  it  if  they  liked,  but  not  by  our  consent  ;  and 
in  that  case  they  would  he  outside  (he  general  scien- 
tific corps. 

L'!*Ki.    (Sir.l.  Kiii/-SlinlHr,,-nrll,.}    I'.ut   I  here  would 

probably  be  a  greater  chance  of  harmony  if  the  scien- 


tilic  readers  or  teachers  of  the  respective  colleges  were 

also  members  of  the  tutorial   body  of  the  museum? 

That  would  depend,  would  it  not,  a  good  deal  upon 
whether  there  was  accommodation  for  them,  and  upon 
the  nature  of  their  work?  I  should  make  them  part 
of  the  managing  body,  as  I  said,  in  the  same  way  as 
though  they  were  in  it.  I  should  give  them  a  seal  at 
the  board  of  delegates,  and  they  should  be  summoned 
to  their  meetings,  and  altogether  T  would  make  them 
part  of  the  scientific  administration  of  the  University; 
but  I  would  not  go  so  far  as  to  say  that  they  should 
neces>arily  lie  teachers  in  the  museum.  It  might  be 
more  convenient  that  they  should  be  located  else- 
where. 

2947.  (Professor    Huxley.)    I     imagine    that    you 
would   agree   in    the  view   that,  quite    apart    from  the 
mere   leaching   apparatus  in  the  I'niversity,  an   enor- 
mous indirect  stimulus  to  work  would  be  given  by  the 
residence  in  the  University  of  a  body  of  men  engaged 
in  original  research,  and  whose  names  were  known  in 
that  capacity  outside  the  limits  of  the  University  ? — 
I  think  that  what  you  say  is  so  absolutely  true  that  I 
do  not  think,  unless  some  such  arrangement  could  be 
made,  we  really  can  ever  be  of  the  full  value  that  we 
should   be  to   the  country;   and  the  strength  of  my 
conviction  upon  that  point  was  my  reason  for  telling 
that   apparently   trifling    story   about   Miss   Burdett 
Coutts'  scholarship.     By  venturing  to  give  her  that 
advice  nine  years  ago,  I  meant  to  get  in  the  thin  end 
of  the  wedge  of  a  good  principle,  that  is  to  say,  to  get 
a  class  of  middle  men  who  should  be  resident  in  the 
University,  working  under,  if  you  like,  or  by  the  side 
of,  if  you  prefer  it,  their  scientific  seniors.     I  do  not 
know  any  large  teaching  institution,  whether  an  hos- 
pital   or  a  scientific  institution,  in    Europe   or   else- 
where, where  the  very  life  of  the  institution  is  not 
in    great  measure  fostered  by   the  public  opinion  of 
rising  young  men.     Unless  we  can  somehow  or  other 
have  that  aid,  I  should  despair  of  our  Institute  ful- 
filling its  full  mission  in  the  country ;  but  the  question 
is  how   to  bring  this  about.     Young  men   of  ability 
gravitate  to  the  metropolis.     It  will  be  an  advance  in 
civilization  when  they  are  contented  to  be  spread  more 
evenly  through  the  country. 

2948.  Can  you  tell  us  about  how  many  students  per 
annum  can  be  accommodated  in  the  existing  teaching 
apparatus   of  the  museum  per  annum  ? — I  mentioned 
that  we  were  originally  limited  by  30,01)01.,  and  there- 
fore our  lecture  rooms  are  small ;  one  for  each  of  the 
se\eral  departments,   and    one  large  lecture  room   to 
hold  500,  which   might  be  used  by  anyone  who  had 
a  specially  large  class.      I  believe  that  the    several 
small  lecture  rooms  combined  would  hold  perhaps  not 
quite  so  many  as  that.      Each  department  has   similar 
practical  workrooms.     I    think   Sir  Benjamin    Brodie 
can  accommodate    about  24  or    28   students   in    his 
practical  laboratory  nt   the   same  time,  but  then  they 
do  not  come  every  day  ;  and  Professor  Rolleston,  having 
several  rooms  for  various  purposes,  a  somewhat  larger 
number. 

2949.  I  presume  I  am  speaking  well  within   the 
limit  when  I  say  that  not  more  than  40  men  could 
pass   through  this   science   teaching  apparatus    in    a 
year.     Can  you  say  what  is  the  number  in  any  given 
department  who  pass  through  it,  and  also  the  number 
who  are  prevented  bv  reason  of  their  not  having   had 
actual  room  for  practical  work  ? — That  question  shall 
be  answered  by  letter  hereafter.     T  have,   not  the  data 
with  me.     [See  Appendix  IX.] 

2950.  I  judge  from    a   reply  which  you  have  pre- 
viously given,  that  you  have  no  inclination  towards 
connecting  technical    education  with   Oxford  ;    you 
would   have    no    desire  to    connect  with  Oxford   an 
engineering  college,  or  a  mining   and   metallurgical 
institution  ? — I  am    bound   to  say  that    at    one    time  I 
(bought  that  in   some  of  the  departments  it  might  be 
desirable  to   attempt   it  ;  but  as  I  have  grown  older, 
although  J    think    it    is  quite   possible   to  do  it,  I  do 
not    think    it    would  be    any    real    advantage   to    the 
country.      lam   quite   sure   that  the  best  sen  ice  that 
we  can  do  to  the  country  is  to  make  it  as  complete  a 
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place,  as  possible  i'or  general  scientific  study,  without 
regard  to  the  use  i<>  which  tho  students  put  their 
scientific,  knowledge  afterwards  in  their  profession*. 
I  feel  convinced  of  that  ;  and  though  J  do  not  say 
thai  the  other  is  impossible,  and  I  should  be  very 
glad  to  join  it  if  other  people  wished  it  to  ho  done,  yet 
I  should  not  advise  it.  Take  the  ease  of  my  own 
department.  Of  course  I  could  have  a  clinical  depart- 
ment at  once,  and  I  would  undertake  to  organize  it  ; 
if  you  give  me  a  little  money  for  the  purpose  you  shall 
have  un  "interne"  clinical  department  and  an 
"externe"  clinical  department,  with  all  necessary 
arrangements,  within  12  months;  but  if  1  am  asked 
whether  that  is  of  any  use,  I  should  say  very  little, 
although  it  can  be  done.  And  so  of  the  other  depart- 
ments. The  professor  of  law  would  tell  you  the  same 
thing  concerning  law.  He  would  say,  study  the  general 
principles  of  law  ;  give  the  best  literary  and  historical 
education  you  can,  and  let  the  student  come  to  the 
law  courts  and  the  chambers  of  the  great  law  practi- 
tioners of  London.  I  would  say  the  same  thing  of 
medicine,  and  1  presume,  although  it  is  out  of  my 
department,  that  I  might  say  just  the  same  of  practical 
engineering.  I  cannot  conceive  that  it  would  be 
worth  while  to  try  and  get  up  engineering  shops  at 
Oxford,  when  you  could  send  a  student  oft'  to  Whit- 
worth  or  Fairbairn.  I  would  give  him  a  thorough 
scientific  training,  and  send  him  where  real  work  was 
being  done  fora  practical  object.  A  town  like  Oxford 
could,  however,  furnish,  on  a  small  scale,  sufficient 
illustrations  of  scientific  principles,  in  most  depart- 
ments of  practical  work. 

2951.  (Mr.  Samuelson.)  You  have  stated  that  the 
provision  for  the  maintenance  of  the  museum  and  of  the 
persons  engaged  in  teaching  is  derived  from  a  variety  of 
sources,  would  it  be  possible  for  you  to  give  to  the 
Commission  either  an  estimate  of  the  entire  snm 
devoted  to  those  purposes,  or  to  furnish  a  scheme  of 
what  would  be  required  for  the  maintenance  of  an 
institution  like  that  which  you  have  now  in  Oxford  ? 
. — With  regard  to  the  first  part,  if  the  Commission 
will  be  so  good  as  to  direct  the  secretary  to  send  me 
that  question  specifically,  I  will  take  care  that  you 
shall  have  a  return.  As  to  the  second  part,  namely, 
what  would  be  required  for  such  an  institution,  I 
would  venture  to  say  that  the  better  way  would  be  to 
ask  the  question  of  each  of  the  professors  as  they 
come  before  you,  the  professor  of  chemistry,  the  pro- 
r  of  physics,  and  so  on,  because  it  would  be 
presumptuous  in  me  to  say  what  would  be  required. 

29.52.  But  there  would  be  a  number  of  gcnei-al 
charges,  which  after  all  form  a  very  large  proportion 
of  the  cost  of  such  an  institution,  which  would  not 
be  special  to  any  one  of  those  subjects,  and  of  which 
it  would  be  desirable  to  have  an  estimate  ?-:— That 
shall  be  furnished  also,  always  understanding  that  it 
would  only  be  my  personal  opinion.  I  could  not 
pledge  the  University  to  it,  because  it  is  a  matter  for 
convocation. 

2953.  You  have  stated  that  you  think  it  desirable 
that    the    institution    should    be    the    authority    for 
scientific  study  at  Oxford  ? — Yes,  I  think  so. 

2954.  In  how  far  is  that  the  case  at  this  moment  ? 
— Nothing    hardly    would  be  done  at  this  moment 
without  consulting  the  delegacy  of  the  museum.     I 
should  wish  to  say  that  by  the  present  arrangement, 
although  great  exception  was  taken  to  it  at  the   time 
it  was    instituted,  there  were   six  persons  appointed 
by  convocation,   who    may   or  may  not  be   scientific 
persons,  and  they  alone  have  votes.      The  scientific 
professors   are  members   of  the  board,  but  they  are 
not   allowed  to  vote,  and    they  must  influence   their 
colleagues   as   well    a-    they   can.      1  think  that  is  a 
very  good  arrangement,  and  I  have  no  objection  to  it 
whatever,  for  this  reason  :  when   this   body   was   ap- 
pointed   for    the    administration  of  the  affairs  of  the 
museum,  it  was  not  thought  well  to  have  a  large  com- 
mittee or  delegacy  to  manage  it.     It   was   proposed 
to  make  three  of  the  scientific  professors  working  in 
the  museum,  members  of  the  body  for  managing  their 
colleagues,  and  I  foresaw  that  that  would  produce, 


and  '.essarily  so,  such  di-satislaetion   that   the  only 

thing  was  that  they  should  be  all  in  or  all  out,  and 
the  authority  of  the  day  said,  "  Very  well,  then 
they  may  he  all  in  if  yon  like,  but  have  no  votes." 
Sot.he  Dean  of  ( 'hrisl,  ( 'linrch  and  myself,  and  other-. 
at  once  closed  with  this.  It  works  perfectly  well,  and 
it  has  this  great  advantage,  that  we  might,  as  1  have 
said,  add  any  number  of  professor.-  or  extraordinary 
professors  that  we  like  to  the  managing  bodv,  without 
the.  slightest  jealousy  on  the  part  of  convocation.  You 
will  observe,  in  short,  that  the  body  which  m:n 
tho  scientific  institution  is  un  authority  eompo-ed  of 
the  whole  of  the  scientific  branch,  only  they  do  not. 
vote  ;  and  of  six  members  nominated  by  tho  govern- 
ing body  of  the  university,  the  convocation.  This 
ai  rangement  answers  exceedingly  well. 

2955.  In  addition  to  the  care  of  this  special  insti- 
tution, what  are  tho  functions  of  that  delegacy,  in  how 
far  do  they  direct  what  is  to  be   the   curriculum   of 
science  in  the  University  of  Oxford  ? — I  am  sorry  to 
say  not  at  all.     I  have   not  the  slightest   doubt   that 
one  of  the   functions  of  that  delegacy  ought  to  be  a 
board  of  studies,  so  as  to  regulate  that   class  of  ques- 
tions   which    I    alluded   to  just  now,   in    answer    to 
Professor    Huxley.       The   delegacy    ought    to    have 
supreme  power  in  regulating  the  course  of  scientific 
studies,  or    at   all    events  in   recommending  them  to 
convocation,  convocation  being,  like   the  Houses   of 
Parliament,  our  ultimate  appeal.     Under  our  present 
constitution,   we  can  propose  nothing  in  convocation, 
nor  even  ask  a  question  there.     The  power  of  publicly 
asking  questions,  as  in  the  House  of  Commons,  would 
be  a  powerful  engine  to  ns. 

2956.  In  addition  to  that,  do  you  think  it  desirable 
that  they  should  have  some  control  over  the  internal 
arrangements  of  the   colleges   as   far  as   they   have 
reference  to  scientific  studies  ? — Before  any  addition 
to  the  scientific  teaching  staff  was  made  by  the  colleges 
I  think  that  it  ought  to  have  the  concurrence  of  this 
scientific  staff,  that  is  to   say,  if   that  scientific  staff 
is  really  to  be  responsible  for  this  part   of  national 
education. 

2957.  Would  there  be  any  precedent   for  that   in 
reference  to  the  control  which  the  University  exercises, 
or  any  delegation  of  the  University,  over  the  colleges 
with  reference  to  the  faculty  of  arts  ? — No,  not  of  the 
same  kind,  but  virtually,  I   think   that,  from   the  cir- 
cumstance of  the  colleges  providing  the  funds  for  the 
university  professorships,  as  in  the  case  of  the  profes- 
sorship of  Latin,  and  the  professorship  of  physiology, 
which  I  alluded  to  before,  and   many  others,  it   is   the 
same  thing.     The  college,  in  these  cases,  gives  to  the 
University  the  income  for  the  professors.     Then,  the 
professor  is    not    under   the    control    of  the  college, 
but  under  that  of  the  University. 

2958.  This   proposal   would  very  seriously    affect 
the  organization  of  the  University  as  far  as  scientific 
study  is  concerned  ;  in  your  view,  is  public  opinion 
within   the   University  sufficiently  ripe   for   such   a 
change   as  that  which  you  would  like  to  see  effected 
in  that  respect  ? — I  think  so.     I  do  not  know  if  I 
overrate  the    influence  of  the  scientific   element,  or 
estimate  wrongly   the  power  of  what  I  may  call  the 
old  opposition  to  it,  but  my  impression  is  that  any 
judicious     step    for     the    improvement    of    scientific 
teaching   in   Oxford,    thoroughly  matured   and  con- 
sidered, would  in  all   probability   carry   the  votes  of 
convocation,  and  it  is  a  question  of  votes  ;  according 
to  their   present  method  of  proceeding  in  that,  as  in 
the    supreme    legislature,    questions    become    at     last 
merely  a  question  of  votes.     Suppose,  for  instance,  it 
were  proposed  to  found  a  professorship  of  comparative 
pathology  at  the  expense   of  some   college.     I  do  not 
know  at  all  which  way  the  majority  of  votes  would  go 
in  that  college.  I  have  a  shrewd  suspicion  that  it  would 
go  against  the  professor  of  comparative  pathology.     I 
cannot  myself  at  all   coincide  with    those   who    very 
quietly  propose  to  settle  exactly  the  way  in  which  their 
neighbours  are  to  distribute  their  funds  ;  it  is  a  dan- 
gerous doctrine,  and  I  must  know  the  exact  question 
to  be  proposed  before  I  presume  to   give  an  opinion 
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//  w  Ada,*,  upon  it  :  but  generally  I  should  say  that  any  .judicious 
Ett.,U.D.,     scheme   for  the  improvement  of  the  scientific    plant 

/•/.  I  I,,,  ,.:i,Ticd  ly  ill"  University.     I  understand, 

however,  from  th>»e  who  know  the  state  of  the  funds 
12  July  1870.  (||.  (|[i,  [Jniver8ity,  lh:il  attliis  moment  liny  arc  cntiivly 
pledged,  and  that  there  is  not  much  available  sur- 
plus In  tin-  University  chest.  Professor  Price  knows 
exactly  thu  details  of  this  department,  but  that  is 
what  I  uml.Tstood  to  lie  the  case,  that  out  of  the  I'ni- 
vcr-iiv  funds,  ]iro[ierly  so  called,  there  is  no  more  to 
l.e  <r,,t",  M  ihat  it  is  no  use  to  propose  it.  Jf  funds  are 
to  IK.-  got  from  the  colleges,  as  I  stated,  it  clearly 
should  l>e  done  by  consent,  and  ou  a  thoroughly  well 
considered  plan. 

2i).')9.  lint  taking  the  colleges  and  the  University  as 
a  whole,  you  are  of  opinion  that  no  great  amount  of 
external  pressure,  if  any  at  all,  would  be  required  or 
would  be  desirable  in  order  to  bring  about  the  accept- 
since  of  sneh  a  scheme  as  the  one  which  you  have  set 
forih  ? — It  is  not  possible  for  an  individual,  at  least 
not  for  nie,  I  think,  to  give  an  opinion  worth  any- 
thing on  a  very  nice  point  of  legislation  such  as  that, 
because  it  is  a  question,  as  I  said  before,  of  taking  the 
funds  of  one  body  at  the  will  of  another.  We  might, 
I  think,  do  this.  It  would  be  perfectly  possible,  and 
indeed  probable,  to  have  that  kind  of  public  opinion 
which  should  put  a  limit  to  the  non-residence  of  per- 
sons holding  offices.  Take  this  case,  and  I  own  that 
I  personally  feel  very  keenly  about  it.  I  have  a  highly 
intelligent  young  man  working  for  me  now  in  the 
laboratory  which  I  have  arranged  for  my  medical 
department.  I  pay  him  myself  his  salary  (a  small 
one,  it  is  true,  but  I  cannot  give  him  more),  and  he 
has  to  provide  his  own  board  and  his  own  lodgings. 
Meanwhile,  there  are  persons  with  fellowships  en- 
tirely non-resident  whose  rooms  are  empty.  I  con- 
ihat  I  sometimes  wish  that  my  young  friend, 
who  has  not  good  health,  could  occupy  one  of  those 
rooms ;  but,  on  the  other  hand,  I  see  clearly  that  it 
must  rest  with  the  proprietor  of  the  rooms,  and  not 
with  me  ;  it  is  a  large  question  of  administration. 

2960.  But  the  question  upon  which  I  was  rather 
anxious  that  the  Commission  should  have  your  advice 
was  this  :  had  the  public  better  allow  the  University 
to  work  this  thing  out  for  itself,  or  should  some  external 
influence  which  need  not  be  specially  defined  at  present 
be  brought  to  bear  ? — I  think  that  is  a  question  which 
rests  with  the  Government  or  the  Commission  rather 
than  with  me. 

2961.  In   what  way  do  you  think  that  the  reform 
for  which  you  arc  anxious  would  be  most  speedily  and 
satisfactorily  accomplished,  by  leaving    the    Univer- 
sity to  mature  a  question  of  this  kind  itself,  or  by  an 
endeavour  to  bring  public  opinion  or  legislation  to  bear 
upon  them  ab  extra  ? — I  very  much  wish  I  could  give  a 
more  direct  answer  to  that  question  or  any  question  of 
the  kind  ;  but  I  must  say  that  it  seems  to  me  to  be  a 
matter  so  very  much  of  general  policy  that  I  hesitate 
to  give  an  opinion.     I  remember  that  the  famous  Mr. 
Seward  spent  two  or  three  days  with  me  some  years 
ago,  and  he  looked  at  our  museum;  he  went  over  it  with 
me  in  great  detail  on  a  Sunday  afternoon  in  the  long 
vacaiinn,  and  he  said,  "Well,  you  have  done  a  great 
thing  here  ;"  I  said,  "  Yes,  and  we  did  it  voluntarily." 
'•  Ah,"  he  said,   "you  will  never  do  another;  you  will 
not  go  anv   further    than  this."      Of  course  I  gave 
him    :;s  an.-wer,  •'  But  do  not  you  see  what   we  have 
done  voluntarily."      1   really    do   not  know   that    it 
would   be  nt   all    becoming   in  me  to   say  that  those 
who  through  a  long  series  of  years  have  been  endea- 
vouring to  do  their  best  to  meet  the  progressive  wants 
of  the  country,  do  require  this   external  coercion.     I 
know  one  thing,  that  if  they  try  to  make  me  do  much 
more  than   I  do  now  they  would   very  soon  have  me 
out  of  ihe  way  for  somebody  who  might  do  it  better. 
I  have  done  all  thut  1  can  do,  and  many  others  do  the 
same. 

2962.  We  may  hope  that  laboratories  and  museums 
somewhat  resembling  the  one  at  Oxford  may  be  esta- 
bli-hed  in  some  of  the  large  centres  of  population  in 
yarious  parts  of  the  kingdom,  and  iu  order  to  enable 


those  who  would  have  the  charge  of  such  erections  to 
judge  of  the  probable  expense,  it  would  be  desirable 
that  it  should  lie  known  what  portion  of  that  expense 
was  due,  in  your  ease,  to  architectural  decoration,  and 
what  to  the  actual  wants  implied  by  the  subject  ? — 
With  reference  to  architectural  decoration  we  have 
spent  scarcely  any  money  at  all.  I  have  no  doubt 
upon  the  whole  that  an  equally  serviceable  building 
with  the  same  amount  of  cubical  contents  could  be  got 
much  more  cheaply,  and  for  many  localities  quite 
suitable.  The  case  of  Oxford  was  a  peculiar  one, 
and  I  need  not  repeat  what  I  said  before,  that  there 
was  a  certain  clear  national  duty  in  respect  of  the 
surroundings  of  a  national  institution  of  that  kind 
to  carry  it  out  in  a  certain  way,  but  it  was  still 
cheaply  doue,  excepting  in  respect  of  the  decora- 
tions. These  were  all  gifts.  The  beautiful  columns, 
which  were  selected  in  illustration  of  British  rocks, 
all  the  statues,  and  all  the  carvings  throughout  the 
building,  were  individual  gifts  from  individual  persons, 
got  by  endless  letters  and  persecutions,  to  which  I 
admit  that  we  subjected  our  friends  all  over  the 
country.  The  Duke  of  Argyll  gave  one  column, 
Mr.  Gladstone  gave  one  carving,  Mrs.  Gladstone  an- 
other, the  Queen  gave  five  statues,  and  Mr.  Ruskin's 
father  gave  one,  the  undergraduates  one,  and  so  it 
went  on.  The  decorations  did  not  cost  convocation 
one  farthing ;  they  were  the  result  of  the  kindness 
of  valued  friends.  The  carvings  in  front  of  the  win- 
dows, which  are  the  quaint  humour  of  a  rough  working 
man,  and  which  Mr.  Fergusson,  therefore,  considers 
execrable,  were  done  at  Mr.  Ruskin's  expense.  In  a 
mere  business  building  they  might  be  out  of  place. 
You  might  have  a  building  of  the  same  cubical  contents, 
and  the  same  facilities  for  work,  no  doubt,  for  less 
money,  and  I  guard  myself  by  the  previous  part  of 
my  answer  against  the  supposition  that,  therefore,  the 
University  squandered  money  ;  it  did  not  pay  for  it  ; 
they  only  spent  1001.  in  carving  upon  the  whole 
building. 

2903.  And   with  a   very    creditable    architectural  . 
elevation  ? — Yes. 

2964.  (Sir  J.  Lubbock.)  Will  you  favour  the  Com- 
mission with  your  opinion  as  to  the  best  course  to  be 
pursued  at  the  great  public  schools  with  reference  to 
scientific  instruction  ? — I  think  the  course  to  be  pur- 
sued at  public  schools  must  be  very  much  like  that 
which  I  have  implied   as  proper  to  be  pursued  with 
us.     1  think  that  it  should  be  considered  whether  you 
are  going  to  teach   boys  for  the  purposes  of  general 
training  and  culture  for  general  purposes,  or  whether 
you  are  preparing  them  for  a  scientific  life.     There 
is  a  fallacy  in  the  public  mind  upon  that  point.    They 
sometimes  do  a  great  deal  of  injury  to  boys  at  the 
schools'  by   letting   them  go   into  popular   or    semi- 
popular  scientific  courses,  which  may  be  very  proper 
for  the  purposes  of  what  I  may  call  general  education 
or  culture,  but  it  may  be  an  entire  waste  of  time  for  a 
boy  who  is  going  to  pursue  a  scientific    profession.     I 
will  give  a  simple   illustration  of  that.     Supposing   a 
person  to  come  to   Oxford  to  work  in  Professor  Clif- 
ton's laboratory  of  physics,  it  is  quite  elear  that  the 
thing  which  he  most  wants  is  intelligent   training  in 
mathematics.     It  is  a  mere  waste   of  time  for  him 
to  have  to  work  in  what  is  called  a  practical  labora- 
tory, if  he  comes  up  to  Professor  Clifton  untrained  in 
general  literary  culture,  and  without  any  mathematical 
taste   or  power   whatsoever.     I  think    for   the  pur- 
poses of  general  culture  our  large  schools  can  quite 
easily  have  a  scientific  department  attached  to  them, 
as  I  believe  they  have  at  Marlborough  at  this  moment, 
and  at  Rugby,  and  at  Harrow,  and  at  Eton. 

2965.  Considering  the  usual  age  of  boys  at  public 
schools,  do  not  you  think  that  a  general   training  is  of 
more    importance    than    a    particular    application    of 
science  ? — Yes,  speaking  generally,  I  should  say  so. 

2966.  Would  it  be  necessary  to  establish  museums 
at  the  great  public   schools  from  that  point  of  view? 
— That  would,  of  course,  depend  entirely  upon   the 
extent  to  which  you  wished  to  carry  on  your  teaching. 
I  would  give  one  very  simple  illustration,  that  of  a 
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young  man  who  was  trained  by  myself  from  boyhood, 
Mr.  Charles  Robertson,  now  very  well  known  as 
demonstrator  of  anatomy  with  Dr.  IJolleston.  He 
is  an  able  and  excellent  pel-son.  He  prepared  for  I  lie 
Great  Exhibition  in  Ilydo  Park  a  series  of  dissections 
illustrative  of  the  animal  .series  generally,  comprising 
some  40  or  50  examples.  Those  were  intended  to  be 
typical  of  the  kind  of  dissections  which  the  larger 
kind  of  schools  might  have,  and  he  sent  them  to  the 
great  exhibition  for  that  purpose.  Professor  llol- 
lestou  lias  lately  published  a  book,  containing  the 
dissections  of  some  of  those  and  other  specimens, 
showing  what  really  can  be  done  in  that  direction. 
I,  therefore,  do  think  that  typical  illustrations  might 
be  easily  prepared  under  proper  direction  for  the 
principal  schools  of  the  country.  I  think  there  would 
be  no  difficulty,  without  Launching  into  heterogeneous 
museums,  in  providing  typical  illustrations  of  various 
parts  of  biologic  science  for  the  training  of  boys. 

2967.  Might  such  collections  be  supplied  from  the 
British   Museum    and    other    institutions? — Typical 
examples  of  external  forms,  speaking  of  the  biological 
department,    still    might    bo  got  no  doubt   from  the 
British  Museum  and  other  institutions.     The  dissec- 
tions, which  I  spoke  of,  exhibiting  the  internal  struc- 
ture, of  course  must  be  made  under   competent  super- 
vision, and  not  at  any  very  great  cost.     We  would 
undertake  to   furnish  as   many  sets  of  dissections  as 
you  like  ;  if  you  give  us  the  order,  we  will  be  happy 
to  execute  it. 

2968.  Then  what  do  you  think  should  be  the  nature 
of    the    collection    in    such   museums   as   you   have 
alluded  to  ? — Would  not  that  compel  me  to  go  into 
the  question  of  the  subjects  which   should  be  taught 
and  how  they  should  be   taught  ?     I   think  that  my 
colleagues,   the  professors   of  physics  and  chemistry 
and  of  anatomy,  who  are  severally  coining  before  you, 
perhaps  would  be  more  competent  judges  of  the  ex- 
tent to  which  their  several  subjects  should  be  taken. 

2969.  I  should   have  been  glad  to   have  had  your 
opinion  also  if  you  could  express  one  ? — I  think  that 
in  each   of    those  subjects  which  I  .have  just  now 
mentioned,  there  would    be   no  difficulty  in    prepar- 
ing collections    well    suited    to   illustrate   practically 
any   standard   works,    or    the  lectures  of  any  good 
teacher.     The  collections  should  contain  only  typical 
specimens.     They   should   not   profess   to   show    the 
extent  of  science,  or  the  minutiae,  or  the   novelties 
of  science.     There  would  be  no  difficulty  in  providing 
such  collections  for  any  department ;  but  I  should  say 
that  they  ought  to  be  provided  by  eminently  skilled 
judges    and    teachers.     Supposing  you    propose    this 
scheme  to  the  country,  I  should  not  like  it  to  get  into 
the  hands  of,  so  to  say,  tradesmen.     It  must  be  done 
under  supervision,  and  under  the  supreme  direction  of 
thoroughly  competent  teachers. 

2970.  (Sir  J.   Kay-Shuttleworth.)    It   had  better 
proceed  from  the  central  school,  for  example,  taking 
the   museum   at  Oxford,  they  should  prepare  for  the 
public   schools  ? — They  might  easily  do  that.     The 
same  thing   is   done,   or  a  parallel   thing    is  done  in 
respect   of  Art,   with   more   or   less    judgment   and 
splendour  by  South  Kensington.     I  would  express  no 
opinion  about  the  selections  sent  out  one  way  or  the 
other;  but  we  have  in  that  method  a  precedent  of  the 
Government  sending  out  specimens  for  study  all  over 
the  country.     It  will  always   be  a  question  of  judg- 
ment whether   the  selected  specimens   are  the  best  or 
not.    They  might  be  made  to  illustrate  standard  works, 
and  be  varied  as  editions  are  varied. 

2971.  (Sir  J.  Lubbock.)    Do    you    consider  that 
instruction  in    such    branches    of  science    at   public 
schools    should  be    simultaneous   or  successive ;  that 
is  to  say,    do   you  think   they    should    be    going    on 
together,  or  that  it   should  be  taken  up   in   different 
jiarts  of  the  school  ? — If  you  mean  at  different  periods 
in  the  school  life,  that  would  be  a  question  for   the 
administration  of  the  head  master.    I  fancy  one  ought 
not  to  lay  down  an  absolute  rule  about  it.     The  boys 
have   very  different  talents,  and   different   degrees  of 
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force.     I  think  the  going  into  the  scientific  depart-  H.  W.  Aclattd, 

ment   should   be    voluntary,    subject    to   the  general     Etg.,  M.D., 

advice  and  direction  of  the  head  of  the  school.     One 

should  not  lay  down  an  absolute  rule  that  they  must 

do  it  in  the  fourth  form,  or  the  fifth  form,  or  not  till 

the  sixth.    I  should  myself  wish  to  leave  it  very  much 

to  the  taste  of  the  boys. 

2972.  But    if    instruction    in    those   branches   of 
science  is  to  be  a  matter  of  general  training,  it  would 
hardly  be  desirable  to  leave  it  optional  with  the  boys  ? 
—I  thought  you  asked  me   with  reference  to  the  lime, 
they  should  begin  ;    I  should   make   it  not  actually 
optional,  but  considerably  optional   as  to   the  time. 
Of  course,  if  you  require  all  boys  to  go  through  the 
science  school,  they  must  do  it  at  some  time  or  other. 
Some  would  begin  earlier,  some  later. 

2973.  But  in  a  great  school,  like  Eton  or  Harrow, 
there  must  be  some  general  system  adapted  to  the 
average  mental  condition  of  boys,  must  there  not  ?     It 
would  be  difficult  to  have  some  boys  learning  chemis- 
try, we  will  say,  in    the  early  part  of  their   school 
career,  and  others  in  the  later.     One  can  hardly  adapt 
it  to  the  different  idiosyncracies  of  different  indivi- 
duals ? — I  should   be  very  unwilling  to  express   an 
opinion   that   every  boy  ought  to  be  forced  into  this 
science   school.     I   should   not    like   to  express   the 
opinion  that  every  boy  ought  to  be  forced  to  learn 
either  Greek,  or  German,   or  mathematics.     I  should 
not  like  to  lay  down  an  absolute  rule  to  that  effect, 
but  I  believe  the  time  is  come  when  it  should  be  the 
general  order  of  a  first-class  school,  excepting  there 
were  reasons  to  the  contrary,  that  at  some  period  of 
their  school  duties,  if  it  were  so  ordered,  boys  should 
go  through  the  science  department. 

2974.  You   do  not  see  any  difficulty,  I  infer,  in 
combining  literary  and  scientific  instruction  in  the 
great  public    schools.     You   would   still   regard  the 
literary  instruction  as  necessary,  though  not  perhaps 
to  the  same  extent  as  at  present,  would  you  not  ? — 
That  is  part  of  the  large  question  of  school  adminis- 
tration.    Some    persons   think    that  literary  schools 
should  be   distinct  from  scientific   schools,   as   to   a 
great  extent  they  may  be  said  to  be  in  many  parts  of 
Germany  ;  but  1  do  not  myself  see  that  it  has  been 
shown  that  there  is    any  difficulty  in  having  both 
branches  going  on  in  a  large  school,  such,  for  instance, 
as  Marlborough.     There  I  understand  that  the  system 
works  perfectly  well.     The  head  master  told  me  so 
himself;  and  I  do  not  see  any  reason  why  other  schools 
should  not  have  a  modern  school  at  work  simultaneously 
with  the  other.     Of  course  it  is  a  matter  of  internal 
regulation,  as  to  how  much  of  general  training  is  to  be 
required  before  boys  go  into  the  modern  or  science 
school.     It  is  simply  a  question  of  detail,  and  I  see 
no  difficulty  in  combining  them. 

2975.  (Mr.    Samuelson.)  Do   you   mean   in    com- 
bining them  so  far  as  the  school  is  concerned  ? So  far 

as  the  school  is  concerned. 

2976.  And   also   as  far  as  the   individual   is   con- 
cerned ? — Exactly.     I  am  very  strongly  against  Greek 
being  made  compulsory  upon  all  members  of  the  medi- 
cal profession.     It  is  very  desirable,  but  it  is  very 
difficult  to  lay  down  an  absolute  rule  for  all.     I  should 
say  the  same  of  science  in  a  general  school. 

2977.  (Sir  J.    hub/lock.)     You    mentioned     that 
although  the  Radcliffe  library  is  open   to  the  public 
very    little  use   is  made   of  it.     Is   that   due  to   the 
absence  of  interest  in  intellectual  pursuits,  or  is   it 
that   the    existence   of    the   privilege   is    not    made 
quite  sufficiently  generally  known  ? — I  am  afraid  that 
I  must  have  seemed  to  state  that  too  broadly.     It  is 
perfectly   true   that  the  library   is  not  used  by  any 
great  numbers,  either  of  the  citizens  or  of  the  uni- 
versity, but  I  suppose  that  that  is  only  from  want  of 
numbers    of   students.     All    students  in  the  natural 
science  department  come  in  to  get  what  they  require. 
They  have  great  facilities,  they  take  books,  to  compare 
with  the  specimens,  from  the    library  to    the  court 
where   the   specimens    arc.      We   study    their   con- 
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to  them  about  15  years  ago,  yet  for  the  reasons 
Mated,  as  legards  our  population,  the  numbers  are 
necessarily  not  great. 

The  witness  withdrew. 


ROBERT  BELLAMY  CLIFTON, 

297K  (C/iftirman.)  I  believe  you  are  Professor 
of  Experimental  Philosophy  in  the  University  of  Ox- 
ford ? — I  am. 

2979.  Will  you  be  so  good  as  to  explain  to  the 
Commission  the  position  of  physics  in  the  curriculum 
of  the  University  ? — Physics,  chemistry,  and  physio- 
logy are  the  principal  branches  of  science  recognised 
in  i'he  natural  science  school.     Other  branches,  such  as 
neology  and  botany,may,  at  the  option  of  candidate-. 
i>e    introduced    into    the    examinations,    but   only   in 
addition  to  one   or   more   of  the   branches   I    have 
mentioned.    This  school  stands  very  nearly  on  the  same 
footing  as  the  classical  school  ;  the  only  difference,  I 
believe,  as  far  as  honours  are  concerned,  is  that  those 
going  in  for  honours  in  the  natural   science  school 
are  obliged  to  add  a  little  to  their  classical  work  in 
moderations. 

2980.  What  is  the  general  nature  of  the  school? — 
A  natural  science  school. 

2981.  What  provision  has  the  University  made  for 
teaching  physics? — Certain  rooms  were  allotted  for 
the  study  of  physics  in  the  new  University  museum. 
but  these  having  been  found  insufficient,  a  distinct 
building  for  physics  is  in  course  of  erection,  in  fact  is 
erected,  and  nearly  ready  for  use.     I  have  brought  with 
me  some  photographs  of  the  detailed  working  plans 
(handing  in  the  same). 

2982.  Was  this  building  erected  under  your  direc- 
tions ? — Yes,  as  far  as  the  internal  arrangements  are 
concerned. 

2983.  And  you  think  it  will  prove  satisfactory  for 
the  teaching  of  physics  ? — Yes,  I  think  so  ;  at  all 
events  it  will  make  a  good  start.     Perhaps  I  may 
say  a  few  words  to  explain  the  building.     The  build- 
ing has  been  divided  into  three  segments,  so  that  it 
can  be  used  by  three  or  four  teachers  working  simul- 
taneously, with  a  view  to  a  future  extension  of  the 
staff.     The  three  segments  may  be  treated  as  separate 
departments  for  distinct  studies.     On  the  north  side, 
on  the  ground  floor,  are  rooms  intended  for  the  study 
of  heat,  with  a  balance   room  attached  ;  on  the  first 
floor,  on  the  north  side,  the  rooms  are  devoted  to  elec- 
tricity ;   and   the  south  side  is  entirely  devoted  to 
optics.  There  is,  besides,  the  lecture  department,  repre- 
sented  by  a  theatre   and   lecture  room,  and  cellars 
attached.     The  whole  of  the  arrangement  has  been 
designed  to  enable  a  number  of  men  to  superintend 
special   subjects   simultaneously,  without    interfering 
with  one  another.     I  think  that  the  plans  will  explain 
themselves. 

2984.  What  has  been   the  cost   of    this   building 
itself  and  of  the  fittings  up?— Between  10,OOOZ.  and 
11,000/.,  but  that  does  not  include  apparatus. 

2985.  But  does  that  include  all  the  internal  fittings? 
— Yes,  all  the  internal  fittings,  or  very  nearly  so.     I 
hope  they  will  all  be  done  for  the   money  ;  that  is 
the  amount  of  the  contract. 

2986.  What  do  you  expect  the  apparatus  can  be 
provided  at  ? — There  is  a  large  quantity  of  apparatus 
already,  and  there  is  a  sum  annually  available  for  the 
purchase  of  apparatus  ;  a  special  grant  of  1,000/.  has 
also  been  made  from  the  University  chest. 

2!)S7.  Can  you  name  what  is  the  annual  grant 
for  apparatus? — For  apparatus  it  is  about  941.  ;  it 
varies  a  little  as  there  is  some  income  tax  to  be 
deducted,  but  that  is  about  the  average  for  apparatus 
only.  There  are  other  grants,  which  I  will  mention  in 
a  future  part  of  my  evidence,  for  current  expenses. 

2988.  Will  you  proceed  to  tell  the  Commission  what 
is  the  state  of  things  with  respect  to  the  University 
provision  for  teachers:' — With  respect  to  teachers. 
there  are  only  three  University  teachers,  one  of  whom 
has  been  quite  recently  appointed.  They  are,  first, 
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Professor  Price,  the  Professor  of  Natural  Philosophy, 
who  lectures  on  mechanics  and  optics  treated  mathe- 
matically ;  secondly,  myself,  I  teach  physics  mainly 
experimentally  ;  and,  finally,  a  demonstrator  in  the 
physical  department,  who  has  just  been  appointed,  and 
whose  duty  it  will  be  to  assist  me  in  giving  practical 
instruction  in  the  physical  laboratory.  When  1  say 
that  my  teaching  is  experimental,  I  do  not  mean  that 
no  use  is  made  of  mathematical  processes  ;  such  a 
course  would  be  simply  impossible  in  teaching 
physics  accurately.  I  merely  mean  that  the  subject 
is  treated  from  an  experimental  point  of  view,  the  lec- 
tures are  illustrated  by  experiments,  and  instruction 
in  experimental  methods  is  given  in  the  laboratory. 

2989.  Is  it  intended  that  Professor  Price  should  have 
the  use  of  this  building  ? — -No  ;  he  never  requires  any 
instruments,  I  believe. 

2990.  Have  you  stated  to  the  Commission  every- 
thing with  respect  to  expenses  ? — No,  not  the  whole, 
and  perhaps  I  had  better  give  you  the  whole  at  once. 
When  I  first  went  to  Oxford  a  grant  was  made  of  501. 
a  year  for   lecture   expenses,  and    110/.  a  year  for 
assistance,  to  be  divided  into  two  parts,  one  for    a 
skilled  assistant  (a  skilled  workman  who  should  assi.-t 
me  in  my  lectures),  and  the  remainder  for  any  extra 
assistance   that  I  might  require.     These  sums  were 
sufficient  until  quite  recently,  when,  as  we  were  just 
entering  upon  the  new  laboratory,  the  expenses  would 
necessarily  be  increased  and  more  assistance  would  be 
required.     In   consequence,  the  following  additional 
grants  were  lately  made,  and,  although  only  made  for 
one  year,  I  have  reason  to  hope  that  they  will  be  con- 
tinued, as  without  such  sums  annually  it  will  be  im- 
possible to  carry  on  the  department  in  an  efficient 
manner.     First  ISO/,  a  year  for  a  demonstrator  ;  that 
is  the  person  to  whom  I  have  already  referred.     He  is 
a  skilled  physicist,  and  is  to  take  an  important  part  in 
the  superintendence  of  the  laboratory.     55/.  a  year 
for  assistance,  that  is,  in  addition  to  what  I  have  had 
before,  and  200Z.  a  year  for  laboratory  expenses.     So 
that  there  is  altogether  the  sum  of  565Z.  allowed  for 
expenses  for  this  next  year. 

2991.  That  is  a  large  increase,  is  it  not,  on  the 
previous  allowance? — Before  the  new  building  was 
erected,  I  had  only  a  lecture  room,  and  it  was  only  pos- 
sible to  give  instruction  in  the  laboratory  to  a  very  few 
students,   consequently  there   was    not  so   much  re- 
quired ;  but  there  are  now,  I  think,  25  rooms  in  the 
new  laboratory,  each  of  which  will  cause  some  expense, 
and  we  shall  want  more  assistants  and  more  servants. 

2992.  Is  the  sum  you  have  mentioned  a  grant  from 
the  University  chest  ? — Yes.  Then  besides  that,  there 
is  the  sum  of  94Z.  a  year  nearly  from  a  special  bequest . 
which  is  entirely  for  the  purchase  of  apparatus. 

2993.  Is  that  included  in  the  565/.  ?— No,  that  is  a 
matter  which  has  been  going  on   for  many  years.     It 
was  a  bequest  specially  for  the  purchase  of  apparatus, 
and  it  is  called  the  Leigh  fund.     Besides  this  1,000/. 
was  granted  me  last  year  for  the  purchase  of  the  prin- 
cipal apparatus  for  the  new  building,  and  when  1  first. 
went  to  Oxford  1501.  a  year  was  given  me  for  three 
years  to  add  apparatus,  but  that  has  terminated.     I 
have  had  the  whole  of  it.     In  fact  the  1,000/.  was  put 
in  its  place  in  one  lump  sum,  so  that  I  might  buy  the 
more   expensive  instruments    to    start  in  the   larger 
building.    Those  are  the  grants  which  have  been  made 
within  the  last  four  years  and  a  half. 

2994.  Is  there  a  difference  between  what   has  been 
granted  and  what  has  been  expended? — Yes.     When 
a  sum  is  granted  I  may  use  it  as  soon  as  I  like,  but  I 
have  not  yet  used  it  all. 

2995.  There  is  the  sum  of  1,500/.  for  providing 
apparatus,  and  you  have  94/.  a  year  from  a  special 
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bequest ;  i.s  there  any  annual  grant  besides  from  the 
University  chest  ? — No,  not  now.  The  l.j()/.  \v:is 
given  per  annum,  but,  us  I  huvr  said,  thai,  grant  lias 
terminated,  mid  I  have  liud  the  1 ,()()()/.  ghen  me  in  its 
place. 

299(j  But  you  will  .start  with  nearly  2,000/.  worth 
of  apparatus  when  the  money  is  expended  ? — It  will 
bo  more,  than  that  a  great  deal.  There  was,  T  should 
think,  apparatus  to  the  value  of  1,500/.  at  least  to 
start  with.  I  niusl  say  some  of  it  Is  a  little  antiquated, 
and  a  irreat  deal  of  money  has  been  spent  in  models 
which  are  of  no  great  use,  but  still  in  estimating  the 
value  of  the  cabinet  all  must  be  taken  into  account, 
so  that  really  the  cabinet  would  be  worth,  it'  you 
reckon  the  money  that  has  been  expended  upon  it, 
I  should  think,  at  least  3,500/.  This,  of  course,  is 
merely  my  own  estimate. 

2997.  Are  you  able  to  tell  the  Commission  what 
provision  is  made  by  the  colleges  for  teaching  physics  ? 
—I  can  tell  you  part  of  it ;  I  am  not  quite  sure  that  I 
know  the  whole.     There   appears  to  be   in  fact  pro- 
vision made  for  teaching  science  with  any  appearance 
of  completeness  in  only  four  colleges.     Christ  Church 
has  now  a  staff  of  three  scientific;  teachers,  the  three 
Lee's  Readers,  as  they  are  called,  one  for  physics,  one 
for  chemistry, and  the  third  for  physiology;  the  Lee's 
Readership  in  physics  is  quite  a  new  foundation,  the 
first  appointment  having  been  made  last  Christmas ; 
the  others  are  older  foundations.     Three  other  colleges 
(\Vadham,   Merton,   and   Magdalen)   have  appointed 
lecturers   on    science,  and   they  (by  an    arrangement 
amongst  themselves;  take  the  whole  of  the  scientific 
students  of  those  colleges  amongst  them.     Each  college 
appoints  a  man  skilled  in  a  special  branch  of  science. 
For   instance,   Wadham   has  appointed   a   physicist, 
Merton   has  appointed    a    chemist,  and    Magdalen  a 
physiologist ;   so    that   by  interchanging  the    men    at 
different  colleges  amongst  the  lecturers,  while  each 
college  only  pays  one  teacher,  yet  each  college  gets 
the  advantage  of  teaching  in  all  the  three  branches. 
Such    combinations    of    college    lecturers    are    now 
becoming  common  in  Oxford  ;  for  instance,  several  of 
the  mathematical  lecturers  have  combined,  and  so  have 
been  able  to  offer  students  a  much  more   complete 
course,  without  materially  increasing  the  work  of  the 
individual  teachers.     Besides  what  I  have  mentioned, 
I  do  not  know  that  any  other  provisions  are  made. 

2998.  Are  those  college  lectureships  in  any  way 
connected   with   your   professorships  ? — No,    not   at 
all. 

2999.  What  is  the  course  of  instruction  which  you 
pursue  ? — I    have    really   two    kinds    of  instruction. 
When  the   students  first  come  they  generally  know 
very  little  about  the   subject,  but  they  probably  know 
some    mathematics,    some    knowledge    of    which    is 
essential.     Then  they  attend,  first  of  all,. a  course  of 
experimental    lectures    (at    least    1    advise    them    to 
attend  a  course  of  lectures),  by  which  they  become 
accustomed  to  seeing  experiments  performed,  and  also 
get  some  general  knowledge  of  the  subject ;   I  also 
recommend  some  text  book  which  they  are  to  read, 
and  whenever  they  get  into  any  difficulty  in  reading 
they  are  to  bring  their  difficulty  to  me.     I  generally 
recommend  them  to  do  this  whilst  they  are  studying 
some  other  subject,  or  even  before  they  have  passed 
moderations  ;  and  after  moderations,  if  they  intend  to 
take  in  physics  for  their  special  honour  subject,  they 
come   to  the   physical  laboratory,   to   study  there   in 
quite    a   different  way.     In  the  laboratory  they  have 
the  apparatus  themselves,  and  are  called  upon  to  per- 
form certain  experimental  processes,  mostly  quantita- 
tive determinations,  the  teacher  of  course  giving  them 
all  the  instructions  in  the  detailed  use  of  the  instru- 
ments.    This  kind  of  instruction  first  of  all  takes  the 
form  rather  of  physical  manipulation,  and  the  accurate 
use  of  instruments  ;  afterwards,  researches  or  portions 
of  researches,  which  have  been  performed,  are  repeated. 
I  hope,  with  the  increased  accommodation  which  is  now 
being    provided,   to    be   able   eventually  to   add  real 
researches,  and  to  enable  the  advanced  students  to  do 
real  original  work. 


3000.  Will  you  .state  to  the  Commission  the  nature 
of   the    examination  in  the  school  of   natural  i-cienee  ? 
— It  differs  in  very  few  re-spurts  from  other  examina- 
tions in  science,  except  that  abortion  of  it  is  practical. 
A  man  cannot  get  it  first-class — at  least  it  is  not  ex- 
pected that   he   should   get  a  first-clans   in  natural 
science — unless  he  can  handle  instruments  properly. 
Of  course  I  speak  now  of  physics,     A  man  before  he 
can  get  a  first-class  in  physiology  must  lie  able  to 
dissect  ;   and  il'  lie  lake-  in  chemistry,  he  nuist  be  able 
to  carry  out  at  least  qualitative  analyses  ;  similarly 
with  physics,  he  must  he  able  to  adjust  the  instruments 
and  use  them  with  tolerable  facility. 

3001.  Do  you  take  part  in  the  examination  your- 
self?— Sometimes.     I  have  been  an  examiner,  but  the 
examinership  is  a  separate  office. 

3002.  You  are  not  a  permanent  examiner  in  right 
of  your  professorship? — No. 

3003.  Is    the    examination    chiefly   conducted   by 
papers? — There  are  several  papers  to  which  written 
answers  are  required,  just  like  any  other  examination  ; 
but  a  portion  of  the  examination  consists  of  questions 
which  have  to  be  answered  simply  by  performing  some 
process,  or  arriving  at  some  experimental  result.     1 
thought  that   perhaps  specimens  of  the  examination 
papers  might  be  interesting  to  the  Commission,  and  I 
have  brought  with  me  copies  of  the  papers  for  one  year. 
We  have  two  examinations  in  the  year,  and  these 
represent  one  of  the  examinations  (delivering  in  the 
same). 

3004.  (Dr.  Miller.)    How  many  do  you  examine 
practically  atone  time  ? — We  shall  be  able  to  examine 
a  good  many  in   the  new  building.     I  have  not  yet 
been  called  upon  to  examine  more  than  four  simul- 
taneously.    There  is  a  little  difficulty  on  account  of  the 
quantity  of  apparatus  that  is  required. 

3005.  (Chairman.)  Have  you  formed  any  opinion 
as  to  the  objects  which  induce  students  to  undertake 
the  study  of  physics  ? — 1  can  judge  only  by  what  they 
tell  me  when  they  come  and  suggest  joining  the  class, 
and  also  by  observing  what  they  do  with  themselves 
afterwards.      They  generally  say  when  they  come  to 
me  what  is  their  object.     Some  come  simply  because 
they  think  that  a  modern  liberal  education  is  not  com- 
plete without   some    knowledge   of  natural  science  ; 
there  are  a  good  many  of  these.     They  do  not  generally 
spend  very  much  time  in  the  laboratory,  in  fact  they 
Lave  not  time  to  do  so.     If  they  study  any  other  sub- 
ject very  seriously,  they  cannot  spend  much  time  in 
the  laboratory.     Those  who  work  longest  in  the  labora- 
tory are  apparently  intending  either  to  go  into  the 
medical  profession,  thinking  physics   a  fundamental 
part  of  their  training  ;    or  they  are  studying  with   a 
view  to  going  to  the  bar,  where  it  is  thought  that  a 

O  O  D 

knowledge  of  science  may  be  useful  ;  or  to  engineer- 
ing, or  some  branch  of  engineering,  where  science 
may  be  useful.  But  by  far  the  larger  part  are  in- 
tending to  be  teachers,  and,  judging  by  what  they 
do  afterwards,  the  great  majority  become  teachers. 
Almost  every  pupil  that  I  have  had,  who  has  really 
seriously  done  good  work,  and  of  whom  I  have  thought 
very  highly,  has  become  a  teacher  of  the  subject  either 
in  the  University  or  in  schools. 

3006.  How  many  years  do  they  remain  under  you  ? 
— It  varies  veiy  much.     1  should  think  on  the  average 
I  may  say  three  years,  but  I  have  only  four  years 
and  a  half  to  draw  the  average  from. 

3007.  Can  you  tell  what  number  of  students  you 
have  under  you  ? — The  number  of  students  in  the  labo- 
ratory has  been  very  small,  for  in  fact  we  had  no  proper 
accommodation,  and  my  only  chance  of  teaching  prac- 
tically has  been  to  use  the  lecture  theatre  for  a  labora- 
tory, and  to  borrow  what  rooms  I  could  from  my 
neighbours.     It  is  only  in  that  way  that  we  have  had 
a   laboratory   at    all,    and    therefore    the    number    of 
students    has    been    very    restricted.     The    number 
attending  my  lectures  during  the  last  three  years  has 
averaged  40.     I  do  not  include  in  that  number  the 
strangers  or  the  ladies  who  have  attended.     Sometimes 
a  number  of  ladies  have  attended,  but  they  are  not 
included ;  those  I  have  mentioned  are  really  students. 
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R.  B.  Clifton,        3(X>H.  But  you  have  different  courses  of  lectures, 
£*7..  M.A.,      have  you  not,  some  for  beginners  and  some  for  UI..M- 
who  nave  already  gone  through  one  course  of  your 
~  lectures  ?— Tea,    i    give  lectures    which    are    more 

mathematical.  In  fact,  in  many  lectures  I  do  no 
experiments  at  all.  I  assume  that  the  students  have 
seen  the  experiments.  »nd  I  simply  take  those  experi- 
ments for  the  basis  of  the  mathematical  investigation. 
But  the  number  I  have  mentioned  refers  to  the  course 
of  experimental  lectures.  This  is  the  principal  course, 
which  all  students  in  the  department  attend  at  some 
time  or  other. 

3009.  When  you  speak  of  40,  I  presume  you  mean 
University  students  ? — Yes,  University  students,  real 
students. 

3010.  Does   the   number    show   any   tendency    to 
increase? — Slightly;  but  the  tendency  is  to  improve 
in  quality  very  much.     It  appears  to  me  that  a  very 
different   class  of  men  is  now  attending  the  science 
lectures  from  what  was  the  case  formerly. 

3011.  Can  you  suggest  any  means  that  could  be 
taken  to  increase  the  number  of  scientific  students  ? — 
There  are  many  ways  in  which  1  think  this  might  be 
accomplished — three   especially.      We   want   science 
really  introduced  into  schools,  under  certain  restric- 
tions as  to  what  the  nature  of  the  science  taught  should 
be,  and  we  want  more  scholarships,  and  perhaps  more 
fellowships.    I  am  not  so  certain  about  the  fellowships, 
but  certainly    more    scholarships    are    required    for 
science.     We  also  want  permission  for  the  students  to 
pass  the   preliminary   examinations  in   classics    and 
mathematics  at  as  early  a  period  as  possible,  as  soon 
in  fact  as  they  are  able  to  pass  them. 

3012.  In  order  that  they  might  devote  themselves 
entirely  to  scientific  subjects  ? — Yes ;  I  do  not  in  the 
least  wish  the  literary  part  of  the  training  to  be  cut 
off,  indeed   I  think  too  high  an  estimate  cannot  be 
placed   upon    that   training;    but    supposing  that  a 
man  is  able  to  come  up  to  the  standard  to  which  he  is 
required  to  attain,  at  an   earlier  period  than  that  at 
which  he  is  now  allowed  to  pass,  he  should  be  per- 
mitted at  once  to  clear  himself  of  those  preliminary 
subjects,  and  really  start  his  scientific  work  earlier. 
With  respect  to  the  scholarships,  they  would  be  useful 
as  reacting  upon  the  schools. 

3013.  Do  you  think  that  instruction  in  science  in 
schools  might  be  promoted  by  allowing  elementary 
science  a  place  in  the  early  University  examinations  ? 
— Yes,  I  think  it  might  very  considerably  ;  at  present 
in  the  schools  in  which  science   is   taught  the  time 
which  has  been  occupied  in  teaching  science  counts 
for  nothing  in  first  entering  the  University  ;  however 
much  a  man  may  know  of  science,  he  gets  absolutely 
nothing  for  it  in  the  earlier  examinations. 

3014.  The    earlier    University    examinations    are 
confined  to  classics  and  mathematics,  are  they  not  ? — 
Yes,  they  are  confined  to  classics  and  mathematics.    I 
think  it  might  very  likely  be  most  advantageous  to 
allow  a   knowledge   of  science  to   be   offered   as  an 
alternative  for  some  part  of  that  course. 

3015.  Has  that  ever  been  under  consideration  by 
the  University  authorities  ? — I  do  not  know  whether 
it  has  really  been  under  consideration.     It  has  been 
a  good   deal  talked  about,  but  I  do  not   know  that  it 
has  been  officially  under  consideration  ;  in  the  final 
examinations  for  pass-men  it  has  been  actually  pro- 
posed that  science  should  form  part  of  the  course  as 
an  alternative. 

3016.  In    order    properly    to    develope    scientific 
studies  in  the  University,  do  you  consider  that  it  is 
necessary  that  the  colleges  should  co-operate  with  the 
University  ? — It  will  be  necessary,  otherwise  we  shall 
soon    cease   to    have    any    funds.     The  University  is 
rapidly  coming  to  the  end  of  its  income,  and  we  must 
have  funds  from  somewhere   if  we  want  further  ex- 
tension.     I  have  no   doubt  that  there  is  sufficient    to 
carry   on   the   departments   as    they   exist  at  present, 
luit    for    any   further  extension  it  will  lie  absolutely 
neiv-siry  to  olitain    funds   from  .-nine   source,  and   the 
colleges  seem   the   most  proper  source,  as  they  will 
profit  by  any  increased  facilities  afforded  to  students. 


3017.  You  stated  that  four  colleges  have  appointed 
a  certain  number  of  readerships,  and  appointed  also  :v 
teacher   in  science  ;  do  you  think  that  that  assistance 
should  be  afforded  in  other  departments  also? — Yi-s  : 
but  I  think  it  would   be  necessary  under  any  circum- 
stances  that  there   should    be   a   contribution   to   a 
common  fund. 

3018.  You  mean  actual  contribution  from  the  col- 
lege funds  in  aid   of  the  University  chest  ? — Yes,  a 
contribution  from  the  colleges  in  some  form  or  other. 

3019.  Do  you  think  that  the  scientific  scholarships 
should  be  at  the  disposal  of  the  University  or  of  the 
colleges  ? — I  am  rather  in  favour  of  some  University 
scholarships,  but  at  the  same  time  the  college  scholar- 
ships seem  to  answer  very  well,  and  they  are  probably 
more   generally  useful  than  University  scholarships 
would  be,  at  least  so  far  as  increasing  the  numbers  of 
scientific  students  is  concerned.     I  should  like  to  see 
some  of  both,  so  that  we  might   really  judge  from 
experience  what  the  effect  of  University  scholarship! 
would  be.     I  think  that  scholarships  in  science  may 
be  of  immense  value  as  reacting  upon  schools  and  as 
regulating  what  is  taught  in  schools.     I  find  by  the 
men  who  come  to  me  from  many  schools  where  science 
is  taught  that   they  have  acquired  some  general  in- 
formation respecting  physical  processes  and  phenomena 
without  any  foundation  whatever  of  mechanics  having 
been  laid,  and  the  result  is  that  the  knowledge  they 
appear  to  have  is  not  real  knowledge  at  all.  Too  much 
is  often  taken  for  granted,  and  the  students  do  not 
appear  to  understand  the  connexion  between  the  facts 
with  which  they    are  acquainted  and  the  principles 
upon    which  the  explanation  of  these  facts  is  based. 
I  think  that  if  the  examinations  for  scholarships  were 
to  be  restricted   in  such  a  way  as  to  ensure  that  the 
teaching  in  schools  should  be  thorough  and  not  of  too 
extensive  a  range  they  would  do  immense  good.     In 
almost    every    case    in    which  I  have   examined   for 
scholarships,    I   have  found    the  knowledge  of   ele- 
mentary mechanics  very  bad  indeed.  There  is  a  certain 
amount  of  information  respecting  physics,  but,  as  is 
most  likely  to  be  the   case  when  the  foundation  is 
wanting,  a  substitution  of  fine  language  for  logic. 

3020.  Are   those  scientific  scholarships  of  recent 
establishment? — I  think  they  are,  but  I  have  been 
at  Oxford  for  so  short  a  time  that  I  do  not  know  when 
they  were  established. 

3021.  (Dr.    S/iarpcy.)    You    were   not    educated 
originally  at  Oxford.  I  believe  ? — No,  at  Cambridge. 

3022.  (Chairman.)  Do  you  think  it  is  the  duty  of 
the  University  to  aid  in  increasing  knowledge  by  en- 
couraging original  research  ? — Yes,  certainly,  it  is  one 
of  the  main  functions  of  the  University. 

3023.  Does  Oxford  do  anything  in  that  direction  at 
present  ? — Very  little,  I  am  afraid.     I  suppose  that 
the  professors  are  officers  appointed  to  increase  our 
knowledge,  as  well  as  to  hand  down  the  knowledge 
that  we  have,  but  their  time  is  so  completely  taken  up 
with  teaching  now  that  it  is  almost  impossible  for  them 
to  do  anything  more  than  teach,  and  in  fact  not  to  do 
that  as  thoroughly  as  they  could  wish.     I  think   that 
one  main  duty  of  a  university  is  to  promote  scientific 
research,  and  another  is  to   supply  the  country  with 
the   very  best   teachers,  but   to  perform  both  these 
duties  well  a  considerable  staff  of  scientific  teachers  is 
required,  and  the  number  of  teachers  now  employed  is 
so  small  that  one  must  be  neglected  ;  to  attempt  both 
would  be  to  fail  in  both.     The  demand  for  teachers 
is  now  considerable,  and  is  increasing,  so  that  to  main- 
tain the  supply  we  have  to  spend  nearly  our  whole  time 
in  teaching. 

3024.  What  steps  do  you  think  necessary  in  order 
that  the  University  might  do   its  duty  in   promoting 
original  research  ? — I  think  that  professors  or  other 
teachers,  no  matter  by   what  name   they  are  known, 
should  be    relieved    to    a   certain     extent    from    the 
amount  of  teaching  they  have  at  present  to  undertake. 
This  can  only  be   done  by   increasing  the  number — 
either  by  increasing  the   number  of  professors  abso- 
lutely, independent  of  one  another,  or  by  giving  the 
professors  who  now  exist  a  larger  number  of  skilled 
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assistants,  who  would  do  u  largo  portion  of  the  work 
under  the  direction  of  the  professors. 

3025.  Between    those    two   methods    which    would 
you   prefer? — Up  to   a  certain   point  I  should  prefer 
the  second.    For  instance,  in  the  new  physical  laliora- 
tory  there   is  accommodation   and  a  sufficient  plant  to 
enable  a  certain   number  of  persons  to  teach  without 
interference,    but   if  more   than    that  number   were 
teaching  there,  I  think  it  would  he  found    that  there 
would  be   interference,  and  that   the  work  would  not 
go  on  very  smoothly  ;  consequently,  I  should  like   to 
see  the  plan  of  assistant  professors  under  the  professor 
adopted  until  the  existing  plant   is  fully  worked,  and 
after  that  to  have  new  professors  appointed,  each  with 
his  own  plant  and  staff  of  assistants. 

3026.  Would  the  assistant  teachers  be  of  the  same 
class  as  the  demonstrator  which  you  are   already  pro- 
vided   with  ? — Yes.     I  perhaps   may    mention   that 
the  demonstrator  is  the  Lee's  reader  in  physics,  Mr. 
lieinold.     It  happens  that  he  combines  both  offices. 

3027.  Are  there  also  other  steps  which  you  think 
necessary  with  regard  to  the  subject  that  we  have 
now  been  speaking  of  ? — One  point,  which  I  think  of 
great  importance,  is,  the  way  in  which  these  officers, 
professors,    or    sub-professors,  are    to    be    appointed. 
They  should  be  appointed  by  people  who  first  of  all 
are  thoroughly  acquainted  with  the  subject  which  is 
to  be  taught  ;  and  I  think  they  should  not  be  altogether 
unacquainted  with  the    way   in    which    it    has  been 
usually    taught  in    Oxford.    Very   often  branches  of 
science  are,  more  or  less,  restricted  by  University 
custom,  in  a  peculiar  manner,  and  if  the  special  mean- 
ing attached  to  the  title  of  an  office  be  not  understood 
by  the  electors,  although  acting  thoroughly  conscien- 
tiously, and  intending  to  do  their  best,  they  may  put 
another  meaning  to  the  title,  and  supply  an  article 
which  is  not  required,  the  teaching  not  representing 
the  line  which  has  become  customary ;  disturbance  is 
thus  introduced  into  all  arrangements  based  upon  the 
nature  of  the  instruction  which  a  particular  teacher  is 
supposed  to  give. 

3028.  How  are  the   professors  appointed  now  ? — 
Almost  every  professor  is  appointed  by  a   different 
board,  and  these  boards  vary  very  much  indeed.  There 
is  one  board  for  the   Saviliau  professorship,  another 
for  the  Sedleian,  and  another  for  the  Waynflete  ;  in 
fact,  I  do  not  know,  with  the  exception  of  the  two 
Savilians,  that  any  two  professors  are  appointed  by 
the  same  board.     Some  of  the  boards  have  only  one 
member   resident   in   the   University ;    the    Savilian 
board,  I  think,  has  only  one. 

3029.  Is  the  remuneration  attached  to  the  profes- 
sorships in  your  opinion  adequate  ? — I  am  afraid,  as 
a  professor,  I  hardly  ought  to  answer  that  question. 
As  a  general  rule,  I   think  that    the  remuneration 
ought  to   be  such  as  to  attract  the  best  men,  taking 
into  account  the  social  advantage  offered  to   a  pro- 
fessor,   viz.,    a  life   of  quiet   with    a  very  congenial 
pursuit.     Still,  I  think  that  the  remuneration  ought 
to  be  somewhat  comparable  with  a  fair  success  in  the 
professions  or  in  business.     Then  probably  one  of  the 
best  men  may  be  attracted  by  having   the  fair  re- 
muneration which  he  would  get  by  entering  a  profes- 
sion, together  with  the  extra  advantages   which  the 
office   would  give   him,    not  expecting,   perhaps,  the 
same  remuneration  which  he  would   get  if  he  turned 
the  same  abilities  to  the  pursuit  of  a  profession.     It  is 
perhaps  hardly  fair  to  ask  that. 

3030.  What  is  your  opinion  as   to  establishing   a 
system  of  pensions  ? — I  think  it  of  very  great  impor- 
tance.    I  believe  that  the  different  branches  of  science 
often   suffer  very  much,  as  far  as  the  teaching  of  our 
University  goes,  in  the  interval  which  elapses  between 
the  real  efficiency  of  one  professor  and  the  appoint- 
ment of  his  successor.     After  a  man  has  done  a  good 
many  years  of  work,  il  is  not  to  be  expected  that  he  will 
be  able  to  leach  so   efficiently,  or   to  keep   up  with  the 
progress  of  his  subject   SO  well,  as  \\henlirsl  appointed, 
and  it  is  extremely  hard   to  compel  such  u  man,  after 
he  has  spent  the  best  years  of  his  life  in  the  service 
of  the  University,  to  retire  without  any  remuneration 


whatever,  whereas  it  is  of  the  greatest  importance  to 
science  that  he  should  retire. 

3031.  There  is  no  pension  at  present,  1  believe  ?• — 
No,  1  think  there  is  no  instance  of  a  pension  given  to 
a  professor  at  present. 

3032.  You  think  that  the  cause  of  scientific  research 
might  also  lie  promoted  by  a  redistribution  of  the  f.  1- 
lowship  fund  ?— The  fellowship   fund  is  a  large  fund 
in   the  University,  and  one   naturally  looks  to  it.     It 
was  originally  designed  for  promoting  knowledge,  and 
it  certainly  only  does  that  in  u  moderate  degree  now. 
I  think  that  one  would  naturally  look  to  a  redistribu- 
tion of  it  as  affording  the  means  of  promoting  research, 
both  literary  and  scientific.     There  are  many  schemes 
which  suggest  themselves,  and  which  seem  likely  to 
accomplish  this  object,  but  perhaps  this  is  hardly  the 
occasion  to  mention  them. 

3033.  \Ve  understand   that   the  funds  applicable   to 
fellowships  might,  in  your  opinion,  be  made  available 
for  scientific  research  ? — Yes.     There  would  be  great 
difficulties   in  the  way  no   doubt,  on  account  of  the 
vested  interests,  which  would  necessarily  cause  con- 
siderable delay  in  carrying  out  any  complete  system 
of  redistribution  of  this  fund.  But  still  there  is  in  this 
fund  an  immense  amount  of  money  originally  intended 
for   promoting   knowledge,    and   perhaps   for   aiding 
teaching,  which  might  do  both.  I  should  be  very  sorry 
indeed  to  see  people  appointed  for  caraying  on  research 
only.     I  think  that  they  should  be  appointed  both  to 
prosecute  researches  and  to  teach.     I  believe  that  the 
teaching  helps  towards  the  research,  and  the  research 
materially  assists  the  teaching. 

3034.  There  are  a  certain  number  of  fellowships, 
are  there  not,  at  present  given  to  persons  eminent  in 
science?— Yes,  a  certain  number  of  fellowships  havo 
been  given  for  proficiency  in  science. 

3035.  Has  that  number  increased  lately  in  Oxford  ? 
— It  is  only  quite  recently  that   any  have  been  given 
at  all.  By  the  new  statutes,  colleges  are  now  compelled 
to  recognise  all  the  schools  in  electing  to  fellowships. 

3036.  Can  you  tell  the  Commission  how  many  fel- 
lowships are  given  for  eminence  in  science? — It  is 
difficult  to  distinguish  for  fellowship  purposes  between 
science  as  represented  by  the  natural  science  school 
and  mathematics,  because  a  fellowship  is  often  awarded 
for  excellence  in   both  mathematics  and  science.     I 
think  that  I  may  say  that  not  more  than  10  fellows 
have  been  appointed  for  natural  science  in  any  form 
whatever. 

3037.  Including  those  that  are  partly  mathematical? 
— Yes,  including  those  that  are  partly  mathematical, 
not  including    those   that   are  wholly   mathematical. 
Many  colleges  have  their  own  mathematical  tutors,  so 
that   there  would  be  several  mathematical  fellows.    I 
should  say,  however,  that  some  are  included  in  the 
number  mentioned  who  are  not  fellows  properly  so 
called.    A  fellow  receives  a  certain  income,  and  is  re- 
quired to  do  no  duties  whatever.     Of  the  10  scientific 
fellows  three  are  Lee's  readers.      They  are  compelled 
now,  I  believe,  to  reside  in  Oxford  and  teach,  so  that 
they  receive  the  remuneration  of  a  fellow,  but  they 
have   duties   to  perform.     They  cannot  go  away  and 
carry   this   money  anywhere ;    so   that   these   offices 
represent  what  fellowships  ought  to   be  rather  than 
what  they  are.     Then  I  have  included  myself  in  this 
list,  and  perhaps  I  may  mention  how  I  happen  to  be  a 
fellow  of  a  college.  Some  of  the  colleges  have  the  power, 
by  their  new  statutes,  of  electing  a  professor  to  a  fellow- 
ship without  any  examination,  and  he  has  all  the  privi- 
leges, except  ing  that  if  he  be  a  married  man  he  has  no 
rooms  in  college  ;  but  otherwise  he  has  all  the  same 
privileges  as  other  fellows,  the  only  difference  is  that 
if  he  at  anytime  resigns  his  professorship  he  thereby 
vacates  bin  fellowship  also.     So  that  it  really  comes 
to  this,  that  anyone  of  these  colleges  may  increase  the 
stipend   of  any   professor  that  it   pleases,  or   of  any 
number  of  professors  that  it  (.leases.      Merton  College, 
has    in    this  wav  elected    me  to  a  fellowship,  so  that   I 
have   the    income  of  this  in  addition   to  my  ordinary 
stipend.      I    have    included   this    fellowship    in  jl^ 
number  of  scientific  fellowships  which  I  have  </'• 


H.  II.  Clifion, 

AV/.,  M.A., 

I'.lt.X. 
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H  Chttcm,    they  do  i"".  1  believe,  exceed  10,  and  to  four  of  them 
.1.,'    duties  in  the  University  are  attached.     According   to 
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the  c:il<-iiil:ir  I  tiud  that  there  arc  372  fellows  al- 
•  111  ai  the  same  time  it  must,  he  remembered 
that  a  large  portion  of  the  whole  number  had 
filled  up  many  rears  before  there  was  a  natural 
p-cience  school  nt  all,  and  consequently  it  is  not  pos- 
sible to  put  that  total  against  the  number  of  scientific 
appointments. 

3038.  (Professor    Hiixli-i/.)    I    presume    that    the 
elections  to  scientific,   fellowships  would   he  guided  by 
the  number  of  persons  who  passed  through  the  scien- 
tific school  ?— 1  should  think  that  they  ought  to  be  so 
guided.      It   must   he   remembered,    however,    that    a 
large  portion  of  the  fellowships  can  only  be  given  to 
men,  either  in  holy  orders,  or  expressing   their  inten- 
tion to  become  clergymen.     The  competition  for  these 
fellowships  is  not  free,  fis  only  men  adopting  a  parti- 
cular profession  are  eligible. 

3039.  Can  you  tell  us  the  proportion  of  persons 
going  through   the   scientific  schools  every  year  to 

who  take  the  ordinary  course  of  the  University  ? 
— I  can  perhaps  give  vou  some  information,  although 
it  may  not  he  absolutely  exact,  that  is  to  say,  dif- 
ferent interpretations  might  be  put  upon  what  I  mean 
by  different  schools.  I  take  the  calendar  for  my  guide, 
and  simply  examining  the  class  lists  for  the  last  three 
years  (1867-1869),  I  find,  if  the  first  classes  only  are 
compared,  that  is,  the  classes  in  which  are  the  men 
•who  would  be  most  likely  to  get  fellowships,  taking 
on  the  one  hand  the  natural  science  school,  and  on  the 
other  hand  the  three  other  schools,  viz.,  the  classical 
school,  the  mathematical  school,  and  the  law  and 
modern  history  school,  then  for  every  one  apparently 
supplied  by  the  natural  science  school  there  are  4-83 
supplied  by  the  other  schools  combined,  so  that  the 
natural  science  school  supplies  one  sixth  of  the  whole, 
and  the  others  supply  the  remaining  five  sixths.  If 
the  second  classes  are  compared,  then  we  have  a 
smaller  proportion  of  the  whole,  1  in  13'75  ;  in  the  case 
of  third  classes,  we  have  a  still  smaller  proportion,  viz., 
1  in  27'4.  I  may  add  that  the  natural  science  school 
has  now  a  very  high  standard,  and  those  who  wish 
simply  to  get  honours,  to  go  through  the  University 
with  a  certain  amount  of  honours,  would  not  I  think 
be  likely  to  choose  this  school,  because  they  would  get, 
without  perhaps  the  same  amount  of  work,  in  some 
other  school,  a  low  honour— it  might  be  got  easily.  I 
think  so  at  all  events.  I  know  that  the  scientific 
standard  is  high.  Then  again  almost  every  hoy  whe.n 
he  comes  to  the  University  has  already  had  such 
a  drilling,  if  he  has  been  at  a  good  school,  in  classics 
and  some  parts  of  mathematics,  that  he  naturally  goes 
on  with  the  study  of  those  subjects  as  being  best 
prepared  for  them,  whereas  very  likely  he  has  had  no 
instruction  in  science  at  all,  and  consequently  it  is  an 
entirely  new  subject  to  him.  These  are,  J  think, 
reasons  why  the  numbers  in  the  natural  science  school 
are  small  ;  and  then,  lastly,  the  men  who  really  go  to 
into  that  school,  as  far  as  my  experience  goes,  are  for 
the  most  part  very  earnest  men  indeed,  who  intend  to 
make  some  practical  use  of  their  scientific  knowledge, 
and  consider  a  high  class  as  of  the  greatest  value  in 
their  future  career;  this  may  to  some  extent  account 
for  the  diminution,  in  the  case  of  the  lower  classes,  of 
the  proportion  of  science  students  to  others  obtaining 
a  corresponding  class.  If  von  take  the  first  and  second 
classes  together,  you  will  find  that  the  numbers  in  the 
natural  science  school  are  to  those  in  the  other  schools 
combined,  as  one  to  eight  ;  and  if  the  first  three  classes 
taken  together  are  compared,  the  natural  science  school 
1  to  1  I'.j  in  the  other  schools  combined. 

3040.  Then  the  proportion   of    fellowships    given, 
having  regard  to  the    number  of  men  who  take  first 
classes  iii  the   natural   sciene.f/  school,  is  very  fair? — 
Hardly  so  ;    but    there    again    it    would   be   extremely 
difficult  to  arrive  at  a  fair  conclusion,  because  so  many 
of    those    who    have    taken    physical    honours    have 
fellowships  for  mathematics,  so  that  il   is  scarcely  pos- 

profe!1  to  sl'parate  these  schools.     But  the  way  in  which 
•Id  be  best  indicated,  remembering  tl- at  there  are 


thc-c  difficulties,  is  this:  by  taking  the  number  oi 
fellows  who  are  B.A.'s  from  the  list,  because  nearly 
the  whole  of  these  must  have  graduated  within 
the  last  three  years,  the  three  years  to  which  the 
numbers  I  have  mentioned  refer.  The  number  of 
natural  science  graduates  in  these  three  years  elected 
to  fellowships  for  natural  science  is  three.  That  does 
not  mean  that  there  have  been  only  three  elected  in 
these  three  years,  but  the  number  of  graduates  in  tin- 
last  three  years  that  have  been  elected.  Others  mav 
have  been  elected,  one  or  two  others  certainly  have 
been  elected  in  that  period,  but  they  had  taken  their 
degrees  previous  to  the  three  years  in  question, 
that  is  to  say,  they  were  M.A.'s  when  they  wen- 
elected.  The  number  of  natural  science  graduates  in 
the  above  three  years  elected  to  fellowships  is  three, 
and  the  number  of  B.A.  fellows  is  42,  including 
the  above  three;  consequently  there  would  be  one 
fellowship  for  natural  science  to  13  fellowships  for  tin- 
subjects  treated  in  the  other  schools,  while,  as  I  have 
said,  the  first  classes  are  as  1  to  4'83.  I  must  say. 
however,  that  as  far  as  physics  is  concerned  I  see  no 
reason  for  complaint.  I  am  not  so  anxious  that  the 
number  of  fellowships  for  natural  science  should  be 
increased,  as  that  the  whole  question  of  the  distribution 
of  the  fellowship  fund  should  be  thoroughly  recon- 
sidered. 

3041.  (Chairman.')    Are   your    present    scientific 
fellows  required  to  teach  ? — No  ;  some  of  them  are 
not  resident. 

3042.  Are  you  of  opinion  that  it  is  the  business  of 
a  university  to  attempt  purely  professional  instruc- 
tion ? — No,  I  think  not ;    I  think   it  would   be    im- 
possible to   attempt  purely   professional  instruction. 
By  purely  professional  instruction  I  mean  that  which 
consists  in  teaching  the  practical  details  of  professions 
or  industries;  such  details  can  only  be  properly  learnt 
in  establishments  where  the  respective  businesses  are 
really  carried  on.     The  University  can  and   ought  to 
give  the  best   literary  and    scientific  training,  and  so 
make  the  acquisition  of  the  knowledge  of  professional 
details  easy  for  a   student,  but  these   details  must,  I 
believe,  be  learnt  in  actual  places  of  business. 

3043.  As  a  place  of  training  for  the  professions,  do 
you  think  that  the  usefulness  of  the  University  might 
be  largely  increased  ?— Yes.     The  main   hinderances 
to  the  usefulness  of  the  University  in  this  way  appear 
to  be  the  length  of  the  course  of  study  and  the  expense 
of  residing  in  college.     The  latter  difficulty  has  pro- 
bably been  partly  removed  by  the  admission   of  non- 
collegiate   students,  and   both  might,  I  think,  be  to  a 
great  extent  removed  by  affiliating  colleges  in  different 
parts  of  the  country,  and  by  allowing  a  portion  of  tin- 
necessary  period  of  study  to  be  passed  in  these  coli 

Of  course  it  would  be  necessary  to  exact  some 
deuce  in  the  University  itself,  so  that  we  might  realiv 
give  a  portion  of  the  instruction  and  form,  from  actual 
experience,  an  idea  of  what  the  capabilities  of  the 
men  are  ;  say  one  year  out  of  three  should  he  passed  in 
Oxford,  and  two  years  in  an  affiliated  college. 

3044.  Do  you  think  that  the  last  year  should  be 
passed   in  the  University  ? — Yes,  I  think  so.     With 
the  exception  of  one   or  two  colleges  in  the  countrv, 
the  chances  are  that  we  should   be  able  to   supply  the 
most  extensive  range,  of  study,  and  the  best  appliances, 
and    consequently  the  University  would   be  the  best 
place  to  finish  at  upon  the  whole. 

3045.  (Professor     Stokes.)    Was    the    money    by 
which   the   new  physical  laboratory  was  built  derived 
from  the  University  chest,  or  from  contributions  from 
colleges  or  private  subscriptions,  or  some  other  source  ? 
— It  was  derived  from  an  ancient  special  bequest. 

3046.  You    spoke    of    intercollegiate    lectures    on 
physics  and  other   branches  of  natural  science  ;  are 
the  lectures  on  those    subjects   in   any  way  under  the 
direction  of  the  professors.  ? — Not  at  all  ;  it  is  merely 
an    arrangement  between    the   lecturers;    each   takes 
one    subject  or   two   subjects,  as  the  case   may  be, 
which  bethinks  he  is  most  likely  to  teach  well,  which 
he  knows  most  about,  and  he  takes  pupils  from  other 
colleges  ou  consideration  that  the  lecturers  of  those 
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colleges  take  pupils  from  his  in  other  subjects  which 
he  supposes  that  they  know  best. 

5047.  Would  you  consider  it  a  preferable  system 
that  there  should  he  subordinate  lecl.iircrs  lecturing 
under  tho  direction  of  the  professors  at  the  University 
generally  ? — I  think  it  would  in  some  respects  IK; 
better,  but  I  should  be  sorry  to  see  any  independent 
person,  who  wished  to  give  lecture's,  prevented  from 
doing  so. 

3048.  Do  you  practically  find  yourself  that  you  have 
any  time  worth  mentioning  left  for  original  research  ? 
— Absolutely  none.     I  may  mention  that  during  the 
term  in  which  I  have  had  the  laboratory  class,  in  the 
rough  way  in  which  it  has  lieen   possible  before    the 
new  rooms   were   built,  I   have  rarely  managed  to  do 
t  he  work  which  I  considered  necessary  in  less  than  eight 
hours'  laboratory  work  a  day,  and  I  was  too  exhausted 
at   the  end  of  the  day  to  devote  myself  to  research. 
And  even   during  the  terms   in  which  I  have  merely 
given  lectures,  these  required  so  much  preparation  that 
I  found  very  little  time  for  doing  more  than  answering 
the  questions  of  students  who  called  upon  me. 

3049.  Do  you  not  think  it  desirable  that  the  pro- 
lessors  in  the  various  branches  of  natural  philosophy 
should  have  a  far  greater  amount  of  time  at  their  dis- 
posal which  they  might  devote  to  original  research? 
—  Certainly. 

3050.  How  would  you  reconcile  that  with  efficient 
teaching  on  their  part  ? — I  should  like  to  see  the  range 
of  subjects  which  each  teaches  more  restricted.     The 
whole  of  physics  is  now  too  large  a  subject  for  one 
man  to  attempt  to  know  ;  he  will  probably  only  know 
one  part  thoroughly  well,  and  of  the  remainder  he  will 
have  a  good  general  knowledge.    If  he  were  to  restrict 
his  teaching  mainly  to  that  one  part,  and  to  obtain  the 
assistance  of  other  teachers  in  other  parts,  he  would 
gain  a  great  deal  of  time  for  research  ;    he  would 
iiiive    his   attention   constantly   directed  to  a  single 
branch,  and,  consequently,  he  would  become  much  more 
thoroughly  acquainted  with  it,  and  the  students  would 
be  always  taught  a  subject  by  a  man  who  made   that 
subject  his  special  study. 

3051.  Then  in  that  case  I  presume  the  subordinate 
teachers  who  would  be  teaching  other  branches  would  be 
to  a  considerable  extent  independent  of  the  professor, 
and  not  under  his  direction  ? — I  think  they  should  be 
somewhat  under  his  direction,  with  a  good  deal  of 
liberty,  no  doubt,  but  not  so  much  that  they  could 
take  their  own  course  perfectly  independent  of   what 
the  professor  or  their  colleagues  wished.     They  must 
work  together.     The  professor  would  have  to  arrange 
so  that  there  should  be  no  clashing,  and  so  that  there 
should  be  a  certain  unity  in  the  teaching  :  as  a  man 
would  have  to  go,  upon  this  plan,  necessarily  under 
many    different  teachers  in  going  through   the  whole 
course,    it  would   be    necessary    that    there    should 
be  some  means  of  ensuring  a  certain  amount  of  unity 
in    the    teaching.     That   to   a  certain    extent  would 
interfere  with  the  absolute  independence  of  the   sub- 
]ii oiessors,  or  whatever  they  may  be  called,  but  at  the 
same  time  they  might  be  left  almost  independent. 

.'iO-j2.  Then  although  you  consider  it  desirable  that 
the  professors  should  attend  more  particularly  to  some 
one  branch  of  physics,  you  would  not  go  the  length  of 
saying  that  you  thought  it  desirable  that  the  subject 
of  physics  should  be  split-up  into  two  or  three  regarded 
as  perfectly  independent  branches,  each  with  a  pro- 
fessor of  its  own,  and  it  may  be  an  assistant  teacher 
under  him  ? — I  should  hardly  go  so  far  as  that,  I 
think.  There  is  a  great  deal  to  be  said  for  that  plan, 
certainly,  but  at  the  same  time  I  think  that  the  dif- 
ferent branches,  although  they  are  very  distinct,  yet 
they  are  so  intimately  connected  with  one  another, 
that  it  is  better  to  have  one  person,  who  professes  and 
ie  Mippo.-i'd  to  have  a  general  knowledge  of  the  whole, 
to  help  forward  the  working  of  the  other  teachers 
according  to  one  system.  I  am  not  sure  that  the 
other  plan  might  not  be  the  best,  but  of  the  two  plans 
I  should  prefer  to  have  one  professor  with  a  number 
of  sub-professors,  rather  than  to  divide  the  subject 
among  a  number  of  absolutely  independent  teachers. 


F.Jt.S. 
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3053.  Do   you   not  think    it   desirable    that  more    S.  B.  Clifton, 
persons  than  tho  one  professor  should  bo  engaged  in 

original  research  ? — Yes;  L  should  think  that  ilie-e 
sub-professors  would  not  have  so  much  in  do  us  to 
prevent  tin-in  from  also  undertaking  research.  They 
would  severally  restrict  themselves  to  their  own 
branches,  and  for  the  same  reason  that  the  professor 
would  have  leisure,  much  more  would  they  have 
leisure,  for  the  professor  would  have,  as  a  general 
rule,  a  quantity  of  routine  business  which  they  would 
not  have. 

3054.  Then  you  would  consider  it  important  that 
even  tho  subordinate  professors,   us   I  may  call   them, 
or  the  assistants  to  the  professors,  .-bould  not  have  by 
any  means  the  who.'e  of  their  time  occupied  in  teach- 
ing ? — Precisely  so.     I  think  also  that  any  man  who 
may  not  be  engaged  in  teaching,  but  who  m.-iv  wish 
to  undertake  a  research,  should  bo  encouraged  to  do 
so  ;  he  should  have  the  means  placed  at  his  disposal 
for  carrying  out  any  research  which   seemed  likely  to 
the   professor  and    sub-professor,  or  to   some   board 
appointed  for  the  purpose,  to  be  worth  doing.     Every 
help    should  be  given  to  a  young  man  in  the  way 
of  supplying  expensive   apparatus,  or  rather  of   al- 
lowing him    the  use  of  the  University  cabinet,  pro- 
vided  always  that   he   does  not   interfere  with  the 
teaching.      This    new  physical   laboratory  is  cut  up 
into  small  rooms,  so  that — during  the  vacations,  for 
instance — a  large  number  of  men  might  severally  have 
each  a  room,  and  carry  on  researches   there  when    it 
was  not  wanted  for  teaching  purposes.     Some  of  the 
rooms  are  separated  from  those  used  for  the  ordinary 
laboratory  course,  so  that  they  might  be  used  even 
during  term  time  for  the  purposes  of  research,  if  the 
number  of  students  should  not   be  sufficient  to   fill 
them  all. 

3055.  You  are  of  opinion,  are  you  not,  that  the 
number  of  scientific  students  might  be  increased  by 
the  more  general  introduction  of  scientific  instruction 
into  schools  ? — Yes. 

3056.  Do  you  consider  that  boys  at  an  early  age 
can  study  with  advantage  such  a  subject  as  physics  ? 
— I  would  rather  that  they  should  study  mechanics 
first.      I   do    not    think   that   physics   can   precede 
mechanics. 

3057.  In  the  preliminary  instruction  in  schools  for 
boys  intending  to  come  to  the  University,  you  would 
prefer    to    combine    mechanics  with   perhaps   those 
branches  of  science  in  which   observation  was  more 
useful? — Mechanics  and  chemistry  I  should  like  to  see 
combined,  and  I  think,  as  far  as  my  experience  goes  in 
Owens   College,  and  at  Oxford,  that  a  large  amount 
of  thoroughly  accurate  mechanics  may  be  taught  by 
experimental  lectures,  simply  taking  the  experiments 
to  furnish  the  premisses,  and  then  making  the  whole 
argument  thoroughly  logical,  as  logical  as  it  would  be 
if  the  subject  were  treated  mathematically;  whene\er 
a  step  becomes  necessary  which  would  require,  in  the 
complete  study,  a  more  elaborate  mathematical  treat- 
ment, a  new  experiment  must  be  performed  to  furnish 
a  new  premiss. 

3058.  (Sir  J.  Kay- Shuttleworth.)  With  regard  to 
secondary  schools,  such  as  those  which  are  about  to 
be  founded  by  the  Endowed  Schools'  Commission  for 
the  cultivation  of  forms  of  modern  instruction,  might 
not  the  boys  in  them  be  classified  in  future  very  much 
according  to  the  observation  of  the  master  as  to  their 
natural  poweis;  as,  for  example,  a  boy  having  power* 
of  observation,  or  a  boy  having  powers  of  calculation, 
or  a  boy  having  linguistic  powers,  might  be  put  into 
different  courses  of  study,  and  so  by  natural  selection 
the  natural  faculties  of  those  boys  which  are  most  pro- 
minent might  be  most  cultivated  ? — Yes ;  I  should 
think  that  might  be  possible,  but  care  must  be  taken 
not  to  render  the  instruction  given  in  any  course  too 
one-sided. 

3059-  Is  it  not  apparent  from  such  considerations 
that  the  studies  would  naturally  group  themselves  into 
giving  a  greater  degree  of  prominence  to  those  de- 
partments of  study  which  depend  upon  observation, 
or  upon  mathematics,  or  upon  languages? — I  think 
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that  the  st.idi-  .lepcnding  upon  languages  upon  ob- 
NrTadOB,  oml  upon  mathematics  respectively,  are  all 
,,,,,iv  or  Itm  distinct ;  but  in  the  case  of  physics,  the 
distinction  between  the  last  two  cannot  be  sharpy 
drawn  ;  it  is  n  science  of  observation,  but  absolutely 
requires  the  application  of  mathematics. 

3060.  It  is  quite  clear  that  they  are  not  so  distinct ; 
but  may  it  not  be  within  your  observation  that  there 
are  boys  who  have  no  high  mathematical  power,  and 
yet  have  very  considerable  power  of  observation  ?— 
Yes,  there   appear  to   be   cases  of  that  kind,  but  J 
believe  they   are  but  few,   and    I  think  that  many 
apparent  cases  are  only  noticed  in  after  life,  when  you 
cannot  really  judge  whether  if  the  mathematical  power 
ha.l  been  developed  originally  it  might  not  have  been 
very  good. 

3061.  May  it  not  be  within  your  experience  that  a 
boy  has  been  very  often  thoroughly  dull  at  a  school, 
and  it  has  not  been  found  possible  either  to  improve 
iiis  mind  in  the  direction  of  language  or  mathematics, 
notwithstanding  every  effort,  and  yet  that  afterwards 
he  may  have  exhibited  considerable  powers  of  obser- 
vation, for  example,   shown  a  talent  for  botany,  or 
some  other  subject  of  a  similar  kind  ? — I  have  had 
•very  little  experience  of  boys  at  school,  but  I  should 
say  that  I  have  never  met  with  such  a  case. 

3062.  (Professor    Stokes.)  Have   any  cases   fallen 
under  your  notice  in  which  you  have  had  reason  to 
think  that  positive  injury  was  done  by   a  perpetual 
study  of  the  higher  branches  of  physics,  leading  the 
student  to  pass  on  for  reasons  which  really  were  no 
reasons  at  all,  or  to  suppose  that  he  knew  subjects 
respecting    which    his    knowledge  was   exceedingly 
vague? — I  am  sure  that  a  great  deal  of  injury  is  done 
by  the  perpetual    study  of  the  higher  branches  of 
physics  without  a  good  foundation  of   mathematics 
and  mechanics.     I  sometimes  find  that  it  is  apparently 
impossible   to   induce    persons  who  have  studied  in 
this  manner  to  reason  in  a  thoroughly  logical  way  ; 
they  have  got  so  into  the  habit  of  substituting  fine 
language  for  logic  that  they  never  get  out  of  the  way 
of  doing  it. 

3063.  Where  should  you  suppose  that  this  posi- 
tively   injurious    teaching     is    acquired? — I    do    not 
always  know  the  antecedents  of  my  students,  and  I 
should  hardly  like  to  answer  that  question  without 
very  strong  evidence. 

3064.  Have  you  any  evidence  as  to  the  probable 
motives  which  induced  the  students  to  study  in  this 
inexpedient  manner  ?— I  have  frequently  been  told  by 
those  who  have  appeared  to  me  to  have  acquired  the 
habit  I  have  mentioned,  that  they  have  been  attend- 
ing what  they  call  science  schools.     I  do  not  know 
what  sort  of  schools  they  are,  whether  they  are  the 
Government  schools  or  not,  but  they  have  expressed 
it  in  that  way,  that  they  have  been  attending  science 
schools.     They  appear  to  have  been  taught  very  little 
mathematics,   but    they  have    obviously  heard  some 
very  inferior  scientific  lectures,  and  they  have  probably 
adopted  the  greater  part  of  that  which  was  inferior  in 
what  they  have  heard,  and  very  little  of  that  which 
was  good.     A  pupil  is  very  apt,  unless  he  is  a  very 
good  one,  rather  to  copy  the  eccentricities  and  defects 
than  the  good  qualities  of  the  teacher. 

3065.  (Dr.  Miller.)  Have  you  had  any  experience 
of  cramming  for  examination  ? — As  examiner,  I  have 
frequently  'had  reason  to  think  that  candidates   have 
attempted  to  gel    up  something  about  a  subject  in 
order  to  pass  the  examination, -while   in   reality  they 
knew  nothing  whatever  about,  it.     This  attempt,  how- 
ever, shows  itself  in  a  very   different  way  from  the 
undesirable  habit  I  have  mentioned. 

3066.  (Professor   Stokes.)  Then   you    would  ima- 
gine that    the' result  ATOM    rather  from  the   inferiority 
of  teaching  than   from   the   boys,  attempting  to  study 
the  higher  branches  of  science  at  too  early  an  age  'i — 
I  can  scarcely  say  that  ;  the  result  may   have  arisen 
from  either  cause,  or  from  both  combined.     It  struck 
mt:  that  it  was  often  due  to  their  having  attempted  to  do 
too  much  in  a  short  time,  and  probably  with  insufficient 
appliances.     I  do  not  know  that  what  I  have  observed 


always  points  to  the  fault  of  the  teaching  ;  the  instruc- 
tion given  may  have  been  good,  and  I  may  have  had 
a  veiy  bad  caricature  of  it  brought  to  me.  I  cannot, 
however,  imagine  that  a  good  teacher  would  encourage 
a  boy  to  study  the  higher  branches  of  science  with- 
out a  good  foundation  having  been  laid. 

3067.  You    spoke    of    a   board    for    the   election 
of  the  various  professors.     Are  the  members  of  this 
board,  as  a  general  rale,  from  the  nature  of  the  offices 
which  they  hold,  conversant   with  the  subjects  con- 
cerned in  the  teaching  of  the  professors  whom  they 
elect  ? — I   should  say  not   in  many  cases.     Perhaps  I 
may  tell  you  who  they  are  in  one  or  two  cases,  and 
you  will  be  able  to  judge  better  ;  I  will  take  one  of 
the  oldest,  the  Saviliau  board.     This  board  appoints 
to  the  chairs  of  astronomy  and   geometry,  and   the 
electors  are  the  Archbishop  of  Canterbury,  the  Lord 
Chancellor   of  Great  Britain,  the  Chancellor  of  the 
University,  the  Bishop  of  London,  the  Secretary  of 
State  for  the  Home  Department,  the  two  Chief  Justices, 
the  Chief  Baron  of  the  Exchequer,  the  Dean  of  Arches, 
and  the  Warden  of  New  College  ;  the  Vice-Chancellor, 
who  may  or  may  not  be  a  scientific  man,  may  be  taken 
into  their  counsel  (he  is  not  a  member  of  the  board). 

3068.  What  would  you  consider  in  the  abstract  the 
best  kind  of  body  for  the  election  of  any  particular 
professor? — I  think   three  of  the  professors,  whose 
subjects  are  nearest  akin  to  that  which  the  person  to 
be  appointed  is  to  teach,  would  form  a  good  nucleus 
for  a  board,  as  they  should  be  most  directly  interested 
in  the  success  of  the  man  to  be  elected.     To  them 
might  be  added  the  Vice-Chancellor,  or  some  person 
appointed  by  the  Vice-Chancellor  and  Proctors,  and 
also  some  person  appointed  by  the  college  from  which 
the   income   of  the   vacant   professorship    is   partly 
derived.    In  this  way  I  think  an  efficient  board  would 
be  formed,  but  a  board  as  good,  and  possibly  in  some 
respects  better,  might  be  obtained  thus :  to  join  to 
the  persons  appointed  by  the  Vice-Chancellor  and 
the  college,   as   already    suggested,    three   carefully 
selected  persons  (scientific  men  for  a  scientific  chair), 
of  whom  a  majority  at  least  should  be  resident  in  the 
University ;    and   to    enact   that    when    a    vacancy 
occurred,  by  the  death  or  resignation  of  one  of  these 
persons,  the   remaining  members   of  the  board,  to- 
gether with  the  professor  then  occupying  the  chair 
to  which  the  board   elects,    should   select   some  in- 
dividual to  fill  the  vacancy,  subject  to  the   condition 
of  maintaining  the  preponderance  of  persons  resident 
in  the  University. 

3069.  You  would  rather  not  have  ex-offic.io  mem- 
bers?— I  think  that  individuals,  who  are  well  known, 
are  more  to  be  relied  upon  than  persons  who   may 
happen  to  hold  particular  offices.     An  individual  pub- 
licly selected  to  perform  an   important   duty   is  more 
likely  to  feel  the  responsibility  of  his  position  than  a 
person  upon  whom  the  duty  devolves,  merely  because 
he  holds  a  particular  office. 

3070.  Then  you  would  have  no  professors  on  the 
board   ex  officio? — No.     As  a  matter    of  fact   there 
would    generally    be  professors    on   the    board,    con- 
stituted according  to  the  second  plan  which   1  have 
suggested,  but  I  should  prefer  that  they  should  not  be 
members  of  the  board  ex  officio. 

3071.  (Dr.  Miller.)  How   many   lectures  are  you 
compelled  to  give  ?— I  am  compelled  to  give  12  lectures 
per  term,  in  two  terms. 

3072.  Then  the  entire  devotion  of  your  time  for  the 
sake  of  the  students  is  optional  on  your  own  part? — 
Yes.     Twelve  experimental  lectures,  if  the  lectures 
are    tolerably    elaborate    and    cover   a   good   deal    of 
ground,  require  a  large  amount  of  time  to  be  spent  in 
their   preparation,  especially  when   the  experiments 
are  of  a  quantitative   character.     But    at    the   same 
time,  I  need  not  devote  my  whole  time  to   teaching; 
for  instance,  1  might   have  one  entire  term  to  myself 
if  I  liked.     I  am  compelled,  besides  giving  the  lectures 
I  h:i\e  mentioned,    to  give  instruction   once   a  week 
during  one  term,  sine  ulld  solnniittite  as  it  is  expressed 
in  the  statutes.     I  comply  with  this  requirement  by 
appointing  certain  hours  in  each  week,  during  which 
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any  students  who  call  upon  me  may  obtain  such 
assistance  as  I  can  render  in  any  difliculties  which 
may  have  occurred  to  them  in  the  study  of  physics. 

3073.  Do  yon  give  ;m  advanced  course  or  an  elemen- 
tary course,  or  both? — I  generally  have  two  courses. 
I  have   this  general  course  of  experimental    leeinres, 
which    is    not,    a   mathematical    course.       In    fact,    I 
merely  ask  a  knowledge  of  elementary  geometry,  and 
quite  elementary  algebra  and  arithmetic,  and  1  avoid 
mathematical  operations  as  much  as  possible,  but  1  try 
to  make  (lie  lu_rie  as  perfect   as   possible,  drawing  my 
premisses  from  the  experiments  which  I  show. 

3074.  Do  you  compel  the  students  to  pass  through 
n    matriculation   before   attending  your    class  ? — No, 
there  is  no  examination  whatewr. 

3075.  So  that  you  do  not  require,  any  mathematics  ? 
— No  ;  if  they  find  that  they  cannot  follow  me  they  can 
leave  the  class.     There  is  no  compulsion  as  to  attend- 
ing my  lectures  at  all.     Afterwards  in  the  laboratory 
course,   which  may   be    considered    as   the  advanced 
course,  each  student  works  separately,  and  the  nature 
and  extent  of  the  work  done  by  any  individual  must 
to  some  extent  depend  upon  his  mathematical  know- 
ledge.    I  also  give  sometimes  a  short  series  of  lectures 
purely  mathematical,  especially  when  I  have  students 
who  are  studying  optics. 

3076.  Those   are  given  in   the  theatre,  are  they 
not  ? — They  are  sometimes  given  in  the  theatre,  and 
sometimes  in  my  private  room.     The  numbers  are 
always  very  small  in  the  case  of  the  last-mentioned 
lectures,   on   account   of  the  previous   mathematical 
knowledge  required.     I  have  never  had  any  persons 
attending  those  lectures  except  those  who  are  studying 
in  the  laboratory,  so  that  they  may  be  considered  as  a 
part  of  the  laboratory  course. 

3077.  What  is  the  remuneration  which  you  find  it 
necessary  to  give  to  secure  adequate  assistance  ? — 
The  demonstrator  is  to  receive  ISO/. 

3078.  Have  you  succeeded   in   getting  an  adequate 
assistant  for  that  sum  ? — Yes,  but  he  happens  to  hold 
another  office,  he  is  a  Lee's  reader. 

3079.  Has  it  ever  occurred  to  you  whether  it  would 
be  possible  to  connect  the  tenure  of  fellowships  with 
teaching,  as  demonstrators  or  assistants   to  the  pro- 
fessors ex  officio  ? — I   think   there  would  possibly  be 
difliculties  in  the  working  of  such  a  plan,  with  fellow- 
ships as  they  at  present  exist. 

3080.  You  seem  to  anticipate  the  necessity  of  a 
considerable  staff  of  assistant  teachers  ? — Yes. 

3081.  Do  you  see  any  way  of  providing  the  funds 
for  that  ? — By  the  redistribution  of  the  fellowship 
funds,  so  that  probably  it  would  really  come  in  some 
measure  to  what  you  suggest.     Generally  the  demon- 
strator would   be   a  fellow  of  a  college.      The   re- 
muneration would   be  hardly  sufficient  to  induce  a 
really   good  man  to  undertake   the  work  which  he 
would  have  to  undertake,  unless  he  had  some  other 
source  of  income  ;  but,  as  a  general  rule,  there  would 
be  no   difficulty,    I   think,    in   finding,  amongst  the 
fellows  some  who  would  be   willing    to   take   such 
offices. 

3082.  Has  it  ever  occurred  to  you  whether  it  might 
be  useful  to  have  elections  to  professorships  for  a  term 
of  years,  as  in  the  case  of  the  Fulleriau  professorship, 
for  instance,  in  the  Royal  Institution,  terminable,  but 
not  necessarily  re-eligible   after  an  interval,  or  re- 
eligible  if  it  was   found  that  the  professor  promoted 
the   subjects   of  the  chair  ? — I  should  not  think  that 
that  would  be  desirable  as  a  general  plan. 

3083.  There  would  in  that  case  be  a  number  of 
persons    annually    elected  ? — Yes ;   but    I   think    the 
teaching  part  of  a  professor's  duty,  at  all  events,  is  so 
thoroughly  professional  that  you  want  to   encourage 
a  man  to  make  it  his  business  in  life,    and  not  to 
induce  him  to  undertake  it  temporarily  with  the  view 
ultimately  of  going  to  something  else. 

3084.  How  is  the  pension  to  be  provided  according 
to  your  view  ? — The  fellowship  fund  I  should  think 
again  would  become  available. 

3085.  Those  are  University  professorships,  are  they 
not  ? — Yes. 
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3086.  How  could  you  touch  the  fellowship  fund  for 
University  purposes  ? — As  it,  was  touched  by  the  lust 
commission,    when    the     I 'Diversity    professors    were 
partly  paid  by  having   the  income  of  fellowships  at- 
tached to  their  professorships.     If  a  fellowship  were 
given    to   a   professor    who  had  done,  say,    '!'>  years' 
work,  then  the  thing  would  be  done.     The  fellowship 
would  be    a  pension.     That  would    be    utilising  the 
fellowships  partly  as  pensions. 

3087.  (<SVr  J.   Kay-Skuttleworth.)  If  fellowship)., 
were  applied  as  a  means  of  remuneration  to  assistant 
professorships,    speaking    of    your   own    di-partrneni, 
would   it  not  bo  de.-irablo  that  there  should  be  some 
controlling    body    in    the    University  by    which    the 
remuneration  derived  from  the  college  and  the  work  of 
the  college,  and  the  work  also  in  the  central  school  at 
the  museum,  could  be  co-ordinated  together? — Ye-,  I 
think  it  would  be  very  desirable   that   there  should  bn 
some  connexion  between  tho  colleges  and  the  Uni- 
versity as  far  as  concerned  the  arrangement  of  the 
system. 

3088.  Have  you  in  your  own  classes,  or  is  it  your 
intention  to  develop  the  system  of  the  examination  of 
young  men  attending  those  classes  ? — No,  I  have  no 
examinations.     I  think  tho  multiplication  of  examina- 
tions would  bo  an  evil. 

3089.  Have  you  any  suggestions  to  make  as  to  the 
encouragement  which  young  men  could  derive  in  pur- 
suing their  studies  in  the  department  of  natural  philo- 
sophy by  the  position  which  they  might  take  in  the 
University,  or  the  honours  and  emoluments  that  they 
might  attain    if  they  could   bo  made  more  open  to 
them  ? — I  think  there  are  no  restrictions  now.     All 
are  open  to  them,  only  there  arc  not  many  fellowships 
given,  and  perhaps  there  are  not  very  many  scholar- 
ships, but  still   the  number   of  scholarships  has  been 
increasing  lately.     I  do  not  think  there  are  any  other 
sources  of  remuneration  which  could  be  made  available. 

3090.  Taking  into  account  the  large  amount  of  in- 
struction which  is  likely  to  be  given  in  the  endowed 
schools  throughout  tho  country,  would  you  think  it 
desirable  that  more  scholarships  should  be  available 
as  a  reward  to  young  men  to  prepare  themselves  in 
those  endowed  schools  who  desired  to  enter  upon  a 
course  of  scientific  study  ? — Yes,  that  was  one  great 
object  which  I  had  in  suggesting  the  increase  of  the 
number  of  scientific  scholarships  ;  it  was  to  encourage 
those  schools,  and  every  other  school  where  science 
is  taught. 

3091.  (Professor  Huxley)    Would  you  put  your 
ordinary  students,  those  that  attend  lectures  as  part 
of  their  education,  simply  through  a  course  of  practice 
in  your  physical  laboratory,  or  would  you  reserve  that 
for  the  higher  class  of  students  ? — The  students  have 
to   decide   for   themselves,  I    can   only    recommend. 
Their  attendance  upon  the  lectures,  I  think,  of  all  pro- 
fessors is  purely  optional.     The  course  in  the  physical 
laboratory  is,  however,  designed  for  the  higher  class 
of  students. 

3092.  But   supposing    you    are    now    looking    at 
physics  as  an  instrument  of  education,  I  presume  you 
think  it  desirable  that  a  very  largq  proportion  of  the 
students  should  go   through  what  we  may  call  your 
general  course  ? — Yes,  the  lecture  course. 

3093.  Would  you  contemplate  putting  those  students 
through  a  course  of  laboratory  practice  as  well  ? — 
Not    the   laboratory   practice  that  I  have  now  ;  if 
they  had  laboratory  practice  at  ah1,  a  special  course 
would  have  to  be  arranged  for  them.     The  present 
laboratory  practice  would  be  too  long  and  too  elaborate, 
I  think. 

3094.  Respecting  elementary  scientific  teaching  in 
schools,  I  should  be  very  glad  to  have  your  impressions, 
because  the  subject  is  a  very  important  one  ;  do  you 
see  any  harm   in  taking  children,  we  will  say  of  12 
years  and  upwards,  and  giving  them  an  account  of 
the  ordinary  phenomena  of  nature  and  their  relations 
to  one  another,  without  of  course  professing  to  give 
a  full  explanation,  but  merely  giving  as  much  ex- 
planation as  they  are  competent  to  receive  ? — I  see 
no  harm  in  doing  that,  but  it  requkes  to  be  done  with 
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R.  B.  Clifton,    very  great  caro,  and  it  requires  an   extremely  skilled 
""    "A        person    to    do    it.       The    children    mu-t     be    made 
ihoroiighlv  to   understand  that  the  explanations  are 
incomplete,  and  every  effort,  must  be  made  to  prevent 
their  becoming  .-at it-lied  with  such  explanations. 

3W,~>.  I  am  quite  of  that  opinion,  but  seeing  that  it 
is  done  with  great  care,  and  supposing  it  is  done  in 
such  a  way  as  not  to  put  any  of  that  injurious  sort  of 
learning,  of  which  you  are  justly  complaining,  into  the 
minds  of  children,  do  not  you  think  it  may  be  of  very 
great  benefit,  as.  for  example,  surely  a  child  may  be 
taught  by  the  help  of  a  teakettle  something  about 
the  evaporation  of  water,  and  precipitation,  and  soon, 
which  is  very  definite  knowledge  as  far  as  it  goes, 
quite  as  definite  as  any  knowledge  can  be,  and  is  con- 
sequently useful  as  far  as  it  goes,  and  gives  the  child 
an  elementary  notion  of  physical  processes.  Would 
you  object  to  that  kind  of  teaching  as  useless  ? — No,  I 
should  not  at  all.  I  think  that  such  teaching  may  be 
very  useful  indeed,  but  1  think  the  way  in  which  that 
teaching  has  been  given  is  calculated  to  do  consider- 
able harm,  judging  by  the  results. 

3096.  In  such  a  matter  as  this  it  is  exceedingly 
important  to  separate  what  is  desirable,  on  the  hypothe- 
sis of  a  good  system  of  teaching  being  adopted,  and  that 
which  takes  place  with  a  very  imperfect  or  bad  system 
of  teaching ;  but  supposing  that  a  well-considered  sys- 
tem of  teaching,  what  we  will  call  elementary  physics, 
existed,  would  you  have  any  objection  to  that,  or  think 
it  a  drawback,  or  would  you  think  it  a  good  prepara- 
tion for  your  own  more  advanced  plan  ? — Information 
may  be  given  as  to  the  main  facts  of  science,  but  the 
extreme  difficulty  of  giving  incomplete  explanations 
to  a  child,  without  injurious  effects,  would  lead  me 
to  prefer  that  systematic  instruction  of  that  kind 
should  be  postponed  until  some  proper  foundation  has 
been  laid. 


3097.  My  inquiry  goes  to  this,  whether  a  student 
coming  to  you  would  be   the  better  for    h:i\  ing  been. 
taught    the   phenomena   of  attraction   and    repul.-ion. 
nnil  such  simple  matters  of  physies  as  mav  lie  shown 
by  a  magnet,    and   whether,  .supposing    lie   bad   been 
taught  carefully,  and  had  not  had  put  into  bis  mind  a 
single  notion  beyond  what,  he  is  capable  of  compre- 
hending, you  would   think  him   better  or  less   (it    for 
your  purposes  if  he  had  that  knowledge  ? — If  he  ha- 
been  taught  nothing  but  what  he  could  comprehend, 
I    should   think    he   would   be   the  better  for  such 
instruction.     But    from  experience   I   should  prefer 
that  a  student  should  come  to  me  with  no  knowledge 
of   physics  at  all,   unless   he   has   learnt   thoroughly 
what  he  professes  to  know.     It  is  frequently  the  ease 
that  boys,   and  men  also  who  have  come  to  me,  talk 
glibly  about  the  laws  of  attraction  of  electrified  bodies, 
and  magnetic  bodies,  and  so  on,  but  have  not  the 
remotest  notion  of  what  is  meant  by  the  composition 
of  forces.     The  phenomena,  about  which  they  have 
learnt,  do  not  appear  to  have  a  different  effect  upon 
their  minds  from  that  which  would  be  produced  by  a 
conjuring  trick. 

3098.  Does  not  that  depend  upon  the  defect  in  the 
teaching  ?     But  supposing  the  teacher  had    told  him 
you  really  know  nothing  about  this,  but  here  is  a  fact. 
which  you  can  understand,  and  you  can  see  it  and 
know  something  about  it  as  a  matter  of  fact,  would 
not  that  be  useful  ? — I  can  conceive  that  such  teach- 
ing might  be  very  good.     However  I  have  not  come 
across  the  results  of  such  good  teaching. 

3099.  (Dr.  S/iarpey.)  Where  are  the  teachers  em- 
ployed who  have  been  students  in  Oxford  under  tile- 
professors  there  ? — Some  are  fellows  and  teachers  in 
the  colleges,  others  are  teachers  in  our  large  public 
schools. 


The  witness  withdrew. 
Adjourned  to  Friday  next  at  11  o'clock. 
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3100.  (Chairman.)  I  believe  you  are  Professor  of 
Geology  in  the  University  of  Oxford  ? — Yes. 

3101.  And  you  also  hold  honorary  degrees  in  Cam- 
bridge  and   Dubl'ifi  ? — Yes.     I  am  D.C.L.  of  Oxford, 
LL.D.  of  Cambridge  and  Dublin,  and  keeper  of  the 
University  Museum  at  Oxford. 

3102.  Are  yon  acquainted  with  the  public  museums 
of  natural  history  in  this  country  ? — With  many  of 
them. 

3103.  Can  you   give  the  Commission  any  informa- 
tion generally  with  reference  to  their  arrangement  ? 
— I  think  that  the  condition  of  almost  all  the  provin- 
cial  museums    is   in    this   respect  very  unfavourable ; 
that    for    the  most   part   there   is   no    definite   plan 
according  to  which  the   museum   has  been  arranged 
no   specific   purpose    even    for   which    it    has    been 
contemplated,    but    usually    a     great    deficiency    in 
the    scientific    distribution    of    the    objects     in    the 
museum.      That   being    the    case,   my   impress-ion    is 
that  of  the  various  schemes  proposed  for  helping  them 
and  making  them   more  useful    as  teaching  museums 
that  occurs  to  me  to  be  the  best  which  I  would  venture 
to  express  in  two  or  three  words.     Many  museums 
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are  deficient  of  specimens  of  natural  history  (to  which 
I  particularly  wish  to  advert)  and  it  has  been  often 
proposed  to  supplement  their  deficiencies  by  drafts  of 
duplicates  from  the  British  Museuni,whiehis  conceived 
to  be  a  storehouse,  immensely  rich  and  inexhaustible 
of  duplicates.  If  that  plan  were  followed  I  conceive 
that  it  would  have  this  effect,  that  it  would  be 
merely  transferring  a  troublesome  heap  of  unarranged 
specimens  from  one  great  establishment  to  several 
smaller  ones  where  still  less  advantage  would  arise 
from  the  possession  of  them;  whereas  if  instead 
of  that  the  British  Museum  could  be  in  any  manner 
provided  with  the  means  of  sending  down  to  all  that 
required  it,  or  in  any  case  to  the  provincial  institutions 
of  this  country,  certain  well-arranged  typical  collec- 
tions which  should  not  be  intended  for  indefinite 
increase,  but  be  made  a  reallv  scientific  index  to  the 
contents  of  the  several  museums,  and  be  a  basis  for 
accurate  teaching,  that  would  be  very  useful  indeed. 
At  present  I  think  it  is  true  that  you  may  pass 
through  museums  in  different  parts  of  this  country 
which  have  been  reared  with  very  great  devotion  and 
at  much  expense  and  with  the  best  intentions,  and  yet 
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with  the  worst  possible  result,  there  being  very  little 
to  be  gathered  of  an  accurate  kind  from  those  collec- 
tions.    Tins  Is  perhaps  owing  to  the  circumstance  in  u 
great  measure  (mid   this  comes  to  the  second   part,  of 
my  observations),  that  for  the,  most  part  they  have  l>een 
founded   purely  by   some  voluntary  ettbrt,   following 
perhaps   some  sudden   excitement    in    each    of  tho-e, 
places;     and    that    somebody    has  been    chosen,    the 
best    that  could   be  got,  for  a  small  sum  of  money, 
to  keep  those  collections  in  order  and   as  far  as  ho 
was   able   to  assist  in  the  scientific  classification  of 
them,   and  in  many  cases  that  is   not  accomplished  ; 
so    that,  as   it   appears    to   me,  the   result    is   this, 
that  there  is  usually  a  museum  of  which  the  definite 
purpose  is  not  clearly  known,   and  most  certainly   is 
not  clearly  carried  out,  and  it  is  under  the  charge  of 
persons  who  for  various  reasons,   sometimes  a  very 
in>uflicient   allowance,   and  in   other  cases  for   other 
reasons,   have  no  means  of  arranging   the  collections 
so  that    they  may  be  made  the   best  use   of.     That 
is   my   case  with    regard    to    provincial    museums, 
but  I   should  like   to   except  two  or  three.     First, 
1    would   except    the    museum   at    Ipswich,    which 
some    years    ago    was    arranged     with    very   great 
care   by   Professor    Henslow,    upon    the    plan    that 
the   museum   should    really    be    a    teaching    collec- 
tion, and   it   was   not  intended   to  be  a  mixture  of 
all   things   gathered    from   all   parts   of   the   world, 
but    to   be    an     arranged    index,   not   very   exten- 
sive but  very  well  selected  for  the  several  branches 
of  natural  history.     I  scarcely  know  of  any  museum 
to  which  you  can  go  where  so  much  means  of  instruc- 
tion in   a   limited  occupation   of  time  exist  as  at  the 
Ipswich   Museum ;   but   that   practice   has   not  been 
followed,     and     I    hardly    know    another    instance. 
1  might  perhaps  venture  to  except  some  two  or  three 
other  collections,  one  a  collection  at  York,  which  many 
years  ago  was   under   my  own   charge,   but   as  it  has 
passed  away    more   than   20  years    from   my    hands, 
I  may  venture  to  say  something  in  praise  of  it.    When 
that  museum  was  founded  many  persons  had  sufficient 
influence  to  persuade  the  inhabitants  that  York  would 
be   the   best   place   for    a    local   museum,    that    the 
county  was  very  rich  in  geological  phenomena,  and 
it   was  thought   a  fit  place   for  a  good  collection  of 
the  characteristics  of  the  county.     That  I  am  happy 
to  say  has  been    carried  out,  and  I   believe   most  of 
the   productions   of  the   county  are   completely  ex- 
hibited in  that  place  as  well  as  could  be  wished,  and 
funds   were    provided    to    pay   at   a    reasonable   rate 
the    person    having    charge  of  it,    and  it    has    never 
been   in  fact  in   such  a  condition  of  disarray  as  the 
picture  which  1  was  presenting  to  the  Commission  at 
the   commencement  of  my  observations.     Also  it    is 
requisite  to  except  the  later  museums,  such  as  that  of 
Liverpool,  and  some   of  the  older  museums,  like  that 
of  Bristol.     Then,  if  I  may  be  permitted  to  say  so,  my 
remedy  for  this  is  what  I  mentioned,  namely,  first  that 
there  should  be  sent  down  (for  we  can  send  them  from 
the  great  national  establishment  surely)  well-arranged 
typical  collections,  not  chosen  because  the  things  are 
not   wanted  •  in    the    British  Museum,    but    because 
they  would  be   useful   when   they  go   down  to  the 
several  stations.     In  the  next  place  it  seems  to  me 
that    there    is    but    one    remedy    for    the    imperfect 
classifications   that    are    everywhere    observed,   and 
for  the   difficulties   that   everybody,  even   if  he  is  an 
experienced  keeper  of  a  museum,  has  felt  with  regard 
In  some  particular  portions  of  the  collection;  and  I 
think  that  they  will  never  be  remedied  unless  there 
be  in  some  way  or  other  appointed  a  kind  of  travelling 
inspector,    who    should   be    able    by    his    knowledge, 
and    also  by    the    authority    that  he    would  seem  to 
have,  to  put  the  keepers  ol'  the   various  museums  in 
relation  with  the  great  national  establishment,  so  that 
there  should   not   be  one  system  of  bad  names  in  one 
county  and   another'  system  of   had   names  in  another, 
but  that  ut  any  rate,  if  the  names  we're  not,  good  they 
should  be  such  as  would  lie   understood  and  could  bo 
remedied  in  the  British  Museum.     As   to   the  grants 
of  money,  so  far  as  I  have  myself  an  opinion  upon 


that  matter,  I  do  not  think  that  money  is  wanted  at      ./.  Phillip*, 
all  for  those  provincial  museums.  ^"1,'JP^'' 

3104.  (Professor  Jin. >-l<'i/.)   Do  1  underhand  you  to 

wish   to  except    the   British   Museum  itself  from  the     15  July  1870. 

operation  of  the  typical  principle  which  yon  have  so         

excellently  described  ? — No,  indeed.  1  must  say  that 
my  feeling  is  much  more  strong  with  regard  to  the 
Britisli  Museum  than  with  ivganl  to  any  provincial 
museums,  on  account  of  the  immensity  of  the  collec- 
tions, and  the  utter  despair  that  almost  every  young 
student  feels  when  he  is  placed  face  t«  fuee  with  that 
prodigious  collection  of  objects;  and  n  well-arranged 
and  indexed  collection  at  the  British  Mn-euni  would 
J  think  be  of  the  very  first,  importance,  and  the  foun- 
dation of  all  measures  that  I  myself  should  suggest 
with  regard  to  those  museums,  which  indeed  it  would 
be  the  very  means  of  creating  everywhere  throughout 
the  provinces  of  the  country,  tor  we  should  ther.  very 
likely  have  something  like  an  index  to  the  true  state 
of  natural  history  classification. 

3105.  You  do  not  think  that  the  public  taste  or 
knowledge  of  natural  history  would  be   improved   by 
being  able  to  inspect  a  mile  of  beetles  ? — On  the  con- 
trary,  I   think  that   the  result  would   be   very  un- 
favourable indeed. 

3106.  (Chairman.')    Do   you    think   that  Govern- 
ment inspection  would  be  welcomed  by  the  managers 
of  the    provincial  museums  ? — I   think   it   would  be 
hailed   really   as   a    prodigious    blessing,   because    of 
the    desperate   difficulty    that    now   prevails,    and    it 
prevails   even  in  our  museum  at  Oxford.     We  are 
always   at  work   there    classifying    the    objects    of 
natural    history,   but    in  consequence   of  the   rapid 
changes  of  classification,   and   the   great  variety  of 
publications  in  various  countries,  we  find  ourselves 
behindhand    in    several     particulars,    and   there    are 
specimens  sent  up  by  dozens  to  the  British  Museum, 
to    obtain   information   which    the    officers    of    the 
museum    are    always    most    obligingly    willing    to 
give,  but  we  have  by  no  means  always    succeeded 
even   so   in   getting   our   specimens   named   by   the 
authorities  of  the  museum.     Willing  and  obliging  as 
they  really  are,  they  are  not  exempt  from  some  of  the 
difficulties  that  we  experience  in  the  country. 

3107.  (  Sir  J.  Litbbock.  )  I  suppose  in  fact  you 
would  wish  to  divide  the  British  Museum  into  two 
collections,  a  typical  collection  and  a  general  collec- 
tion ;  you  would  not,  I  presume,  wish  to  get  rid  of  the 
general  collection  ? — No,  indeed  ;  that  is  precisely  the 
point  to  which  I  was  proposing  to  ask  attention.     I 
think  that  there  are  two  things  to  be  accomplished  in 
all  public  museums,  the  one  is  the  giving  the  oppor- 
tunity   of    seeing    what    very    many    persons   might 
otherwise  never  see  at  all — a  great  variety  of  beautiful 
and  curious  specimens  of  the  wonders  of  nature  ;  and 
therefore  I  would   not  propose  at  all  to  reduce  the 
collections  of  the  British  Museum,  although  I  might 
venture    to   suggest  that    after  all  an  exhibition   of 
perhaps  one-half,  one-third,  or  one-fourth,  or  a  much 
smaller  proportion  would  be  sufficient  for  the  object ; 
I  mean  that  a  certain   proportion  of  specimens  might 
be  placed  in  nicely  glazed  drawers  so  that  you  should 
not  have  such  a  vast  area  to  go  over.     It  is  perfectly 
wearisome  and  fatiguing  for  the  most  energetic  student 
to  go   through   the   British  Museum.     On  that  point 
there  is  another  thing  to  be  attended  to  ;  a  museum 
ought    to    be    useful   to    students,   and    you   observe 
that   the    process   by   which  you    make    it    so   grati- 
fying   to   the    public  to  look  at  those    specimens    is 
often   the    very    thing    which    renders    it    impossible 
for  the  students  to  make  any  very  special  use  of  them. 
Suppose   you   take  a  ease  of  birds,  which   so  much 
excite  public  admiration,  you  are  compelled  to  dress  up 
your  cases  very  much,   and  place  the  birds   in  certain 
pleasing    attitudes,     and    that   is  all:    but    a    student 
ought,    to    have   access   to     a     collection    which    he 
could    work    at,   so     that,   for     instance,    in    a    public 
museum,  if  it  could  be  the  case,  that  the  fronts  ofthu 
cases  looked    towards  the   public   and  the  backs  of  the 
eases  were  turned  towards  the  students,  and  the  students 
had  the  means  of  opening   the   backs  of  the  cases,  so 
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that  they  could  take  out  any  specimens  that  they 
wished  to  work  at  ;  they  would  not  in  that  way  much 
disturb  the  public  collection,  whereas  at  the  present 
time,  if  they  were  to  go  to  the  front  and  there 
open  tlu-  cases,  of  course  that  impedes  the  passage 
of  the  multitude,  and  in  fact  breaks  up  more  or 
less  of  the  arrangement.  I  think,  that  amongst 
the  objects  connected  with  provincial  museums,  and 
the  British  Museum  nlso,  it  would  be  desirable  to 
take  into  consideration  two  entirely  distinct  things, 
vi/.,  an  exhibition  for  the  public,  and  convenience  of 
access,  with  the  necessary  books  and  arrangements 
required  for  the  student. 

3108.  You  think  that  the   method  of  mounting  and 
preparing,  which  is  desirable  for  the  public,  is  oil  in 
exactly  that  which  is  undesirable  for  the  purposes  of 
serious  study  ? — Yes,  exactly  so. 

3109.  Have  you  given  much  attention  to  the  general 
question  of  national  aid  towards  the  advancement  of 
science  ? — Yes,  I  have  been  really  obliged  to  do  it  in 
consequence  of  my  very   long  connexion  -with    the 
British  Association  for  the  Advancement  of  Science, 
and  the  appointment  of  many  committees  by  that  body 
for    the    purpose    of  considering  questions  of    this 
kind,  so  that,  I  believe,  amongst  the  members  of  that 
body,  who  have    had  the  direction  of   considerable 
funds  themselves   for   the  advancement   of   science, 
an  opinion  has  gradually  grown  up,  which  I  think  I 
can  state  pretty  distinctly.      It  is,  that  the  British 
Association,  a  body  having   funds  contributed   very 
largely  by  persons  who  are  interested  in  the  imme- 
diate prosecution  of   science,   is  very   well  adapted 
indeed  for  the  purpose  of  assigning  grants  of  money 
for  the  execution  of  particular  trains  of  research,  but 
that  it  is  not  so  well  adapted  for  the  second  part  of 
the  same  process,  namely,  for  the  establishment  of 
any  permanent  observatories  or  experimental  insti- 
tutes by  which  many  of  the  researches  that  they  do 
aid  and  do  bring  up  to  a  certain  stage  of  ripeness 
can  be  brought  into  a  state  of  productiveness,  so  as 
to  yield  positive  permanent  value  in  science.  Perhaps 
I  might  make  an  illustration  of  this  by  what  we 
have  really  done.     I  think  it  is  a  very  remarkable 
proof    of   the  desirableness    of    there    being    some 
systematic  help  in  the  continuance  of  researches.     I 
think  this  is  a  remarkable  proof,  that   the  British 
Association  has  kept  up  now  for  I  should  think  some- 
where about  20  years  an  observatory  at  Kew.     They 
obtained  possession  of  the   building,  and  some  advan- 
tages of  the  site,  but  all  the  expenditure  has  been 
maintained  by  the   British  Association,  and  by  the 
Royal  Society,  so  that  both  those  bodies  have  concurred 
apparently  in  the  conviction  that  it  was  quite  requisite 
to  add  something  of  a  permanent  character  for  the 
sake  of  continual  observation  to  put  the  researches  in 
science  to  a  positive  proof  and  bring  them  to  some 
useful  result.     That  being  so,  I  regret  to  say  that  the 
British  Association  finds  itself  now  in  the  condition 
of  being  called  upon  to  withdraw  the  whole  of  this 
grant,  or  the  greater  part  of  it,  from  Kew,  not  being 
able  to  devote  600/.  every  year,  besides  some  accessory 
sums,    to   carry    on  this   most   useful    establishment. 
And  I  am  inclined  to  think  that  they  may  be  justified 
in  their  withdrawal  of  the  money,  because  a  body  like 
that  is  not  fitted  to  be  the  founders  and  supporters  of 
a  continuous    observatory ;   and   generally    the    Go- 
vernment seems  to  be  in  a  condition  now  of  accepting 
those  views  to  some  extent ;  so  that  I  believe  Kew 
will    be    maintained,  but  it    will  probably    be  main- 
tained in  future  years  by  the  aid  of  Government, 
at  least  we  hope  so.     1  think,  therefore,  on  this  point 
that   in  these   few   words    I    have    stated    what    I 
believe  to  be  a  very  general  conviction,  that  voluntary 
associations  will  easily  perfect  and  in  many  cases  set 
agoing   the   most   curious   and   most   interesting  re- 
searches hi  science,  but   in   order  to  give  them  a  full 
trial  and  make  experiments  upon  them  on  a  sufficient 
scale,  and  for  a  sufficient  length  of  time,  something  of 
a    more    permanent    support    is    required    than    the 
voluntary  gifts  of  such  a  body  as   the  Association,  or 
the  income  of  such  a  body  as  the  Royal  Society,  upon 


both  of  which  funds  there  are  of  course  very  many, 
and  there  ought  to  be  very  large  demands.  So  that  I 
nm  inclined  to  think  that  this  is  a  point,  with  regard 
to  which  many  persons  will  concur  with  me  in 
thinking,  that  Government  aid  must  somehow  or  other 
be  entreated. 

3110.  (Chairman.}  Is  any  Government  aid  afforded 
to  the  Kew  Observatory  at  present  ? — Yes,  it  may  be 
said  so,  but  not  to  that   part  of  the  operations  there 
which  belongs  to  the  British  Association.     There  is  a 
distinction  of  the  two  funds,  ami  a  distinction  of  the 
duties.     That  is  pretty  nearly  all  that  may  be  said  of 
the  present  state  of  the  establishment. 

3111.  (Dr.  Miller.)    Magnetic    observations    are 
carried  on  there,  are  they  not,  at  the  expense  of  the 
British  Association  ? — Yes. 

3112.  And  the  meteorological  observations  have  been 
directly  assisted  by  the  Meteorological  Committee  of 
the  Board  of  Trade  ?— Yes. 

3113.  (Chairman.)  Are  there  other   directions  in 
which  you  think  that  Government  aid  could  be  bene- 
ficially  applied  ? — With  respect  to  the   first  part  of 
that  which  I  mentioned  under  the  title  of  research, 
I  think  there  are  cases,  and  probably  there   may  be 
more,  but  I  should  like  to  mention  one  which  seems 
to  show  that  if  we  have  any  public  constituted  body 
or  ministry  to  which    applications   might   be   made 
without   going  through   the  Royal  Society,  or  with- 
out going    through    the   British    Association,    upon 
proof  being  given  that  it  was  a  useful  kind  of  re- 
search, I   think  that  we  might    fairly  ask   for  some 
further  assistance.     The  case  that  I  would  give  is 
this  :     About  20  years  ago  there  were  not  10  persons 
in  this  kingdom  who  knew  much  about  the  fall  of  rain 
in   the  British    islands.     At  the  present  time  there 
are  probably  not  10  members  of  the  Royal  Society 
who  do  not  know  a  great  deal  about  it,  and  that  has 
been  owing  to  the  exertions  of  one  or  two  men,  espe- 
cially, in  the  first  place,    Dr.  Miller  of  Cumberland, 
who  measured  the   rain  on  the   high  mountains,  and 
afterwards  Mr.  J.  G.  Symons,  who  has  been  occu- 
pied for  many  years,  and    at  much  personal  incon- 
venience, 1  daresay,   in  establishing  rain  gauges  over 
the  greater  part  of  the  British  islands.     The  main- 
tenance of  them  for  20,  30,    40,  or  50  years  or  so, 
in  order  to  obtain  the  averages  of  the  quantities  of 
rain,  and  to  connect  them  with  other  variable  mete- 
orological and  physical  conditions  is  a  thing  which 
we  may   hope   to   accomplish.     What  we  are   doing 
now  is  to  give  Mr.  Symons  a  very  small  subscrip- 
tion to  carry  on  this  work,  and  we  are  quite  sensible 
that  the  moment  Mr.  Symons  is  struck  with  illness, 
or    with   advancing    age,   there  is  nobody    that   wo 
know  who  will   continue  them,  or  give  the  amount 
of  devotion  to  the  subject  that  he  has  given  with 
great    trouble  and    probably    with    considerable    ex- 
pense to  himself,  and  yet  we  have  110  means  of  sup- 
plementing that  at  present.      I  think  that  if  there 
were   a   board   or  public   minister,    such  as    I  have 
mentioned,   before   whom   we   could   produce  a  fair 
argument   for  the  expenditure  of   1001.  or  200/.   a 
year,  we  might  be  more  successful.     So  that  I  think 
what  I  have  endeavoured  to  state  is  that  there  are 
two  departments  of   scientific  work    requiring  aid  ; 
there  are  some  things  which  must  go  under  the  title 
of  research,  for  which  it  is  very  difficult  to  obtain  at 
present    any   sufficient   assistance  ;    and  in    the    next 
place  comes  the  question  of  the   permanent  trial  and 
proof  of  particular  scientific  inquiries,  so  as  to  make 
them  have  the  value  which  people  desire  them  to  have. 

3114.  (Professor  Hi/xley.)  Would  you  state  your 
opinion   as  to  the  working  of  the  Government  grant 
with  which   you  are  so  familiar,  and  whether  you 
think  that  the  operation  of  that  Government  Grant 
Committee  might  not  be  conveniently  extended  so  as 
to  cover  the  cases   that   you    have  spoken  of  ? — I  am 
quite  of  opinion,  certainly,  that  some  operation  of  that 
kind   is  undoubtedly  the  very  thing  which  would  be 
extremely  desirable,  but   I   am   doubtful    whether   it 
is  likely   that  the    Royal   Society   Council   and   the 
members  that   work  upon  that   Government   Grant 
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Committee  can  fairly  bo  loaded  with  the,  as  I  think, 
great  amount  of  work  which  probably  would  come  to 
make  demands  upon  the  fund  if  onco  this  mutter  was 
understood  to  be,  viewed  favourably  by  the  report 
of  such  a  Commission  as  this.  At  present  I  know 
it  to  be  the  case  that  friends  of  my  own,  who  are 
engaged  in  physical  research,  would  never  think  of 
going  to  the  Government  Grant  Committee  of  the 
Royal  Society  unless  lliey  had  some  special  advocate 
before  that  body,  or  had  done  something  which  had 
made  them  famous,  and  made  the  Royal  Society  have 
confidence  in  them  ;  they  would  not  believe  that  they 
had  sufficient  claim  to  go  before  that  body;  besides 
that,  I  ought  to  mention  that  in  one  or  two  cases  to 
which  I  might  refer,  as  for  example  that  case  of  the 
rain,  I  believe  the  application  to  the  Government  Grant 
Committee  of  the  Royal  Society  though  not  unsuc- 
cessful might,  have  been  taken  up  with  more  energy 
and  continuity  if  the  fund  were  larger. 

3115.  (Dr.   Miller.)    Has   not    the    application  of 
M  r.  Symons  to  the  Government  Grant  Committee  been 

favourably  entertained  ? — My  language  was  intended 
to  show  that  the  assistance  given  to  him  was  not  so 
great  as  we  supposed  might  have  been  given  to  him. 

3116.  Is  it  within  your  knowledge  that  the  fact  is 
that  on  several  occasions  grants  have  been  made  from 
that  fund  to  Mr.  Symons  in  aid  of  his  researches  ? — 
Yes,  1  know    that  quite  well,  and  I  also   know  that 
the    Government   Grant  Committee  have    on    some 
occasions  not  found  it  in  their  power  to  grant  the  full 
amount  of  what  was  asked  for  by  Mr.   Symons,  in 
consequence  of  other  demands  upon  them,  and  I  must, 
injustice  to  myself,  mention  another  case  in  which  I 
was  officially   interested,  although  I  had  no  personal 
interest  in  the   application.     It  is  very  well  known 
that   now   for  a  long   course  of  time   we  have  been 
endeavouring  to  improve  the  knowledge  of  the  surface 
of  the  moon,  which  was  so  very  largely  added  to  years 
ago,  that  is  to  say,  30  years  ago  or  more,  by  the  great 
German  authors,   Miidler    and   Beer.      The  British 
Association  has  encouraged  for  some  years  an  attempt 
to  prepare  a  much  larger  and  a  much  better  map  of 
the  moon,  and  we  have  been  extremely  desirous  that 
a  certain  committee,  which  is  now  at  work  upon  it, 
should  be  assisted  in  respect   of  money  for  this  par- 
ticular purpose,  and  I  think  that  I  must  bo  correct  in 
this  particular,  that  application  has  been  made  on  the 
part  of  that   committee   to   the  Government  Grant 
Fund  of  the  Royal  Society,  and  I  have  no  doubt,  for 
the  reasons   mentioned  before,  that  the   fund  may  be 
insufficient,  and  the  application  has  not  been  success- 
fully treated. 

3117.  It  is  no  doubt  within  your  knowledge  that 
many  applications   are  made  which   the  Government 
Grant  Committee  has  not  seen  lit  to  assist  because  it 
has  had  prior  claims  ? — Precisely  so. 

3118.  (Dr.   Sharpcy.)    Did  not   the   Government 
Grant  Committee  supply  the  expense   of  a  telescope 
for  the  object  of  studying  the  surface  of  the  moon? — • 
I   think   I   have   sufficient    recollection   of  the   fact 
to    answer   affirmatively,    but    I    do    not    remember 
the  particulars   of  the     case.      I    have    no    doubt 
whatever  that  the  Royal  Society  has  given  a  great 
deal  of  assistance  to  that  inquiry.     The  remarks  that 
I  make  are  merely  for  the  purpose  of  showing  that 
there  still  remain  persons  in  the  country  who  are 
engaged  in  active  work,  who  do  not  derive  the  full 
assistance  that  they  might  desire  from  the  Govern- 
ment Grant  Fund. 

3119.  Keeping  in  view  the  small  amount  of  that 
fund  ? — Yes. 

3120.  Is  it  within  your  knowledge  that  gentlemen, 
who    are    not    very    generally   known    as    scientific 
inquirers,   provided  they   arc   properly  recommended 
to  the  Government  Grant  Committee,   do  receive  aid 
when   their   proposed   inquiries  seem  promising,  and 
they  appear  to   be   competent? — Yes,  and  I  may  say, 
with  the  most  entire  confidence  and  with  the  greatest 
possible  approbation,  I  myself  have  assisted,  as  being 
a   member  of  the    Government     Grant   Committee, 
to  do  the  work  in  which  they  are  engaged  aud  which 


I  think  is  most  excellent.  I  only  regret  that,  from 
the  smallness  of  the  fund,  or  from  insufficient  know- 
ledge which  the  people  of  the  country  have  of  the 
.!.""" I  intentions  of  the  Royal  Society,  it  sometimes 
happens,  that  researches  of  which  they  probably 
might  very  much  approve  are  not  presented  to  them  at 
all.  I  urn  intending  to  trace  the  argument,  if  possible, 
for  something  of  u  public  recognition  of  the  impor- 
tance of  these  things,  in  order  that  men  engaged  in 
them  might  be  pretty  sure  of  having  a  body  before, 
whom  it  was  not  only  safe  for  them  to  go  and  a.-k 
assistance,  which  would  be  sure  to  bo  the  case  with 
the  Royal  Society,  but  that  that  body  should  have  the 
power  and  consider  it  their  duty  to  promote  any 
scientific  inquiry  which  might  be  for  the  good  of  the 
public. 

3121.  Do  you  think  it  would  be  useful  if  the  Royal 
Society  published  more  frequent  reports  of  the  expen- 
diture of  this  grant,  so  as  to  make  it  more  generally 
known  to  scientific  inquirers  throughout  the  country  ? 
—I  think  it  would  be  very  much  so  indeed,  and  even 
where  there  is  a   failure  of  result  from  some  of  the 
grants,  which  must  occasionally  happen,  I  do  not  think 
it  would  be  at  all  hurtful  to  science  if  it  was  mentioned 
that  the  grant  had  failed,  and  thus  some  other  persons 
might  be  stimulated  to  finish  the  work. 

3122.  Without  stating  the  results,  at  any  rate,  the 
grants  might  be  reported  ? — Yes. 

3123.  (Professor  Huxley?)  I  presume,  from  what 
you  have  said,  that  you  look  to  the  existence  of  a 
minister  in  this  country  who  should  be  empowered  to 
recommend  the  expenditure  of  the  public  money  upon 
scientific  investigation  ? — Yes. 

3124.  Supposing    such    a    ministry    established    I 
imagine  from  what  you  have  said  that  you  would  not 
leave  it  to  his  mere  discretion   (he  necessarily  could 
not  always  be  acquainted  with  the  scientific  matters) 
to  make  such  recommendations,  but  you  would  appoint 
some  sort  of  board  to  advise  him  ? — Yes,  that  would 
be  my  view. 

3125.  Does  it  occur  to  you  that  any  scheme  could 
be  devised   by  which  a  better  board   could  be  esta- 
blished  than   that   which   at   present    exists   in   the 
Government  Grant  Committee  for  the  purpose  of  ad- 
vising the  person  responsible  for  the  expenditure  of 
the   public  money  ? — I  think  that  the  model  would 
undoubtedly  be  a  very  good  one,  excepting  in  this 
particular,  that  perhaps  the  board  as  at  present  con- 
stituted is  rather  a  large  board,  some  persons  attending 
I  think  ex  officio,  and   for  other  reasons.     Accord- 
ingly, when  you  have  a  body  so  large  as  that  sum- 
moned at  not  very  frequent  intervals,  it  must  neces- 
sarily happen  that  on  some   occasions  either  a  great 
portion  of  the  members  absent  themselves,  or  else  on 
some  occasions  some  members,  and  on  other  occasions 
other  members  attend,  and  on  that  account  I  think 
not  only  is  the  feeling  of  responsibility  a  good  deal 
weakened,  but  moreover  the  power  of  attention  to  the 
several  requests  that  are  made  must  likewise  be  a  good 
deal  weakened.     It  therefore  docs  not  occur  to  me  to 
suggest  a  board  of  anything  like  41  persons,  but  a 
very  limited  number  indeed;  such  a  number  as  five 
persons,  and  I  think  that  such  a  board  would  work  in 
many  cases  satisfactorily. 

3126.  Would  not  a  difficulty  then  arise  that  in  the 
public   mind    it   would   be   supposed   that   different 
branches  of  science,  which  are  now  becoming  more 
and  more  specialised  and  important  every  day,  would 
not  be  held  to  be  properly  represented  ? — No  doubt ; 
but  in  that  case  I  conceive  that  from  a  board  of  this 
kind   certainly  there  would  radiate  some  influences 
which  might  have  material  manifestations  all  through 
the    country,   and   that   recommendations   would   be 
received     from     the     Royal     Society,     the     British 
Association,  the    Royal    Society    of   Edinburgh,   the 
Royal    Irish    Academy,   and    the    more    obscure  pro- 
vincial    societies,    which    recommendations,    coming 
before  such  a  body,  might  be  sifted  by  some  means,  by 
some  sort  of  inspectors  or  agents  which  the   board 
would  employ. 

3127.  Would  not  the  same  object  be  attained  with 
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J.  PW/.P.  prol.nl.lv  ^renter  satisfaction  10  (lie  public  mind,  if  a 
Eta.,  M.A.,  hirirer  'l.,'.,ly,  such  us  we  have  been  talking  about, 
F.R '->•.  (alway  snpposing  it  to  be  properly  constituted),  divide 
its.-lf 'into  committee-  <>r  persons  lining  special  com- 
15  July  1870.  j)(1(t,m.(,  v.;(],  n.,r.,rd  to  each  inquiry  :  would  not,  that 
meet  the  ditucidty? — -Just,  so,  excepting  that  almost 
nil  the  men  that  I  myself  know,  who  arc  specially 
competent  to  advise  and  decide  upon  scientific  <jiies- 
tious  presenting  some  novelty.  :ire  for  the  most  part 
so  occupied  in  their  ordinary  business  of  life  that 
several  of  my  friends  in  Oxford  have  been  of  opinion 
that  it  would  be  requisite  to  constitute  an  entirely  new 
body  of  scientific  representatives  who  should  not  be 
fastened,  as  many  of  us  now  are,  to  the  continual  duty 
of  teaching,  and  to  a  groat  amount  of  labour  which 
in  point  of  fact  would  disqualify  them  by  mere  want 
of  time  enough  to  give  their  full  attention  to  the  duties 
of  such  n  board. 

3128.  But  I  think  nobody  knows  better  than  you, 
that  we  have  seen  men  of  science  sacrifice  a  prodigious 
quantity  of  time  to  the  working  of  scientific  societies, 
for  example,  and  probably  it  would  not  be  a  greater 
amount  of  sacrifice  to  enable  any  of  us  to  do  our  duty 
upon  a  committee  of  the  kind  that  we  are  speaking 
about? — Just  so  ;    and  I  should  like  to  mention  one 
thing  more  upon  the  point,  what  I   call   the  most 
remarkable  want  of  organisation   in  this  country,  in 
consequence   of  many  of  us  wasting  our  time  alto- 
gether, and  even  societies  wasting  their  time  in  work- 
ing upon  problems  which  have  been   accomplished, 
and  publishing  results  which   are  not  of  any  value. 
A  great  many  things  are  performed  which  incur   a 
large  waste   of  money  without  any  good  results  at 
all,  so  that  something  of  a  superior  organisation  for 
the  advancement  of  scientific  inquiry  appears  to  be 
very  requisite. 

3129.  Supposing  that  the  power  of  making  recom- 
mendations to  the  House  of  Commons  was  vested  in 
such  a  board  and  minister,  would  you  contemplate  the 
grant   of  money    for    the    purpose    of    establishing 
physical    laboratories,    or    places    fitted    for    physical 
research  ;   would  you  go  so  far  as   that  in  the  amount 
of  aid  given  to  science? — No.     At  present,  judging 
from  such  a  case  as  that  which   Oxford  presents  to 
me  now    I  am  of  opinion  that  that  is  at  all  events 
not  the  form  of  assistance  which  I  for  my  part  think 
is  the  most  essential.     I  do  not  think  that  the  grant- 
ing of  money  for  objects  of  that  kind  in  general,  that 
is    to    say,   for    the  mere    purpose   of  establishing   a 
physical  laboratory  here,   and  another  there,  and  so 
on,  without  some  special  need  for  it,  or  some  special 
definite  purpose  to  accomplish,  is  at  all  desirable.     I 
cannot,  for  my  own  part  feel  any  confidence  in  recom- 
mending it ;  it  is  not  my  view. 

3130.  You  are  aware  that  many  physical  investiga- 
tions require  such  excessive  delicacy  of  observation 
that  the  instruments  have  to  be   supported  in  a  par- 
ticular way,  and  sheltered  in  a  particular  way,  and 
so  on  ;   supposing  that  an  investigation  requiring  such 
delicacy  of  observation  were  to  be  undertaken,  would 
you   advise   the    expenditure   of    money   upon    the 
building   of  a  place  adequate  for    such  observation  ; 
for  instance,  in  the  case  of  the  very  valuable  observa- 
tions which  you  yourself  have  made  upon   the  sun 
spots,  those  observations  could  not  possibly  bo  made 
without  a  telescope  properly  Supported,   and  properly 
sheltered.     Now,  supposing   you  had  been  a  young 
man   needing   help    in    making   those    observations, 
would  you  have  thought   it  a  fair   thing   to   ask  the 
board,  which  we  are  imagining  to  exist,  for  sufficient 
money  to  buy  a  large   telescope   to  aid  you   in  your 
observations  ? — Perfectly.    According  to  my  idea  that 
would  be  a  definite  kind  of  research  on  which  so  much 
progress  had  been  made  as  to  show  that  it  was  a  kind 
of  research  worthy  of  being  prosecuted  fora  consider- 
able time  and  with  the  greatest  advantage.      It  would 
be  therefore  quite  in  accordance  with  the  view  which 
I  mentioned  first,  to   have  such   an   observatory   esta- 
blished ;  but  that  I  think  is  an  entirely  different  thing 
from  the  proposal  to  establish  a  great  physical  labora- 


tory, fitted  for  all  possible  researches,  whether  we  are 
ready  for  them  or  not. 

3131.  Then  you  would  build   for  special  research, 
but  you  would  not  make  a  building   for   whatever 
might  turn  up  ? — That  is  exactlv  mv  view. 

3132.  (Sir  J.  Kay-Shnttlcwortli.)  You  have  spoken 
of  the   creation   of  an    advising   board  to  co-operate 
with  the  minister  in  giving  aid  to  scientific  research 
and  instruction  ;  have  you  thought  at  all  of  the  mode 
in  which  that  board  should  bo  appointed,  whether  by 
the  minister,  or  whether  it  should  be  a  board  of  repre- 
sentatives of  the  great  republic  of  science  amonir  the 
various  societies  of  England  ? — Yes  ;   that  of  course 
leads   us   to  the   great   question   of   the   manner  in 
which    scientific  appointments  in  general  should  be 
made.     When  a  professor  is  appointed  at  the   Uni- 
versity of  Oxford  we  are  obliged   to  consider  very 
often  whether  the  methods  which  we  know  and  use 
for  appointment,  or  the  methods  used  for  appointment 
without  our  knowledge  and  without  our  control  are 
good  ;  and  in  short  what  method  is  the  one  which  would 
be  fittest  for  that  purpose.     The  answer  which  I  have 
ventured  myself  to  give  upon  a  subject  of  that  kind 
in  Oxford  has  been  this:  I  was  asked  the  other  day, 
What  do  you  think  would  be  a  satisfactory  method  of 
nomination  to  all   our  professorships  if  the  present 
method  were  altered  ?   And  my  answer  was  this,  First 
I  would  have  a  limited  number  of  persons  on  a  board 
acknowledged   to  be  thoroughly  acquainted  with  the 
particular  branch  of  study,   and  then  I  would  have  a 
still  smaller  number  of  persons  perfectly  responsible 
to  the  public  for  the  execution  of  a  great  public  duty  ; 
those  two  classes,  and  amongst  the  second  there  would 
be  the  vice-chancellor  of  our  University,  because  he 
would  consult  the  people    there,    and    his    decision 
would  be  as  nearly  as  possible  that  of  the  whole  body. 
I  should  venture  to  think  that  something  of  that  kind 
would  be  the  method  to  apply  to  any  such  board  as  I 
have  myself  suggested,  that  it  should  not  be  merely  a 
careful  selection  of  perssone  known  to  be  eminent  in 
science,  but  that  it  should  be  weighted  by  some  other 
persons  who  are  responsible  to  the  public  authorities, 
that  is  to  say,  to  the  Legislature. 

3133.  There   are   two    difficulties,  are  there   not, 
which  are  to  be  avoided,  one  that  this  board  should 
have  a  tendency  to  stereotype  and  give  the  Govern- 
ment sanction  to  something  which  the  scientific  world 
should  not  approve  of,  and  secondly,  that  the  persons 
constituting  the  board  should  not  have  the  confidence 
of  the  whole  of  the  scientific  world  ? — Of  course  a 
matter  so  new  to  our  country  would  require  the  gravest 
consideration  to  make  it  beneficial.     1  can  easily  see 
great  difficulty  in  the  way  of  it,  and  I  imagine  that  no 
step  which  we  could  take  in  this  business  would  be  free 
from  difficulties ;  but  I  should  hope  that  some  indepen- 
dent publicly  recognised   board,    which  should    have 
friendly  relations  with  all  the  great  scientific  institutions 
of  the  country,  would  be  able  to  perform  these  duties 
very  much  to  their  satisfaction. 

3134.  You  would  think  it   essential   that   such  a 
board  should  be  free   from  the  suspicion  of  being  so 
created  to  satisfy  any  political  influence,  and  that  it 
should  be  a  true  representation   of  scientific  thought 
in  England  ? — That   is  what  I  should  desire  to  have, 
if  it  were  possible,  and  I  hope  it  is  possible. 

3135.  (Mr.  Samuclson.)  1  suppose  you  would  wish 
such  a  board  to  be  consultative,  but  that  the  minister 
should  still  be  responsible  to  Parliament  for  all  grants 
made    upon   the  recommendation  of    such   board  ? — 
Indeed  I  should  think  that  would  be  highly  desirable. 
The  function   of  the  board,   according  to  my  notion, 
would  be  to  give  aid  to  recommendations  for  really 
scientific  investigation,  which  they  might  either  make 
themselves  or  collect  from  various  institutions  in  which 
they  have  confidence,  and  that  the  minister  would  be 
responsible  for  the  final  result. 

3136.  Then   so   far   there    would    be    a    distinction 
between  what  you  propose  and  the  present  proceeding, 
inasmuch  as  at  present  the  minister  is  not  responsible 
for  the  distribution  of  the  grants  which  are  made  ? — 
No,  ho  is  not. 
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3137.  And  you  think  that  under  such  .1  system  as 
that  which  now  exists  it  could  hardly  be  expected  that 
Parliament  would  increase  considerably  the  amount  of 
the  grant  ? — As  1  understand  I  lie  case  generally,  I  sliould 
think  it  could  not  be  expected.     I.  should  like  to  make 
this  remark,  that  I  conceive  it  is  almost  certain  that  such 
a  board  as  that  would  continue  th<;  grant  which  is  now 
made  to  the  Royal  Society  ;  that  is  to  say,   it  would 
do  what  really  is  the  case,  it  would  request  the  Royal 
Society  to  be  at  the  trouble,   which  is  a  very  great 
one  and  of  no  possible  advantage  to  them  (not  iiiueli 
even  to  the  society,  but  nothing  at  all  to  them  as  indivi- 
dualss;,   of'  dispensing  a  considerable    portion  of   tin- 
funds  which  might  be  made  available.    1  do  not  myself 
contemplate    the    breaking    up    of    any    part    of  our 
present  system   by  putting  it,  in  some  way  under  a 
general  national  guidance. 

3138.  (Dr.  Miller.)  What  are  the  functions  of  this 
board   that  we   have   been    talking  of ;  what   kind  of 
questions   do  you  consider   it   would    deal   with  ? — I 
think,  first  of  all,  it  would  deal  with   all   questions 
such  as  are  now  presented  to  the  Government  Grant 
Committee. 

3139.  And  would  it  aid   in  directing  research? — 
Yes.     The    Government  Grant  Committee  has  very 
limited  means  of  maintaining  anything  of  a  permanent 
character,  and  I  think   therefore  that   this  new  board 
would  recommend,  in  a   case  of  that  kind  which  we 
are  discussing  with  regard  to  the  formation  of  special 
observatories,  some  grant  for  the  purpose  of  research 
requiring  many  years  to  be  continued,  and  for  which 
apparently  it  would  be   very  difficult,  or   next  to  im- 
possible, to  find  any  other  successful  mode  at  present. 

3140.  Do  you  consider  that  any  questions  regarding 
the  scientific  education  of  the  country  would  come 
under  such  a  board  ? — No   doubt  they  would  ;  there 
would  be,  I  conceive,  a  very  natural  alliance  between 
such  a  great  subject  as  that,  and  the  definite  prosecution 
of  physical  research,  but  I  have  limited  my  own  views 
in  the  first  instance  to  subjects  connected   with   the 
teaching,  experimenting,  and  continually  observing  of 
physical  phenomena. 

3141.  (Professor  Stokes.)  If  such   a  board   were 
established  and  got  into  full  work,  do  you  not   think 
that  a  large  part  of  the  time  of  the  members  of  the 
board  would   be   occupied   in    those   duties  ? — I   do, 
indeed. 

3142.  Do  you  think  that  scientific  men,  who  have 
generally  a  good  deal  to  do,  would  be  willing  to  give  up 
so  much  of  their  time  ? — I  never  should  have  thought 
that    they   would    have  been   willing,   but    for   the 
fact  that  I  know  that  they  do  so.     They  now  give 
up  for  the  councils  of  many  societies  that  meet  in 
London  an  amount  of  time  that  appears  to  me  wonder- 
ful, living  in  the  quiet  country  as  I  do,  so  that  I  never 
could  think  of  despairing  as  to  the  question  of  scientific 
men  helping  a  board  of  such  importance  as  that,  when 
I  see  what  pains  they  really  do  take  to  help,  as  I  think, 
much  more  imperfect  organisations. 

3143.  (Dr.  Miller.)    Do   not  you   think   it  might 
make  a  considerable  difference  when  they  found  that 
their  help  ended   in    promoting   results,  or   that  they 
were   merely   advisers,    in  which   case   their  advice 
might  not  be  acted  upon  ;  is  not  that  one  reason  why  so 
much  time  is  given  now  that  they  are  actually  manag- 
ing their  own   business? — Yes.    I  think  I  must  still 
rely  upon  the  general  argument   which  I   have  ven- 
tured to  use,  namely,  that  I  see  my  friends  do  actually 
spend  such  a  large  amount  of  time  in  the  management 
of  their  own  business,  and  that  a  certain  portion  of 
them  might  perhaps  be    willing,  as  I  am  sure    they 
would  be  able,  to  direct  the  general  government  and 
management  of  a  great  system.     I  could  never  think 
of  despairing  when  I  perceive  that  immense  quantity 
of  voluntary  exertion,  very  much  of  which  1  think  is 
in  point  of  fact  labour  in  vain. 

3144.  (Sir  J.  Kay-S/iuttleworth.)  But  seeing  that 
the  Government  expend  many  thousands  annually  on 
such  a  subject  as  the  inspection  of  elementary  schools, 
would  you  conceive  it  to  be  an  improper  expenditure 

.  of  the  public  funds  that  such  a  board  should  have 


sullicieni  support  iii  the  shape  of  salaries  to  the  mem-      j 

of  thai    hoard   for  the  advice  which   they  might       K,,/.,  M.A., 
give,  either  on   ilic   pni-ecution  of  scientific  research,          I'.K.x. 
or  on    the    organisation    of  scientific    instruction? — 
Certainly;   my   expecial  ion   has    been    that,  the   occu-     15  Jul-v  I87U' 
pallon,  if  thoroughly  worked,  would   be  so  engro- 
thut    the    members    of  the    board   ought  to   lie    paid 
exactly  in  (lie    same  mariner  as  we  pay  examiners  in 
the  University  of  Oxford,  and  they  ought  to  be  hand- 
somely paid,  1  thin!;. 

3145.  And  if  there  were  attached  to  them  inspec- 
tors   of  museums,   and    persons  who   might  be    em- 
ployed  in  subordinate   commissions,   would  it  not    be 
proper  that:  some  remuneration  sliould  be  extended  to 
them  ?. — Yes,  1  should   regard  them  as  professionally 
employed    to   look    after    the    arrangement    of    the 
museums,  and  bring  them  into  some  real  relation  to 
scientific  teaching. 

3146.  (Mr.  Samuelson.)  As  1  understand,  you  think 
that  the  board  should  be  remunerated  for  the  time 
during  which  they  are  employed,  but  that  they  should 
not  become  exclusively  public  servants  ? — 1  am  afraid 
that  1  have  scarcely  been  able  to  think  sufficiently 
upon  some  of  those  points   so  as   to   give  an  answer 
immediately  to  such  a  question.      I  imagine  that  their 
employment  would  be  in  fact  continual. 

3147.  But  seeing  that  it  would  be  requisite  that 
men  of  the  highest  position  in  their  respective  depart- 
ments should  be  chosen  for  such  a  board,  might  it  not 
be  thought  that,  by  confining  their  labours  entirely 
to  that   matter,  you  might  sacrifice  the  greater  object 
for  the  less  ? — No   doubt  that  would   require  to  be 
guarded  against.     At  the  same  time  I  think  that  we 
have  good  examples  in  this  country.     There  are  per- 
sons of  the   very  highest   quality,  such   as   Sir  John 
Ilersehel,  who  have  been  able   to  write  the  very  best 
elementary  books   in   consequence   of  the  remarkable 
power  which  great  knowledge  gives  over  the  hand- 
ling of  didactic  treatises,  and  I  am  of  opinion  that  such 
minds  as  those  would  really  be  very  well  employed 
at  times  in  reviewing  the  state  of  science,  and  legis- 
lating, as  they  would  in  that  case  be  in  a  position  to  do, 
as  to  its  future  progress.     Therefore,  for  my  own 
part,  as    it    is   an    actual    fact   that    Professor  Airy 
has    written    treatises    on    astronomy,   and    .Sir  John 
Hersehel  has  written  treatises  on  physical   geography 
and  astronomy,  and   natural  philosophy,  and  written 
them  wonderfully  well  without  stopping  their  other 
original  researches,  1  am  in  hopes  that   it  would  not 
have  an  ill  effect,  even  upon  the  greatest  philosophers, 
if  they  were  occasionally  set   to   consult   about   the 
progress  of  their  branches  of  study. 

3148.  (Sir  J.  Kay- Shuttle™ or th.)  And  more  espe- 
cially so,  as  one  of  their  functions   would  be  to  be  in 
contact  with  the  minds  which  are,  so  to  speak,  at  tin; 
very  borders  of  science  and   occupied   in    matter's  ol 
research  ? — Yes,  I  think  so. 

3149.  (Sir  J.  Lubbock.)    Did    I   understand    you 
to  express  an  opinion  that  the  Government  is  better 
qualified  to  select  the  members  of  such  a  hoard  than 
the  Council  of  the  Royal  Society  is  ? — No  ;  my  state- 
ment I  think  was,  that  the  members  of  the   board 
would  have  two  responsibilities — in  the  one  case  they 
must  be  responsible  to  the  scientific  institutions  of 
this  country,   so   that    these  may  have    confidence  in 
them,  and  they  must  be  chosen  from  amongst  persons  in 
whom  the  scientific  world  has  confidence;  but  I  think 
it  would  require  on  such  a  board  persons  in  such  a 
public  station  that  they  would  be  immediately  respon- 
sible to  the  Legislature ;  therefore  there  would  be  two 
elements  in  my  board. 

3150.  So  far  as  the  scientific  element  is  concerned, 
would  not  the  Council  of  the  Royal  Society  be  as  good 
a  selecting    body  as    could    be  obtained  ? — Yes,  that 
would  be  the  mode  in  which  I  should  think  the  scien- 
tific members  must  be  recommended. 

3151.  (Dr.  S/tarpt'i/.)  You  are  aware,  are  you  iiot, 
that  there  has  been  now  21   years'  experience    of  the 

•  operation  of  the  Government  grant  .' — 1  cs. 

3152.  With   regard    to  the   suggestion  of  Prof.' 
Huxley,  as   to   the   expediency  of  subdividing  that 

B  b  4 


200         BOTAL  COMMISSION  ON  SCIENTIFIC  INSTRUCTION,  ETC.  : — MINUTES   OF   EVIDENCE. 


J.  Phillipt, 

Etq.,  M.A.. 

KR.S. 

15  July  1870. 


largo  body  into  committees  on  particular  branches  of 
scifiire,  do  yon  think  that  that  would  not  be  a  mode 
of  working  which wwdd  be  satisfactory,  supposing  the 
Government  Grant  Committee  were  to  be  continued  ? 

My  view  is  a  little  different  from  that.     My  view 

is,  that  the  gentlemen  assembled  on  such  a  hoard 
would  receive  i'rom  the  Government  Grant  Committee, 
or  from  some  other  popular  authority,  any  recommen- 
dations which  they  might  choose  to  send  to  them,  and 
also  specially  they  would  receive  recommendations  from 
tlio-r  bodies,  which  could  not  undertake  themselves  to 
make  any  permanent  establishment,  or  enter  upon 
duties  which  were  more  than  those  of  the  passing 
hour  ;  and  in  that  case  such  a  body  as  that,  having 
considered  it  well,  they  would  send  a  report  to  this 
board,  which,  as  a  matter  of  course,  would  probably 
adopt  it  upon  such  good  evidence. 

.">  I. "(.">.  That  is  upon  the  supposition  of  the  board 
that  you  recommend  being  established  ;  but  supposing 
that  \ve  wore  to  revert  to  the  existing  constitution  of  the 
Government  Grant  Committee,  and  its  proposed  sub- 
division into  sub-committees,  do  you  think  that  that 
would  be  a  judicious  way  of  carrying  on  the  work  of 
the  Government  Grant  Committee? — Of  course,  in 
trying  to  answer  that,  I  must  appeal  to  my  own  ex- 
perience of  that  committee,  and  it  would  not  be  in 
favour  of  that  process. 

3154.  Then,  with  reference  to  the  more  permanent 
questions  to  be  settled  in  science  which  you  referred 
to,  and  which  you  very  properly  remark  the  Govern- 
ment Grant  Committee  is  scarcely  adequate  to  estab- 
lish arrangements  for  the  solution  of,  and  which  are 
going  on  from  year  to  year  for  a  considerable  time,  do 
you  not   think  that   it  would  be  practicable  for  the 
Government    Grant   Committee   from  time  to   lime 
to   make   recommendations    to    the    Government   to 
enlarge  the  grant  for  such  specific  objects,  and  to  con- 
tinue it  a  sufficient  time  for  such  particular  purposes  ? 
— Surely. 

3155.  And  would  not  the  case  which  you  have  re- 
ferred to  be  met  in  that  way  ? — I  think  that  the  case 
of    the     particular    Government    Grant    Committee 
would  be    to    some    extent  met   in   that   way,    but 
I    do    not    think    the    general    question  would    be 
completely  met.      I   am  inclined   to   think   that  the 
Government    Grant    Committee     should     do     itself 
justice,    and  should  issue   all  through   the   country 
a   statement  to  the   effect   that   funds  were  in  their 
hands  for  the  advancement  of  the  approved  branches 
of  study.     At  present  the  impression  almost  every- 
where is  the  same  that  I  myself  had,  namely,  that  the 
fund  is  very  limited,  and  that  persons  who  are  really 
not  in  want  of  assistance  ought  never  to  make  appli- 
cation to  this  fund.     I  think  it  is  a  mistaken  idea 
entirely,  and  it  is  very  wrong,  but  I  confess  that  I  have 
shared  it  along  with  others,  that  we  should  not  think  of 
going  to  the  Government  Grant  Fund  unless  it  was 
really  a  case  in  which  we  could  say,  We  cannot  afford 
to  continue  these  experiments,  and  you  ought  to  give 
us  help.    I  think  that  any  person  who  is  interested  in 
researches,  which  upon  good  advice  probably  ought  to 
be  prosecuted,  should  not  think  it  asking  any  favour 
whatever  to  go  to  a  public   department  with  such  a 
statement.     He  might  say  here  is  a  class  of  subjects 
which,  if  you  will  prosecute,  you  will  get  some  good 
out  of  them.    He  might  then  be  helped,  or  some  other 
person  might  be  helped,  to  carry  out  the  researches. 
The  Government  Grant  Committee  is  comparatively 
unknown   in   this   country ;    most   of  the  provincial 
institutions  have  not  the  slightest  notion  that  they 
arc  in  a  condition  in  any  way  to  make  application  to 
the  Government  Grant  Committee.     I  am  inclined  to 
think  that  the  public  sanction  to  the  work  of  that 
body  and  the   grunt  of  more  money  would  go  some 
way   towards   the   accomplishment   of  the   purposes 
which  I  have  in  view. 

3156.  It  has  been  suggested  to  this  Commission 
from  other  very  important  authorities,  besides  your- 
self, that  it  is  desirable  that  the  existence  of  this  an- 
nual grant  from  Parliament   should   be  made   more 
widely  known  by  the  Royal  Society,  and  you  agree 


with  that  opinion  ? — Yes.  Perhaps,  I  may  add  a  single 
remark  :  that  in  some  parts  of  the  country  the  im- 
pression has  been  thai  this  grant  of  1,000/.  is  made  to 
the  Royal  Society,  which,  of  course,  we  know  very 
well  is  not  the  case  ;  so  that  there  is  really  a  great 
mistake  about  it  somewhere. 

3157.  (Professor  Huxley.')  You  are  probably  aware 
that  on  more  than  one  occasion  the  money  granted 
by  the  Government  has  not  been  expended  and  that 
the  balance  has  been  returned  to  the  Exchequer  ? — 
Yes. 

3158.  (Sir  J.  Lubbock.)  As  long  as  the  Govern- 
ment  confine  the  grant   to    1,000/.,  I   presume   you 
would  not  think  it  necessary  to  introduce  a  political 
element  into  the  committee  ? — No. 

3159.  Then,  in  fact,  you  wish  to  enlarge  the  grant 
entrusted  to  the  committee  and  to  extend  (heir  in- 
fluence, and  with  that  object  to  strengthen  the  hands 
of  the  committee  by  direct  Government  recognition 
and  Parliamentary  representation  ? — Starting  from  the 
basis  of  the  Government  Grant  Committee  with  the 
view  of  making  it  as  effective  as  possible,  that  is  what 
I  would  do  ;  but  I  beg  to  revert  to  my  proposal  to 
have  a  public  board  so  constituted  as  to  extend  far 
beyond  the  present  system  connected  with  the  Royal 
Society  to  meet  all  cases  that  are  likely  to  arise  every- 
where throughout  the  kingdom. 

3160.  I  understand   you   to  say  that  for  selecting 
that  board,  there  would  be  no  better  body  than  the 
Council  of  the  Royal  Society  ? — As  a  model  I  believe 
the  Council  of  the  Royal  Society  would  be  an  excel- 
lent recommendatory  board,  and  would  perform  its 
functions  admirably,  and  there  would  be  entire  con- 
fidence in  it. 

3161.  (Dr.  Miller.}  The  board  not  confining  their 
recommendations  to  members  of  the  Royal  Society, 
but  extending  their  recommendations  to  all  persons 
whom  they  might  consider  to  be  valuable  members  ? 
—Yes. 

3162.  (Chairman.)  Do  you  think  that  this  grant 
of  1,000/.  ought  to  be  very  considerably  increased  ? 
— I  feel   confident  that,  at  the   present   moment,  it 
would  be  perhaps  not  desirable  to  grant  more  money 
to  the  Royal  Society  until  it  should  be  made  manifest 
to  the  country  that  the  Royal  Society  would  be  well 
backed  up  for  the  future  in  supporting  any  researches 
or  experiments  or  continued   observations  which    it 
might  venture  to  recommend.     I  think  we  all  want  a 
little  preparation  ;  the  country  requires  a  great  deal 
of  local  information  upon  this  point,  and  after  that 
information  has  been  obtained  I  have  no  doubt  that 
the  grant  ought  to  be  very  largely  increased  ;  it  is  a 
very  small  grant. 

3163.  You  think  the  present  grant  quite  insignifi- 
cant, compared  with  what  might  ultimately  be  very 
well  disposed  of  by  the   Government   Grant   Com- 
mittee ? —  Yes;   I   know   that   we    are  in  the  habit 
in   many  provincial    institutions  of  expending    large 
sums,   which,  for  voluntary  and  limited  bodies,  appear 
enormous,   iu  comparison  with   this  1,000/.  from   the, 
nation.      Our   provincial    institutions   are    spending 
much  money  for  advancement  in  science,  so  that  I  am 
persuaded    that   very    much   larger   sums   could    be 
honourably  and  usefully  spent. 

3164.  (Sir  J.  Lubbock.)  You    would    in    that   ease 
submit  to  that  board,  would  you  not,  all  expenditure 
by  the  Government  on  scientific  subjects  ? — Yes,  it  is 
much  better,  I  think,  to  have  it  all  in  one  view. 

3165.  (Chairman.)  When  you  speak  of  the  opera- 
tions of  this  committee  being  backed  up,  do  you  refer 
to  its  being  backed  up  by  a  strong  public  opinion  in 
its   favour  ? — Yes  ;   but  I  am   thinking   at   the  same 
time   that    it    would    be   requisite   that   the   Royal 
Society  Government  Grant  Fund  should  be  placed  in 
such  a  position  that  it  should  be  regarded  as  a  thing 
to  grow  with  the  requirements  of  science,  that  the 
powers    which    it   possesses    should  be    made   more 
publicly  known,  and   its   functions   enlarged,   in   the 
sense  of  being   something   permanent.     At  present, 
being  a  grant  from  year  to  year,  nobody  would  think 
of  proposing  to  have  a  large  and  laborious  establish- 
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ment  upon  sucli  a  basis.  If  it  was  made,  known,  and 
came,  to  bo  regarded  as  (lie  one  iribunal  lo  liavo 
recourse  to,  then  the  scientific  institutions  wouM 
appeal  to  It  with  confidence,  that  there  was  si.  power 
behind  tlie  board  to  help  them  if  they  deserved  it. 
That  would  go  a  great  way  in  the  direction  ihat 
seems  to  me  desirable.  I  think,  therefore,  in  that 
sense  very  speedily  perhaps,  but  not  immediately,  one 
might  re.i -onnlily  suppose  that  the  grant  would  bo 
very  largely  increased. 

316(5.  Do  you  think  that,  as  u  general  rule,  <!overn- 
ment  assistance  ought  to  be  supplemented  by  contribu- 
tions from  voluntary  sources  ? — I  think  that  that 
very  much  depends  upon  the  circumstances  of  the  par- 
ticular case.  For  instance,  I  would  not  wish  the  least 
in  the  world  that  any  Government  assistance  in  the 
matter  of  money  should  be  given  to  any  of  our  volun- 
tary institutions,  founded  in  this  country  for  the 
establishment  of  museums,  and  if  you  think  fit,  labora- 
tories or  anything  else.  I  think  that  people  might  be 
safely  left  to  supply  all  the  money  that  was  required, 
if  once  the  subjects  could  bo  made  sufficiently  interest- 
ing to  them,  so  that  they  would  regard  them  ns  matters 
of  serious  attention,  which  they  really  deserve  and 
ought  to  have.  I  think  that  all  attempts  merely  to 
give  money  would  probably  be  of  extremely  small 
importance  indeed,  and  that  it.  would  be  much 
more  useful  to  prepare  the  way  than  to  merely  give 
money,  and  that  money  should  be  awarded  only 
for  the  purposes  which  I  have  mentioned,  namely, 
specific  researches,  institutions  to  carry  out  inquiries, 
observatories  to  make  long  continous  observations, 
and  so  on. 

3167.  (Mr.  Sftmuclson.)  Would  you  extend   your 
objection  to  Government  grants  in  aid  of  laboratories 
and  museums,  likewise  to  any  aid  to  such  laboratories 
and  museums  when  in  connexion  with  elementary  or 
secondary  schools  or  colleges  ? — I  think  in  that  case, 
that  being  a  purely  educational  object,  the  view  that 
I  should  take  would  probably  bo  different.     I  am  in- 
clined to  think  that,  with  regard  to  purely  educational 
establishments,  it  would  very  often  appear  to  be  quite 
necessary  that  some  steps  should   be  taken  by  a  more 
enlightened  administration   than   belongs  to  separate 
voluntary  associations  for  those   purposes,   so  that  I 
should  answer  rather  differently,  and  I  should  believe 
that  there  would  be  great  benefit  from  some  direct  and 
systematic  assistance   in   the  way  of  the  construction 
of  buildings,  and  in  the  instruction  of  the  people  that 
have  to  use  them. 

3168.  Have  you  considered  that  question  at  all  in 
detail? — Hardly.    I  am  so  placed  at  present  in  Oxford 
that   whenever   we    can   bring  the  sufficient   force  of 
sound  public  opinion  to  bear  upon  the  University  it  is 
never  a  question  of  the  willingness  of  the  University 
to  give  us  money  to  carry  out  that  sort  of  thing.     It 
may  bo  a  question  of  the  state  of  the  revenues,  but 
we  have.up  to  this  timo  found  them  generally  sufficient 
for  every  purpose  that  we  require.     As  an  example  of 
that  I  think  it  might  be  mentioned  that  very  recently, 
such   an   opinion   has   the  University  regarding    one 
of  those  branches  of  study,   which  was  imperfectly 
furnished  with  rooms,  and  with  apparatus,  and  with 
living  teachers,  that  we  have   lately  been    enabled  to 
build  one  entire  capital  building  for  the  teaching  of 
experimental  physics  and  nothing  else;  it  is  arranged 
according  to  the  plan  and  design  of  the  professor,  and 
(her   have,   furnished    him    with    sufficient    pecuniary 
funds    and    persons   to   help  him    in    demonstrations, 
and    given  him   grants   for  apparatus.      In    short,  as 
far  :is  that  goes,    and  in   respect   to   the  University  of 
Oxford.  I  confess  my  private  opinion  is,  that  the  only 
thing  that  would  be  of  any  use  to   us  in  Oxford  is 
the   declaration  in   some    public   form  or  other    that 
the,  subjects  of  physical  science  which  we  have  taken 
so  much  pains  of  late  years  to  introduce  are   subjects 
worthy  of  the  best  attention  of  the  University.     We 
are  doing  our  best  to  per.-uade  our  friends  of  the  truth 
of  that  opinion,  and  if  once  they  accept  the  opinion  as 
true,  (and  really,  1   ihink,  it  is  already  accepted),   I    do 
not  believe  there  would  be  any  serious  impediment  in 
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the  way  of  persons  devoting  themselves  to  the  teach- 
ing of  physical  science,  or  to  advance  special  research. 
Therefore  I  am  not  at  all  prepared  to  appear  in  the 
slightest  degree  as  a  petitioner  for  any  kind  of  help 
but  one,  and  that  is  merely  the.  recognition  of  the 
value  of  thine  studies  as  a  public  and  important 
national  object. 

;il(>9.  (J'rofessor  //i/.i/ci/.)  Is  it  not  the  case  that 
the  funds  for  the  support  of  the  assistant,  professor,  to 
whom  yon  are  now  referring,  were  only  granted  fur 
one  year? — Yes,  it  is  so  ;  but,  the  I-CUHOH  of  that  is, 
that  the  estimate,  which  was  formed  with  great  care, 
and  I  had  myself  a  share  in  the  forming  of  it,  was 
known  to  be  of  such  a  kind  that  it  might  be  trusted 
for  one  year,  but  would  not  bo  a  sufficient  basis  for  a 
statute.  When  it  comes  to  bo  a  statute  it  would  be  a 
grant  in  /)t'r/>ct/ti/i>i,  and  it  may  be  a  larger  or  a  smaller 
grant  than  the  professor  has  got  now. 

3170.  The  grant  for  one  year  did  not  arise  out  of 
any  difficulty  in  the  matter  of  funds,  or  any  unwilling- 
ness  on   the   part  of  the  University  ? — No  ;    it  was 
merely  that,  we  could  not  give  a  better  estimate,  and 
it  could  only  be  trusted  for  one  year. 

3171.  (Dr.  Miller.)  Did  I  understand  that  you  have 
any  objection  to  the  endowment  of  chairs  for  the  higher 
instruction;    that  is  to  say,  the  higher  mathematics 
and  branches  which  may  be  supposed  to  attract  com- 
paratively few  students  ? — That  is  a  subject  which 
has  been  a  good  deal  discussed  in  Oxford.     My  own 
opinion  is  first  of  all  in  favour  of  such  a  view  generally. 
If  it  could  be  the  case  that  the   University  could  be 
justified  in  devoting  a  considerable  portion  of  its  funds 
to  induce  men  of  great  eminence  to  come  and  reside, 
and  give  the  benefit  of  their  excellent  presence,  which 
is  most  essential,  and  daily  and   hourly  intercourse 
with  the  students,  they  should  in  that  case  be  free  from 
any  duty  of  lecturing  except  they  chose   to  take  it, 
which  probably  they  would  as  professors,  and   have 
a  fair  opportunity  for  research.      That  is  the  view 
which   many  persons  entertain.      My  own  view  is  a 
little  different.     I  think  that  the  professor  of  chemis- 
try, for  example,  should  be  placed  in  such  a  position 
that  he  might  lecture  or  not  exactly  at  his  pleasure, 
but  that  he  should  have  such  assistance  of  other  che- 
mists of  excellent  quality  that  they  should  be  respon- 
sible for  all  the  several  branches  of  chemical  teaching, 
and  then  we  should  have  a  most  complete  system.     It 
is  not  quite  so  now,  but  in  some  measure  it  approaches 
it.     Sir  Benjamin  Brodie  gives  some  lectures,  and  he 
has  persons  to  assist  him — not  I  think  so  completely 
as   the  plan   which  I  suggest  would  provide — but  if 
it  were  the  case  that   the  one   chief  professor  were 
entrusted  by  the  University  with  the  direction  of  the 
teaching  of  one  department,  with  adequate  support  by 
profcsseurs  adjoints,  as  the  French  have  it,  that  would 
very  nearly  meet  our  case.     We  should  require  the 
residence  of  all   those  persons,  knowing  that  of  all 
things  which  are  beneficial  to  the  students,  residence 
on  the  part  of  the  teachers,  and  personal  communica- 
tion and  the  opportunity  of  asking  questions  are  most 
important. 

3172.  Do   not  you   think    that    the   necessity   in 
mauy  cases   of  making   an   audience  impels  some  of 
the  professors  to  lower  the  style  of  their  lectures  ? — 
In  Oxford,  happily,  there  is  no  necessity  for  making 
an  audience.        In    our   physical  science    school,    to 
which  I  ought  to  confine  my  remarks,  certain  things 
arc  essential.     No  pupil   goes   through  our  physical 
science  school  who  is  quite  unacquainted  with  experi- 
mental physics,  with  chemistry,   or  with  physiology, 
and   he  cannot    be   supposed   to   be  ignorant  in  any 
one  of  them;  but  there  are  several  other  professor- 
ships which,  in  a  certain   degree,  are  useful   in  that 
school,  but  rather  in  the  way  of  ornament.     I  must 
mention  my  own  department,   geology,   for   example. 
My  pupils  (and  I  am  happy  to  say  that  I  really  have 
pupils)  go  into  the  physical  science  school,  but  only 
for  honours.    The  University  pays  such  great  respect 
to  geology  that  it  will  not  permit  any  of  those  students 
to  merely  pass  ;  they  must  come  in  for  honours.     The 
same  is  the  ease  with  mineralogy,  and  the  same  is  the  cose 
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with  botany.  All  those  subjects  can  be  received,  and 
will  be  attended  to,  but  they  arc  in  no  mannei  necessary 
for  the  students;  the  result  of  which  is  'hat  some 
subjects,  which  arc  not  required  in  the  schools,  do  not 
attract  very  many  pupils. 

3173.  Does  not  the  present  system  really  prevent 
the  giving  oflectures  of  the  highest  class  ?  Are  there 
not  men  who  would  be  glad  to  avail  themselves  oflec- 
tures of  the  highest  kind  who  can  only  attend  lectures 
of  a  more  elementary  character,  in  consequence  of 
there  not  being  provision  for   the  delivery  of  such 
lectures  ?— I   think   that   very  probably   it   may   be 
as  you  say;  persons  who  have  advanced  in  a  certain 
subject,  supposing   mathematics,  would   probably,  if 
they  were  to  contend  for  the  highest  distinctions,  find 
themselves  under  the  necessity  of  being  assisted  by 
private  teachers,  and  we  have  no  special  arrangements 
for  lectures  of  the  highest  class.     There  is  nothing  to 
prevent  such  lectures  being  given,  but  there  is  no  par- 
ticular obligation  that  they  should  be  given.     I  can 
hardly  say  that  I  think  for  my  part  that  the  lectures 
given  are  in  any  manner  whatever  affected  by  a  con- 
sideration of  the  number  of  the  audience.    The  persons 
•who  are  appointed  to  teach,  according  to  my  judgment, 
do  teach  the  subjects  in  the  most  complete  manner 
that  they  can.     I  think  I  may  venture  to  say  that  in 
the  case  of  the  persons  who  are  engaged  in  teaching 
either    physiology,    or    chemistry,    or    experimental 
physics,  or  mathematics,  or  natural  philosophy,  I  do 
not  think  that  their  lectures  are  lowered  in  tone  by 
any  peculiarity  of  the  Oxford  system. 

3174.  Do  you  think  that  the  students  come  suffi- 
ciently prepared  to  take  up  the  highest  instruction  ; 
for  instance,  taking  speculative  chemistry;  would  the 
students  be  able  to  take  the  highest  speculative  che- 
mistry if  Sir  Benjamin  Brodie  desired  to  give  them 
lectures  on  such  subjects  as  we  know  have  occupied 
his  attention  ? — I  think  as  to  his  best  pupils  the  an- 
swer that  he  would  make  might  be,  that  they  would 
be  so  ;  but  at  the  same  time  I  ought  to  state  that  he 
has  mentioned  that  the  provision  for  chemical  teaching 
is  by  no  means  complete,  and  we  have  in  fact  a  pro- 
ject now  before  the  University  for  a  positive  increase 
of  it. 

3175.  (Mr.  Samuelson.~)  Assuming  the  importance 
of  the  study  of  physical  science,  either  now  or  here- 
after, to  be  fully  recognized  at  Oxford,  and  assuming 
also  that  your  arrangements  for  teaching  it  were  all 
that  you  could  desire,  is  it  or  is  it  not  the  case  that 
there  is  something  in  the  social  tone  and  condition  of 
Oxford  which  would  render  it  difficult  for  any  con- 
siderable portion  of  the  industrial  population   of  the 
country  to  avail  themselves  of  the  instruction  which 
might  be  obtained  there ;   you  might    divide   those 
persons  into  classes  :    in  the  first  place,  those  who 
might     be     willing     to    go     through     the    general 
University   course,  and,   secondly,   those  who  might 
wish   to   come   up  for   special   instruction    in  scien- 
tific  subjects  ? — With   respect   to   the   first   class  of 
persons  the  late  arrangements  of  the  University  have 
probably  very  nearly  met  the  case  by  the  establishment 
of  a  new  body  of  students,  not  connected  with  any 
college,  but  coming  in  under  arrangements  made  pur- 
posely for  them  by  the  University,  and  they  come 
under  the  title  of  non  udscripti.     Those  students  have 
all    the   advantages  of  the   other  students,  and  it  is 
thought  by  many  persons  that  there  may  be  occasional 
convenience  in  their  not  being  connected  with  any  of 
the  colleges,  but   they  are   under  supervision  just  as 
accurate  as  that  of  the  colleges  themselves,  and  there 
is   no  impediment   whatever    to    the    attendance  of 
persons  of  that  kind.     They  must  place  themselves, 
however,  under  our  University  regulations,  which  are 
very  e 

8176.  How  long  have  tho.se  regulations  existed  ? — 
About  18  months.  The  system  lias  practically  been 
in  tolerable  work  for  12  months. 

3177.  Can  you  state  how  Car  i  he  expectations  of 
the  authorities  have  been  fulfilled  by  the  allcndance  of 
students  of  that  class  ?  —  I  am  doubtful  whether  we 
have  as  yet  sufficient  experience  to  appeal  to.  How- 


ever, I  may  venture  to  f-ay  concerning  my  own 
class,  that  I  have  >everal  <ii'  the  win  adscript!  students 
who  do  attend  me.  1  should  never  have  known  them 
from  the  rest  of  the  undergraduates  but  by  their  own 
signatures.  1  have  them  always  recorded  in  my  book, 
and  as  far  as  I  can  judge  in  that  particular  case  it  is 
quite  satisfactory,  but  I  cannot  report  to  you  with 
respect  to  the  general  impression  in  the  University. 

3178.  Are  they  numerous  in  your  classes? — No. 
In  my  class  I  have  perhaps  three  or  four  out  of  some  20 
or  30  names.     I  am  now   getting  the  fullest  atten- 
dance of  undergraduate  members  that  I  ever  expect 
to    have.       My    class     contains     other   persons    than 
the    undergraduates,    such   persons  as,    for  instance, 
now   and  then    the    heads    of  houses,   and   persons 
who    have     passed    the    condition    of    undergradu- 
ates,  and   several    persons    from    the    country,    and, 
lastly,  ladies.      I  found  the    custom    of   attendance 
upon  Dr.  Buckland's  lectures  by  ladies  established, 
and  it  is   now  continued  ;    and  amongst    the  ladies 
are   a  few   who   would   pass   a  fairish   examination. 
That  is  the  condition  in  which  I  found  the  class,  and 
so  it  is  now.     My  room  contains  a  good  many  people 
listening  to  the  lecture.  The  persons  for  whom  the  lec- 
ture is  made  are  the  undergraduates,  and  those  who  arc 
skilled  in  the  subject.      My    lecture   is   not   in   the 
slightest  degree  altered  by  the  presence  of  any  other 
person  whatever.     It  is  given  as  a  duty  to  the  Uni- 
versity,  and   has  nothing   whatever   to  do  with  the 
attendance  of  those  other  people. 

3179.  What  number  approximately  have  you   of 
those  non  adscripti  students  ? — The  number  is  very 
small.      I  should  think  I   had  probably   three    non 
adscripti  students  in  my  last  class.     The  total  number 
in  Oxford  is  not  veiy  great ;   it  is  something  under 
100,  I  should  say. 

3180.  With  respect  to  the  second  class  of  students 
to  whom  I  referred,  persons  coming  up  for  the  pur- 
pose of  enjoying  the  advantages  of  University  teaching 
for  special   instruction,  what  would  you  say  ? — As  far 
as  I  am  aware  at  present  the  only  process  by  which 
that  could  be  accomplished  would  be  by  application  to 
the  professor.     A  young  man  in  chemistry  may  come 
up  from  the  country  not  connected  with  the  University 
at  all,  and  if  he  were  to  go  to  the  professor  of  chemistry 
I  have  no  doubt  he  would  probably  give  him  facilities. 
There  is  nothing  in  the  University  arrangements  to 
prevent  it. 

3181.  But  hitherto  there  has  been  nothing  to  en- 
courage or  stimulate  it  ? — No,  literally  nothing  at  all 
is  said  about  it.     The  professor  has   charge  of  the 
teaching  in  his  department,  and  1  think  I  can  venture 
to  say  that  no  case  has  ever  occurred  in  which  any 
ingenious  young  person  has  been  refused  facilities  in 
any  one  department  of  physical  science  that  we  teach, 
but  such  cases  are  very  rare. 

3182.  In  reply  to  my  question  whether  there  was 
something  in  the  social  tone  of  the  University  antago- 
nistic to  the  extension  of  those  benefits  to  the  indus- 
trial class,  did  I  understand  you  correctly  to  answer 
yes  ? — No,  I  did  not  answer  in  that  way.     No  doubt 
there  is  produced  in  the  great  body  of  students  in  the 
University  a  certain  common  feeling  which  itself  is  a 
power  quite  independent  of  any  university  statutes, 
or  any  recognized  public  arrangements.      As   far  as 
that  goes  no  doubt  there  would  be  some  small  disad- 
vantage  always   in    persons   arriving   there,   and   not 
submitting  themselves  to  the  same  general  discipline 
as  the  rest  of  the  University,  and  they  hardly  could  be 
regarded  in  the  light  of  fellow-students  ;  beyond  that 
I  do  not  know  of  anything  ;  we  have  no  provision  for 
them. 

3183.  (Sir  J.  Kay-Shuttleworth.)  You  stated  that 
you  thought  it  would  be  a  great  advantage  to  in- 
crease the  tutorial  assistance  of  the  several  scientific 
classes  in   the    University,    and  that  Professor  Brodie 
had  obtained  some  such  assistance,  but  would  desire 
considerably    to     augment     it     both   for    the    objeci.- 
of  professional   leaching,   and   likewise  to  leave    iiie 
professor    himself  greater  time   i'or   research  ? — The 
latter  part  of  it  is  my  own  particular  gloss  upon  it, 
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and  1  particularly  entreat  attention  to  that  part  of  it, 
namely,  that  the  person  who  is  entrusted  by  the  Uni- 
versity with  the  direction  of  a  great  subject  of  .study 
should  be  left  sufficiently  nt  liberty  to  prosecute  i In- 
highest  form  of  research  in  that  branch  of  knowledge, 
having  for  the  teaching  of  it  responsible  mid  very 
competent  assistants,  who  might  be  railed  assistant 
professors,  or  in  any  other  wuy  so  that  he  might  bo 
left  to  exercise  his  mind  in  the  fullest  manner  that  he 
could  use  it,  both  for  the  benefit  of  the  teaching  and 
for  the  advancement  of  knowledge.  I  think  that  would 
IK-  a  must,  desirable  object,  and  in  fact  it  is  to  some 
small  extent  really  attained  in  the  present  condition 
of  things,  but  not  enough. 

3184.  Cnn  you  offer  to  the  Commission  any  sugges- 
tion of  the  menus  which  may  have  occurred  to  your 
own  mind  by  which  either  the  University  or  the  col- 
leges could  provide  such  assistants  to  the  respective 
professors   of  science  ? — Supposing   the  funds  of  the 
University  to  remain  prosperous  I  can  conceive  of 
nothing  so  satisfactory  as  our  present  system,  and  I  am 
convinced  that,  if  they  should  remain  prosperous,  the 
growing  influence  of  the  physical  science  teaching  in 
Oxford  will  be  enough  to  obtain  from  the  University 
all  the  assistance  that  it  wants,  but  I  am  not  able  to 
answer  for  the  funds  of  the  University,  and  there  is 
some  danger  perhaps  that  they  may  approach  so  near 
to  a  balance  that  they  may  have  nothing  more  to  give 
for  any  particular  teaching.     Of  course  with  respect 
to  the  colleges  there  are  funds,  and  those  funds  were 
a  little  tried  by  the  Commission  when  they  came  down 
to  Oxford.     I  am  not  able  to  give  any  opinion  as  to 
the   fund  which  might  be  obtained,  excepting  from 
the  general  chest  of  the  University,  for  the  augmenta- 
tion of  the  teaching  power  in  our  several  departments. 
I  only  wish  to  express  my  own  opinion  that  the  Uni- 
versity  would  not  be   unwilling   to   give  assistance 
whenever  it  can  be  shown  to  them  that  the  success  of 
the  teaching  depends  upon  their  giving  that  assistance. 

3185.  Taking  into  account  the  very  favourable  dis- 
position to  increase  the  tutorial  power,  on  the  part  of 
the  University,  may  I  ask,  whether  the  scientific  pro- 
fessors and  their  departments  are  represented  in  that 
governing  body  and  to   what  extent  ? — Yes,  they  are 
represented  in  the  council,   and  in  the  bodies  which 
have  to  decide  on  questions  of  finance.     All  resident 
masters  of  arts  attend  congregation  and  convocation  as 
a  matter  of  light. 

3186.  So  that  they  do  constitute  a  prominent  part 
of  the  governing  body  ? — Yes,  certainly. 

3187.  {Chairman.)  But  simply  as  masters  of  arts? 
— Yes,   simply  as  masters   of  arts  and  as  professors 
they  are  elected  to  the  council.     The  constitution  of 
the  council  requires  that  some  of  the  members  should 
be  professors. 

3188.  (Sir  J.  Kay-Shuttleworth.)  Is  that  in  virtue 
of  their  office,  or  does  it  simply  arise  from  personal 
respect   and   deference   to  their  status    in  the    Uni- 
versity ? — They  are  all  elected,  but  there  must  be  so 
many  professors  elected,  and  so  many  heads  of  houses, 
masters  of  arts,  and  so  on. 

3189.  Is  the  separate  faculty,  as  a  faculty,  repre- 
sented in  the  council  ? — Not  in  a  separate  form,  nor, 
indeed,   is  there   any  separate-   representation  of  any 
kind  in  the  council  ;  it  is  merely  a  gathering  of  all 
classes  in  the  University,  heads  of  houses,  professors, 
and  so  on. 

3190.  You  have  expressed  a  very  gratifying  con- 
fidence  in  the   growth  of  opinion  in  the  University, 
and  in  the  great  readiness  of    the   governing    body 
i"    afford    aid  to  science.     Might    I  ask  whether  or 
not  that  is  likely    to    operate    to   procure    some    co- 
ordination  of  effort   from  the   funds  of  the  colleges 
towards   such  objects   as  those  to  which  I  previously 
adverted,    in     providing    tutorial    assistance    for    the 
professors    in    their    respective    departments  ?  —  On 
that   point    1    am   doubtful  whether  the   reply   which 
I  make  will  appear  to  you  of  much  value,  but  never- 
theless I  have  reflected  upon  it,  and  what  I  observe  is 
of  this  kind,  that  the   colleges  are  sufficiently  pene- 
trated (speaking  of  several  of  them)  with  the  opinion 


that  it  is  very  desirable  in  their  teaching  to  encourage      J.  Phillip*, 
the  growth  of  physical  science  ;    in  consequence  of     E*'/.,  M.A., 
which  several  colleges  are  teaching  phvsical  .science         F.R.S. 
within    their  own    walls.     Magdalen  College,  for  in-  ~ 

stance,  to  which  I  belong,  has  a  very  considerable 
amount  of  U-nehing  in  physical  science.  It  lias  a 
laboratory  and  considerable  means  of  teaching,  and 
does  teach  ;  and  it  appears  to  mo  that  the  same  thing 
is  more  largely  carried  out  in  Christ  Church,  mid 
I  am  convinced  that  many  colleges  will  actually 
introduce  the  physical  science  teaching,  and  probably 
with  a  good  deal  of  succe--.  not  intending  to  rival, 
probably,  in  the  end,  the  teaching  which  the  University 
appoints,  but  in  preparing  persons  to  come  to  the 
University  teaching.  So  that  I  do  not  think  that  tho 
classes  which  are  directed  by  the  professors  will 
be  at  all  diminished  by  the  growth  of  this  kind  of 
teaching  in  the  colleges,  but  it  makes  mo  hesitate  to 
believe  that  with  that  tendency  to  make  their  own 
special  schools  suitable  for  their  own  members,  the 
several  colleges  will  be  easily  induced  to  contri- 
bute any  very  considerable  sum  of  money  towards 
the  University  chest  for  the  payment  of  assistant 
professors. 

3191.  Have  you  considered  at  all  whether  it  may 
be  desirable  to  adopt  any  measures,  and,  if  so,  what, 
measures,  to  secure  harmony  of  action  between  the 
teaching  of  science  in  the  colleges  and  the  teaching  of 
science  by  the  professors  in  their  respective  depart- 
ments  connected  with    the   museum  ? — Hardly.     To 
say  the  truth,  I  do  not  myself  feel  the  want  of  any 
provision  at  all.     The  fact  is,  the  persons  who  are  en- 
gaged in  teaching  physical  science  in  Oxford  do  it 
with   so   much   of   a    common    effort,   and    have   so 
many  means  of  attaching  themselves  one  to  the  other, 
that  I  do  not  at  present  admit  that  there  is  any  kind 
of  necessary  rivalry  at  all  between  the  teaching  which 
is  useful  in  a  college  and  the  teaching  in  the  museum, 
which  is  useful  to  the  whole  University.     I  believe 
that  the  more  teaching  we  can  get  of  a  private  kind, 
and  limited,  perhaps,  as  to  degree  in  the  colleges,  the 
better  it  will  be  for  the  public  teaching  directed  by 
the  University. 

3192.  Taking   your   own    department,    or   that   of 
Professor  Brodie,  or  that  of  Professor  Rolleston,  sup- 
posing that  the  assistants  in  your  classes  were  also 
tutors  in  colleges,  would  not   that  probably  secure, 
even  in  the  remote  future,  considerable  harmony  of 
action  ?— Possibly.  Everything  of  that  kind,  I  believe, 
would  adjust  itself  ;  and  if  I  might  venture  upon  a 
sentiment  which  will  perhaps  surprise  some  of  the 
members  of  this  Commission,  I  really  have  a  private 
opinion    that    it   would    be   far    better    to    let   the 
present  rather    favourable   tendency  with  regard  to 
physical   science    in    Oxford  grow    by    its    natural 
strength,  and  by  the  force  of  some  general  experience 
as  to  the  importance  of  this  branch  of  knowledge,  than 
by  an  attempt  to  introduce  any  particular  modes  or 
rules  by  which  it  is  to  be  advanced.     My  impression 
is  that  we  know  very  well  how  to  advance  it  if  only 
we  can  have  the  opportunity,  and  the  opportunity 
rests  with  three  things,  I  think ;  there  are  first  the 
men  to  be  taught,  and  all  the  great  schools  are  gra- 
dually introducing  notions,  and  pretty  accurate  ones 
too,  of  physical  science,  so  that  it  may  be  hoped  the 
men  will  come  up  better  prepared.     Then,  in  the  next 
place,  of  course  we  must  have  proper  teaching  ;  and 
I  am  convinced  that  the  University  will  help  us  if 
only  we  can  show  that  our  teaching  has  good  result-. 
But  the  thing  of  all   others   the   most   important   is 
the  conviction  to  be  somehow  or  other  pressed  into 
the  minds,  not  of  the  University  only,  but  of  the  com- 
munity at  large,  that   physical  science  deserves  to  be 
attended  to.     I  am  persuaded  that   that  is   not  yet 
sufficiently  the  opinion  of  the  country  at  large. 

3193.  Could  you  say  how  many  scholarships  there 
are  at  present  open  to  competition,  and  principally  to 
be   obtained  by  acquaintance    with    science  ? — I   am 
afraid  I    can   hardly   give   yon   the   accurate    munU-r. 
There  are  some  in  Magdalen,  there  are  some  in  Men  •  >n, 
and  there  are  some  in  Christehurch.  and  I  think  there 
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are  scholarships  in  several  colleges ;  it  is  ft  growing 
fecl'mi:  1  may  venture  to  say. 

3194.  Have    those    scholarships    been    subject,  to 
much  competition? — Yes,  I  myself  have  examined  on 
?.c\ci-id  occasions  in  respect  of  .Magdalen,  and  on  some 
other  occasions  in  respect  of  some  of  I  lie  other  col- 
leges.    The  competition  in  some  cases  in  Magdalen 
has  amounted  I  think  to  six,  or,  perhaps--,  right  person* 
for  one  scholarship  in  physical  science,  ami  lam  per- 
suaded there  would  be  more,  provided  its  advantages 
were  made   more   generally  known  ;  but   we  do  not 
take  much  pains  to  make  them  very  generally  known. 
They  arc    printed    in  the  Oxford  Calendar,  and  they 
are    known    more  or  less  by  circulation   amongst  the 
great    .-.  hools,  but  I  confess  that  I  think  the  advan- 
tages which  the  University  of  Oxford  really  docs  offer 
for  persons  coming  up  to  commence  their  studies  are 
not  sufficiently  known. 

3195.  You   are   probably  aware  that  the  Endowed 
Schools'  Commission  intend  to  divert  local  endowments 
to  the  foundation  of  first  grade  modern  schools  ? — Yes. 

3196.  And  that  great  hesitation  is  felt  on  the  part 
of  certain  of  the  trustees  of  those  schools,  and  espe- 
cially of  the  masters,  as  to  the  proper  balance  of  re- 
wards, between  literary  and  scientific  distinctions  in 
the  two  universities,  and  that  the  preponderance  of 
rewards  for  literary   acquirements  is  a  considerable 
hindrance  to   the  adoption  of  the  recommendations  of 
the   Commission  ? — I   have    no    doubt  that   that    is 
exactly  as  you  state ;  at  this  present  moment  no  doubt 
it  is  so. 

3197.  For  the  promotion,    therefore,   of  scientific 
instruction    in    the    endowed    schools    of    England, 
and    the    appropriation    of    a    considerable    portion 
of  those    endowments   to    scientific  instruction,   may 
it  not  be  important  that  not  only  what   has  already 
been  accomplished  in  Oxford  should  be  much  more 
widely  known,  but  that   more  scholarships   should  be 
open  to  the  competition  of  properly  prepared  science 
students  ? — Yes,  I  should  venture  to  answer  that  ques- 
tion affirmatively;  I  think  it  would  be  a  great  advan- 
tage.    At  the  same  time  I  feel,  with  respect  to  all 
those  questions,  the  necessity  of  the  concurrence  of 
circumstances.      If  we  were  at  this  time  to  be  fur- 
nished with  many  additional  scholarships  for  physical 
science  in  Oxford  I  am  obliged  to  say  that  I  doubt  at 
least   whether  the   state   of  preliminary   instruction 
which   should    bring  good  candidates   to  our  scholar- 
ships has  had  time  to  make  itself  quite  satisfactory. 
Several  of  the  public  schools  have  taken  up  these  sub- 
jects, and  have  appointed  masters  in  science,  and  we 
know  very  well  that  they  are  persons  deserving  great 
confidence,  but  they  have  had  only  a  very  short  time 
to   work  ;   and  I  am  inclined   to   think  that  this  will 
happen,  that   when   they   are   able  to  send  up  good 
scholars  there  will  be  a  considerable  inducement  to 
provide  scholarships;  and  I  am  almost  of  opinion  that  an 
abundance  of  good  scholars  would  necessarily  produce 
a    sufficient   supply    of   scholarships  ;  but    I    am  not 
quite   sure   that   the  contrary  would  be  true  till  you 
have  given  time  for  the  present  system  to  unfold  itself. 
If  you   were  to  constitute  scholarships   to-morrow  it 
appears   to  me  very  probable   that   many  candidates 
would  come,  none  of  whom  would  be  worthy  of  being 
accepted. 

3198.  But  let  me  suppose  a  professional  man  of  a 
limited  income  living  in  the  country,  and  having  to 
select  a  place  of  education  for  his  son,  and  that  there 
might  be  near  him  an  endowed   school  with   purely 
literary  and  mathematical  instruction,  but  with  no  in- 
struction in  experimental  science  ;  and  that  there  might 
be  near  him  another  endowed  school,  with  instruction 
in  modern   languages,   a  good  laboratory,  and  good 
means  of  obtaining  at  all  events   a  sound  preliminary 
instruction   in  experimental   science;    and    that    the 
father,  not  having  the,  means  to  secure   instruction  in 
the  University  for  his  son,  unless  his  son  were  success- 
ful in  obtaining  a  scholarship,  might  be  led  to  prefer 
the  endowed  school  in  which  purely  literary  instruc- 
tion was  given,  on  account  of  those  facilities,  rather 
that  the  scientific  school  which  did  not  afford  those  nil- 


vantages  ;  Is  it  not  obvious  that  the  existence  of  the 
scholarship  has  a  powerful  influence,  upon  that  claw 
of  deserving  me'i  in  seeking  a  school  for  their  chil- 
dren ? — No  doubt.  It  appears  to  me  that  the  exig- 
ence of  scholarships  has  an  influence  upon  schools,  and 
in  the  next  step  of  course  it  must  have  its  influence 
upon  the  intelligent  persons -who confide  their  children, 
to  the  schools  ;  but  I  think  that  the'  first  influence 
would  be  upon  the  schools.  The  masters  would  train 
for  the  scholarships  which  were  accessible. 

3199.  Your  previous  answer  had  reference  to  the 
obvious  necessity  of  the  adjustment  which  must  occur 
between  the  local  instruction  given   in  such  schools 
and  the  curriculum  of  the  University,  and  likewise  all 
the  honours  connected  with  that  curriculum,  and  you 
rely  greatly  upon  the  power  of  public  opinion  for  ac- 
complishing both  objects  co-ordinately,  and  probably 
nearly  simultaneously  ? — I  very  much   rely  upon  the 
gradual  growth  and  the  improved  condition  of  feeling 
and  understanding  with  respect  to  the  real  advantage 
of  physical  science,  and  I  know  that  it  is  daily  ad- 
vancing. 

3200.  (Chairman.)  You  stated,  did  you  not,  that 
there  was  no  pass  examination  in  geology  ? — There  is 
no  special  examination  in  geology. 

3201.  Does  that  apply  to  the  whole  of  the  natural 
science  school  in  Oxford  ? — No,  it  docs  not  apply  to 
the  proper  physical  science  school. 

3202.  Is   there  a  distinction  between  the  natural 
science    school    and    the    physical    science    school  ? 
— It  is  the  same  school.     It  has  three  fundamental 
parts — the  experimental  philosophy,  the  chemistry,  and 
the  physiology  ;  those  are  the  three  foundations  of  the 
school,  and  we  hope,   whatever  success  may  attend 
the  other  departments,  that  those  three  will  be  gra- 
dually so   well   supported    by   the  University   that 
nothing  at  all  can  be  said  in  respect  of  a  complaint  of 
the  inattention  of  the  University  to  those  schools. 
Then  with  respect  to  some  other  branches  of  study, 
for  instance,  geology,  it  is  regulated  in   this  way  :    a 
person  who  is  a  good  physiologist  is  likely  for  that 
reason  to  be  a  much  better  student  in  the  part  of  geo- 
logy which  we  call  palaeontology  than  he  would  other- 
wise be,  and  we  naturally  desire  that  he  should  be  a 
person  acquainted  with  that  subject.     Consequently 
geology  could  not  be  taken  in  well  by  itself  as  a  branch 
of  study  on   account  of  the  incompleteness  which  it 
might  be  supposed  would  remain   in  the  mind  of  the 
student  who  should  merely  take  in  what  he  called 
geology  :   and  the  same  applies  to  mineralogy,  and 
the   same    applies  to  botany.     Each    of    those    sub- 
jects   is    so  far  encouraged    that    each    of    them    has 
weight  for  obtaining   of  honours,  that  is,  for  getting 
a  class  ;    if  the   person   who  takes    them   in   is  well 
grounded  in   the  general  basis   of  the   school     (that 
is   our    present    position),    there    is   no   impediment 
whatever   for   the   cultivation   of  those  branches   of 
knowledge ;  but  the  success  of  the  school  is  made  to 
depend  upon  what  are  thought  to  be  more  fundamental 
and  more  essential,  so  that  a  person  does  not  go  through 
that    school  without    some   considerable   information 
about  experimental  physics,  chemistry,  and  physiology. 
We  regard  paleontology,  for  example,  as  a  kind  of  ap- 
plied science,  and  we  regard  zoology  and  botany  much 
in  the  same  way  ;  that  no  person  can  really  be  a  good 
botanist,  or  zoologist,  or  a  good  geologist,  unless  he  is 
tolerably  well  grounded  in  the  fundamental  parts  of 
the  school.     That,  I  think,  is  the  true  doctrine  of  our 
school  at  present. 

3203.  I  understand  you  that  a  student  can  obtain 
his  degree  in  the  physical  science  school  ? — Yes. 

3204.  But  he  undergoes  no  examination  whatever  in 
geology  ? — Not  necessarily  in  geology,  or  mineralogy, 
or   -/.oology,  or  botany ;  he  undergoes  no  examination 
in  those,  unless  he  chooses. 

3205.  You   have  some  acquaintance,  have  you  not, 
with  the  subject  of  field  clubs,  and  other  local  institu- 
tions of  that  character  ? — Yes.    All  through  this  coun- 
try now  the  local  interest,  in  natural  history  at  least, 
5s  really  so  much  diffused  that  almost  in  every  dis- 
trict where  there  is  any  good  botany,  or  any  good 
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mineralogy,  or  any  good  geology,  there  Is  sure  I"  be  :i 
Held  club,  which  is  limited   in  point  of  extent  perhaps 
to  n  county  or  to   some   natural   district.      Of    these 
there   arc    many,   and    they    arc   very  active,    and   in 
iome    CMeS    they    are   really    doing    a   p,ood    work    m 
spreading  considerable  knowledge  of  natural   history 
in   u  given  district.     A   point    which   I   wish  to  call 
attention tO  is  the  extreme  imperfection  of  our  system 
of   publishing   scientific    notices   of    all    kinds    what- 
ever; even  for  the  most  thoughtful  researches  in  this 
country  it  is  quite  a  matter  of  uncertainty  whether 
you   will  find   a  record  of  the  work.     It  is   a  great. 
pity,    and    I  think    one    of   the   misfortunes    of    this 
country,  that  there  should  he  any  other  publication  of 
those    notices  but  one.      There  was   a   time   when 
the    Royal    Society's   proceedings    and    transactions 
Contained  all  the  notices   which  were   important   in 
the    country,  and  no  doubt  it   would  be   very  diffi- 
cult to   restore    that,    but  surely  it    would   be    fat- 
better   to   make    some    effort    to    collect    a,    number 
of  really  the   best  publications  that  are  issued  every 
month  in  all  parts  of  the  country.    We  cannot  tell  what. 
to  do  with  them.     They  often  contain  very  valuable 
results  which  are  likely  to  be  neglected  ;  people  take 
them   and  throw  them  into  the  waste-paper  basket, 
and   a   great  deal  of  work  is   utterly  lost.     I  believe 
among    the    functions    that    we     should    expect   of 
an  intelligent  board  devoted  in   any  manner   to   the 
advancement  of  science  might  be  that  some  recom- 
mendations would  be  put  forth  with  authority,  which 
should  enable  us  to  look  for  chemical  papers  in  a 
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book   devoted  to   chemistry,  and   that   we   should   be      ./.  Phillip*, 
able  to  look  for  researches  which  we  generally  value      E*q.,Al-\., 

in  gome  publication  where  we  midit  reasonably  expect 

to  find  them.    As  it.  is  at  present  I  eannol  conceive  of   J 

anything  so  di  and  productive  of  «nch   wrote 

of  time  as  this  want  of  method  which   we  arc  at  prc- 
.-ent  Millering  from. 

:;i'()(i.  (Dr.  Slii/ri>('i/.)  You  would  aid  iho-v  publi- 
cation-, would  you  not?  —  Yes,  I  would  somehow  or 
other  try  to  discover  a  method  of  aiding  them  by 
direction  and  grants  of  money,  by  which  they  should 
bo  organized  and  put  into  some  useful  form,  so  that 
what  'is  good  in  them  might  not  be  quite  lost. 

3207.  Nobody  knows  better  l  lian  yon  that  son  .....  f 
those  valuable  papers  require  expensive  illustrations, 
coloured  figures  and  the  like,  which  are  rather  beyond 
the    resources    of   small    societies,   or   even   of   large 
societies,  where  there  arc  many  of  them  ?  —  Y  '>•-. 

3208.  And    that    might    very    advantageously    be 
aided,  might  it  not,  by  public  money  ?  —  Yes,  I  think 
so,  indeed. 

3209.  (Mr.  SantUflson.)  Would  you  not  be  afraid 
of  a  claim  being  put  in  by  the  purveyors  of  political 
intelligence  for  aid  on  the  same  principle  ''.  —  No  doubt 
it  would  be  subject  to  some  difficulties,  but  if  it  were 
once  in  the  power   of  persons    who  were  really    in- 
terested in  a  better  method  of  recording  our  progress 
in  science,  and  would  give  themselves  some  trouble 
aoout  it,  we  should  by  degrees  get  into  some  better 
system.     It  is  a  dreadful  waste  of  labour,  money,  and 
time,  at  present. 


The  witness  withdrew. 


GEORGE  ROLLESTON,  Esq., 

3210.  (Chairman.)  I  believe  you  are  Linacre  pro- 
fessor of  physiology  in  the  University  of  Oxford  ? — 

Yes. 

3211.  What  is  the  meaning  of  the  term  physiology 
as  used  in  the  ordinances  relative  to  this  chair  ? — It 
is  about  equivalent  to  the  use  of  the  word  biology  as 
ordinarily  employed  now,  and  comprehends  both  phy- 
siology proper  and   morphology  ;  you  can   see  it   by 
reference  to  the  terms  of  the  establishment  of  the 
Linacro  professorship,  because  underneath  the  Linacre 
professorship    is   now  comprised  the  Aldrichian   and 
the  Tomlinsonian  professorships  of  anatomy  ;   and  in 
the  later  statutes  it  is  distinctly  said  that  the^Linacre 
professor  is   to  be  at   the    same    time    the   Tomlin- 
sonian and  the  Aldrichian  professor,  that  is  to  say, 
the  word  physiology  is  employed  in  our  later  statutes 
M    comprehending '  both    physiology    proper    and    a 
knowledge   of  structural  anatomy,  or  morphology,  so 
that  that  word,  physiology,  is  to  be  taken  as  equivalent 
to  biology  as  used  in  its  widest  modern  sense. 

3212"  At  what  time  was  this  professorship  estab- 
lished?—  It  was  founded  by  an  ordinance  made  in 
relation  to  Merton  College  by  the  Oxford  University 
Commission,  of  the  date  of  the  3rd  of  April  1857. 
This  ordinance  was  approved  by  Her  Majesty  in 
Council  in  1858,  and  I  was  appointed  in  1860  the 
first  professor  on  that  foundation. 

3213.  What  are  the  means  and  resources  attached 
to  this  professorship  ? — Four  fellowships  of  Merton 
College  have  been  set  aside  for  the  support  of  the 
professorship  proper,  and  in  addition  there  is  the 
Aldrichian  and  Tomlinsonian  professorships  of  ana- 
tomy, of  which  I  have  already  spoken;  but  those 
professorships  have  the  support  of  a  demonstrator  to 
be  paid  for  out  of  them.  Those  are  the  means  and 
resources.  At  my  appointment  those  were  not  all 
:  ml ile.  The  Aldrichian  and  Tomlinsonian  profes- 
sorships were  ;  but  the  funds  from  Merton  College 
were  not  all  available  in  the  year  1860, and  in  ISfi.'i  the 
University  allowed  me  a  demonstrator  until  such  time 
Bfl  all  the  funds  should  be  forthcoming  and  available 
for  the  purposes  of  the  chair. 

3214.  Mav  I  ask  what  the  total  emolument  of  the 
professorship  is  at  present  from  the  endowment? — 
I'Yom  the  endowment  of  Merton  College  the  salary  is 
800/.  a  year,  and  the  other  professorships  something 
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about  200/.,  sometimes  a  little  more  and  sometimes  a        S£"R  $    '' 
little   less  ;    but   the   whole   2001.    is   paid    to    the          __' 
demonstrator. 

3215.  With  respect  to  work-rooms,  what  means  are 
provided  for  you  ? — I  have  brought  here  a  plan  which 
will  show  my  part  of  the  museum  by  comparison  with 
the  plan  of  the  whole,  which  I  have  been  informed 
has  been  laid    before  you.     It   has  a  scale  (lnmtHiiij 
in   the    same).    I  may    just  explain   that    this;    plan 
represents  two  stories,  but  it  is  only  the  ground  Hoor 
that  you  eee.     I  have  two  floors,  and  the  upper  floor 
is  slightly  different  in  arrangement  from  the  other. 

3216.  Is  the   plan  put  in  by  Dr.  Acland  the  other 
day  that  to  which  you  refer? — Yes. 

3217.  Have  you  adequate  accommodation  both  for 
lecture  room  and  also  for  the  display  of  your  collec- 
tions ? Yes,  I  have  very  ample  room  for  the  display 

of  my  collections  in  the  court  of  the  museum.     There 
is  in  the  plan  which  I  have   put   in  a  part  of   the 
museum  court ;   it  is  something  like  two-fifths  of  tin: 
entire  museum    court,  a  very  large  open  space,   and 
that  is   assigned   to  the   display  of  the  collection  of 
comparative  anatomy  and  ethnology. 

3218.  What  is  the  present  number  of  students? — I 
have  taken  the  average  of  my  attendance  for  the  last 
three  years,  that  is   the   last  nine   terms,  as  we  have 
three  terms  in  a,  year,  and  37  has  been  the  average 
for  the  last  nine  terms. 

3219.  Do   the   students   as   a  usual  rule  attend  in 
several  successive  yeais  ? — Yes.    On  going  over  this 
matter,  and  taking  the  average,  I  find  that  I  have 
a   pupil    who    is    working  at    this    present  moment 
even  in  the  vacation  time  in  the  museum,  who  has 
been  in  attendance  for  three  years  ;  that  would  be 
three  academical  years.      I  think  ho    began  in   the 
October  term,  and  we  are  now  in  July. 

3220.  Do    the    University     regulations    prescribe 
any  course  of  study  for  students  iu  the  department  of 
anatomy   and   physiology ?— The   University  regula- 
tions, by   necessitating  that  a  man  does  pass  through 
two  examinations,    one    the    examination    known  as 
«  rcsponsious,"  and  formerly   as   the  "  little  go  '  m 
ordinary  language,  and  the  second  known  as   "  mode- 
rations," do  prescribe  a  certain  amount  of  previous 
study  practically  ;  for  a  person  cannot  with  advantage 
work   the  two   lines  of  literary  and  scientific    work 

C  c  3 
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in  my  opinion,  at  least  according  to  the  advice  that  I 

i:i\e. "except  in  rare  cases,  simultaneously. 

oL'21.  Any  student  entering  upon  your  courses 
imi-t  have  gone  through  a  certain  amount  of  literary 
education  previously? — Practically  he  must  have, 
use  I  say  to  the  students  always,  with  the  excep- 
tion of  the  non-University  part  of  my  class,  that  unless 
they  can  pass  their  moderations  and  re-sponsions, 
without  running  the  risk  of  being  plucked  in  the 
examination  for  them,  it  is  better  that  they  should 
give-  themselves  entirely  to  preparing  for  them.  Ac- 
cording to  the  present  legislation,  on  which  I  shall 
have  to  say  something  further,  they  can  get  rid  of 
them  pretty  nearly  in  a  year,  though  not  quite,  that 
is  to  say,  in  their  fifth  term.  My  advice  is  that  they 
had  better  not  come  till  they  have  got  rid  of  their 
examinations,  unless  they  have  already  had  an  amount 
of  classical  and  mathematical  acquirements  which 
does  enable  them  to  count  upon  passing  them  without 
a  chance  of  rejection,  rejection  not  being  an  evil  in 
itself  so  much  from  this  point  of  view  as  that  it  delays 
their  having  an  undivided  attention  for  their  study  of 
Bcience. 

3222.  Are  you  required  to  deliver  a  certain  number 
of  lectures  ? — No,  I  have  no  regulations  laid  down 
for  me  at  present,  except  that  I  reside  six  months  in 
the  year.     I  was  the  first  professor  upon  this  founda- 
tion, and  I  believe  that  the  University  has  a  right  to 
legislate  anything  that  it  chooses  for  me ;  but  though 
it,  took  that  precaution,  or  power,  it  has  not  laid  down 
any  restriction  whatever  with  reference  to  myself,  who 
was  the  first  professor,  except  that  I  reside  during 
six   months   in    the   year,   those   six   months    being 
between  the  1st  of  October  and  the  1st  of  July. 

3223.  As  a  matter  of  fact,  you  do  deliver  courses  of 
lectures  ? — Yes,  a  considerable  number. 

3224.  (Professor  Huxley.)    Supposing    that    you 
were  so  unconscientious  as  not  to  think  fit  to  give  any 
lectures  at  all,  would  the  University  intervene  ? — I 
really  do  not  know  whether  it  would  or  would  not ;  if 
we  look  to  what  the  University  did  in  former  times,  in 
the  evidence  which  Sir  William  Hamilton  got  together, 
you  will  observe  that  the  University  in  former  times 
was  very  lax  in  its  requirements  ;  whether  it  would  be 
so  now  I  do  not  know  ;  I  think  perhaps  not. 

3225.  It  has  the  power,  if  it  choose,  of  obliging  you 
to  do  what  it  ordered,  or  to  give  up  your  post  ? — Quite 
so  ;  the  words  of  the  statute  contemplate  the  chance 
of  a  person  being  found  to  be  "  insigniter  negligens." 

3226.  On  the  other  hand,  can  the  University  really 
prescribe  for  you  any  number  of  lectures  it  chooses 
that  you  should  give  ? — I  believe  that  I  am  bound  to 
conform  myself  to  what  the  University  may  see  fit  to 
legislate  with  reference  to  me.     I  took  the  professor- 
ship upon  those  terms,  so  that  if  they  were  to  lay 
down  any  number  of  lectures,  say  one  per  diem  for  the 
365  days  in  the  year,  I  believe  that  according  to  the 
statute  I  should  be  obliged  to  do  it ;  at  present  they 
have  not  done  anything  in  the  way  of  prescribing  the 
number  of  lectures. 

3227.  (Clurirman.)  Will  you   state   to   the  Com- 
mission what  courses  of  lectures  you  give  ? — I  have  in 
two  terms  of  the  year  two  courses  of  lectures  in  each 
term,   one   upon   physiology  proper,  and   one   upon 
anatomy,  going  on  simultaneously,  and  I  give  then 
three  set  lectures  in  the  course  of  the  week  ;  but  in 
another  term,  which   is  the  summer  term,  what,  I   do 
is  this,  I  give  only  one  course  of  lectures,   and  I  give 
a  larger  number  of  demonstrations.     I  lay  more  weight 
and  put  more  value  upon  the  courses  of  instruction 
which  take  the  shape  of  demonstrations  than  1  do  to 
the   courses    of   instruction   which   take   the  form   of 
lectures  ;  indeed  without   demonstration,    courses    of 
lectures  are   of  very  little  use   at  all   in  my  subject. 
At  present  I  do  not  at  ;ill  insist,  l>ut  I   indeed  rather 
discourage  young  men  from  coming  to  my  set  lectures 
until  they  have   hud  cine  term's  work   at   least    in   the 
way  of  demonstrations,  so   thai    they   net  acquainted 
with  the  actual  natural  objects  before  they  come  to  me, 
and  have  to  deal  with  general  propositions  which  such 
lee  nirrtxnecr-ssarily  consist  of.    Besides  the  demonstra- 


tions I  set  my  students  work  in  another  way,  thai 
say,  if  they  choose  to  do  it,  for  I  have  no  compulsory 
power  entrusted  to  me,  neither  do  I  wish  to  have  any 
compulsory  power,  but  I  have  a  number  of  students 
who  bring  me  answers  to  questions,  and  those  answers 
to  questions  I  look  over,  and  also  for  those  students 
who  will  bring  me  their  notes  of  my  public  lectures, 
1  look  over  their  notes.  That  I  believe  is  a  very  use- 
ful thing  ;  at  all  events  it  is  as  useful  as  anything  else 
that  I  do. 

3228.  Do  a  good  many  of  your  students  avail  them- 
selves   of  the   opportunity  that    you    afford   them    of 
bringing  their  notes  and  answers  to  be  looked  over  ? — 
Yes,  a  very  considerable  number  ;  especially  those  who 
are  going  to  be  examined.     I  would  say  that  I  do  not 
take  the  examination  myself  if  any  one  else  can  be 
found  for  it.     Indeed  I  think  it  much  better  thai  :t 
person  who  is  a  professor  should  not  ex  necessitate  be 
an  examiner. 

3229.  Do  you  think  the  preparation  for  entering 
upon  this  course  all  that  is  to  be  desired  ? — I  do  not 
at  all,  because  no  real  preparation  does  actually  exist  ; 
in  many  cases  it  is  actually  nil  ;  many  persons  come 
without  having  any  sort  of  preparation  at  all  for  the 
study  of  natural  science.     I  ask  them  what  reason 
they   have   for   thinking   that  they  have  a   call  for 
natural  science,  and  they  tell  me  that  they  do  feel  that 
they  have  a  call  sometimes  ;  and  in  many  cases  I  may 
say  that  this  is  so,  but  in  some  I  do  not  find  that  they 
have  any  very  distinct  reason  for  taking  up  the  subject. 

3230.  We  have  heard  that  some  of  the  colleges  have 
established  a  certain  amount  of  instruction  in  physical 
science  ;  have  any  of  the  students  who  come  to  you 
previously  passed  through  the  course  of  instruction 
which  the  colleges  provide  ? — Yes,   some  have  from 
the  colleges  which  have  done  that.    I  think  it  has  often 
been  the  case  that  the  young  men  who  come  to  the 
museum  have  felt  the  want  of  the  tutorial  element 
when  they  have  come  thither.     For  the  colleges  have 
for  a  very  long  time  had  an  organized  system  of  in- 
struction in  other  subjects,  and  a  student  who  comes  to 
the  museum  feels  it  to  be  an  injustice  that  he  should 
be  obliged,  at  the  college,  to  pay  his  tutorial  fees,  with- 
out getting  tuition  for  it  there.     To  meet  this,  the 
colleges   have   in   many  cases   acted   thus  :   when    a 
student  has  declared  for  natural  science,  either  they 
have  paid  him  back  part  of  his  tuitional  money  where- 
with he  has  been  able  to  pay  his  fees  at  the  museum, 
or  they  have  furnished  him  with  tuition  themselves, 
as  at  Magdalen  and  elsewhere.     On  the  other  hand, 
many  students  owe  their  first  introduction  to  natural 
science  to  the  systems  of  instruction  set  on  foot  in  the 
colleges,  and  come  to  the  museum  subsequently. 

3231.  Have    you    any   recommendation   to   make 
for  providing  the  students   who   come   to  you  with 
a  better  preliminary   instruction  ? — I   think   that    at 
the   schools,  just  as  at  the  universities,  the  value  of 
science,  as  an  agent  for  education,  ought  to  be  recog- 
nized.    My  own  private  opinion  would  be  that  in  all 
schools  there  should  be  a  bifurcation  by  which  boys  with 
a  special  call  should  have  that  special  call  recognized, 
and  have  that  particular  talent  exploite  or  trained  to 
the  best   purposes  in  the  interests  of  the  nation,  and 
their  own  as  well.     I  am  not  in  favour  of  diminish 
ing  at  all  the  quantity  of  literary  culture  which  at 
present  is  demanded  ;  but   upon  that    1   think   some 
remarks  will  come  further  on,  according  to  the  precis. 

3232.  Do  you  think    that   the  University  allots  a 
sufficient  amount  of  honours  and  rewards  for  the  -study 
of  natural  science  ?  —  That  is  a  somewhat  complex 
question.     I  do  not  think  it  does;  but  I  do  not,  on 
the     other    hand,   think   that  it   is    reluctant    to    do 
so.     The   natural  sciences   have  only  comparatively 
recently    found  their  way  into  our  curriculum,    and 
cause  and  effect,  as   I  say  elsewhere   under  another 
head,  change   their  places  a  little  in  this  matter.     If 
men  of  ambition  understand  in  coming  to  the  Univer- 
sity that  there  is  only  a  certain  per-centagc  of  reward 
for  natural   science,  men  of  ambition,  which  is  a  more 
or  less  convertible  appellation  for  men  of  talents,  take 
their    talents  to  the,   best  market,  so  that  what  is  in 
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the  first,  place  n  cause  lubroqaeotly  beeom. 
quencc,  :iml  the  colleges  may  feel  them-el\  e* just  ilied  in 
saying,  \\ '<•  have  nut  any  very  large  nuiniicr  of  nal  ural 
science  students,  who  are  equal  to  those  persons  who 
have  gone  through  our  older  curricula  with  success, 
and  therefore,  wit  are  jusl.iliud  in  not  giving  fellow- 
ships for  it.  Referring  to  fellowships,  it  in  a  little 
diiiicult  to  disentangle  tin;  matter,  l>ut  the  way  which 
I  should  suggest,  as  being  one  more  or  less  cal- 
culated to  meet,  that  difficulty,  is  this  plan  ;  that 
when  a  person  has  got  honours  in  any  one  subject, 
after  that  he  should  be  allowed  to  compete  for  honours 
in  any  other.  1  would  put  the  words  as  widely  as 
possible,  but  of  course  I  speak  in  the  interests  of  that 
subject  in  which  I  am  interested.  At  Cambridge,  I 
believe  that  a  person  who  has  passed  in  honours  in  the 
mathematical  tripos  has  then  a  year's  further  time 
allowed  him  to  compete  in  any  other  tripos  that  he 
chooses;  but  whether  that  be  so  or  not,  I  should  be 
glad  to  see  a  plan  of  that  kind  at  Oxford,  and  the  way 
that  it  would  work  would  be  this  ;  a  person  who 
had  got  honours  in  either  of  the  older  curricula 
of  mathematics  or  classics  might  see  it  to  be  worth 
his  while  to  go  into  the  natural  science  tripos,  and 
then  by  getting  honours  in  that  he  would  act  as  a 
a  sort  of  missionary  and  an  advertisement  of  the 
real  value  of  such  instruction,  and  I  believe  that 
young  men  living  and  working  amongst  young  men 
are  the  most  efficient  educators  of  young  men  up  to  that 
level  of  public  opinion  without  which  I  apprehend  no 
artificial  legislation  is  permanent.  If  young  men 
saw  a  person  of  whom  they  had  been  able  to  take  the 
measure,  if  1  may  speak  a  little  vulgarly,  in  the 
subject  of  classics,  giving  up  his  attention  to  natural 
science,  or  to  any  other  subject  of  that  kind  which 
may  be  called  a  secondary  one,  they  then  would  have 
their  eyes  upon  that  subject,  and  when  such  a  person 
got  a  fellowship  he  would  act  certainly  as  an  advo- 
cate of  the  value  and  merit  of  natural  science. 

3233.  Do   the   University   regulations   at    present 
preclude  a  young  man  who  has  obtained  honours  in 
mathematics   or   in  classics   from   obtaining    honours 
in  natural  science  ? — By  no  means.     There  are  several 
fellowships  now  possessed,  I  am   happy  to  say,  by 
persona  who  have  gained  honours  in  natural  science, 
and    who    have    got   those  other   honours    also,    but 
as    the   University  regulations   stand  at   present,  no 
honour  in  any  school  is  obtainable  after   18  terms, 
that  is  to  say,  after  four  years  and  two  terms,  our 
year   having  four  terms  ;   consequently,  considering 
how  severe  the  competition  is  for  getting  honours,  a 
man  is  tempted  to  postpone  going  into  either  of  those 
primary  schools  as  long  as  possible,  and  hence  has  no 
time  left  for  preparation  for  other  honours.    It  is  clear 
that  there  is  a  disadvantage  in  my  plan  (but  in  most 
human  arrangements  there  are  disadvantages  as  well 
as  advantages),  and  that  by  prolonging  the  curriculum 
we  come  a  little  heavily  upon  the  parents'  purses,  but 
I  do  think,  on  balancing  the  advantages  and  disad- 
vantages, that  this  plan  which  I  have  often  advocated 
has  the  advantages  preponderating. 

3234.  Can  you  tell  us  the  value  you  assign  to  the 
Oxford    plan    of    studying    natural    sciences    as    a 
preparation  for  the  various  careers  in  life  ? — I  think 
that  it  certainly  does  fit  people  to  deal  with  a  very 
large  number,  though  by  no  means  with  all  the  large 
problems   that  a  man  has  to  deal  with  in  whatever 
sphere  of  life  he  is  thrown  into.    1  would  mention  such 
matters  as  estimating  the  effect  of  climate  and  adopting 
sanitarian  methods,  and  the  value  of  particular  lines  of 
treatment,  and  knowing  whether  a  thing  is  proved  in 
such   a   subject   as   medicine,   or  whether  it  is  not 
proved.     All  that,  I  think,  is  a  thing  which  natural 
science    teaching    does    confer   upon    a   man,   but    a 
purely   classical    and   moral    science  training,  which 
does  enable  him  to  deal  with  other  classes  of  evidence 
than   the  scientific,  does    nol    confer   upon  him  the 
power  of  estimating  the  value  of  evidence  brought 
forward    in  such  cases    as   those  which  I  have  just 
mentioned. 

3235.  Have  you  had  any  means  of  tracing  what 


IKI.  become  of  some  of  your  earliest  students? — Ye-1, 
of  a  considerable  number  of  them.  Some  have  gone 
into  medicine.  1  haxe  1  siippo-c  now,  out  of  a  • 
1  think  this  term  of  33,  eight  or  nine  who  are  going 
to  be  either  physicians  or  surgeons,  not  more.  Others 
have  gone  into  orders,  a  few  are  lnwyei-s,  nml  others 
are  merchants,  and  some  are  in  the  Indian  service  or 
in  the  colonies. 

.'523(j.  About  one-third  of  them  have  gone  into  the 
medical  profession  ? — J  think  scarcely  one-third,  say 
about  one  fourth. 

3237.  (Mr.  Sfiiiii.'elsoM.)  Have  uuy  of  them  become 
eminent  merchants  or   manufacturers  ? — I    think    that 
it  is  so  short  a  time  since  we  began   this  system,  that 
they  have  scarcely  had  time  to   do   so.     Some   are 
certainly  very  fairly  successful  in  the  lino  of  life  that 
they  have   gone  into.     I  can    mention  as  physician*, 
Professor  Corfield,  in  University  College,  Dr.  Church, 
who  is  physician  to  St.  Bartholomew's,  Dr.  Payne,  at 
St.  Mary's  Plospital,  who  were  members  of  some  of 
my  classes  for  some  time.     The  snme  may  be  said  of 
Messrs.   Gallon,  Win.  Boyd  Dawk  ins,   and  E.    Ray 
Lankester  who  have    all  written  original  papers  on 
subjects  connected  with  comparative  anatomy. 

3238.  ( Chairman.)  You  are  prepared,  are  you  not, 
to  offer  to  the  Commission  some  suggestions  ;  first,  with 
respect   to   increasing   the    teaching    power    of   the 
University  in  those  departments  of  knowledge  ? — Yes. 
I  do  think  that  we  have  scarcely  enough  persons  to 
teach.     For  my  own  subject,  to  which,  perhaps,  I  had 
better  confine  myself,  I  do  not  think  that  if  you  have 
less  than  one  teacher,  in   the  way  of  a  rappetiteur  or 
demonstrator,  as  we  call  it  in  English,  16  persons  are 
about  the  outside  that  can  be  managed;   I  mean   16 
on  the  plan  of  each  of  those  persons  working  only 
three  days  a  week  ;  for  I  believe  that  eight  persons,  if 
they  are  to  be  taught  thia  subject  properly,  are    as 
many  as  a  demonstrator  can  manage  at  one  time.     1 
have    at  present  two  demonstrators,  and  they  have 
certainly  as  much  to  do  as  they  can  manage.     At 
present  I  have  just  got  as  much  teaching  power  as 
can  keep  them  properly  looked  to  if  the  number  is  not 
increased,  but  if  it  is  increased  I   should   want  more 
teaching  power  upon  that  estimate.     In  my  subject, 
I  think  that  16  persons  or  eight  persons  per  diem  is  the 
maximum  which  one  demonstrator  should  be   charged 
with  looking  after,  if  they  are  to  be  properly  looked 
after   and   properly   taught.      In   the  interest  of  the 
subject  I  would  say  that  I  certainly  do  think  that 
anatomy  and  physiology  is  too  large  a  realm  to  be 
entrusted  to  one  person,  if  he  is  to  manage  it  as  it 
should  be  managed.     Certainly,  if  anatomy  is   to  take 
anything  like  the  development  which  it  should  have  in 
Oxford,  to  cover  the  area,  and  that  yon  can  perceive 
by  looking  at  the  plans  it  does  cover,  it  will  and  does 
require  a  very  considerable  amount  of  time  to  keep  a 
museum,  which  is  to  answer  such  needs,  in  order.  The 
number  of  specimens  which   a  museum  contains  is  a 
good  guage  of  the  time  which  has  to  be  expended  in 
caring  for  it.     To  do  this  well  is  as  much  nearly  as  a 
single  person  of  skill  and  intelligence  should  be  ex- 
pected to  do.     Again,  the  amount  of  relations  to  be 
maintained  with  outside  people,  either  personally  or 
by  letter,  is   a  very   great  call  upon  the  time  of  a 
person  who  is  charged,  as  professor  of  anatomy,  with 
a  large  museum  such  as  he  must  have  in  such  a  position 
as  that.     Secondly,  I  think    that   the   two   subjects, 
anatomy   and  physiology,    which,    in  answer  to  your 
first  question,  I  said  were  both  classed  under  the  word 
physiology,  are  in  themselves  and  irrespectively  of  the 
material  appliances  they  imply  and  demand   so  large, 
that  two  persons  at  least   ought  to  be  told  off  for 
undertaking  them,  in  order  to  keep  them  at  all  abreast 
of  the  level  to  which  they  have  attained  in  the  outside 
world. 

3239.  (Dr.     Miller.)     Do    you    take    descriptive 
anatomy  as  well  ? — I  have  upon  several  occasions  ;  on 
these    occasions   I    have  taken    human    anatomy  and 
taught  it,  comprising  in  my  teaching,  all  that  is  given 
in  the  manuals  used  in  the  medical  schools  to  the  best 
of  my  ability.    But  I  am  not  quite  clear  that  that  is 
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alto._'clhcr  an  advisable  thing  to  be   done   in   Oxford. 
Rntimr   occa-ionallv   as    occasion    should    arise.      I 
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should  doit  iiL'ain  it'  1  w»v  tli:>t.  1  could  benefit  :i  sutli- 
,:llv  large  class  of  young  men  who  were  going  into 
the  medical  profession. 

:iL'li).  (Cliniriiniii.)  Will  you  favour  the  Commission 
with  your  opinion  with  regard  to  the  increase  of 
teaching  power*  in  the  interest  of  the  subject  ?  —  1 
think  that  a  person  who  is  interested  in  two  such  very 
large  subjects  as  these  must  necessarily  fall  back  from 
the  level  to  which  those  subjects  have  attained  in 
the.-e  days  from  the  rapid  intercommunication  now 
U  i'n  the  world.  In  the  time  of  Haller,  and  even 
later  still,  these  subjects  had  nothing  like  the  develop- 
ment that  they  have  now  attained.  That  can  be  seen 
from  the  purely  literary  side,  by  looking  at  the  periodi- 
cals and  books  published  now  ;  such  works,  for  example, 
as  the  Munich  "  Zeitschrift  "  for  pure  physiology,  and 
the  \Ynrr/.l>nrg  "  /eitschrift  "  for  scientific  zoology. 
The  extent  of  ground  which  they  cover  is  very  great. 
The  different  sentences  which  I  have  written  in  my 
prikis  under  head  viii.  A.  2,  as  to  the  reconciliation  of 
the  antagonism  between  the  interests  of  teaching 
and  those  of  learning  or  research,  embody  what  I 
think  bears  upon  the  interests  of  the  subject.  The 
accepting  of  the  principle  of  the  advisability  of  creat- 
ing chairs  for  men  as  well  as  of  creating  men  for  chnirs, 
I  think  of  considerable  importance.  Then  I  would 
say  that  if  you  do  increase  the  teachers  you  certainly 
ought  to  take  very  great  care  how  those  teachers  are 
appointed.  What  you  want  to  increase  is  to  increase 
something  which  is  good,  but  if  you  do  not  take  means 
for  electing  them  properly  you  will  not  do  very  much 
good  by  that,  so  that  I  think  that  one  of  the  cardinal 
points  is  really  that  a  good  plan  should  be  adopted 
for  choosing  teachers  and  professors. 

3241.  (Professor  Huxley.)  What   antagonism  be- 
tween the  interests  of  teaching  and  those  of  learning 
or  research  do  you  contemplate?  —  I  think  that  if  a 
person  has  a  very  large  number  of  lectures  laid  upon 
him  he  will  find  that  the  teaching  does  overlay  the 
learning,  and  the  more  you  increase  the  rewards  for 
learning  that  are  given  to  students  the  more  exigeant 
will  you  lind  that  those  young  persons  are  of  the  assist- 
ance  of  professors.     And  upon  this  I  would  just  say 
that  we  do  reconcile,  at  least  I  hope  we  may  be  able 
perhaps  in  the  time  of  my  successor,  the  teaching  and 
the  learning  by  means  of  our  long  vacation  which 
does  enable  us  to  improve  ourselves  somewhat  ;  for 
in   the  term  time  undoubtedly  there  is  scarcely  any 
time  for  anything  but  looking  after  the  management  of 
the    classes",    the    examinations,  and    the    courses    of 
instruction   of    different  kinds.      Our  long   vacation, 
which  so  many  times  has  bevn  depreciated  in  its  value, 
is  of  great  value  in  that   it  enables  natural   science 
people  to  go  into  some  original  research  and  investiga- 
tion, without  which,  on    the    part   of  the   teachers,  1 
believe  that  natural  science  is  not  so  good  as  many 
toher  kinds  of  teaching  ;  a  natural  science  teacher  who 
does  not  work  originally  at  something  or  other  is  a 
le.-s  valuable  teacher  than  a  person  similarly  devoid  of 
original  research  in  other  branches. 

3242.  Do  you   not  think  that  a  professor  ought  to 
be  relieved  of  the  drudgery  of  actual   personal  teach- 
ing ;    should  he  mil   leave  thai   to  be  done  by  a  demon- 
strator under  his  orders?  —  I   think   that  it   should   be 
so  ;  but  that   tells  in   two  ways.      If   a  professor    is 
wholly  relieved  from   it  he   ought  then  to  put  out  a 
number  of  lectures  which    would   bear   printing  im- 
mediately, and  which  should  be  worthy  of  the  Univcr- 
sitv  as  a  seat  of  science,  and    not    merely  a  centre  for 
education.     Then  the  number  of  lectures  of  that  kind 
which   a    per.-ou    could  put    out  would    lie  limited   in 
number  and  would  lie  addressed  but  toa  limited  circle, 
whilst  standing  in   the  place   of  the    good   influence 
which  personal  intercourse  gives  life  to. 

3242a.  Do  not  you  think  that  the  best  method  of 
teaching  is  that  the  professor  should  give  all  the 
more  general  and  broader  \  iews  relating  to  his  subject, 
and  should  endeavour  to  mass  his  subject  in  such  a 
way  as  to  take  the  attention  of  the  students,  and  that 


he  should  leave  the  indoctrinating  of  the  students  in 
the  details  in  the  hands  of  subordinates  acting  upon 
hi-  general  plan  ? — My  views  as  to  the  way  in  which 
the  professor  should  address  himself  to  his  duties  on 
the  one  side  to  learning  and  on  the  other  to  teaching, 
and  as  to  the  characler  of  his  lectures  are  more  or 
implied  in  what  1  said  with  reference  to  the  n. 
sity  of  having  demonstrators,  in  the  proportion  of  one  to 
1(>  students,  as  one  of  the  means  for  the  reconciliation 
of  the  rival  interests  of  teaching  and  of  research  that  I 
would  adopt.  I  am  not  at  all  in  favour  of  the  pro- 
fessor's being  entirely  silent,  either  as  regards  his  class 
in  the  way  of  lecturing,  or  as  regards  the  public  in  the 
way  of  research. 

3243.  Supposing    a    professor    gave    a    moderate 
number   of   lectures,  do   you   think    that  that   would 
really    interfere  with   his   researches  ;  would    it  not 
rather   be  a  good  thing  for  him  to  have  to  Jock  over 
the  whole  subject  once  a  year  ? — My  answer  to  that 
certainly  would  be  in    the    affirmative;  but  I   should 
be  sorry  to  pledge  myself  to  saying  that  you  should 
in  all  cases  demand  of  all   persons  who  are  to  occupy 
the  professorial  chair  the  delivery  of  a  ceitain  num- 
ber of  lectures,  for  I  believe  that  money  could  not  be 
put  out  to  much  better  purpose  than  that  of  securing 
an  eminent  man  on  the  spot.     I  believe  that  securing 
an   eminent  man  to   reside  in  a  seat   of  learning   is 
sometimes  a  most  important   thing  to  be  conipa.-.-cd, 
even  though  such  a  person  should  not  deliver  many 
viva  voce  harangues. 

3244.  But,  looking    upon   Oxford   as   a   place   of 
general  education,  surely  it  is  of  profound  importance 
that  the  professor,  who  has  or  ought  to  have  a  grasp 
of  the  whole  subject,  should  be  able  to  put  it  forward 
in  his  lectures  in  such  a  way  as  to  make  it  accessible 
to  persons  who  are  there  only  for  general  culture,  and 
however   eminent  a  man   may  hold  the  position  of 
professor,  if  he  is  not  able  to  do  that  is  he  not  really 
sacrificing  very  much  the  interests  of  science  as  a 
part  of  general  culture  ? — I  am    afraid  that  I  hold 
views  which  may  be  considered  a  little  pedantic  upon 
that  matter.     I  believe  that  a  person  to  get  real  good 
from  coup  d'ceil  views  of  the  entire  field  of  science 
must  have  tilled  someone  small  plot  of  ground  in  that 
vast  landscape  for  himself.     I  do  not  think  that  very 
much  good  is  done  by  those  kind  of  lectures  which  pro- 
fess to  put  persons  an  courant  on  a  level  with  what 
scientific  people  are  doing  when  they  themselves  are 
persons  of  merely  literary  culture. 

3245.  But  the   suggestion   to  which   my  question 
tended  was  the  doing  both.     I  entirely  agree  with 
you  as   to   the   impossibility   of  teaching  science  by 
talk,  but  surely  it   is  possible  to  do  both;    that  is  to 
say,  that  the  professor  should  give  his  general  views 
upon  the  whole  subject,  and  that  the  students  should 
be  disciplined   in  actual  practical  work,  as  far  as  is 
good  for  them,  as  a  supplement  to  that  ;   and   in   that 
case   it   does   not   appeal'   to   me  that  the  giving  a, 
moderate  amount  of  lectures  is  really  any  hardship  or 
impediment  to  the  professors? — We  are  ah1  kept  right, 
1  apprehend,  by  the  operation   of  two  motive  powers 
— private  conscience  and  public  opinion;  and  in  ap- 
pointing a  person  whom  you  wish  to  do  right  you 
should  take  all  means   to  keep   those    two  agencies, 
or  at  least,  the  one   which   you   can  control  playing 
upon  him.     1  think  that  a  professor  should,  like  other 
men,    be    submitted,    if    possible,    to    the    agency    of 
healthy  public  opinion,  and  although  you   cannot  con- 
trol the  individual  mind,  you  can  command  the  hejp  of 
public  opinion  to  some   extent  by  making  him  publish 
something.      Some  of  the  old  University  statutes  did 
aim   at    that    object   by  saying    that   such    and    such 
persons   should   print  something,  and  although   1   do 
not   think  that  our  ancestors  were  always  wiser  thai, 
we  are   in  legislation,  yet  still  every   now  and  then 
they  may  have   been  right  ;  and  in  making  a  person 
print  something,  and  publish  it,  you  make  him  submit 
himself  to  public  opinion,  and  that  is  what  you  want 
to  do. 

3246.  Supposing  that  you  were   inclined,   we  will 
say,  to  make   special  researches  upon  the    sponges, 
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very  elaborate  nncl  fur  in  advance  of  what  anybody 
else  would  he  able  to  produce,  do  you  think  thut  by 
making  and  publishing  those  investigations,  however 
great  distinction  you  might  obtain  by  such  u  work,  you 
would  be  doing  the  same  service  lei  science  us  part  of 
the  culture  of  the  University,  us  if  you  gave  u  series 
of  perfectly  sound  and  profound,  but  at  the  same 
time  clour  lectures  upon  the  principles  of  biology  to 
persons  passing  through  the  University  ? — If  you 
will  be  so  good  as  to  look  at  my  second  head,  umlcr 
viii.  A.  2,  you  will  perceive  that  I  have  anticipated 
that  question  a  little.  I  there  speak  of  the  advisability 
of  creating  choirs  for  men  as  a  principle  to  be  acted 
upon  as  well  as,  if  not  as  often  as,  that  of  educating 
men  into  fitness  for  filling  choirs.  I  think,  that  money 
might  very  well  bo  bestowed  in  rewarding  men  for 
proficiency  in  some  special  line.  Some  men  can  speak 
in  print  who  cannot  speak  in  a  lecture-room. 

3247.  But  might  not  that  be  done  in  some  much 
better  way  than  at  the  expense  of  the  professorial, 
that  is   to   say,  might  not  the   fellowship   fund   be 
applied   to    that    purpose    very     advantageously  ? — I 
should  be  quite  ready  to   adopt  that.     If  a  college 
wished  to  do  something  for  science  at  any  one  time, 
it  might  perhaps  put  its  money  to  no  better  end  than 
that   of  rewarding,  when  well  advised,  some  person 
who  had  attained  to  a  great  eminence  in  some  special 
line  of  activity,  possibly  one  as  unreraunerative  ordi- 
narily as  the  one  you  have  mentioned. 

3248.  (Chairman.}    Now   will   you    give    us   your 
opinions  as   to  the   best   means  of  choosing  teachers 
and  professors  ? — I  think  the  plan  which  I  should 
adopt  would  be  a  little  different  from  what  most  per- 
sons have   put  forward,   though   I   believe   that  Mr. 
Vaughan  did  urge  it  before  the  first  University  Com- 
mission.    It  would  be  that  the  professors  should   not 
all  of  them  be  appointed  by  the  same  board.     I  think 
that  by  creating  a  spirit  of  emulation  between  the 
different  boards  you  would  be  likely  to  pique  each 
board  into  electing  the  best  men,  regardless  of  all  con- 
sequences.    But  the  scientific  board  that  I  should  be 
glad  to  see  would  be  some  such  board  as  this  :  a  board 
of  not  more  than  five,  so  that  the  responsibility  is  not 
divided.    Then,  although  I  do  not  wish  to  see  any 
interest,  whether  scientific  or  other,  unfairly  protected 
and  predominant,  I  nevertheless   think  that,  perhaps, 
under  the  circumstances,  it  might  be  better  to  have  three 
out  of  five  scientific  men,  and  those  three  out  of  five 
scientific  men  might  perhaps  be  divided  between  some 
of  the  professors  in  pari  matcrie  on  the  spot  ;  and  then 
I  would  suggest  the  President  of  the  Royal  Society,  or 
the  President  of  the  Chemical  Society,  or  both,  and, 
in  some  special  cases,  the  President  of  the  Astrono- 
mical   Society,  to  make  up  the  other  two  ;    then  I 
would  suggest  that  some  person  to  represent  the  source 
whecce  the  money  came  for  the  endowment  of  the 
professorship  should  make  the  fourth  ;   and  some   en- 
tirely  extrinsic    interest,   say   such    a  person  as  the 
Minister   of   Education,  if  there   be   one  appointed, 
should   be   the   fifth.      That,    I   think,    would   be    a 
typical  board,  and  a  very  good  board  ;   a  board   con- 
sisting of  live,  three  scientific  persons  chosen  in  that 
way,    say,    one    scientific    man   for   Oxford,    or   the 
President  of  the  Royal  Society,  or  say  the  President 
of  the   College  of  Physicians,   or  of  the  College  of 
Surgeons,  or  of  the  Astronomical   Society,  or  any  one 
of  those  persons,  us  the  case  might  be.     I  would  not 
set  the  President  of  the  College  of  Surgeons  to  act 
upon  the  board  for  electing   professors  of  astronomy, 
nor  the  President  of  the   Astronomical   Society   upon 
the  board  for  electing  professors  of  surgery  ;  but  I 
would  take  persons  who,  by  virtue  of  their  position 
as  prominent  officials,  are,  firstly,  amenable  to  public 
opinion,  secondly,  interested  in,  thirdly,  accustomed  to 
act  together  in  promoting  the  welfare  of  the  science 
concerned.     The  other  two  electors  to  be  chosen  on 
the  other  two  grounds  specified. 

3249.  Do  I  understand  you  that  all   professors  are 

appointed  by   the  same  board  at  Oxford  ? — No,    not 

now.     \Ve  have  a  great  number  of  boards  :  there  are 

some   boards   whose  decisions  I  should  be  sorry  to 
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question  ;  whereas  some  others  are  by  no  means  equally 
good.  There  are  two  other  ways  of  appointing  pro- 
Ic.  cirs  which  I  think  deserve  consideration  :  one  is 
tin-  appointment  by  the  Crown,  and  I  think  there  is 
much  to  be  said  for  the  Crown  appointing  some 
profeMOrSj  and  there  is  another  way  still  which  I 
think  would  make  up  the  sum  total  of  the  means  for 
appointing  professors,  and  that  would  be  this, 
the  resident  educational  body,  which  should  be  the 
congregation  of  the  University,  which  the  congrega- 
tion of  the  University  is  not  at  present,  for  the  con- 
gregation is  made  up  of  all  the  masters  of  art  resident 
and  not  those  masters  of  arts  who  are  engaged  in 
education.  Supposing  there  were  three  professors  in 
each  single  subject,  1  should  be  glad  to  see  that  one 
should  be  appointed  by  the  Crown,  thut  one  should  be 
appointed  by  the  mixed  scientific  board  which  I  have 
spoken  of.  and  that  the  third  should  be  appointed  by 
the  resident  masters  of  arts  engaged  in  education. 
I  think  you  would  then  have  three  sets  of  professors, 
and  each  electoral  board  would  be  acted  upon  by  a 
sort  of  wholesome  jealousy  of  the  other  in  appointing 
its  own  professor. 

3250.  What  guarantees  could  in  your  opinion  be 
taken  for  the  activity  and  efficiency  of  the  professors  ? 
— I  am  sorry  to  say  that  I  have  no  guarantees,  as 
far  us  my  experience  of  appointments  goes,  beyond 
those  which  the  study  of  human  nature  furnish.  I 
think  if  you  take  means  for  subjecting  a  person  to  as 
much  public  opinion  as  can  be  brought  to  bear  upon 
him  that  really  is  the  only  guarantee  that  legislation 
does  secure.  I  do  not  think  that  any  amount  of 
formal  enactments  will  make  a  man  correct  either  in 
his  duties  or  his  pursuits,  or  anything  else  ;  it  is  only 
the  existence  of  public  opinion  and  his  own  notions  of 
duty  that  you  can  rely  upon.  The  German  example  in 
that  matter  I  think  is  very  instructive.  I  believe  that 
there  is  no  very  lengthy  programme  of  duties  laid  down 
for  the  professors  in  the  German  universities.  There, 
an  institution  which  goes  by  the  short  name  of  "  Ruf " 
exists.  A  professor  is  called  to  take  a  chair,  and  the 
amount  of  public  opinion,  and  the  enlightenment  cf 
the  people,  at  all  events,  in  many  parts  of  Germany, 
which  enlightenment  comes  to  bear  upon  him,  throws 
a  light  upon  all  he  does,  subjecting  him  to  the  full 
blaze  of  public  opinion,  keeping  him  up  to  his  duty. 
I  do  not  think  that  if  you  have  any  number  of  formal 
enactments,  or  lay  down  any  amount  of  programme 
of  duties  for  a  man,  if  he  does  not  wish  to  do  them 
he  will  do  them.  I  think  it  very  inexpedient  to  lay 
down  rules  which  you  know  may  be  neglected.  The 
thing  is  to  get  as  much  public  opinion  us  you  can.  If 
you  can  by  any  means  get  a  person  to  subject  himself 
to  public  opinion  it  is  far  superior  to  formal  enact- 
ments or  programmes,  or  schedules  of  duties. 

3251.  Do  you  think  that   anything  in  the  shape  of 
retiring  allowances  to  professors  advanced  in  years  is 
desirable  ? — I  have  not  considered  that  subject. 

3252.  What   is   your   opinion   as   to   the   relation 
which   ought    to   exist    between   professors   in  pari 
materiel — I  think  that  if  one  professor  is  indepen- 
dent of  another,  the  other  should  bo  independent  of 
him  too  ;    that   they  should  be  allowed  to  settle,  as 
sensible  men  would  settle,  what  parts  they  will  take  in 
this  pari  matcrie,  so  as  to  avoid  any  waste  of  force  in 
a  small  town  such  as  a  University  town,  like  Oxford  is. 

3253.  Docs  that  question  arise  at  present  at  Oxford  ? 
— I  should  be  glad  to  see  another  professor  co-ordinate 
with  me,  taking  one  or  other  of  the  two  lines  which 
I  am  expected  now  to  labour  in.     There  are  two  pro- 
fessors of  modern  history,  two  of  modern  philosophy, 
and  several  in  theology ;  and  I  have  never  heard  that 
they  do  not  agree  to  take  different  lines  of  subjects, 
and  so  on. 

3254.  Do  you  think  that  the  number  of  students 
might  be  increased  by  the  removal  of  certain  artificial 
restrictions  ? — Yes,    I    think    that   there    are    certain 
artificial  restrictions  which  should  be  removed  ;  and 
speaking  from  my  experience,  looking  to  the  facts  as 
they  fall  under  my  own  observation,  I  attach  con- 
siderable importance  to  the  removal  of  them.     Those 
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artificial  restrictions  are  these:  that  a  man  has  to 
pass  t\so  examinations,  his  responsions,  or  "little 
L'U."  and  his  moderations  ;it  eertain  fixed  times.  At 
Oxford  we  have  combined  or,  rather,  confused  regu- 
lations as  to  residence  with  regulations  as  to  examina- 
tions. A  man  is  not  allowed  to  pass  or  attempt  to  pass 
certain  examinations  en  route  to  the  B.A.  degree  till 
after  a  certain  term  or  terms.  I  think  if  a  man  has  his 
knowledge  producible,  it  does  not  concern  the  ex- 
amining board  much  for  how  long  a  time  he  has 
been  employed  in  possessing  himself  of  that  know- 
ledge, and,  considering  that  the  amount  of  literary 
culture  that  is  testified  to  by  the  moderation  exami- 
nation is  really  very  small,  I  would  allow  men  who 
could  pass  it  to  pass  it  whensoever  they  were  able 
to  pass  it;  by  that  means  many  men  would  get  rid 
of  their  literary  examinations  altogether,  in  very 
much  less  time  than  by  the  end  of  their  first  year, 
and  the  very  fact  of  a  man's  working  amongst 
other  young  men  with  the  object  of  passing  an  ex- 
amination sooner  than  others  would  be  a  very  whole- 
some spectacle,  for  he  would  ex  hypothesi  be  working 
harder  than  other  men.  It  is  examples  of  that 
kind  that  we  want,  and  very  much  want,  at  present  in 
Oxford.  By  that  means  a  man  would  be  able  to 
come  sooner  to  natural  science,  and  he  would  have 
been  dignified  and  cultured  by  working  for  a  desirable 
object  at  some  slight  pressure  for  some  time  previously. 
Then  at  the  other  end  of  a  man's  curriculum  artificial 
restrictions  of  a  closely  similar  kind  exist.  If  a  man 
does  not  present  himself  for  examination  in  18  terms 
he  does  not  get  any  honours  at  all.  I  would  allow  a 
man  who  had  got  honours  in  any  one  subject  what- 
ever, after  that  to  be  free  to  go  on  working  for 
honours  without  any  restriction  whatever,  trusting  to 
the  limits  of  the  parents'  powers  of  sustaining  sons  at 
the  University  ;  and,  on  the  other  hand,  to  the  bribes 
that  the  outside  world,  with  its  careers,  offers  to 
persons,  for  preventing  men  from  exceeding  reason- 
able limits  in  their  residence  at  the  universities. 
There  are,  of  course,  advantages  and  disadvantages 
in  this  as  in  most  other  plans,  but  I  think  a  student 
who  comes  up  to  the  University  ut  18,  and  has 
got  honours,  is  quite  old  enough  to  be  introduced 
to  the  business  of  choosing  for  himself.  In  such  a 
case  as  this  he  would  say  :  Is  it  worth  my  while 
to  stay  and  get  more  honours  at  the  University, 
or  had  I  better  have  done  with  it  altogether,  and 
go  out  into  the  world  at  large  ?  And  I  think  that 
a  student  at  the  age  at  which  we  have  students  now  is 
quite  old  enough  to  settle  such  questions  as  that  for 
himself.  I  have  a  remark  here  which  I  should  wish  to 
make,  and  which  is  just  this,  that  by  the  adoption  of 
the  plan  of  affiliation  of  colleges  in  other  towns  our 
numbers  would  be  increased  considerably.  I  would 
say  that  you  will  find  this  plan  of  affiliation  given  in 
the  appendix  to  the  blue  book  on  Mr.  Ewart's  Bill  for 
doing  away  with  the  necessity  of  residence  in 
colleges.  A  report  is  there  given  by  a  sub-committee, 
of  which  I  was  a  member,  and  of  which  Mr.  Goldwin 
Smith  was  the  president,  in  which  the  plan  of  affilia- 
tion is  expounded  at  length.  All  that  I  could  say 
about  that  will  be  found  in  the  appendix  to  the 
report  on  Mr.  Ewart's  Bill  for  allowing  persons  to  be 
members  of  the  University  without  being  members  of 
colleges.  The  main  points  of  the  scheme  are  these  : 
that  the  students  should  have  two  years  of  education 
in  whatever  affiliated  institution  they  might  choose, 
living  either  under  their  parents'  roof  or  elsewhere  ; 
that  this  third  year  should  be  spent  somewhere  in 
Oxford,  thirdly,  that  the  University  was  to  have  a 
share  in  the  governing  body  of  those  institutions, 
which  had  charge  of  the  education  of  those  persons 
during  the  two  years  not  spent  in  Oxford.  (See 
"  Special  Report,"  Oxford  and  Cambridge  Universi- 
ties Education  Bill,  1867,  p.  292.) 

3255.  What  are  your  views  as  (o  the  relations  that 
the  natural  science  teaching  of  Oxford  should  hold  to 
the  needs  of  the  country  ? — I  think  it  is  of  great 
importance  that  we  should  confer  degrees  for  natural 
science  as  a  sort  of  stamp  to  be  put  upon  a  man — as  a 


sort  of  trade  mark  of  the  real  value  that  he  is  to  the 
country,  and  I  think  it  is  the  duty  of  the  University 
to  afford  opportunities  to  persons  who  have  special 
calls  to  improve  those  special  calls,  and  give  la 
cfirrit'rc  (inri'i-ti'  <in,r  tuli n/s,  as  the  first  Napoleon 
used  to  say;  because,  in  the  absence  of  such  oppor- 
tunities, a  considerable  part  of  the  national  capital 
which  lies  in  the  special  abilities  of  particular  persons 
may  be  lost  permanently. 

3256.  Would  you  have  degrees  in  science  ? — No,  I 
think  not  ;  but  I  think  at  present  we  are  very  liberal 
in  that  way.     We  set  a   person  free  after  a  certain 
amount  of  examination,  and  give  him  the  same  B.A. 
degree   which  we   give   to   persons   who  go   out  in 
the   olcler   curriculum.     I    do  not   think   that  giving 
degrees  in  science  and  calling  a  person  B.Se.  is  at 
all   giving  him  a  better  thing  than  giving  him  a  B.A. 
degree.    By  calling  a  person  B.A.  I  think  it  is  under- 
stood that  he  has  had  a  certain  amount  of  general 
culture;    but  bifurcation  I  do  think    is  inexpedient 
here.     I  would  call  them  all  B.A.'s,  but  it  is  not  a 
matter  that  I  feel  very  strongly  upon. 

3257.  (Dr.  Sharpey.)  Do  any  of  the  pupils  become 
teachers  ? — Yes,  a  considerable  number  do. 

3258.  In  considerable  schools  ? — Yes,  a  consider- 
able  proportion    in    schools  of  that  character.     For 
example  :  of  the  first  class  men  in  the  natural  science 
class   list    of  last  October  term,  who    were    10  in 
number,  I  know  that  nearly  every  one  has  either  found 
a  place  in  some  one  of  the  great  schools — Clifton   is 
one  school,  for  example — or  got  some  educational  em- 
ployment ;  they  all  get  well  placed  in  that  way  now. 

3259.  And  they  teach  natural  science  ? — Yes. 

3260.  Do   any   of  the   pupils   engage   in    original 
inquiiy  ? — Yes,  some  of  my  pupils  have  written  and 
are  writing  papers  from  time  to  time.     Dr.  Church,  for 
example,  and  Mr.  Gallon,  and  others  mentioned  above. 

3261.  Do   you  think  that  the   practical  school  of 
physiology  might  be  advantageously  used  for  a  place 
for  original  research  ? — I  think  so.     I  do  not  think 
that  physiology,  if  you  contrast  it  with  anatomy,  is 
so  good  a  subject  for  a  gymnastic  of  the  mind ;    it 
requires  the  application  of  physics  and  chemistry  iu 
such  combined  and  complex  methods  that  really  one 
cannot  expect  it  from  young  men,  but  I  think  it  is  of 
great  consequence  that   there    should   be  professor- 
ships of  biology  multiplied. 

3262.  And  that    you   think    might    be    done     in 
colleges  by  conferring    feUowships   upon   men   who 
have  distinguished  themselves  in  particular  branches, 
and  who  might  be  required  to  devote  a  part  of  their 
time  to  lecturing  ? — I  think  for  such  a  large  subject 
as   physiology  I  should  like   to  see  the  professor  of 
physiology  definitely  a  university  professor,  and  co- 
ordinate with  myself ;  but  for  the  professores  extra- 
ordinaru  I  would  look  to  the  colleges  ;  but  in  dealing 
with  a  large  matter  like  the  professorship  of  physi- 
ology I  would  put  it  in  relation  to  the  University 
directly.      Professores    extraordinarii   I   would    not 
consider  as  permanent  appointments,  so  that  when  a 
professor  extraordlnarius  died  he  was  not  necessarily 
succeeded,  but  for  the  other  professor  of  physiology,  I 
should  always  have  a  succession. 

3263.  Have  you  considered  in  what  way  the  public 
money  might  be  applied  advantageously  for  furthering 
original  research  in  science  generally,  or  in  your  own 
science  in  particular? — I  have  not  any  views   upon 
the  subject  sufficiently  matured  at  present  to  be  put 
before  the  Commission. 

3264.  With   reference   to   the    body   who    should 
appoint  the  professor  you  spoke  of  five  persons,  some  of 
whom  of  course  should  be  conversant  with  the  subject 
of  the  professorship ;  would  you  prescribe  any  line  of 
proceeding  to  them,  for  example,  such  as  referring  all 
applications    of    candidates,   with    evidence    of   their 
fitness,  to  a  committee  of  persons   selected   for   the 
occasion,  who  should  report  to  the  elective  body  ? — 1 
think  they  should  be  a  committee  themselves  able  to 
do  it, 

3265.  Then  it  would   appear  that  in  the  case  of 
professorships  of  science,  the  opinion  of  t!ie  ineu  of 
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science  in  n  mixed  committee  would  guide  the  others 
entirely,  or  in  a  great  measure  ? — Yes,  I  think  so. 

3266.  Are  yon  aware  of  the  arrangement*  in  some 
institutions,  \iy  which  the  governing  body  submits  all 
applications  and  evidence  of  qualification  of  candi- 
dates to  the  professors  or  others,  who  then  report  to 
the  governing  body  upon  the  comparative  fitness  of 
the  diH'erent  candidates,  not  simply  recommending  one 
individual  candidate,  but  comparing  the  qualifications 
of  all,  and  endeavouring  to  assign  the  proper  valnr  in 
eaeii  ;  do  yon  think  that  that  is  a  good  system  ? — I 
always  think  that  in  matters  of  this  kind  you  must 
have  the  responsibility  undivided,  and  if  I  had  three 
scientific  men,  by  there  being  only  three  I  should  feel 
I  luii  each  of  them  had  the  responsibility,  and  was 
obliged  to  take  all  the  best  means  for  obtaining  infor- 

The  witness 


mation  ;  but  by  having  intermediate  committees  the 
SCUM'  of  responsibility  is  deadened  I  tliink. 

32(>7 '.  The  arrangement  I  referred  to  is  u  mode 
of  obtaining  information,  is  it  not,  and  coming  to  a 
judgment  upon  the  report  of  the  intermediate  com- 
mittee '! — If  for  each  professorship  there,  were  a  board 
selected  that  had  a  special  interest  in  it,  I  lliink  they 
should  be  persons  who  ex  hypothe&i  wore  thoroughly 
au  courant  with  literature,  and  a  knowledge  of  the 
subject  that  they  had  to  deal  with,  so  that  they  should 
not  bo  enabled  to  shelter  themselves  behind  the  ver- 
dict of  any  other  body,  but  stand  entirely  by  them- 
selves. I  feel  strongly  upon  that  point,  that,  the. 
persons  ought  to  be  experts  themselves,  and  ought 
not  to  be  able  to  throw  the  blame  of  a  bad  election 
upon  any  other  shoulders. 

withdrew. 
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Adjourned  to  Thursday  next,  at  11  o'clock. 
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His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE. 
Siu  JAMES  PHILLIPS  KAY-SHUTTLKWORTH,  Bart. 
BERNHARD  SAMUELSON,  Esq.,  M.P. 
WILLIAM  SUARPEY,  Esq.,  M.D.,  Sec.  E.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.B.S. 


WILLIAM    ALLEN 

Treas.  R.S. 
GEORGE    GABRIEL   STOKES, 

Sec.  R.S. 


MILLER,    Esq.,    M.D.,  LL.D., 
Esq.,   M.A.,   LL.D., 


The  Rev.  BARTHOLOMEW  PRICE,  M.A.,  F.R.S.,  examined. 


3268.  ( Chairman.)  I  believe  you  are  Scdleian  Pro- 
fessor of  Natural  Philosophy,  a  member  of  the  Heb- 
domadal Council,  and  Curator  of  the  University  Chest 
at  Oxford  ?— Yes. 

3269.  Can  you  state  to  the  Commission  generally 
the  character  of  the  scientific  instruction  now  given  at 
Oxford  ? — I  would,  if   you  would    allow  me,  rather 
speak  as  to  what  the  University  can,  and  in  my  opinion 
ought  to  give;  and  that  is  a  general  and  purely  scientific 
instruction,  as  distinguished  from  professional  or  tech- 
nical instruction. 

3270.  Do  you  think  the  instruction  now  given  at 
Oxford  is  all  that  is  desirable  ? — No,  I  do  not. 

3271.  Will  you  point  out  to  us  now  what  you  think 
is  desirable  ? — The  education  there  has  mainly  been 
in  classics  and  mathematics — chiefly  in  the  classics,  and 
to  a  small  extent   in  mathematics  ;  and  I  think  it  is 
desirable  that  a  general  and  purely  scientific  education 
should  be  added  ;   not  to  the  exclusion  or  the  super- 
seding of  either  the  one  or  the  other  of  these,  but  in 
addition  to  them. 

3272.  What  are  the  branches  of  scientific  instruc- 
tion which  you   think  ought  to  be  embraced  in  the 
Oxford   curriculum  ? — The   three    general    branches 
which  we  have  now  ;  for  these  include  everything  that 
can  be   or  ought    to    be  taught    there  ;  viz.,  physics, 
chemistry,  and  biology  :  physics,  including  mechanics, 
light,  heat,   sound,  electricity,  and  magnetism  ;   che- 
misiry,   as  well  organic    as    inorganic;    and    general 
biology  as  distinguished  from  professional  biology. 

3273.  What  is  your  opinion  as  to  the  question  of 
mathematics    being   indispensable  or   otherwise  ? — It 
appears  to  me  that  for  a  general  education  in  those 
particular  branches,  a  competent  knowledge  of  mathe- 
matics should  be  required  in  all  cases.     I  think   it 
most   important   that  a  student  in  those  departments 
should  have  that  familiarity  with  quantity  and  form 
which   can  only  be  acquired  by  a  competent  study  of 
mathematics.     The  knowledge  which  1  consider  to  be 
requisite    need  not  be   very    great,   but   in   all  cases 
should  include  geometry,  algebra,  and  elementary  tri- 
gonometry :  algebra,   perhaps,  rather   further  than    is 
now    given    in    the    ordinary   text    books  ;    for    the 
laws    of   variation,  and    of   combination,   being   those 
which  are   especially  illustrated    in    chemistry,  should 
be   familiar  to  the  mind  of  every  student  of  natural 
science. 


3274.  How  far  do  you  think  literary  training 
absolutely  necessary  ? — 1  think  it  is  very  undesirable 
to  teach  a  scientific  course  exclusively  unless  care  is 
taken  that  there  is  a  sufficient  foundation  of  literary 
acquirement,  because  an  education  in  the  former  branch 
without  the  latter  would  be  very  imperfect.  Deficiency 
of  literary  accomplishments  is  frequently  noticeable  in 
natural  science  students.  In  papers  written  by  natural 
science  students  that  come  under  my  observation,  I 
frequently  see  very  great  and  flagrant  defects  in  the 
power  of  expression,  and  in  literary  ability  generally. 
It  does  not  appear  to  me  to  be  any  want  of  power,  but  a 
defect  in  instruction.  Moreover,  I  should  be  very 
sorry  to  see  the  study  of  all  the  ancient  languages 
given  n])  by  students  in  natural  science.  I  urn  quite 
prepared  to  surrender  Greek,  but  I  should  wish  to 
retain  Latin  ;  and  in  place  of  Greek  to  substitute  the 
English  language. 

3275.  Do   you   think    that   a   sufficient    literary 
training   should  be  obtained  by  students  previous  to 
coming  up  to  the  University  ? — I  think   there   should 
bo,  and  I  do  not  doubt  that  there  would  be  by  boys 
educated  in  the  best  schools.     The  University,  how- 
ever, should,  I  think,  protect  itself  by  an  examination- 
test  whether  there  is  sufficient  literary  acquirement 
or  not  :  but  1  would  not  be  misunderstood  as  to  a 
matriculation  examination,  because  opinions  are  divided 
upon  that  point,  and  I  cannot  say  that  my  opinion 
upon  it  is  so  clear  that  I  can  speak  very  positively. 

3276.  Do  you  think  that  there  should  be  a  matricu- 
lation examination  at  all? — I  am  not  clear  upon  that, 
and  I  will  give  you  the  reason  why.     Many  of  our 
young  men  come  up,   who,  previous  to  matriculation, 
have  had  no  opportunities  of  getting  good  instruc- 
tion, and  I  should  be  sorry  to   deprive   them  in  the 
early    part    of   their    career   of   the    opportunity    of 
obtaining    that    instruction    which    they   can    »et    in 
Oxford    and,    perhaps,    cannot    get   elsewhere  ;    and 
therefore  my  opinion  inclines  towards  an  examination 
at  an   early  "period  in   their  course  as   preferable  to  a 
matriculation  examination. 

3277.  With  regard    to   those  who  have  passed  such 
an  examination  as  you  desire  at   the   end   of  the  first 
year,  would  you  then    set    them  free  from  any  further 
literary  pursuits? — 1  should  <\«  -". 

3278.  Yon  mean  those  who  were  desirous  to  engage 
in  scientific  study  ?— Yes  ;  and  I  would  extend  it   to 
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those  who  are  desirous  to  take  the  line  of  law,  or 
divinity,  or  any  other  faculty  ;  and  that  is  the  general 
principle  which  my  opinion  leads  to,  which  is,  that 
there  should  be  n  li'terary  education  in  the  earlier  part 
of  a  student's  course  ;  and  he  should  be  allowed  sub- 
sequently to  go  on  in  whatever  line  his  profession  or 
his  natural  taste  leads  him  to  take. 

3279.  Oxford  has  now,  I  believe,  provided   con- 
siderable appliances  for  scientific  instruction  ? — Yes. 

3280.  Will  you  be  so  good  as  to  give  us  all  the 
information    in    your   power   with    respect  to   those 
appliances  for  scientific  instruction  ? — We  have,  in  the 
first  place,  a  museum,  lately  erected,  which  is  entirely 
devoted  to  the  various  purposes  of  teaching  natural 
science.     The  total  cost  of  it  up  to  the  present  time, 
including  purchase  of  land,  building,  architect's  com- 
mission, fittings,  and  some  apparatus,  but  not  the  whole 
of  the  apparatus,  is  not  less  than  85,000/.,  beginning 
from  the  year   1856,   and  coming  down  to  the  end  of 
the  year  1 867  ;  and  down  to  the  present  time  it  has 
been  nearly  100,0001.,  as  near  as  I  can  estimate ;  it 
may  be  5,000/.  short  or  5,0001.   in   excess  of  that. 
That  sum  of  money  has  been  wholly  defrayed  out  of 
the  corporate  funds  of  the  University,  by  the  votes 
of  Convocation. 

3281.  (Mr.Samuelson.)  Ibelieve  that  that  sum  is  ex- 
clusive of  the  apparatus  which  was  in  existence  before, 
and  which  was  transferred? — Yes,  exclusive  of  that. 

3282.  Can  you  give  the  present  value  of  that  ? — 
No,  I  cannot  ;  Dr.  Acland  or  Dr.  Rolleston  would  be 
able  to  speak  of  the  physiological  collection  which  has 
been  lent  by  the  authorities  of  Christ  Church,  and 
Professor  Phillips  can  speak  of  the  value  of  the  geo- 
logical collection.     That  sum  is  also  exclusive  of  the 
cost  of  the  new  Hyde  institution,  which  is  a  physical 
laboratory  ;    the    University,    however,   has  made  a 
grant  of  1,000/.  for  the  apparatus  of  this  institution. 

3283.  (Chairman.)  Can  you  tell  us  what  is  the  actual 
cost  of  maintaining  the  museum  ? — The  annual  cost  of 
maintaining  the  museum  at  the  present  time  is  2,451/.  : 
viz.,  for  general  purposes,  995/. ;  chemistry  department, 
6261. ;  physiological  department,  90/. ;  physical  depart- 
ment, 655/.  ;  zoology,  85/.     The  library  and  its  officers 
are  maintained  by  the  Radcliffe  trustees,  and  the  cost  of 
the  library  is  not  within  our  cognizance.     Of  the  sum 
which  1  have  mentioned  the  University  contributes  out 
of  its  corporate  funds  2,0751.,  and  certain  trusts  con- 
tribute 376/.   Going  into  further  detail,  the  University 
contributes  for  the  museum  for  general  purposes  645/. ; 
maintaining  collections,  250Z.  ;  repairs,  1001.    To  the 
chemistry  department  the  University  gives  500/.,  and 
Dean  Aldrich's  fund  contributes   126/.     In  the  phy- 
sical department  the  University  contributes  565/.,  and 
a  fund  left  by  Lord  Leigh,  for  buying  apparatus,  yields 
about  90/.  a  year.     In  zoology  the  University  con- 
tributes   15/.   for    a    servant,    and   the    Hope   fund 
gives  70/.     I  think  you  will  find  that  these  will  amount 
to  2,451 /^  of  which  the  University  gives  2,0751.,  and 
the    trust    funds    376/.      This    includes    apparatus, 
attendants,  assistants,   and  demonstrators,  but  is  ex- 
clusive of  the  payments  made  to  the  professors.     The 
payments  made  to  the  professors  attached  to  the  mu- 
seum amount  to  4,350Z.  ;    namely,  the  professors  of 
astronomy,    geometry,    natural    philosophy,    geology, 
mineralogy,    zoology,   chemistry,    physiology,   experi- 
mental philosophy,  and  the  keeper  of  the  museum,  of 
which  amount  the  University  contributes  980/.  ;  the 
colleges  contribute  out  of  their  funds  2,170/.,  and  trust 
funds  give  1,200/.     The  Savilian  endowment  of  the 
professors  of  geometry  and  astronomy  is  about  300/. 
a  year  to  each,  and  New  College  at  present  contributes 
1 501.  to  each,  and  in  five  years  hence  the  contribution 
to  each  from  New  College  will  be  300/.  a  year  ;  the 
present  professor  of  geometry   is  also  a   Fellow  of 
Balliol  College.     The   Sedleian  professor  of  natural 
philosophy  receives  200/.  a  year  from  the  Sedleian 
endowment,  1001.  a  year  from  the  general  fund  of  the 
University,  and  270/.  a  year  from  Queen's  College. 
The  contribution  from  Queen's  College  is  by  ordinance 
attached  to  the  professorship.     He  is  also  a  Fellow  of 
Pembroke  College.     The  professor  of  geology  receives 
400/.  a  year  from  the  general  fund  of  the  University, 


and  the  present  professor  is  also  the  Keeper  of  the 
museum.  The  professor  of  mineralogy  receives  1001. 
a  year  from  the  general  fund  of  the  University,  the 
general  endowment  being  300/.  on  fulfilment  of 
certain  conditions,  which  the  present  professor  does 
not  fulfil.  The  professor  of  zoology  has  400/.  a  year 
from  the  Hope  fund.  The  professor  of  chemistry  re- 
ceives 600/.  a  year  from  Magdalen  College.  The 
professor  of  physiology  receives  800/.  from  Merton 
College.  The  professor  of  experimental  philosophy 
receives  from  the  University  3001.  a  year,  and  from 
Wadham  College  200/. ;  Wadham  College  having 
elected  to  pay  200/.  a  year  instead  of  giving  a  fellow- 
ship. The  present  professor  is  also  a  Fellow  of  Merton 
College.  The  keeper  of  the  museum  has  801.  a  year, 
and  a  residence.  It  was  proposed  to  give  him  200/. 
a  year,  and  the  house  is  reckoned  at  120/.  a  year.  If 
the  Commission  wish  I  will  hand  in  the  following 
tables,  which  exhibit  summarily  the  substance  of  the 
preceding  evidence. 

MUSEUM  GENERAL  FUND. 

&    s.    d.      &    s.     d. 

University  :  for  general  purposes       -     645     0     0 
maintaining  collections  250     0     0 


repairs,  insurance,  &c. 

(say) 

Chemistry  Department  (  University)  -     500 
Aldrichian  Fund  -  -     126 


Physiological  Department : 
Aldrich  and  Tomlins'  estates 

Experimental  Philosophy  Department : 

University  -     565     0 

Lord  Leigh's  Fund  -      90     0 


895     0     0 


100     0     0 


626     0     0 


90     0     0 


Zoology  : 
University 
Hope  Fund 


655     0     0 


15 
70 


85     0     0 


£2,451     0     0 


The  Library  is  maintained  by  the  Radcliffe  trustees — 
Thus  the  University  contributes          -2,075     0     0 
Trusts,  &c.  -     376     0     0 

2,451     0     0 

PATMENTS  TO  PROFESSORS  ATTACHED  TO  THE  MUSEUM. 


Astronomy  :  Savilian  endowment 
New  College    - 


Geometry 


Savilian  endowment 
New  College 


£ 

-  300 

-  150 

-  300 

-  150 


Natural  Philosophy  :  Sedleian  endowment  -  200 
General  Fund  of  University  100 
Queen's  College  -  -  270 

-  570 

-  400 

-  100 

-  400 

-  600 

-  800 
300 


£  s.  d. 


450  0  0 


450  0  0 


Geology:   General  Fund  of  the  University 
Mineralogy  (General  Fund  of  University) 
Zoology  (Hope  Fund) 
Chemistry  (Magdalen  College) 
Physiology  (Merton  College) 
Experimental  Physiology  :   University    - 


Wadham  College  200 


The  keeper  of  the  Museum  (University)    - 


500 
80 


£4,350     0     0 


-  980     0     0 
-2,170     0     0 

-  1,200     0     0 


Which  total  is  made  up  of — 
University  Fund 
College 
Trusts'  Fund  - 

4,350     0     0 

Thus  the  total  annual  payment  to  the  museum  and  its  professors 

out  of  the  General  Fund  of  the  University  is — 
Museum  -  -£2,075     0     0 

Professors  -       980     0     0 

£3,055_  0     0 

This  statement  is  also  exclusive  of  the  medical  de- 
partment and  its  professor,  the  emoluments  of  the  latte 
arising  from  special  trust  funds,  and  not  charged  on 
the  general  account  of  the  University. 

3284.  (Mr.  Samuelson.)  Is  the  Radcliffe  library 
essential  to  the  objects  of  the  museum,  or  is  it  an 
accidental  combination  ? — A  scientific  library,  in  my 
opinion,  is  necessary  ;  and  if  the  Radcliffe  trustees 
withdrew  their  collection  of  books,  which  it  is  com- 
petent for  them  to  do,  we  should  be  obliged,  I  think, 
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to  procure  books  from  some  other  sources  for  the  use  of 
the  students,  and  for  the  use  of  the  professors.  1  may 
mention  that  the  Bodleian  library  contains  u  vc-i-y 
large  number  of  scientific  books  and  serials,  und  is 
continually  making  additions  ;  and  that  it  now  lends 
a  considerable  number  of  books  to  the  museum. 

3285.  A  scientific  library  being  essential,  and  the 
Radcliffe  library  supplying  that  want,  can   you    form 
any  approximate  estimate  of  the   cost  of  the  mainte- 
nance of  the  library  ? — That  does  not  come  within  my 
province. 

3286.  Can  it  be  procured  ? — Dr.  Acland  can  pro- 
bably give  you  that,  as  he  is  the  librarian. 

3287.  (Chairman.)  Do  you  happen  to  know  whether 
there  is  a  fixed  sum  annually  allowed  for  the  mainte- 
nance of  the  library,  or  for  making  additions  to   it  ? 
— I  cannot   give  any  information.     The  management 
of  the  library  does  not  come  within  the  province   of 
the  University;  it  is  an  institution  managed  entirely 
by  the  Radcliffe  trustees. 

3288.  (Mr.  Samuelson.)  What  do  you  think  would 
be   the   extra   expense   of    maintaining    a    scientific 
library,  assuming  that  you  had  not  access  to  the  Rad- 
cliffe library  ? — I  cannot  say.     Our  Bodleian  contains 
a  very  large  collection  of  books ;  and  these  probably 
might  be  available  for  the  use  of  the  museum. 

3289.  Are  there  any  other  sums  which  could  be 
fairly  charged  to  scientific  instruction  and  the  promo- 
tion of  science  in  the  University  of  Oxford  in  addition 
to  those  which  you  have  named? — Yes,  there  is  Dr. 
Lee's  fund   at  Christ  Church,   which  is,   I  believe, 
partly  applied  to  scientific  purposes  ;  but  it  is  under 
the  management  of  Christ  Church,  and  I  know  nothing 


3290.  (Chairman.)  Can  you  give  the  Commission 
any  information  as  to  the  sources  from  whence  the 
University  income  is  derived  ? — The  present  income 
of   the   University,   as   it  can   be   best  estimated,   is, 
28,383/.  a  year.     I  take  this  sum  from  a  printed  paper, 
which,  with  your  Grace's  permission,   I  will  hand  in 
to   the   Commission.     Rents    in    gross    are    8,429/., 
benefactions  323/.,  dividends  on  stocks  2,136/.,  dues 
mid    fees,   that   ic,    the    University    taxation    on  the 
members,  16,5957. ;  various  other  sums,  consisting  of 
profits  from  the  market,  certain  proctors'  lines,   and 
wine  licences,  amounting  to  9(X)/. 

3291.  What  are  we  to  understand  by  benefactions  ? 
— They  are  small  benefactions  made  to  tho  University 
for  general  purposes  at  various   times.       Some  are 
Crown    benefactions,   given  by    Henry  the   Eighth, 
George  the  First,  and  George  the  Third  ;  and  there  is 
a  small  sum  of  140/.  which  comes  out  of  the  Treasury, 
I   think ;  and   part  of  a  benefaction  of  200/.  a  year 
given    by   Lord   Crewe    Bishop    of    Durham  ;    nnd 
also  a  small  part  of  a  gift  of  Sir  Henry  Savile,  are 
applicable  to  the  general  purposes  of  the  University. 
This  does   not  include  any  income  derived  from  the 
press ;  the  press  is  a  large  commercial  establishment, 
and  must  be  treated  as  such  ;  so  that  we  cannot  esti- 
mate or  count  upon  any  certain  income  derivable  from 
it.     The  sum  transferred  from  the  press  last  year  was 
about  1,300/. 

3292.  That  does  not  appear  in  the  account  of  the 
income   of  the  University  ? — The  estimate  which  I 
now  hand  in   does  not  include   any   moneys  derived 
from    the    press.      (  The  following    estimate    was 
delivered  in) : — 
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about  the  details  of  it. 

An  ESTIMATE  of  the  present  yearly  INCOME  and  EXPENDITURE  of  the  University,  put  forth  by  the  Curators 

of  the  Chest,  in  order  to  furnish  better  and  more  exact  information  than  an  Account  of  the  Receipts  and 

Payments  of  any  particular  year  can  give. 


INCOME. 

Rents 

Benefactions  - 

Dividends  on  stocks  -  -  - 

Dues  and  Fees,  as  received  for  1868-9 

Dues    - 

Matriculation  fees 

Degree  fees 

Examination  fees 

Fees  and  dues  from  unattached 
students         - 

The  market    - 

Fines 

Wine  licenses 


Curators'  Office, 

May  22,  1870. 


£      t.   d.        £      *.   d. 
8,429     0     0 
323     0     0 
2,136     0     0 

5,994     0     0 
1,638     0     0 
6,278     0     0 
2,507     0     0 

178     0     0 

,    ,  16  595     Q    0 

EXPENDITUKE. 

&     t.   d.         & 
Stipend  of  officers       -             -                          -       -  3,824 
Do.         examiners                -             -             -       -  2,362 
Do.         professors                                            -       -  4,626 
Fees  for  presentation  to  degrees          -             -       -      100 
On  account  of  benefactions                                -       -     313 
Institutions  : 
St.  Mary's  Church                         -     180     0     0 
Preachers                                        -     320     0     0 
500 

»'. 

0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

0 

0 
0 
0 

0 

0 
0 
0 

0 
0 

,!. 
0 
0 
0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 
0 

Bodleian  Library  and  Camera                         -       -3,615 
Ashmolean  Museum  -                                                    130 
Botanic  Garden          -             -                          -        -      242 
University  Museum': 
For  general  purposes   -             -     645     0     0 
For  maintaining  collections      -     250     0     0 

400    0    0 
300    0    0 
200    0    0 

Department  of  Chemistry  -                                  -    500 
Do.             Experimental  Philosophy    -         -     160 
Do.             Zoology       -                                           15 
The  Park       -                         -            -     250    0    o 
Public  walks                                          -     150     0     0 
-—  —       —     400 

Delegacy  of  lodging-houses                             -        -    300 
Do.        unattached  students         -            -        -    340 
Police:  —  University  police     -             -     900     0     0 
Joint  police                          -  1,200     0     0 
2,100 
Repairs  and  maintenance  of  public  buildings         -    500 
Quit  rents,  rates,  and  taxes                             -        -    300 
Expenses  on  Estates  : 
Ten  per  cent,  rents                      -    850    o    o 
Extra  for  sea-wall  and  ferry  at 
Elmley                                        -     150     0     0 
—  1  000 

Augmentation  of  vicarial  stipends     -             -         -     225 
Pensions  and  annuities                                    -        -  1,605 
Printing        -             -             -             -                      -     600 
Expenses   at    the    schools    and    the     Clarendon 
building     -                                                                •     300 
Legal   expenses,     prosecutions,     maintenance    of 
prisoners                                                      -        -    500 

Total  of  ordinary  expenditure                       25,472 
Extraordinary  grants  by  Convocation            -         -  1,000 

0 
0 

0 

0 

26,472 
Balance  in  favour  of  the  University  - 

0 
0 

0 
0 

£28,383     0     0 

£28,383 
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Prift        3293.  As  ft  general  rule,  has  it  or  not  been  usual  to 
'./.'..S.'   invest  the  income  derived  from   the  Clarendon  press  ? 

Then     have    been    such    heavy    charges   upon    the 

21  July  is:o.  r,,h  ,TSity  fund  in  building  the  museum,  and  other 
charge-  ot  the  same  kind,  that  the  money  paid  over 
by  ilie  Clarendon  press  has  been  disbursed  for  the  pur- 
poses of  the  University  without  being  first  invested. 
The  terms  of  the  statute  order  it  to  be  invested  ;  but 
it'  it  had  been  invested,  it  must  immediately  have  been 
sold  out  ngain  to  pay  the  current  demand,  so  that  the 
managers  of  the  fund  thought  that  it  was  unnecessary 
to  pay  commission  for  both  those  processes. 

3294.  Then  it  has  been  applied  rather  in  buildings 
than  in  meeting  the  annual  expenditure  of  the  Uni- 
versity ? — Not  wholly  in  building,  though  probably 
chiefly  so. 

3295.  I  see  that  amongst  the  heads  of  income  are 
included  dividends  on  stocks ;  have  those  stocks  in  any 
cases  been  purchased  with  money  derived  from  the 
Clarendon  press? — I  cannot  say  exactly  the  source 
from  which  they  come,  but  I  have  no  doubt  that  they 
have  partly  been   purchased  with  moneys  paid  over 
from  the  Press.  You  will  observe  that  the  chief  source 
of  income  is  the  taxation.     There  are  dues  of  II.  a 
year    payable    by   every   member  ;   and  those    dues 
amounted  to  5,9941.  ;    members  also  are  allowed  to 
compound,    and  there  is  a  composition  fund  of  be- 
tween 13.000Z.  and  14,000/.,  being  money  paid  by  the 
members  of  the  University  for   the  composition  of 
their  dues,  and  which  is  invested  by  order  of  statute 
in  Government  securities.     Matriculation  fees  amount 
to    \,638l.      Every   member   that  matriculates   pays 
21.  10s.,  except  noblemen,   who  pay  more  ;  I  do  not 
remember  exactly  their  fee ;  a  bible  clerk  pays  less, 
10*.  6d.  I  think.     The  degree  fees  are  6,278/.,  the  ex- 
amination  fees   2,507 /.,  and  the  fees  and  dues  from 
unattached  students  178/.;  these  last  are  students  who 
are  not  members  of  colleges  or  halls  ;  this  is  a  source 
of  income  only  arising  within  the  last  two  years. 

3296.  (Mr.  Samuelson.)  How  much  per  head  is 
that  for  unattached  students  ? — That  amount  includes 
more  than  a  year  ;  the  matriculation  fee  is  51.,  but 
these  students  have  certain  fees  to  pay  to  their  tutors, 
and  the  residue  is  the  balance  of  the  fee.     Moreover 
I  should  observe  that  the  preceding  is  the  corporate 
income  ;  it  does  not  iuclude  any  of  the  trust  funds, 
and  there  is  a  large  amount  of  such  funds,  but  I  cannot 
tell  the  amount. 

3297.  Is  the  University  the  trustee  ? — The  Uni- 
versity is  in  many  cases  the  trustee,  and  in  other  cases 
it  is  the  acting  body  ;  the  actual  trustees  give  a  power 
of  attorney  to  the  University  to  receive  the  dividends. 

3298.  (  Chairman.)  Do  you  think  it  would  be  pos- 
sible to  increase  the  University  income  so  far  as  it  is 
derived  from  dues  and  fees  ? — I  doubt  it,  and  for  this 
reason  :  with  regard  to  members  of  Convocation  many 
complain   now  of  the  dues  being  large,  and  I  think  if 
they   were   increased,    many   would   withdraw  their 
names,  and  the  result  would  be  a  loss.     With  regard 
to  undergraduates  we  might  increase  their  fees  in  the, 
earlier  part  of  their  career,  but  there  would  be  an  un- 
willingness to  lay  further  taxes  upon  them. 

3299.  Are  the  present  school  dues  and  fees  much  the 
same  as  they  have  been  for  some  years  ? — Yes,  generally. 

3300.  The   demands    upon    the    ordinary    income 
approach  very  nearly  to  the  amount  that  is  disposable  ? 
— Yes,  the  ordinary  corporate  income  of  the  University 
j<  only  about  3,000/.  in  excess  of  the  ordinary  expen- 
diture ;  then  putting  1,0001.  for  extraordinary  grants, 
there  is  left  a  margm  of  say  2.000Z.,  and  the  University 
expenditure  increases  year  by  year. 

3301.  (Dr.  Mi II IT.)  What  proportion  of  the  funds 
i-    expended    in    scientific    education,    and    what   in 
general  purposes? — The  University  contributes  towards 
the  maintenance  <>('  the  museum  2,0751.,  and  in  con- 
tributions to  the   scientific  professors'  incomes    980/., 
making  a  total  of  3,0551. 

3302.  That    is    about  one  tenth   of  the  whole,  is  it 
not? — Yes.     The  Bodleian   Library  also,  which  is   a 
scientific  librarv  as  well  as  a   literary  one,    costs  the 
University  3.6 15/.  a  year. 


3303.  Is  that  one  of  the  privileged  libraries  ? — Yes. 
But  besides  the  privilege,  a  very  large  sum  is  expended 
in  the  purchase   of  books ;  this  sum  also  is   not  one 
hall'  of  the  expense  of  the  library. 

3304.  (C/tttir/nmt.)  Can  you    see   any  difficulty  in 
providing  funds  for  the  apparatus,  and   for  the  main- 
tenance of  the  apparatus,  required  for  scientific  instruc- 
tion ? — If  more  is  required  it  must  come  from  some 
other  fund  than  the  general  fund  of  the  University. 

3305.  Do  you  anticipate  that  more  will  be  required  ? 
— Yes. 

3306.  Have  you  thought  of  the  means  which  should 
be  resorted  to  to  obtain  those  funds  ? — I  know  of  no 
other  source  than  fees  to  be  paid  by  the  students  who 
attend  the  lectures,  or  contributions  from  the  college 
funds. 

3307.  Do  you  think  that  the  colleges  would  agree 
to  tax  themselves  voluntarily  ? — I  cannot  say  ;  but  it 
may  be  that  it  is  not  competent  to  them  to  do  so  ;  per- 
haps it  can  be  done  only  by  parliamentary  interposition. 

3308.  Do  you   think   that  the   colleges   would   be 
disposed  to  make  a  voluntary  application  to  Parlia- 
ment for  power  to  apply  their  funds  in  this  direction  ? 
— I  cannot  say. 

3309.  Is  the  income  derived  from  college  endow- 
ments generally  increasing  ? — Yes.  I  think  so  ;  but  I 
do  not  know  what  is,  or  what  has  been  the  amount  of 
the  college  endowments  ;  it  is  variously  estimated  from 
150,000/.  a  year  to  as  much  as  300.000/.  a  year. 

3310.  Is  it  generally  in  land  ? — Yes. 

3311.  Then  the  increase  is  owing  to  the  increase  of 
rents  ? — Yes,  and  in  a  great  measure  to  a  very  in- 
direct cause  ;  to  the  operation  of  the,  College  Leasings 
Act,  by  which  our  corporations  can  grant  leases  for 
more  than  40  years  :  and  as  a  large  quantity  of  land 
has  become  available   for   building  purposes,  a  large 
income  is  derived  from  it. 

3312.  Do  they  succeed  in  getting  lessees  to  take 
leases  for  40  years  ? — Only  to  a  very  limited  extent ; 
but  they  have  further  powers.     We  were  hindered  by 
not  being  able  to  grant  leases  for  more  than  40  years  ; 
then  the  College  Leasings   Act  passed,  and  we  can 
now  grant  leases  for  longer  terms,  and  they  are  taken 
at  terms  of  80,  90,  and  99  years. 

3313.  Have  any  of  the  colleges  any  mineral  pro- 
perty ? — I  do  not  know  of  any. 

3314.  Do  you  know  the  total  amount  of  contribu- 
tions made  by  the  colleges  at  present  for  University 
purposes? — The    colleges   contribute  2,170/.  towards 
the  payment  of  scientific  professors,  and  a  large  sum 
also   towards   professors   in  other  departments  :   but 
I  cannot  tell  the  amount  ;    it  is  very  large.     Thus 
Christ  Church  provides  for  five  professors  of  divinity. 
Also,  there    are  some   college  scholarships  given  for 
scientific  purposes  ;  the  whole  number  of  scholarships 
in  the  University  is,'  I  think,  nearly  400  ;    those  are 
tenable  upon  the  average  about  four  years,  and  I  take 
it  that   nearly   100   scholarships  and    exhibitions  are 
given  away  every  year  ;  of  these,  I  think,  fewer  than 
10  are  given  for  scientific  attainments.     Perhaps  not 
more  than  five  are  given  yearly ;  a  few  more  are  given 
for  mathematics  ;    there   may  perhaps   be  15  or   20 
annually  given  for  mathematics  ;   but  the  majority  of 
them  are  given  for  classical  attainments. 

3315.  Would   it  be  correct  to  say  that  about  four- 
fifths  of  the  scholarships  are  given  annually  for  classical 
attainments  ? — Approximately  that  would  be  correct, 
I  think,  as   far  as   I  can   speak  without  having   the 
actual  figures  before  me. 

3316.  Is  that  about  the  proportion  of  the  students 
in    the   different   branches    of  learning  ? — I   cannot 
answer    that    question.     These   100  scholarships   are 
upon  the  average  worth  701.  a  year,  making  7,000/.  a 
year,  or  about  28,000/.  given  annually  in  scholarships, 
and  the  scientific  students  get  a  very  small  part  of  it. 

3317.  Is  there  much  competition  for  the  physical 
science  scholarships? — Not  much,  I  believe. 

3318.  Do  you   think    that    the    number  would   be 
increased  if  the   scholarships  were  increased  in  num- 
ber ? — I  have  no  doubt  it  would. 

3319.  (Mr,  Samuelson.)  Are  the  individual  scho- 
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larships  equal  in  amount   lo   those  given  lor  da 
—The  classical  ours  are    in  many  cases  more  valuable 
than  tin-  mathematical  Of  natural  science  scholarships  ; 
not  iu  all  cases,  hut  in  most  ca-r-. 

3320.  (Cliiiiriimii.)  \  believe  it isonlycomparativcly 
recently    that    any    scholarships    have   been   given    lo 
natural  science  'i — -Yes,  quite  recently. 

3321.  Docs  that  remark  also  apply  to  mathematics? 
— Scholarships  weie  awarded  for  mathematics  several 
years  before  they  were  given  for  attainments  in  nat  ural 
science. 

3322.  {Mr.  St/tn/telson.)  Was  the  physical  labora- 
tory built  out  of  some  special  fund  ? — Yes. 

332.'i.   What  fund  was  that? — A  fund  created  under 
Lord  Hyde's  will. 

3324.  By  whom  was  the  decision  made  with  regard 
to  what  the  application  of  that  fund  should  be? — Con- 
vocation having  declined  to  accept  the   riding  school 
as  proposed  in  Lord   Hyde's  will,  the   trustees  deter- 
mined on  erecting  physical  laboratories. 

3325.  And  the  amount  of  11,OOOA,  which  you  have 
mentioned  previously  as  having  been  the  cost  of  those 
laboratories,  exhausted  that  fund  ? — Yes. 

3326.  Assuming  that  fund  not  to  have  existed,  do 
you  think  that  those  laboratories  would  have  been  built 
by  the  University  ? — I  cannot  say. 

3327.  (Chairman.)  Can  you  tell  us  the  number  of 
University  professors  at  Oxford  ? — I   cannot  say  off- 
hand. 

3328.  Can    you    tell    us   the    number    of  physical 
science  professors  ? — Ten,  I  think,  including  the  pro- 
fessor of  medicine. 

3329.  Do  you  think  that  additional  professors  in 
those  departments  are  required  ? — I  perceive  the  need 
of  one  more  at  least,  and  that  is  for  applied  mechanics 
and  engineering. 

3330.  Are  all  the  professorships  endowed  ? — Yes  ; 
but  with  various  incomes. 

3331.  Generally  speaking,  are  they  adequately  en- 
dowed ? — It  is  scarcely  proper  lor  mi-  to   answer   that 
question  ;  some  certainly  are  not. 

3332.  Do  they  vary  very  much  ? — Very  much.    The 
endowments  vary  from  1001.  a  year  to  800/. 

3333.  Does  that  include  the  incomes  of  fellowships 
attached  to  some  of  them  ? — Yes,  but  not  the  incomes 
ofthe  fellowships  which  may  be  accidentally  held  in 
connexion  with  them. 

3334.  Do  you  think  the  largest  amount  a  sufficient 
income  ? — No.     When  I  say  that  800/.  is  not  sufficient, 
I  mean   if  the    professor's  time  is  employed  wholly  in 
the  work  of  the  chair,  so  that  he  has  no  time  for  other 
remunerative  occupation.      Moreover,    Oxford   is  in 
many  respects  an  expensive  place  to  live  in  ;  and  if 
the  professor  has  to  provide  a  residence,  it  certainly  is 
not  enough. 

3335.  In  your   opinion   it  would   be   desirable  that 
the  incomes  of  all  the  scientific   professors   should  be 
increased  ? — Yes  ;  all  the  professors  ought .  to  have 
sufficient  incomes. 

3336.  (Dr.  Miller.)  Is   there   any   capitation   fee 
allowed  to  the  professors  for  pupils  ? — Small  fees  are 
allowed  them. 

3337 .  Do  they  not  form  any  substantial  addition  to 
the  income  ? — No.     In  the  experimental  departments 
they  make,  I  believe,  a  very  small  addition.     For  each 
attendance  on  each  course  of  lectures  II.  may  be  paid 
twice,  but  only  twice.      For  experimental  lectures  a 
fee  of  31.  is,  I  believe,  paid  each  term. 

3338.  Does  the  professor  bear  the  charges  of  this 
experimental  course,  or  is  that  allowed  by  the  Univer- 
sity ? — He   partly  bears  it,  and  it  is  partly   allowed. 
The  sum  of  money   allowed  by  the  University  is  not 
adequate,  and  the  professor  makes  up  the  deficiency. 

3339.  Are  those  experimental  lectures,  lectures  or 
demonstrations  ? — Demonstrations. 

3340.  Does   the   pupil   use   the   apparatus  for  the 
demonstration  ? — Yes 

3341.  Does  the  pupil  pay  anything  for  the  use  of 
the  apparatus  or  the  materials? — I  believe  he  pays  for 
such  materials  as  he  breaks. 

3342.  (Chairman.)   Do   you   think  it   undesirable 


that  the  fee  should  be  increased  ? — Yes,  for  two  rea- 
sons :  first,  I  think  thai  the  money  can  be  found  from 
other  sources  ;  and  secondly,  it  would  tend  to  dis- 
courage the  study,  unless  similar  fees  are  paid  by 
students  in  all  departments  of  academical  instruction. 

3343.  How   arc   the    fee.-    receivable   by   the    pro- 
fessors,   compared   with   the   lees   required    for  college 
tuition  ? — A  student  very   generally,    if   not    univer- 
sally,   lias    to    pay    21/.    a    year    lor    three    yeiirs     to 
his  college  for  tuition   fees  ;    ami   in    some  cases  the 
college  out  of  this  fund    pays  the   laboratory  fees,  but 
in    many    cases    it    docs    not,    and   students     often    pay 
this  tuition  fee  to  the  college  when  they  never  attend 
any  lectures  within  the  college.   The  college,  hmve\er, 
finds  them  discipline  and  superintendence  which   may 
be  of  value. 

3344.  In    any  branches    of    science    are   there  at 
present  more  than  one  professor  ? — No  ;  and  I  think  it 
is  undesirable  that  there  should  be   more  than  one  ;  I 
should    myself    prefer    to     increase     the    number  of 
demonstrators  under  the   professor,  and  to  keep  one 
professor  at   the   head   of  his  department ;  you  get 
concentration,    better    superintendence,    and,    as    it 
appears  to  me,  better  arranged  work. 

3345.  Have  many  of  the  professors  demonstrators 
or  assistants  connected  with  their  professorships  ? — 
Yes,  in  the  case  ofthe  three  greater  departments  ;  that 
is   to   say,   in  the  three  experimental    departments ; 
Professor  Brodie,  Dr.  Rolleston,  and  Professor  Clifton 
have  each  a  demonstrator. 

3346.  Can  you  tell  us  how  many  students  in  your 
opinion  a  demonstrator  is  able  to  look  after  ? — I  would 
rather  leave  that  question  to  be  answered  by  those  who 
are  specially  concerned  in  superintending  demonstra- 
tions. 

3347.  Will  you  give  us  your  opinion  as  to  whether 
you  think  it  desirable  that  provision   shoul  be  made 
for  the  retirement  of  professors  after  a  certain  number 
of  years'   service? — I   think   there   should   be,  and 
supposing  the  funds  to  be   sufficient,  and  put  under 
efficient    superintendence,    some    means    should    be 
devised  by  which  a  professor  should  be  enabled  to 
retire  after  a  service  of  a  certain  number  of  years.     I 
think  that  is  a  most  important  matter. 

3348.  Must  the    fund  required  for  that  purpose  be 
derived  from  University  sources  ? — I  would  suggest 
that  it  is  for  the  Commission  to  recommend  the  source 
from  which  it  should  come. 

3349.  Are  you  of  opinion  that  all  colleges  ought  to 
provide  a  fund   for  scholarships  in  physical  science  ? 
— Yes,  I  think  so. 

3350.  Have  you  at  all  formed  in  your  own  mind 
any   idea  as   to  how  many  you   think    it    would  be 
desirable  should  be  provided  by  the  colleges  ? — A  cer- 
tain proportion  of  all  1  think  ought  to  be  so  provided. 

3351.  Do  the  colleges  provide  examination  them- 
selves for  the  physical  science  scholarships  at  present  ? 
— In  some  cases.     But  it  is  frequently  done  by  their 
calling  in  the  assistance  of  the  professors,  and  this  is 
very  generally   done  in  fellowship  examinations.     1 
have  been  employed  in  five  or   six  examinations  at 
various  times. 

3352.  Some  colleges  themselves  provide   a  certain 
amount  of   instruction  in  physical  science,  do   they 
not  ? — Some  do. 

3353.  And  in  those  cases  do  the  readers  iu  physical 
science,  or  by  whatever  title  they  are  named,  conduct 
the  examinations  ? — Yes,  they  do,  but  very  frequently 
with  assistance  from  the  professors. 

3354.  Do  you  think,  as  a  general  rule,  the  exami- 
nations for  those  scholarships   ought  to   be  conducted 
by  the  professors  ? — Yes,  I  do,  and  in  connexion  with 
the  central  institution. 

3355.  Would  you   make  the  professors  themselves 
examiners,  or  merely  leave  the  appointment  of  the  ex- 
aminers  with  them  ? — I  should  make  them  or  tiieir 
assistants  the  examiners. 

3356.  And  would  you  make  the  examination  to  be 
connected  in  any  way  with  the  museum  ? — Yes. 

3357.  What  would   be   the  advantages  of  such  a 
course  of  proceeding  ? — To  get  a  central  institution 
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/;.  Price,  wheiv  you  would  have  your  teachers  and  your  collec- 
M  A  ,  F.li.s.  tion- aiiil  \our.-tudents;  some  students  honoured  by 

schoiar.-hips  au.l  others  studying  with  the  object  of 
21  July  1870.  o],,.^,,;,,,,  ,1,,...,.  substantial  prizes  ;  this  would  act  as  a 

ureat  encourogoment  to  exertion  on  the  part  of  all  the 

BtUU'Mlts. 

3358.  What  is  your  opinion  as  to  the  desirableness 
of  granting  degrees  in  physical  science  ? — I  think  it 
is  desirable  that  there  should  be  a  faculty  of  physical 
science,  in  the  same  way  as  in  old  days  there  were 
faculties  of  divinity,  medicine,  and  law,  of  which  merely 
the  skeletons  remain.     Hereby  we  should  get  pro- 
ficiency in  a  special  subject  represented  by  appropriate 
degrees. 

3359.  Would  you  distinguish  degrees  in  physical 
science  from  degrees    in  arts  ? — Yes,  I  should  make 
the  faculty  distinct ;  for  I  think  it  very  desirable  that 
students  of  physical  science  should  enter  upon   the 
faculty  at  the  beginning  of  their  academical  course. 
A  degree  in  arts  does  not  indicate  any  special  attain- 
ment of  its  possessor.     It  has  a  conventional  value, 
but  I  take  it  that  that  value  depends  more  upon  the  fact 
of  the  possessor  having  been  brought  into  connexion 
with  an  old  institution  like  the  University  of  Oxford 
is,   than    upon    anything  intrinsic   which    it   has    got 
itself.     I  think  that  a  new  degree,  such  as  Master  of 
Science,  or  Bachelor  of  Science,  would  very  quickly, 
from   its   connexion  with   an   old   institution,  obtain 
a  value  which  is  similar  to  that  in  which  the  degree 
of  Master  of  Arts  is  now  held.     There  is   a  feeling 
current   in   the  University  that   there    should   be   a 
faculty  of  law,   and   that  students  should  start  upon 
the  faculty  of  law  after  their  first  literary  examination, 
and  similarly  with  the  faculty  of  medicine. 

3360.  Is  there  not  a  faculty  of  law  at  present  ? — 
There  is  a  faculty  of  law,  but  it  is  practically  dead  ; 
nobody  takes  law  degrees  until  he  has  gone  through 
arts ;  there  is  scarcely  a  distinct  law  line. 

3361.  You   would   not   think   it   desirable   that   a 
degree  in   arts  should  be  indispensable  for  a  degree 
in  law,  or  a  degree  in  science  ? — I  think  not. 

3362.  What  would  you  confine  a  degree  in  arts  to  ? 
— To  non -professional  men  for  the  most  part. 

3363.  Would  this  degree  in  physical  science  include 
examination  in   mathematics  ? — Yes  ;    I    think   that 
mathematics  should  be  an  essential. 

3364.  Would  you  strike  mathematics  out  of  the  arts 
examination  ? — No.    I  should  wish  to  leave  that  course 
as   free    as   I  possibly  could.     I   would   not   wish   to 
exclude  anything,  but  would  try  to  include  as  much 
as  I  possibly  could. 

3365.  Would  you  give  the   full  rights  of  member- 
ship of  Convocation   only  to   those  who  had  obtained 
degrees  in  science,  or  some  of  those  degrees  in  the 
higher  faculties  ? — The  rights  of  Convocation  are  prac- 
tically now  limited  to  those  who  take  degrees  in  arts. 
If  a  person  does  not  take  the  master's  degree  in  arts, 
but    becomes   a  Bachelor  of  Law,  or  a   Bachelor  of 
Medicine,  he  is  not  a  member  of  Convocation  until  lie 
takes  the  higher   degree.      I  should  allow  a  person 
who  has  gone  through  any  one  of  those  faculties  with- 
out  previously  going  through  arts   to  obtain  the  full 
rights  of  membership  of  Convocation. 

3366.  You  mean  that  both  Bachelors  of  Science  or 
Bachelors  of  Law  should  be  members  of  Convocation  ? 
—Yes. 

3367.  There  is  no  examination  at  Oxford,  is  there, 
after  the  examination  for  a  Bachelor  of  Arts  ? — There 
are  examinations  for  Bachelor  of  Law,  and  also  for  the 
higher  degrees  in  medicine. 

3368.  There  is  an  examination  for  Bachelor  of  Law, 
but  not  after,  I  believe? — I  think  there  is  some  exer- 
cise to  be  done  afterwards.     In  medicine  there  is  an 
I'xmniiiution  for  a  Doctorship  of  Medicine  as  well  as 
for  a  Bachelorship  of  Medicine. 

3369.  (Dr.  Sharpey.)  But  not  for  a  Master  of  Arts 
after  a  Bachelor  of  Arts  ? — No. 

3370.  ( Chairman.)  Still  no  one  who  does  not  become 
a  Master  of  Arts  becomes  a  member  of  Convocation  ? 
— If  he  take    the  highest  degrees  in  medicine  and 


law,  then  he  becomes  so,  but  those  higher   degrees  he 
cannot  take  without  subscription  to  the  39  articles. 

3371.  (Professor  Stokes.)  Did  I  understand  you  to 
say  that  science  was  not  on  the  same  footing  at  Oxford 
as  classics  and  mathematics  ? — Science   is  not  valued 
there,  so  far  as  the  substantial  prizes  go,  as  highly  as 
classics  and  mathematics. 

3372.  But  still  the  regulations  of  the  University  are 
such  that  it   is  free  to  grow  to  the  same  University 
estimation  ? — Quite  so. 

3373.  But  would  you  not  consider  the  profession  of 
engineering  rather  as  belonging  to  technical  education, 
which  you  do  not  consider  as  belonging  to  a  university  ? 
— Of  course  it  might  be  carried  out  to  details  of  that 
kind  which  would  be  technical,  but  the  general  prin- 
ciples of  engineering  would  not  be  so,  as  I  take  it.     It 
is  perhaps  more  a  question  of  words  than  of  anything 
else.     You  might  perhaps  call  it  applied  mechanics. 
Take  such  a  book  as  Professor  Willis's ;  what  I  mean 
is  that  a  student  should  read  such  a  book  as  Professor 
Willis's,  or  some  of  Professor  Rankine's,  which   are 
books  upon  engineering  as  I  should  call  them  ;  other 
persons  might  call  them  books  upon  applied  mechanics  ; 
but  what  I  think  is,  that  the  principles  of  mechanics 
both  in  the  applications  to  engineering  and  to  ordi- 
nary mechanics  should  be  studied  in  the  University. 
It  would,  however,  be  impossible  to  go  into  all  the  de- 
tails of  work,  for  these  can  only  be  done  in  large  manu- 
facturing shops.     Just  the  same  as  in  law,  we  cannot 
teach  the  work  done  in  a  barrister's  chambers ;  but  I 
believe  we  can  teacli  the  principles  of  jurisprudence, 
and  the  sound  elements  of  legal  education  a  great  deal 
better  than  they  can  be  taught  in  a  barrister's  cham- 
bers.   So  in  medicine  again,  we  cannot  teach  bedside 
practice,  but  we  can  teach  the  elements  of  physiology 
and  anatomy  ;  and  chemistry  and  botany  can  be  much 
better   taught  in  Oxford  than   in   hospitals.      So   I 
think  the  principles  of  engineering  and  applied  me- 
chanics may  well  be  learned  in  Oxford,  though  for 
some  of  the  details  of  machines,  and  so  on,  a  student 
would  have  to  go  to  the  large  industrial  workshops. 

3374.  Have  you  not  the  means  already  of  teaching 
applied  mechanics  ? — Applied  mechanics  fall  within 
the  department  of  Professor  Clifton,  as  it  has  been 
generally  understood,  but  that  department  includes  so 
many  branches  that  there  is  not  time  for  all,  and  the 
subject  requires  to  be  divided  into  two  parts,  viz  : — 
1st,  mechanics,  &c  ;  2nd,  heat,  electricity,  magnetism, 
light,  and  sound. 

3375.  You  think   that  theoretical  mechanics   and 
mechanism  ought  to  be  taught  together  ? — I  think  so. 
I   do   not   mean    theoretical    mechanics    to    include 
mathematical  mechanics  involving  high  mathematics  ; 
that  I  should  exclude. 

3376.  Is  there  provision  for  teaching  that  ? — Yes, 
that  comes  within  my  department ;   but  of  course  a 
question  may  fairly  be  raised,  and  fairly  discussed,  as 
to  the  most  convenient  divisions  of  the  department. 

3377.  (Dr.  Miller.)   Is  ignorance  of  the  simple 
application  of  arithmetic  to  mechanics  any  bar  to  the 
ordinary  course  of  instruction  for  the  pass  in  Oxford  ? 
—No. 

3378.  So  that  a  man  may  obtain  a  B.A.  degree  with- 
out actually  knowing  even  the  simplest  principles  of 
mechanics  ? — Yes. 

3379.  Do  you  consider  that  that  is  at  present  a 
desirable  state  of  things  ? — Very  undesirable  indeed. 

3380.  Would  it  be  easy  to  introduce  such  a  modi- 
fication into  the   examination  for  the  degree  ? — Yes. 
The  difficulty  is  that  the  instruction  of  the  majority  of 
the  students  is,  for  the   most  part,  in  the  hands  of 
teachers  who  are  not  acquainted  with  those  things. 

3381.  With  regard  to  the  professorships,  there  are 
several  professorships  I  think  ;  for  instance,  the  Wayn- 
flete  professorships,  in  connexion  with  the  University  ? 
—Yes. 

3382.  Are  those  University  professorships  ? — Yes. 

3383.  What    are    the   Wayuflete  endowments?  — 
They  are  certain  professorships   established   within 
Magdelene  College,  and  paid  out  of  the  resources  of 
that  college,  the  lectures  given   by   the   holders   of 
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which  arc  free  nnd  open  to  the  University.  Prol> 
Brodie  holds  one  of  tliein,  and  it  is  one  of  those  which 
I  class  under  the  Museum  professors.  There  arc  to 
bo  four  of  them  ;  two  are  already  founded  ;  our  of 
moral  and  metaphysical  philosophy  is  held  by  Pro- 
fessor  Chandler,  and  the  one  of  chemistry  by  Professor 
Brodie.  When  certain  funds  become  available  there 
are  to  be  two  more,  one  appropriated  to  miner- 
alogy and  the  other  to  physical  geography  ;  but  ninny 
years  may  elapse,  I  believe,  before  the  latter  two  are 
established  ;  each  is  endowed  with  an  ineomc  of  600/. 
a  year. 

3384.  How  is  it  that  those  professorships  have  only 
quite  recently  corne   into  action  ? — The  endowments 
were  created  by  the  college  ordinance  in  1854. 

3385.  There  are  some   Aldrichian    professorships, 
are  there  not  ?  —  No,  not  any  distinct  ones  now. 

3386.  Was  not  the   late   Dr.  Daubeny  Aldrichian 
professor  ? — Yes  ;  but  that  professorship  is  changed 
into  the  office  of  a  demonstrator,  who  is  the  assistant 
to  the  professor  of  chemistry  in  the  museum. 

3387.  The    Sedleiun  professorship    is    also    a   uni- 
versity professorship,  is  it  not? — Yes,  that  is  the  one 
which  I  hold. 

3388.  The  Lee's  readerships  to  which  you  referred 
are  Christ  Church  professorships  ? — Yes. 

3389.  And,  therefore,  they  have  no  connexion  with 
the  University  as  such  ? — No. 

3390.  Are  there  any  other  professorships  connected 
with  the  University  besides  the  Savilian,  the  Sedleian, 
and  the  Waynflete  at  present ;  I  am  speaking  now  of 
scientific  professorships  ? — Besides  the    Savilian,  the 
\Vavnflete,  and  the  Sedleian,  there  are   the  professor- 
ships of  geology,  held  by  Professor  Phillips  ;  of  mine- 
ralogy, by  Professor  Maskelyne  ;  of  zoology  (founded 
by  Mr.  Hope),  held  by  Mr.  Westwood  ;  of  physiology, 
by  Professor  Rolleston ;  of  experimental  philosophy, 
by  Professor  Clifton  ;  and  the  professorship  of  medi- 
cine, which  Dr.  Aeland  holds,  making  10  altogether. 

3391.  And  in  addition  you  think  that  one  is  wanted 
for  applied  mechanics  ? — My  opinion  is  that  one  more 
is  wanted  for  this  department. 

3392.  You  have  alluded  to  retiring  allowances  for 
professors.     Are  there  any  means,  do  you  think,  of 
connecting    fellowships    with    chairs,   which    would 
provide   such    retiring    allowances  ? — That    appears 
to  me  to  be  the  source  most  easily  available  for  the 
purpose. 

3393.  Do  you  see  any  mode   of  making  such  ar- 
rangements which   the    University  itself  is   likely  to 
carry  out  ? — That  would  be  a  matter  for  the  colleges, 
and  not  for  the  University. 

3394.  (Dr.  Sharpey.)  Do  any  considerable  number 
of  your  science  students  become  teachers  in  schools  ? 
— Yes,    many  of  them  ;    and    the    demand  is    larger 
than  we  can  supply. 

3395.  The  teachers  in  schools  no    doubt  combine 
natural   science   with   some   other    branch,    such    as 
mathematics  ? — They  generally  seek    to   get  mathe- 
matics and  general  science  combined. 

3396.  Do  you  expect  that  the  number  will  largely 
increase  of  science  teachers  who  have  been  prepared 
in  Oxford  ? — Yes,  I  do. 

3397.  {Professor  Huxley.)  I  noticed  that  you  ox- 
pressed  a  strong  opinion  that   persons  taking  scientific 
degrees  in  the  University  should  at  any  rate  have  hud 
a  preliminary  training  in  literature  ? — Yes. 

3398.  Do  you  not   think   it  equally  desirable  that 
persons  taking  a  literary  degree  should  have  had  an 
equivalent    preliminary   training    in    science  ?  —  My 
opinion  is  that  the  elements  of  science   ought  to  be 
known  by  all. 

3399.  Do  not  you  think  that  persons  who  are  to 
devote  themselves  to  literary  pursuits  would,  in  most 
cases,  be  distinctly  better  for  something  more  than  a 
knowledge  of  scientific  facts,  namely,  the  knowledge 
which  arises  from  scientific  training  and  method  ? — 
Yes. 

3400.  Might  it  not  be  desirable  in  any  preliminary 
examination,    before    taking    a    degree,    whether    on 
entering  the  University  or  after  the  first  year,  that 
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there  should  not  only  be  required  a  certain  amount 
of  literary  knowledge,  but  also  a  certain  amount  of 
scientific  acquaintance  ? — Abstractedly  it  might  be  so, 
but  I  doubt  whether  it  is  practicable  at  the  present 
time. 

3401.  I  apprehend,  however,  from  what  you  were 
telling  us  just,  now,  that  the  public  schools  are  rapidly 
altering  their  arrangements,  and  are  preparing  to  met  t 
the   demand   for  scientific,  teaching,  ami    after   a  few- 
years   may  it  not   bo    that   they  will   be   prepared  to 
supply  a  demand   of  that  kind    on    the   purl  of  tho 
University  ? — Yes,  I  certainly  think  so. 

3402.  But,  quite  apart  from  practical  considerations, 
I  presume  that,   abstractedly  von  consider  thai  a  very 
desirable  thing  ? — Yes,  undoubtedly. 

3403.  I  once  put  tho  question  to  a  number  of  dis- 
tinguished graduates  of  one  University,   in  fact   ilio 
University  of  Oxford,  whether  it  was  possible,  and  I 
was  informed  it  was  so,  for  a  man  to  obtain  the  highest 
honours  which  Oxford  has  to  ^i\c  at  prc.-ent  without 
ever  having  heard  whether  the   earth   goes   round  the 
sun  or  the  sun  round  the  earth.     Would  you  say  that 
that  was  the  case  ? — Yes,  the  highest  classical  honours 
may  be  obtained  without  any  knowledge  of  that  kind 
at  all. 

3403rt.  In  speaking  of  what  the  University  does 
for  science,  I  think  I  judge  from  your  reply  that  about 
one-tenth  of  the  income  may  be  said  to  go  for  scientific 
purposes.  Ought  not  there  to  be  added  the  interest 
upon  the  100,0007.  sunk  out  of  the  University  income  ; 
for  it  is  clear  that  if  that  sum  had  been  retained  by 
the  University  it  might  have  been  as  much  as  3,000/. 
or  4,0007.  income  ? — Yes ;  but  the  University  has  also 
spent  large  sums  of  money  on  objects  not  scientific, 
for  instance,  upon  a  new  park,  and  you  must  add  the 
outlay  on  these  to  the  other  side  of  the  account. 

3404.  What  I  want  to  ask  is,  whether  any  corre- 
sponding expenditure  of  100,0007.   on   buildings  for 
literary  purposes,  for  the  literary  side,  if  I  may  so  say, 
has  been  made  within  the  last  10  years  ? — A  large 
outlay  has  been  made,  but  I  cannot  say  offhand  how 
much  ?  I  think  the  University  park  cost  about  40,0007., 
and  30,0007.  were  given  to  the  Bodleian  Library  a  few 
years  ago,  which   does  not  come   into  this  account  ; 
1 7,0007.  were  spent  on  the  University  Art  galleries ;  and 
the  University,  out  of  its  corporate  funds.  ]l;ls  founded 
the  professorships  of  logic  and  comparative  philology 
at  an  aggregate  cost  of  1,0007.  a  year,  and  has  a  No 
increased  the   incomes  of   several  professors.      Also, 
three  unappropriated  canonries  of  Christ  Church  ha\o 
been  appropriated   to    theological    professorships,  the 
capital  sum  of  which  must  be  about   150,000/.     To 
give  a  complete  answer  to  your  question  would  require 
more  and  more  exact  information  than  I  now  have. 

3405.  Were  the  canons  of  Christ  Church  that  you 
speak  of  established  out  of  the  University  fund  ? — No, 
out  of  the  college  funds. 

3406.  Do  you  know  whether  any  sum  corresponding 
to  this  100,0007.  which  has  been  sunk  for   scientific 
purposes  has  been  similarly  sunk  for  literary  purposes 
within  the  last  10  or  15  years  ? — No  such  sum  occurs 
to  me  just  at  present. 

3407.  But  nothing  corresponding  to  this  amount  ? — 
I  cannot  speak  offhand  with  greater  accuracy. 

3408.  In    enumerating    the    professorships    which 
exist,  nnd   which  you    conceive   ought  to  exist,  there 
was   one   modification   which    I    should   like    to    put 
before  you  as  a  possible  one,  and  that  is,  whether  \  on 
do  not  think  that  it  would  be  desirable  to  have  a  pro- 
fessorship of  physiology  distinct  from   anatomy  and 
zoology,  which  constitutes  morphological  or  physical 
science  ? — That  is  a  question  which  I  should  leave  to 
Dr.  Rolleston  to  answer.     It  is  the  principle  whether 
one  man  should  be  head  of  the  department,  or  whether 
you   should  subdivide  the  department  which  I  have 
spoken   of:    and  I  think  it  is  better  to  keep  a  large 
department  under  the   charge  of  a  single  chief.     The 
question  was   discussed  by  us  last  year  in  the  depart- 
ment of  chemistry  when,  Professor  Brodie  being   ap- 
pointed to  the  Waynflete  chair,   the   Aldrichi.-ui   fund 
became  available,  and  it  was  considered  whether  it 
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Jt.;-.  B.  Priff,    should  not  be  npplied  to  the  foundation  of  a  professor- 

M.A.,F.K.s.    ship  of  organic  chemistry ;  but  the  result  was  that  it 

wa~  tlioiiL'ht  desirable  ll'iat  Professor  Brodie  should  be 

21  July  1870.     tlu,   jj^j   (lt-    t|,0    wholo    department,  and    that    the 

lectures  on  organic  chemistry  should  be  given  by  him 

or  by  his  demonstrator  under  his  superintendence. 

3409.  There  is  an  enormously  greater  difference  in 
the  nature  of  the  subject  matter  between  the  physio- 
logical and  the  morphological  parts  of  biology  than 
there  is  between  organic  and  inorganic  chemistry  ;  for 
example,  a  man  may  be  a  first-rate  anatomist  and  a 
first-rate  zoologist   without  a  conception   of  mathe- 
matics, without  a  notion  of  experiments,  and  without, 
if  I  may  so  put  it,  a  knowledge  of  cause  and  effect,  as 
far  as  that  goes,  whereas  physiology  and  the  applica- 
tion of  physical  chemistry,  though  the  two  things  may 
pass  under  the  same  name,  are  as  absolutely  different 
s<  can  be.     Therefore  I  think  the  parallel  of  the  two 
divisions  hardly  applies? — I  know  so  little  practically 
about  this  matter  that  any  opinion  which  I  should 
give  would  not  be  of  any  value. 

3410.  There  is  a  professor  of  botany,  is  there  not  ? 
—Yes. 

3411.  And  a  professor  of  physical  geography  pros- 
pcctively  provided  for  ? — Yes.     With  regard  to  the 
professor  of  botany,   his   collections   are   not  in  the 
museum,  and  he  does  not  lecture  there.     There  is  no 
professor  of  botany  connected  with  that  institution. 

3412.  Is  it  not  a  pity  to  cut  out  that  division  from 
the  professorships  of  physical  science  ? — I  think  it  is  ; 
and  I  have  no  reason  to  think  that  there  would  be  any 
insuperable   obstacle  in  the  way  of  its  being  taken 
into  the  museum.    At  present,  however,  the  Botanical 
Gardens  are  a  considerable  distance  from  the  museum, 
but  some  alteration  will  be  made  in  the  course  of  the 
next  year.     The  gardens  are  held  under  lease,  and  the 
lease  has  only  a  few  years  to  run. 

3413.  (Sir  J.  Kay-Shuttlewortk.)  By  these  large 
expenditures  of  funds  and  annual  appropriations,  and 
likewise  by  the  institution  of  the  faculty  of  science,  the 
University  has  opened  the  door  for  the  access  of  stu- 
dents for  the  study  of  science,  but  I  understood  you  to 
say  that  the  resort  of  students  is  not  as  yet   great  ? — 
The  number  of  students  in  physical  science  is  not 
large  at  present,  but  it  is  increasing. 

3414.  Is   it  not   therefore  clear  that   the   feeding 
power  of  the  public  endowed  schools  of  students  for 
the  University  requires  to  be  adapted  to  the  improve- 
ments which  have  been  made  in  the  University  itself? 
— I  do  not  see  that  that  is  a  necessary  consequence, 
however  desirable  it  may  be;  boys  may  be  taught  in 
schools,  and  go  elsewhere.     There  are  two  circum- 
stances which   keep  them  away  from  Oxford.     We 
have  not  taught  them  what  they  want  to  learn,  and 
we  have  taught  them   what   they   do   not   want   to 
learn.     We  do  not  teach  them,  because  we  have  not 
insisted  upon  chemistry  and  elementary  mechanics 
being  taught ;  but  we  have  taught  them  Latin  and 
Greek,   which  the  people   in  the  most  populous  dis- 
tricts and  in  the  north  of  England  especially  do  not 
care  about. 

3415.  But  now  that  you  have  founded  the  faculty 
of  science,  and  established  a  museum  and  laboratories 
for  instruction  in  science,  if  students  do  not  resort  to 
you  in  proportion  to  the  advantages  offered,  it  cannot 
be  altogether  the  fault  of  the  University  in  that  par- 
ticular ? — Certainly  not ;  supposing  the  University  to 
deal  fairly  with  such  students,  and  to  open  to  them  all 
the  emoluments  and  honours  which  have  heretofore 
been    too   much    restricted   to    proficiency  in   other 
branches  of  knowledge. 

3416.  Supposing,  however,  that  there  should  be  in 
the  constitution   of  endowed   schools  throughout  the 
country  a  great  change,  bv  which  youths   would  be 
prepared  to  enter  into   the  faculty  of  science  in  the 
University,   that    would   by    so    much    facilitate    the 
operations  which  have  occurred  within  the  University 
itself  ?— Yes. 

3417.  But  you  still  apprehend  that  there  would  be 
a  great  barrier  to  the  resort  of  such  students  to  the 
University  if  scholarships  and  exhibitions  were  not 


much  more  freely  offered  to  such  students  ? — I  think 
BO,  but  1  would  not  wish  to  be  misunderstood  upon 
that,  because  one  knows  the  feeling  of  many  persons  ; 
and  I  think  that  if  there  is  a  larger  demand  for 
the  study  of  natural  science,  tin;  number  of  students 
will  increase,  and  that  more  scholarships  will  be  given 
for  proficiency.  Thus  knowledge  and  the  number  of 
scholarships  will  re-act  as  cause  and  effect,  one  upon 
the  other,  I  think  ;  and,  therefore,  as  far  ns  one  can 
judge  from  the  very  liberal  way  in  which  the 
University  has  given  200,000/.  from  its  funds  for 
natural  science  within  the  last  few  years,  you  may 
infer  that  they  will  act  in  an  equally  liberal  way  in 
future  ;  and  from  the  way  in  which  the  colleges  have 
increased  the  endowments  of  the  professors,  and  have 
received  professors  into  their  bodies,  I  think  that 
the  colleges  may  be  expected,  as  far  as  they  legally 
can  do  so,  to  act  in  an  equally  liberal  spirit.  But 
the  colleges  are  very  much  tied  up,  and  if  much  is 
to  be  done  there  must  be  parliamentary  interposition. 

3418.  What  I  want  to  bring  out  is  an  expression  of 
your  opinion  whether   there  ought   not,   seeing  the 
great  liberality  of  the  University,  to  be  some  corre- 
sponding action  out  of  doors  in  the  public  schools, 
and  whether,  if  that  occurred,  we  might   not  reckon 
upon  the  further  developed  action  of  the  University 
to  meet  it  ? — I  think  it  most  desirable  that  the  teach- 
ing of  many  of  the  endowed  schools  should  be  directed 
along  the  line  of  physical  science  ;  and  I  do  not  doubt 
that  the  action  of  Oxford  will  be  quickly  found  in 
correspondence  with  it. 

3419.  Besides  which,  I  understand  you  to  say  that 
the  colleges  need  to   be  empowered   by   parliament. 
to  apply  their  funds    in    correspondence   with    this 
public  activity  towards   the  cultivation   of  physical 
science  ? — I  think  so. 

3420.  In  that  case,  I  apprehend  that  looking  to  the 
general  feeling,  of  which  we  have  had  abundant  evi- 
dence in  the  University,  the  proportion  of  scholarships 
annually   available   for  students   of  physical  science 
in  endowed  schools  would  be  very   greatly   altered  ? 
— Yes,  I  think  so.     I  think  that  a  very  fair  number 
of  the    scholarships  that   are    now  given    for    pro- 
ficiency in  other  departments  might  be  very  well,  and 
ought  to  be,  awarded  to   students  of  natural   science ; 
both  as  prizes  and  as  inducements  to  future  study. 

3421.  You  must  perceive  how  that  will  operate  on 
the  persons  of  limited  incomes  in  the  country  who  are 
desirous  to  give  their  children  the  best  education,  but 
who   in   selecting  a  school   for   their   children   look 
naturally  to    the  means  which   scholarships    and  ex- 
hibitions will  afford  them  to  prosecute  their  education 
in  the  University  after  they  leave  the  school,  for  if 
there   be  at    present  a  great    disproportion    in    the 
scholarships  for   literary  as   compared  with  scientific 
attainments,  that  must  operate  very  powerfully  upon 
professional   men   of  limited   incomes  in   selecting  a 
course  of  study  for  their  children  ? — No  doubt  of  it. 

3422.  (Mr.  Samuelson.}  1  understand  you  to  state 
that  you  think  it  is  desirable  that  the  scientific  instruc- 
tion to  be  given  at  Oxford  should  be  generally  purely 
scientific  as  distinguished  from  professional  and  tech- 
nical.    In  desiring  to  found  a  chair  of  engineering,  do 
you  consider  that  you  are  making  an  exception  from 
that  statement  ? — 1  do  not,  as  I  endeavoured  to  explain 
to   Professor    Stokes ;    I   did    not   mean    professional 
engineering  with  all  its  details,  but  the  theory  and 
general  outlines  of  applied  mechanics. 

3423.  Will   you  state  what  class  of  persons   you 
would  expect  to  study  applied  mechanics  at  Oxford  ; 
would  they  be  persons  intending  to  devote  themselves 
to  engineering  as  a   profession,  or   teachers  ? — Not 
these   persons   exclusively,   although   probably  there 
might  be  some  students  of  both  classes,  but  I  mean 
persons  who  would  study  the  principles  of  machines 
and  structures  as  a  branch  of  a  liberal  education,  and 
as  what  a  well-informed  person  ought  to  know,  and 
without  any  view  to  professional  employment. 

3424.  You  would  not  expect  any  large  number  of 
those  studying  applied  mechanics  to  do  so  with  the 
intention  of  giving  a  professional  application  to  the 
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study  ? — I  would  not  exclude  them.      I  believe  that 
there  would  be  some  persons  who  would  do  so. 

3425.  How  and  when  would  you  expert  those  men 
to  obtain  the  necessary  professional  training  ? — I  think 
they  would  have  to  get  it  after  leaving  the  University; 
much  in  the  same  way  as  a  barrister  who  may  read  the 
elements    of    law    in    Oxford    goes     to    a    barrister 8 
chambers   to  learn   the  practice  ;  or  a  man  who  has 
passed  through  a  medical  course  in  Oxford  must  come 
to  the    hospitals  to   learn   the   practice  ;    so  would  a 
student,  who  is  going  to  be   a  professional   engineer, 
learn  the,  elements  of  theoretical  applied  mechanics  in 
Oxford,  and  go  to  some  workshop  afterwards  to  learn 
the  practical  part  of  it. 

3426.  That    would    involve,    would    it     not,    the 
necessity  of  a  young  man,  who  would  be  at  least  21 
years  of  age,  going  through  a  professional  training  at 
a  subsequent   time  ? — The   tendency  of  our   students 
now  is  to  matriculate  at  an  earlier  age  than  formerly. 
Many  students  now  come  up  who  are  not  more  than 
17  years  of  age.     The  age  of  young  men  coming  from 
public  schools  is,  1  think,    increased;    and   the  reason 
probably  is  that  the  large  public  schools  find  it  to  their 
advantage  to  keep  boys  at  school  longer  than  they  used 
to  do,  viz.,  until  they  are  19  years  of  age  ;  but  in  the 
smaller    schools    they   do    not    keep    them    so    long. 
Moreover,  our  course  of  study  now  may  be  completed 
in   two  years  and   nine  months — under  three   years  ; 
many  of  the  students  preparing  for  professions  may  be 
ready  to  leave  by  the  time  they  are  19  years  of  age, 
after  having  taken  their  degrees. 

3427.  And  of  course  their  being  able  to  take  their 
degrees  would  be  very  much  facilitated  if  the  exami- 
nation   for    those   degrees  were  not    so    advanced    in 
respect  of  literature  ? — Yes.      And  there  is  another 
important  point  again  to  be  considered  in  this  matter. 
I  believe,  that  a  student  who  is  preparing  himself  for 
a  profession,  say,  that  of  an  engineer,  if  he  has   gone 
through    the    University   course    of  mechanics    first, 
will  learn  a  great  deal  more  of  his  strictly  professional 
knowledge,  and  in  a  superior  style,  in  u  much  shorter 
time,  than  another  man  who  has  not  gone  through  such 
a  theoretical  and  preparatory  training  ;  the  latter  has 
acquired   a  knowledge,  but  it   is   a  different  kind  of 
knowledge. 

3428.  Upon  the   whole    would    you   expect    that 
professional  men,  or  men  devoting  themselves  to  civil 
or  mechanical  engineering,  would  form   a  large  pro- 
portion of  your   students  ? — No,  1  do  not  think  they 
would  ever  form  a  large  proportion. 

3429.  You  would  rather  look  for  men  who  would 
become  teachers,  or  who  would  wish  to   include  the 
study  of  applied  mechanics  within  the  general  range 
of  instruction    which  they  would  get? — I   think   it 
likely  that  those   two  classes  would  make  by  far  the 
largest  part  of  the  attendants  on  lectures  of  that  kind, 
at  least,  at  present. 

3430.  You  are  adverse  to  entrance  or  matriculation 
examination  ? — Yes. 

•  3431.  And  your  reason  was  this,  that  it  would 
exclude  many  men  who  otherwise  would  fairly  benefit 
by  University  instruction  ? — Yes. 

3432.  Would  you  consider  that  the  same  objection 
would  apply  if  a  longer  notice,  say  five  or  six  years' 
notice,  were  given  that  at  some  subsequent  period  a 
matriculation  examination  would  be  required  ? — Yes, 
because  many  young  men  ami  boys  have  not,  at  present 
at  least,  the  opportunity  of  acquiring  the   desired  in- 
formation :  they  are  placed  where  they  cannot  get  it. 
It  is  not  the  deficiency  of  will   but  the  deficiency  of 
proper,   and  in  many    cases  of  any,  schools    near   to 
the  places  in  which  they  live,  where  they  can  obtain  the 
necessary   education.     I  can    speak   from   experience 
upon  that.     I  have  known  cases  of  it. 

3433.  Then,  in  point  of  fact,  to  a  certain  extent  thai 
is  turning  the  Univer>ii  y  into  a  secondary  school  ? — It 
may  be,  so  ;  but  1  should  not  quite  agree  with  that  in- 
terpretation of  the,  circumstance,  and  for  this  reason,  I 

should  think  that  the  students  who  would  come  10 
Oxford  under  these,  circumstances  would  rather  be 


older  than  the  generality  of  the  students,  or  of  a  more 
than  ordinary  capacity. 

3434.  You  would  rather  say  that  the  advantages 
would  be  derived   by  boys   or  young   men  who  had 
received  some   secondary  education,  but,  which   edu- 
cation had  not  been  so  complete   a-  it  ought  to  have 
been  ? — Well,  that  may  be  tin   ca     . 

3435.  (Professor   Huxley.}    You    are     douhile.-s 
aware  of  the  nature  of  the  matriculation  examinations 
of  the  University  of  London  ? — Yes. 

3436.  That  examination  I  am  informed  is  as  K' 

as  the  moderations  at  Oxford  ? — 1  have  no  means  of 
comparing  the  two;  I  know  the  one,  hut  I  do  not 
know  the  other. 

3437.  At  any  rate  it   is  quite   certain   that   a  very 
large  number  of  English  boys,  of  ages  from  16  to   18. 
or  thereabouts,  are  prepared  in  some  way  or  other  so 
as  to  be  able  to  pass  the  matriculation  examination  of 
the  University   of  London  very   successfully  ? — But 
can  you  tell  me  what  the  per-eentagc  of  rejection  is? 

3438.  I  know  it  is  very  large.— Then  J  ask,  What 
means  have  we  of  comparing  the  University  of  London, 
which  is  a  place  of  examination  only,  with  Oxford, 
which  is  a  place  of  education  ?     I  should  be  very  sorry 
to  see  its  character  as  a  place  of  education  altered, 
but  I  should  be  very  glad  to  give  every  facility  for 
students  to  come. 

3439.  My  question  was   directed  not  towards  the 
advisability  of  that  process  or  of  any  other,  but  only 
as  to  the  possibility  of  having  English  boys,  even  with 
the  abominably  bad   primary  education  which   exists 
now,   properly  prepared  for  such  an   examination  as 
that  by  the  age  of   17  ? — I  should  wish  to  bring  up  to 
Oxford  as  many  students  as  possible  ;  and  my  objec- 
tion to  a  public  entrance  examination  is,  that  it  would 
exclude  many  who  now  come  up,  and  make  an  excel- 
lent use  of  their  time  at  the  University.     They  would 
be  excluded  by  reason  of  their  not  passing  that  exa- 
mination ;    whatever    matriculation   examination   you 
have  you  could  not  sink  it  sufficiently  low  to  include 
them,  unless  you  included  a  number  whom  it   would 
be  very  undesirable  to  admit. 

3440.  (Dr.  Sharpey.)  Has  that  been  from  the  want 
of  advanced  schools  ? — Yes. 

3441.  (Professor  Huxley.)  Do  you  think  that  that 
occurs  to  any  extent,  or  that  it  ought  to  occur  if  our 
grammar  schools  were  at  all  what  they  ought  to  be, 
amongst  the  class  of  people  who  can  afford  to  send 
their  sons  to  the  University  ? — If  our  grammar  and 
other  provincial  schools  were  improved,  it  would  not 
occur  to  the  same  extent  as  at  present ;  for  the  persons 
I  am  speaking  of  are  for  the  most  part  sons  of  pro- 
fessional gentlemen  with  small  means,  persons  who 
value  the  higher  education,  and  have  not  the  means  to 
procure  it  for  their  children. 

3442.  But  that  I  presume  does  arise  from  the  cir- 
cumstance that  the  education  in  the  grammar  schools 
is  simply  in   many  cases   abominable  and  scandalous, 
and  if  that   education  were   proper   and   good   that 
difficulty  ought  not  to  exist  ? — No  doubt ;  but  here  we 
shall  be  met,  at  present  at  least,  by  another  difficulty, 
viz.,  the  supply  of  competent  teachers  is  small,  and 
that  supply  will  very  soon  be  exhausted,  and  I  fear  that 
when  you  have  done  all  you  can  to  improve  your  schools, 
you  will  not  have  much  improved  your  education,  at 
least  at  present  ;  intellect  is  of  but  a  limited  amount, 
and  you  cannot  much  increase  it. 

3443.  Truly  ;  but  surely  the  entrance  examination 
which  we  arc  talking  about  now  is  not  such  as  to  re- 
quire anything  like  an  out  of  the  way  intellect  ? — No, 
that  is  true  ;   but  I  am  referring  to  teachers.     You 
would  not  raise  much   the   average  capacity   of  the 
teachers  in  schools,  and  that  evil  is  one  which  I  think 
a  matriculation  examination  would  tend  to  exaggerate 
rather  than  to  diminish,  by  keeping  a  number  of  those 
persons   out  who  would    come    in  and   profit   by  the 
instruction.      I  do  not  wish  to   throw  any  bar  in   any 
way  to   their  coining.      I   would    remove   as    far  as 
possible  all  obstacles  in  the  way  of  entrance  into  the 
University  as  a  place  of  education. 

3444.  Although  I  agree  with  you  as  to  the  difficulty 
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with  regard  to  the  average  capacity  of  teachers,  do 
not  you  think  that  it  is  possible  to  do  the  other  thing, 
and  diminish  their  average  incapacity? — Yes. 

3445.  (Sir  J.   Kay-Shuttleworth.)    May  we    not 
look  to  the  scientific  department  of  the  University  for 
the  education  of  a  class  of  teachers  who  will  be  diffused 
over  the  country  ? — Yes,  I  think  so  ;  but  that  is  to  a 
great  extent  a  question  of  pounds,  shillings,  and  pence, 
whether  you  can  make  it  worth  their  while  to  devote 
their  lives  to  scientific  teaching. 

3446.  But  supposing  it  could  be  made  worth  their 
while,   may  not   the   country   naturally  look   to  the 
scientific  department  of  the  University  for  the  pro- 
duction of  teachers  for  those  offices  ? — Quite  so. 

3447.  (Mr.  Sumuehon.)  Your   object   is   to  avoid 
excluding  persons   who   might   benefit   by   scientific 
instruction  at  the  University? — Yes. 

3448.  In  accomplishing  that  object  do  you  not  run 
some  risk  of  depriving  the  secondary  schools  both  of 
the    check   and  the    encouragement   which  a    more 
stringent  matriculation   examination  would  imply  ? — 
I  think  not,  because  you  would  get  an  examination  at 
the  end  of  the  first  term,  or  some  other  very  early  time 
in  the  course.    I  should  thereby  stop  students.    There 
is  one  other  remark  which  I  should  like  to  make,  which 
is  an  important  fact  to  bring  under  the  notice  of  the 
Commission,  and  that  is  that  within  the  last  two  years 
we  have  thrown  the  University  open  to  unattached 
students,  that  is,  to  students  not  belonging  to  any  col- 
lege or  hall.     A  question  was  raised  as  to  the  cost  at 
which  those  men  were  able  to  live,  and  we  have  just 
received  the  returns  freely  made  by  the  men  them- 
selves, and  the   average  for  the  lowest  ten  comes  to 
47/.  10s.  per  annum,  and  that  471.  10*.  includes  10Z.  and 
odd  for  their  tuition  fees.     Thus  the  living,  including 
lodging  and  boarding,  costs  372.     I  gave  evidence  to  a 
Committee  of  the  House  of  Commons  three  or  four 
years  ago  upon  that  subject.  I  then  thought  that  it  could 
be  done  at  as  low  a  rate  as  the  average  shows,  for  I 
had  evidence  from  men  who  had  been  pupils  of  my 
own,  but  great  doubt  was  raised  as  to  whether  it  was 
possible.     However,  those  men  have  lived  in  the  Uni- 
versity, and  the  returns  give  the  average  which  I  have 
mentioned.     Of  course  they  are  not  there  for  more 
than  26  weeks  in  the  year,  and  some  of  them  live  under 
II.  a  week.     They  take  their  own  lodgings,  and  pro- 
vide food  for  themselves.   Now  if  a  number  of  scholars 
ships  were  awarded  for  natural  science  and  mathe- 
matics in  close  connection  with  the  museum,  either  by 
the  colleges  or  in  any  other  way  that  you  may  recom- 
mend, with  the  option  to  the  scholars  of  either  living 
within  a  college  or  outside,  you  would  offer  a  great 
inducement  to  young  men  of  small  means  and  good 
capacity  to  come  and  study  those  subjects  with  the 
prospect  held  out  to  them  of  being  engaged  in  instruc- 
tion in  schools  afterwards,  and  of  earning  a  compe- 
tent livelihood. 

3449.  Is  the  University  taking  any  steps  to  make 
it  known  how  cheaply  those  young  men  have  lived  ? 
— The  report  to  which  I  have  alluded  will  be  published 
in  a  short  time. 


3450.  You   have  spoken  of  leaving   the  greatest 
possible  freedom  to  studies.     Is  there  any  experience 
within  your  knowledge  in  other  universities   here,  or 
abroad,  which  would   give    countenance    to   such   a 
system  ? — I  know  nothing  about  foreign  universities. 

3451.  Upon  what  grounds  do  you  base  that  recom- 
mendation ? — Because  I  find  that  many  persons  who 
would  come  to  the  University  do  not  come  because 
the  course  of  instruction  is  limited  to  certain  subjects, 
and  does  not  include  that  which  they  require. 

3452.  You  do  not  expect  that  that  freedom  would 
involve  any  essential  drawbacks  ? — I  do  not  know  in 
what  way  it  can,  if  the  general  training  is  good.     I 
conceive  that  you  can  train  and  exercise  a  student's 
intellect  as  well  in  natural  science  as  in  mathematics 
or  classics,  when  it  is  properly  taught. 

3453.  You  mean  taught  as  it  ought  to  be  taught, 
and  would  be  taught  in  the  University  of  Oxford  ? — 
Quite  so. 

3454.  (Marquis  of  Lansdowne.)  You  admitted  that 
it  was  possible  for  a  man  to  take  the  highest  honours 
in  the  University,  and  yet  be  in  total  ignorance  of 
the  commonest  rules  of  physics.     Would  any  of  the 
modifications  which  you  have  suggested  obviate  that  ? 
— I  have  not  entered  fully  into  that  question,  and  have 
not  suggested  any  scheme  of  general  training.     The 
question  put  by  Professor  Huxley  to  me  would  modify 
it. 

3455.  You  do  not  recommend   forcing  men   who 
go  into  a  course  in  classics,  we  will  say,  to  pass  in 
physics  ? — I  have  not  ventured  to  recommend  it,   at 
present  at  least. 

3456.  Should  you  say  that  such  a  thing  would  be 
advisable  ? — Abstractedly  I  think  it  is. 

3457.  (Chairman.)   Could  a  man  get  a  degree  at 
Oxford   without  any  mathematics  ? — Nearly   so  ;    he 
need  do  no  more  than  a  little  arithmetic,  and  Euclid 
or  algebra  at  his  "  Little  Go." 

3458.  I  believe  that  about  7,000/.  a  year  is  paid  by 
the  University  of  Oxford  in  stipends  for  examiners 
and  professors.    Are  you  able  to  give  a  rough  idea  how 
much  of  that  is  applied  to  classics,  and  how  much  to 
other  branches  of  knowledge  ? — Not  offhand. 

3459.  I  see  that  a  certain  amount  of  money  is  paid 
by   the  University  in   the   shape    of   pensions    and 
annuities ;  are  those  pensions  paid  to  the  University 
officers  ? — Chiefly  to  discharged  University  officers. 

3460.  Then  nothing  has  been  done  at  the  Univer- 
sity of   Oxford   which   establishes   the   principle   of 
granting  provision  in  the  shape  of  pensions  for  retire- 
ment ? — No,  nothing  at  all. 

3461.  (Dr.  Miller.)  How  many  persons  matriculate 
in  Oxford  annually? — The  matriculations  for  the  year 
ending  October  the  10th,  1 869,  were  603.     I  think  this 
year  the  number  is  rather  less. 

3462.  Perhaps  you  do  not  know  that  381  passed 
the  matriculation   examination  of  the  University  of 
London  last  year  and  the  year  before  ? — No,  I  do  not ; 
but  you  must  remember  that  the  University  of  London 
is  an  examining  body,  and  Oxford  is  a  teaching  body. 


The  witness  withdrew. 
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3463.  (Chairman.)     I    believe    you    are    Savilian 
Professor  of  Geometry  in  the  University  of  Oxford  ? 
—Yes. 

3464.  Will  you  explain  to  the  Commission  how  far 
the  relation   of  university  teaching,  and  of  tutorial 
teaching,  in  the  case  of  mathematics,  differs  from  their 
relation  to  one  another  in  the  case  of  the   natural 
sciences  ? — The  colleges  provide  much  more  teaching 
in  mathematics  than  they  do  in  the  natural  sciences. 
There  are  only  threo   or  four  colleges  that  give  any 
systematic   instruction    in    the    natural  sciences,    but 
every  college   has   a  mathematical  lecturer,  and  the 
teaching  given  by  these  lecturers  is  usually  very  good. 

3465.  Does  the  teaching  by  the  professors  differ  in 
any  essential  points  from   the  teaching  given  by  the 
tutors  iu  the  colleges  in  mathematics  ? — 1  think  that 
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it  does,  and  that  it  ought  to  do.  The  teaching  in  the 
colleges  is  necessarily  somewhat  of  a  schoolboy  kind, 
not  that  it  is  confined  within  very  narrow  limits,  but 
it  is  kept  close  to  text  books,  and  close  to  the  pur- 
poses of  the  University  examinations,  and  by  itself 
it  does  not  always  have  a  very  awakening  effect  npou 
the  intelligence  of  young  men  ;  it  is  apt  to  have 
something  of  a  "  grinding  "  character. 

3466.  Do  a  large  number  of  the  more  advanced 
students   attend  your  lectures  ? — I  think  that  nearly 
as  many  as  read  for  honours  in  the  University  attend 
the    lectures  of  the  mathematical  professors,  but  the 
number  that  read  for  honours  is  not  large. 

3467.  How  many  go  out  annually  in  mathematical 
honours  ? — I  should  say  that  20  is  a  favourable  esti- 
mate. 
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3468.  Is    tho    number     increasing? — Slowly  mid 
slightly,   but   it  is   increasing.       The    quality  of  the 
mathematical  education  given  in  the  University  has 
improved  considerably  in  the  course  of  the  last  20 
years. 

3469.  Is  (hat  owing  to  improved  teaching  in  the 
colleges  ? — Partly  to  that,  and  partly  to  the  greater 
activity  of  the  professorial  system. 

3470.  How  many  mathematical   professorships   are 
there  in  Oxford  ? — There  are  three  altogether,  the  two 
Savillan  Professorships,  and   the  Sedleiau  Readership 
In M  by  Professor  Price.     The  Savilian  Professorship 
of  Geometry,  which  I  hold  myself,  was  founded  as   a 
professorship  of  geometry,  but  it  has   now  assigned  to 
it  the  whole  domain  of  pure   mathematics,  without 
exception,  and   that  is  a  field  which   it  is  impossible 
for  any  one  professor  to  cover  in  his  lectures.     The 
consequence  is,  that  I  have  found  it  advisable  to  limit 
myself  to  geometry,  and  there  are  at  present  no  public 
lectures  given  in  any  other  part  of  pure  mathematics, 
but  geometry. 

3471.  Do  you    think    that    the    establishment    of 
another  chair  of  pure  mathematics  is  much  wanted  ? 
— I  do,  indeed;  if  the  mathematical  education  given  at 
Oxford  is  to  be  further  improved  in  quality,  such  an 
addition  to  the  professorial  staff  ought  certainly  to  be 
made.     Mr.  Scott  Russell,  in  his  work  on  Technical 
Education,  assigns  no  fewer  than  four   professors  to 
the  subjects  represented  by  pure  mathematics.     That 
may  be  an  extravagant  estimate,  but  I  am  sure  that 
one  is  not  enough. 

3472.  What  are  the  emoluments  of  your  professor- 
ship ? — The  two  Savilian  professors  are  exactly  on  the 
eame  footing  ;  their  emoluments  are  derived  from  an 
estate  left  by  Sir  Henry  Savile,  which  gives   then 
300Z.  a  year  each,  and  they  will  eventually  receive  an 
augmentation  of  the  same  amount  from  the  revenues 
of  New  College. 

3473.  Does  the  University  itself  make  no  contribu- 
tion from  its  chest  ? — The  University  has  for  the  last 
seven  or  eight  years  augmented  the  stipends  of  the 
Savilian  professors  by  the  payment  of  1001.  annually, 
but  this  augmentation  is  now  ceasing,  in  consequence 
of  tho   commencement   of    the   payments    by    New 
College. 

3474.  Is  the  New  College  payment  to  begin  very 
shortly  ? — New  College  will  pay   1501.  per  annum  to 
each  Savilian  professor  for  the  next  five  years  ;  after 
that  time  this  payment  will  be  doubled. 

3475.  Are  you  bound  to  deliver  any  fixed  number 
of  lectures   during  the   year  ? — Yes.     The   Savilian 
statute  prescribes  24  public  lectures  in  the  year,  and 
16  of  a  more  private  character  ;  so  that  the  statutablo 
duties  are  not  very  onerous.     Many  more  lectures  are 
generally  given  by  the  professors  than  the  number 
prescribed. 

3476.  Is   admission   to  your  lectures   confined   to 
students  at  tho  University  ? — No  ;  but,  except  in  very 
rare  cases,  it  is  not  sought  by  others. 

3477.  What  are  the  duties  of  the  Savilian  Professor 
of  Astronomy  ? — His  duties,  as  assigned  by  statute,  are 
the  same,  in  respect  of  the  number  of  lectures,  as  those 
of  the  Savilian  Professor  of  Geometry.     It  has  always 
been    felt  by  our    Savilian    professors    of  astronomy 
that   they   ought,  if  they   could,   to   give  a  certain 
amount  of  practical  teaching  in  astronomy,  but  hitherto 
the  resources  at   their  disposal  for  this  purpose  have 
been  extremely  small.     There   is    at  present  only  a 
small  transit  instrument  and  a   small  azimuth  instru- 
ment, placed  in  an  incommodious  building   and  in  an 
inconvenient    situation,    and    certainly    some    further 
appliances    are   much  needed.       The    long-continued 
illness   of  our  late  excellent  Professor  of  Astronomy 
deprived  us  of  many   of  the   advantages   which   we 
should  otherwise  have  derived  from  his  great  genius, 
and  his  earnest  devotion   to   the  interest's  of  science 
and  the  University.     The  study  of  astronomy  has,  in 
consequence,    very    much   languished    among    us    for 
(he    last  few  years,  owing  to  its  beiug  a  .subject  in 
which  the  colleges  do  not  provide  any  teaching,  and 


which  is  thus  left  entirely  dependent  on  the  lectures  H.  J.  S.  Smith, 
of  tho  professor.  E*i-,  M.A., 

3478.  Hns  it  ever  been  contemplated  to  improve 

the  observatory,  or  to  remove  it  from  its  present  posi-  21  ^  " 
tion  ? — When  I  speak  of  the  observatory,  1  do  not 
speak  of  the  Radcliffe  Observatory,  which  is  not 
under  the  control  of  the  University,  and  has  no  educa- 
tional duties  annexed  to  it  at  all.  We  have  frequently 
talked  of  obtaining  a  large  telescope  adapted  to  the 
use  of  students,  but  I  do  not  think  tin:  matter  lias 
ever  got  further  than  conversation.  It  is  quite  time 
that  something  was  done  in  that  direction. 

3479.  With    respect  to    the  Sedleian  Ueadr-r.-hip  of 
Natural  Philosophy,   do  you    think    the    number  nf 
subjects  assigned  to  this  chair  too  large  ? — I  do.    I  am 
afraid  that  I  differ  from  some   of  my  friends  on  this 
point,   but,   considering  that  all  the  applications   of 
mathematics  to  natural  phenomena  (with  the  one  great. 
exception  of  astronomy)  are  assigned  to  that  chair,   I 
think  the  amount  of  ground  too  great  for  one  man 
to  cover,  and  the   consequence  is,   that   we   cannot 
expect  from  the  professor  lectures  on  such  subjects  as 
the  mathematical  theories  of  heat  or  of  electricity. 

3480.  The  range  of  subjects  you  consider  to  be  too 
great   for   one  professor  ? — Certainly,  if  he   has   to 
lecture  on  the  whole  of  the  mechanics  of  solid  and 
fluid  bodies,  and,  in  addition  to  them,  on  the  theories 
of  acoustics,  light,  heat,  and  electricity.     I  confess 
that  I  should  like  to  see  the  very  important  educa- 
tional subject  of  mathematical  mechanics   separated 
from  what  one  may  call  mathematical  physics,  simply 
from  the  feeling   that  we  should   thus  obtain  more 
lectures,  and  that  we  want  more  lectures. 

S481.  You  do  not  regard  the  scientific  school  at 
Oxford  as  in  any  respect  a  technical  school  ? — 
Certainly  not  at  present,  it  is  not  so  in  the  least. 

3482.  And  do  you  think  it  desirable  that  it  should 
assume  more  of  that  form  ? — I  think  that  the  Univer- 
sity might  render  much  more  important  services  to 
science  than  by  trying  to  become  a  technical  school. 
We  should  have   to  begin  at  the   very  beginning  to 
make  ourselves  into  a  technical  school  ;  and  I  cannot 
but   think    that   by  trying  to   make   ourselves  into  a 
school  of  pure  science  we   should  render  more  im- 
portant service,    both  to  the  higher  education,  and, 
really,  in  the  last  resort,  to  technical  education  itself. 

3483.  How  far  at  present  do  you  consider  Oxford 
to  be  a  place  for  men  engaged    in  original  work  ? — 
Not  to  any  very  great  extent.     It  is  much  more  so 
than  when  I  first  remember  it,  but  even  now  there  is 
somehow  not  a  sufficient  inducement  to  the  young 
men  who  remain   and  reside  in  the  place  to  devote 
themselves   to   original   scientific   research  ;    as    yet 
there  is  not  enough  of  such  a  spirit  in  the  atmosphere 
of  the  place. 

3484.  Have  the  professors  too  much  to  do,  as  pro- 
fessors, to  be  able  to  devote  much  of  their  time  to 
original  research  ? — That  is  the  case  with  some  of 
them  ;  it   is  certainly  the  case  with  the  Professor  of 
Experimental  Philosophy,  and  with  the  Professor  of 
Physiology.     The  Professor  of  Chemistry  is,  perhaps, 
better  supplied  with  assistance  than  either  of  the  other 
two  professors.1 

3485.  If  Oxford   once   became   a  place   in  which 
much  attention  was  paid  to  original  discovery,  do  you 
think  the  tendency  would  be  in  students  to  devote 
themselves    more    to    discovery   than   is   the   case   at 
present  ? — I  think  so.     There  are  signs   of  this  spirit 
already  beginning,  not  only  in  scientific  studies,  but  I 
should  say  even  in  the  direction  of  classical  learning 
as  well.  The  rising  generation  show  a  greater  tendency 
towards  original  research  than  was  the  case  formerly. 

3486.  You  have  told  us  already  that  you  consider  a 
certain  number  of  additional  professorships  desirable  ; 
is  it  your  opinion  that  in  other  departments  of  know- 
ledge additional  professors  are  required  ? — I  am  clearly 
of  that,  opinion. 

3487.  In  what  departments  would  you  like  to  see 
further  appointments  ? — I  think  the  great  departments 
of  physiology,  and  chemistry,    and   physics    are    all 
three  in  need  of  strengthen iug  in  this  manner. 
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//  J  S  South        34SS.  You  would  subdivide  the  subjects  themselves. 

E,<i,  M.A.,  '   would  you  not  ?— Yes ;  I  believe  that  to  do  so  would, 

F./?..V          on   fbe  whole,  be  lor  the  interest  of  the  University. 

You  would  not  only  gnin  in  tliis  way  the  presence  of  a 

il  July  1870.     ,_rlv.lt(1|.  ,imub,T  of  eminent  men,  but  you  would  make 

tin-,  work  lighter  lor  the  professors  themselves,  and 

you  would  diffuse  a  stronger  atmosphere  of  original 

research  and  inquiry. 

3489.  Certain  professors  are  allowed  the  assistance 
of  sub-professors  or  demonstrators.  are  they  not? — 
Yes.     Demonstrators    seem   to  me  to  be   absolutely 
necessary  where  practical  work  is  a  part  of  the  duty 
of  the  professor.  You  cannot  expect  a  man  of  eminence 
enough  to  be  made  a  professor,  to  devote  six  hours  a 
day  to  the  superintendence  of  the  details  of  laboratory 
work,  and,  therefore,  a  sufficient  number  of  demon- 
strators is  indispensable.     With  reference  to  sub-pro- 
fe-.-orships,  I  confess  that  I  should  rather  like  to  see 
independent  lectureships  appointed,  and  given  to  dis- 
tinguished young  men,  to  lecture   on  particular  and 
special  branches  of  science  in  which  they  have  distin- 
guished themselves,  or  for  lectures  in  which  there  was 
a  special  need  felt  at  the  time.     I  have  great  doubts 
as  to  the  system  of  head  professors  and  sub-professors 
under  them  working  satisfactorily.     If  the  sub-profes- 
sors are  really  intended  to  act  in  subordination  to  the 
head  professors,  I  have  great  doubts  whether  such  a 
system    would  work  harmoniously    in   a   place   like 
Oxford. 

3490.  You,    therefore,  would  certainly   prefer  an 
increased  number  of  professors  ? — I  should  like  to  see, 
where  that  is  possible,  an  increased  number  of  profes- 
sors, but   I  admit   that   I   should  also    like    to    see 
lectureships,  with  definite  duties,  of  the  kind  I  have 
mentioned. 

3491.  Might  the  sub-professors  be  supplied  from 
the   colleges  ? — I   should   hope   that   hereafter  there 
might  be  no  great  difficulty  in  getting  that  done. 

3492  .(Professor  Huxley.)  Do  you  think  that  that 
arrangement  could  be  made  to  fall  in  with  the  disposi- 
tion of  the  fellowships  ? — I  think  that  it  might  do 
so,  and  that  it  might  enable  you  in  some  cases  to  get 
over  the  difficulty  of  the  fellowships,  by  assigning  to 
some  of  the  fellowships  such  duties  as  those  of  lecture- 
ships or  demonstratorships. 

3493.  The  holders  of  fellowships  under  those  cir- 
cumstances would    be    a  sort   of  professorcs   extra- 
oriliiiiirii  ? — Yes,  they  would  be,  generally   speaking, 
young  men,  and  they  would  be  in  a  position  to  enable 
them  to  win  their  spurs,  and  afterwards,  perhaps,  to 
obtain  promotion  to  higher  places  in  the  University. 

3494.  (Dr.  Miller.)  Do  you  see  any   difficulty  in 
the  working  of  it,  the  one  being  a  University  office, 
and  the  other  a  college  office  ? — I  think  not,  if  there  is 
mi  equitable  statute  framed  between  the  college  and  the 
1'niversity,  to  regulate  the  duties  of  the  lecturer.     It 
would  be  requisite  that  those  duties  should  be  agreed 
upon,   and  a  fair  arrangement  come  to,  but   I  do  not 
think  that  there  would  be  any  difficulty  in  it. 

3495.  (Chairman.)  You  have  stated  that  you  think 
it  desirable  that  Oxford  should  become  more   a  place 
for  original  research  than  it  is  at  present;    should  you 
like   in   see   any  professor  without  any  duties  as   to 
lecturing? — No,  1  think  that  such  an  exemption  would 
be  positively  injurious  to  the  professor  himself,  as  well 
us  id  ilie  reputation  of  science.     And,  in  addition,  one 
great  object  of  having  eminent  professors   resident  at 
Oxford  is,  that,  they  may  bo  brought  into  contact  with 
the   young  men,  and   the   best  way  of  ensuring  such 
contact  is  to  impose  on   the   professors  the   duty  of 
lecturing. 

'.',  lilii.  1 1  is  your  opinion,  is  it  not,  that  the  colleges 
ought  to  continue  to  be  educational  bodies,  and  that 
their  educational  (unctions  ought  not  to  be  concen- 
trated in  the  University? — I  was  brought  up  under 
the  college  system,  and  I  cannot  help  believing  that 
upon  the  whole  it  is  desirable  to  retain  it,  and  that 
what  you  have  to  do  is  to  harmonise  the  two  systems 
with  one  another,  and  not  to  abolish  either  of  iheni. 

3497.  Can  you  explain  to  us.  a  little  more  in  detail, 
what  you  think  are  the  advantage's  which  result  from 


the  college  system  ? — I  think  that  as  you  have  great 
buildings,  you  would  always  wish  to  keep  them  as 
common  residences  for  students  ;  these  common  resi- 
dences would  have  to  be  under  some  kind  of  discipline, 
and  I  do  not  think  that  such  discipline  can  be  effectually 
managed  except  by  persons  who  command  the  respect 
of  the  young  men  as  their  teachers.  I  do  not  believe 
that  a  system  of  supervision  by  deans,  as  we  call  the 
disciplinary  officers,  would  ever  answer.  I  think  that 
you  ought  to  combine  within  the  colleges  disciplinary 
and  teaching  functions,  and  that  if  you  do  not  do  so, 
you  would  be  throwing  away  great  opportunities  of 
usefulness. 

3498.  Would  you  like  to  see  any  changes  brought 
about   in   the    tutorial  instruction    of    colleges? — It 
seems  to  me  that  as  the  professorial  system  developes, 
both  in  the  literary  and  the  scientific  directions,  the 
tutorial  teaching  must  assume  a  position,  in  a  certain 
sense,  of  subordination  to  it.     That  is  to  a  certain 
extent  the  case  already,  and  I  have  no  doubt  that  such 
a  state  of  things  would  naturally  come  about.     For 
instance,  the  education  of  young  men  cannot  be  carried 
on  by  lectures  only  ;  they  must  have  exercises  to  write, 
and  examination  papers  given  to  them  to  see  how  they 
can  do  them.       You  could  hardly  expect  a  university 
professor  to  undertake  such  duties  ;  they  would  absorb 
an  enormous  quantity  of  his  time.     All  such  detailed 
instruction  must  be  done  by  a  kind  of  rcpctiteur,  and 
I  cannot  say  that  any  class  of  persons  are  better  suited 
for  work  of  this  kind  than  the  persons  that  you  can 
find  in  the  colleges. 

3499.  Are  college  examinations  established  in  all 
the  several  colleges  ? — Something  of  an  examination 
system  is  established  in  all  the  colleges,  but  in  entire 
subordination  to  the  University  examinations. 

3500.  Is  there  any   examination  in   natural  science 
in  any  of  the  colleges? — Hardly  in  any  ;  the  number 
of  students  is  really  so  small,  that  the  colleges  have  not 
turned  their  attention  to  organising  terminal  examina- 
tions for  them. 

3501.  With  respect  to  the  payment  of  the  professors, 
do  you  think  that  that  ought  to  be  chiefly  provided  by 
endowment  ? — In  Oxford,  I  think,  certainly.     Nearly 
every  one  is  paid   by  endowment  in  Oxford,  and  |it 
would  seem  hard  to  send  one  set  of  persons  to  fish  for 
themselves,   by  means  of  fees,  when  every  one  else  is 
paid    in  another  manner.      At  present  many  of  the 
professors   do   not   take  the  fees  to  which  they  are 
entitled. 

3502.  The  University  at  present  has  not  the  means, 
has  it,  of  greatly  increasing  the  endowments  of  the 
professors? — 1  should  say  certainly  not  at  present  ;  and 
even  if  the  disposable  funds  were  greater  than  they  are, 
the  University  would  probably  remember  that  there 
are  other  claims  of  a  professorial   kind  upon  them 
besides   those  for  professorships  in   natural    science, 
so  that  if  there  is  any  margin  remaining,  I  think  it 
very  doubtful  whether  that  margin  would  be  secured 
or  ought  to  be  secured  for  natural  science. 

3503.  If  anything  more  is  to  be  done  in  that  direc- 
tion, it  must  be  done  by  the  colleges,  must  it  not  ?  — 
Either  done  by  the  colleges,  or,  at  any  rate,  out  of  funds 
provided  by  them. 

3504.  They  already,  we  understand,  do  give  a  cer- 
tain  amount   of  assistance    towards   making    up    the 
stipends  of  the  professors  ? — Yes,  they  do. 

3505.  Do  you  think  that  that  might  with  advantage 
be  extended  considerably  further  than  at  present? — I 
should  certainly  have  thought  so,   and  without  any 
injury  to  the  interest  of  the  colleges  as  places  of  edu- 
cation.     Many  of  the  colleges  are  distinctly  over- 
burdened with  fellowships ;  they  have  more  of  them 
than  can  be  disposed  of  advantageously. 

3506.  Have  you  an  unfavourable  opinion  generally 
of  the   principle   of  non-resident  fellows? — I    think 
that,   we   want,    some    non-resident   fellowMiips   as   re- 
wards.    The   system  of  non-resident  fellowships   has 
proved,    no    doubt,    a    most    powerful     stimulus    to 
education  ;  but  we    have    a  number  of  them   out  of 
all  proportion  too  large  ;  so  much  so,  that  I  am  quite 
sure  that   it  occasionally   happens   that    persons    are 
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elected  to  fellowships  who  fall  a  little  below  the  high 
standard  of  attainment  which  such  a  distinction  should 
imply. 

3507.  Are   the   majority  of  the   follows  at  ]>r 
non-resident? — Yes,  I  believe  so. 

3508.  Do  you  think  that  the  number  of  fellowships 
granted    as    mere    rewards    might    bo    considerably 
diminished? — Unquestionably,   and    the   proceeds    of 
the  suppressed  fellowships   might   bo    applied    to  the 
payment  of  educational  officers,  either  in  the  colleges 
or  in  the  University. 

3509.  Are  you   able   to  give  us  any  rough  idea  of 
how  many  fellowships  you  would  like  to  see  still  con- 
tinued, to    be  looked    upon    mainly    in    the    light  of 
rewards? — I    think,    roughly,  we     have    at    present 
between  20  and  30  a  year  vacant,  and    1  am  disposed 
to   think  that   10  a  year  would  be   enough  for  the 
purposes  of  educational  rewards. 

3510.  Do  the   stipends   paid   to  the  Oxford  pro- 
fessors differ  materially  one    from    another  ?  • —  The 
divinity  professors  (with  one  exception)  have  greatly 
the   advantage   of  their  brethren,  otherwise   I   think 
that  you  might  say  that  the  professorships  are  intended 
to  be,  and  that  they  will  eventually  come  to  be,  worth 
about  6001.  a  year. 

3511.  Are  you  able  to  say  what  you  think  is  an 
adequate   endowment  ? — I  should  have  thought,  per- 
haps, if  you  went  half  way  between  GOO/,  and  1,000/. 
it  would  give  a  very   fair    amount.     If,  taking  the 
average  of  6001.  a  year,  it  became  the  rule  that  every 
professor  should  in  addition  be  a  fellow  of  some  college 
or  another,  you  would  obtain  an  income  that  might  bo 
regarded  as  adequate. 

3512.  Something  has  been  done  in  that  direction 
already,  has   there  not  ?  —  In  certain   cases  it  has 
been  done. 

3513.  With    regard  to  the   appointment   of   pro- 
fessors, are  they  appointed  all  by  the  same  board  ? — 
No  ;  they  are  appointed  in  the  most  various  manners. 

3514.  Is  the  appointment  at  present  in  a  satisfactory 
position  ? — 1  should  say  not  quite  satisfactory.     I   do 
not  think   that    the   scientific   world   has    any   con- 
fidence that  the  best  man  will  in  every  case  obtain  a 
vacant  place. 

3515-6.  Who  are  the  electors  to  your  professor- 
ships?—  The  original  electors  appointed  by  Sir 
Henry  Savile  are,  the  Archbishop  of  Canterbury, 
the  Lord  Chancellor,  the  Chancellor  of  the  University, 
the  Bishop  of  London,  the  Home  Secretary,  the  two 
Chief  Justices,  the  Chief  Baron,  and  the  Dean  of  the 
Court  of  Arches.  In  former  days  that  board  made 
most  excellent  appointments,  and  Sir  Henry  Savile's 
selection  was  amply  justified.  The  warden  of  New 
College  has  now  been  added ;  but  science  is  not 
directly  represented  on  the  board. 

3517.  Can  you  give  us  your  views  as  to  how  an 
electing     board    should     be     constituted  ? — I    should 
certainly  wish  an  electing  board  not  to  be  a  large 
Ope,  so  that  there  might  be  a  sense  of  responsibility 
attaching  to  the   individuals  composing  it.     I  should 
like  to  see  three  elements  represented  upon  it ;  first, 
the  local  scientific  clement,  on  account  of  the  keen 
interest  which  scientific  men  resident  in  a  University 
are  sure  to  take  in  the  appointment  of  those  who  are 
to  be  their  fellow  workers ;  secondly,  I  should  like  to 
see  the  outside  scientific  world  also  represented  upon 
such  a  board,  and,  thirdly,  I  should  wish  to  see  some 
impartial  and  simply  business-like  element  also  present. 
A  board  so  constituted  would,  T  believe,  work  well. 
A  purely  local  board  would  be  objectionable  on  account 
of  the  difficulty  of  passing  over  local  claims. 

3518.  Do  you  think  that  the  professors  themselves 
should  have   seats   in  the  electing  board  ? — I  think 
that  one  or  two  of  the  local  professors  ought  to  be 
upon    every  board,    but    I  do  not    think    that    they 
should  form   the  majority  of  any  board.     I  ought  to 
explain  that  I  should  not  wish  to  have  one  and  the 
same  electing  board  for  all  professorships.     I  should 
have    different   boards    for    different   groups   of   pro- 
fessorships. 

3519.  Have  you  observed  any  special  dangers  at 


Oxford   in   the   appointment   of  professors  ? — There  H.  J.  S.  Smith, 
Is  a  feeling  that  the  ecclesiastical  element  is  too  pro-      E*q-,  M.A., 
dominant,  in  some  of  I  lie  electing  boards.     We  none  of 
us  would  wish  a  .scientific  board  to  make  ecclesiastical  """""  ~ 

appointments,  and  we  feel  that,  on  the  same  prin- 
ciple, an  ecclesiastical  board  is  not  always  the  best 
to  make  scientific  appointments.  There  e.\i-t-  in 
this  direction  a  special  source  of  danger  which  I  do 
not  think  ought  to  be  incurred. 

3520.  Are  you  satisfied  with  the  present  distribu- 
tion  of  rewards   in   the    shape   of  fellow.-hips    and 
scholarships,  as  allotted  to  different  subjects  of  study  ''. 
— In  one  sense  we  have  nothing  to  complain  of.     I  d(V 
not  think  it  lias  happened  that  more  than  one  or  two, 
at  most,  either  of  mathematicians  or  of  natural  science 
students,  who  thoroughly   deserved  a  fellowship,  have 
as  yet  failed  to  get  one.     But  there  is  a  great    un- 
certainty about  the  vacancies.     Sometimes   two  years 
pass   without  a  single    fellowship   being  offered    for 
either    of   those    two    subjects,    and    SOUK  times     the 
vacancies  come  rather  more  frequently,  I  will  not  say 
that  one    could  wish,    but    certainly    somewhat  too 
frequently  in  comparison  with  the  dearth  which  has 

preceded. 

3521.  Is    there    usually    much     competition    for 
science  fellowships  ? — Not  amongst  a  large  number  of 
men,  but  amongst  a  small   number  of  good  ones,  say 
three  or  four. 

3522.  (Professor  Stokes.)  Are  there  any  provisions 
in  Oxford  for  enabling  professors  to  retire  when  they 
get  to  an  age  at  which  they  can   no  longer  discharge 
efficiently   the   duties     of    their   professorship  ? — In 
most  of  the   professorial   statutes  there  is   a  clause 
inserted,  empowering  the  V  ice-Chancellor,  in  case  a 
professor  should  become  incompetent  from  ill  health 
to  discharge  his  duties,  to  appoint  a  substitute,  and  to 
assign  to  him  what  share  he  may  think   equitable  of 
the  professor's  stipend.     This  is  the  only  such  arrange- 
ment that  exists.     There  is  nothing  of  the  nature  of 
a  retiring  pension,  and  it  certainly  would  be  a  great 
advantage,  both  to  the  professors,  and,  what  is  more 
important,  to  the  University,  if  a  system  of  retiring 
pensions  could  be  arranged. 

3523.  In  the  case  of  a  professorship  that  is  partially 
endowed  by  means  of  a  fellowship   in  some  college, 
is  it  not  the  case  that  the  tenure  of  the  fellowship 
depends  upon  the  professor  retaining  the  professor- 
ship ?- — -Yes,  when  the  fellowship  is  annexed   to   the 
professorship  that  is  the  case,  but  in  some  instances  a 
college  of  its  own  liberality  has  made   a  professor  a 
fellow,  and   in  that  case  the  answer  to  the  question 
would  depend  upon    the   statutes  of  the    particular 
college. 

3524.  Supposing  a  professor  is  married,  is  he  able 
to  retain  his  fellowship  ? — I  believe  that,  without  a  pro- 
fessorship, in  all  the  colleges  at  Oxford,  marriage  would 
vacate  a  fellowship,  so  that  if  a  married  professor, 
still  remaining  married,  ceased  to  be  a  profes'sor,  he 
would  thereby  lose  his  fellowship. 

3525.  Then  in  such  cases,  the  only    provision  on 
which  the  professor  could  retire  is  a  certain  fraction 
of  that  part  of  the  endowment  which   is  irrespective 
of  the  college  fellowship? — Yes,  I  believe  that  is  the 
state  of  the  case. 

3526.  Do  you  think  that  that  is  sufficient  for  the 
purpose  ? — No,   I  should  have   thought  it  would  be 
better  to  have  some   system  of  retiring  pensions  so 
arranged  as  to  enable  the  incoming  professor  to  receive 
at  once  the  full  income  and  the  full  emolument.     You 
elect  under  great  disadvantage,  if  you  have  to  elect 
your  new  professor  to  a  stipend  encumbered  with  a 
pension,  and  if  he  has  to  wait  till  the  pensioner  has 
died. 

3527.  In  the  case  of  a  professorship  which  is  not  by 
statute  connected  with  any  fellowship,  but  for  which 
there  is  merely  a  chance  that  a  college  will  elect  the 
professor,  do  you   think   that   the  uncertainty  of   the 
endowment  being  augmented  thereby  may  be  a  bar  to  a 
first-rate  man  taking,  or  being  a  candidate  for,  a  pro- 
fessorship ?— I  am  inclined  to  think  so;  I  believe  that 
if  the  professorships  at  Oxford  were  always  combined 
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//.  J.  S.  Smith,  with  a  fellowship  in  a  college,  they  would  be  even 
E»q.,M.A.,  greater  objects  of  attraction  than  they  are.  I  would 
eay  nothing  against  their  attraciiu-ness  at  present, 
but  I  think  they  would  become  even  more  attractive. 
than  they  are.  It  certainly  is  extremely  desirable  for 
any  resident  at  Oxford  to  be  connected,  as  a  fellow, 
wiih  one  of  these  great  corporations.  It  gives  him  a 
great  additional  interest  in  the  place,  in  its  studies,  nnd 
in  its  pursuits,  and,  in  addition  to  its  money  value,  it 
adds  greatly  to  the  value  of  his  position.  I  think  it 
a  distinct  disadvantage  to  a,  prolessor  to  be  entirely 
outside  of  the  college  system. 

3528.  Do    you   consider   that   uncertainty    as    to 
whether   the   endowment    would    be   augmented   by 
election  to  a  fellowship  prevents  so  many  men  from 
outside  the  University  becoming  candidates  as  other- 
wise might  be  the  case  ? — I  certainly  think  it  must, 
in  so  far  as  it  considerably  diminishes  the  value  of  the 
inducement  which  you  ofler,  for  there  is  the  greatest 
uncertainty  whether  any  college  will  confer  a  fellow- 
ship upon  a  new  professor. 

3529.  (Dr.  Miller.)    I  think  I  understood  you  to 
say,  that  you  do  not  consider  that  at  present  Oxford 
is  a  very  favourable  school  for  original  research  in 
science  ? — Not  very  favourable,  certainly. 

3530.  Are  you  prepared  to  make  any  suggestions 
as   to   the  mode   of  improving    that   position,  inde- 
pendently of  giving  more  time  to  the  professors  ? — 
1  would  give  more  time  to  the  professors,  by  increas- 
ing  their   number  ;   and  I  would  render,  as  far  as 
possible,  the  University  laboratories  available  to  young 
men  after  they  have  taken  their  degrees  and  have 
obtained  a  fellowship.    What  I  regret  to  notice  is,  that 
young  men  who  have  attained  that  position,  and  who 
continue  to  reside  in  the  University,  do  not  imme- 
diately devote  themselves  to  original  research,  or  to 
preparing  themselves,  as  well  as  they  can,  for  original 
research. 

3531.  Do  you  think  there  is  any  want  of  funds 
which  stands  in  the  way  of  this  research  ? — No,  I  do 
not  think  there  is.     It  would,  however,  be  very  de- 
sirable that  there  should  be  a  collection  of  University 
apparatus,  available  for  their  use. 

3532.  Do  you  consider  that  the  tendency  of  the 
mind  at  Oxford  is  toward  science  at  the  present  time 
— that  there  is  a  greater  leaning  amongst  men  to  it 
than  there  used  to  be? — Unquestionably. 

3533.  Both  amongst  the  younger  men  nnd  amongst 
those  who  are  iu  authority  at  Oxford  ? — I  think  both 
amongst   the   one    and  the  other,  and  I  should  say 
especially  amongst  the  younger  men.    I  must  say,  that 
I  attribute  the  improvement  and  the  change  in  that 
respect  to  the  really  excellent  teaching  that  has  been 
given  by  the  natural  science  professors  during  the  last 
10  year.-. 

3534.  Do  you  approve  of  the  plan  of  giving  degrees 
in  science? — I  have  often  thought  that  it  would  be 
desirable ;  but  at  the  same  time,  1  own,  I  do  not  attach 
any   very  primary  importance  to  it.     I  imagine  that 
our  degrees  are  valued  not  exactly  for  the  amount  of 
proficiency   which  they  imply,  but  for  reasons   of  a 
very  different  kind.     Considering  what   our  ordinary 
bachelor  of  arts  degree  is,  I  am  afraid  that  if  we  pro- 
ceeded to   give  a  degree  of  bachelor  of  science,  we 
should  hardly  make  it  valued  as  it  ought  to  be,  at  any 
rate  for  its  own  sake. 

3535.  Do  not  you  think  that  that  is  a  thing  which 
if  the  degree  were  established  would  establish  itself  in 
public  opinion  ? — My  fear  would  be   that  you  could 
in  >t   make  the  degree  of  bachelor  of  science  of  a  very 
much    higher    standard,    to    compare    two    dissimilar 
things,  than  the  degree  of  bachelor  of  arts  ;  and  unless 
you    did   make    it   imply   a  much   higher   standard   in 
science  than  the  I!. A.  degree-  implies  in  arts,  I  do  not 
see  how  the  public  estimation  of  it   could  be  very 
great. 

3536.  Is  there  any  means,  for  instance,  by  matricu- 
lation, of  raising  the  character  of  the  education  given. 
Do  you  think  that    is  a  mode  in  which  Oxford  might 
move  with  advantage? — I  have  always  wished  to  see 
a  matriculation  examination. 


3537.  You    do   not   fear    the   influence   that   that 
might  exert   upon  the  number  that  would  enter  at 
Oxford  ? — It  might  diminish  the  numbers  for  a  short 
time,  but  I  should  look  forward  to  a  rapid  increase 
afterwards. 

3538.  It  would  exclude,  would  it  not,  a  certain  class 
of  students  who  come  to  Oxford  now  for  the  sake  of 
social   advantages   and   position  ? — I    think    that    it 
would  only  exclude  them  temporarily,  and  that  they 
would  come  better  prepared  the  next  time.     I  do  not 
think  that  we  should  lose  altogether  any  students  of 
that  class,  but  I  think  they  would  come  to  us  under 
circumstances   more  favourable   both   for  them   and 
for  us. 

3539.  (Professor  Stokes.)  Might  it  not  sometimes 
operate  to  exclude  very  promising  young  men  who 
have  not  had  advantages  in  the  way  of  education,  but 
who  would  be  able  to  make  very  good  use  of  the 
University  if  they  could  get  there  ? — That  is  a  very 
important  consideration,  and  I  would  say  two  things 
in  reply  to  it.     The  first  is,  that  the  matriculation 
examination  should  offer  a  good  deal  of  option,  and 
that  if  a  man  can  prove  to  you  that  he  is  a  student 
at  all,  and  that  he  knows  anything  about  anything, 
you  ought  to  let  him  in  ;  the  second  is,  that  in  all 
our  examinations  we  do  look  out  for  ability  and  pro- 
mise rather  than  attainment,  and  we  do  so,  perhaps,  to 
a  fault.     1  should  have  but  little  fear  that  even  a  very 
rough  and  uneducated  young  fellow,  if  he  had  any 
energy  and  ability,  would  fail  to  make  it  felt  in  a  ma- 
triculation examination  organized  in  a  wide  and  liberal 
spirit. 

3540.  (Dr.  Miller.)  To  go  back  to  the  encouragement 
of  research   in   science,    are   you  acquainted  with  the 
mode  in  which  a  given  small  sum  of  1,000/.  every  year 
is  distributed  by  the  Royal  Society  for  that  purpose  ? 
—Yes. 

3541.  Have    you   ever    considered   the   mode   in 
which  the  Government  might  best  be  advised  in  the 
furtherance  of  scientific  research  in  that  direction  ? — 
I  should  have  thought  that  the  Council  of  the  Koyal 
Society  are  in  a  position  to  give  them  better  advice 
than   any  other  body   that   I   can   think   of  at  this 
moment. 

3542.  Are  you  contented  with  the  mode  in  which 
that  is  administered  now  ? — I  do  not  see  my  way  to 
suggest  any  improvement. 

3543.  Do  you  think  that  the  sum  might  be  increased 
with  advantage,  and  placed  at  the  disposal  either  of 
the  Eoyal  Society  or  any  board  recognised  by  the 
Government,  constructed  upon  that  model  ? — I  should 
have  thought  it  might   be  increased  gradually,  but, 
perhaps,  not  suddenly  to  any  great  extent.     1  should 
like  to  see  a  collection  of  apparatus  of  a  valuable  and 
expensive  kind  formed  by  Government,   and  placed 
by  them  at  the  disposal  of  scientific  men  for  special 
researches  ;  just  as  I  should  like  to  see  something  of 
the  kind  done  by  ourselves  at  Oxford. 

3544.  But   would    you   construct   a   laboratory  in 
anticipation  of  a  demand  of  that  kind,  or   would  vim 
create  it  on  the  request  of  a  particular  person  for  the 
means  of  carrying  out  a  particular  line  of  research  ? — 
I  should  be  anxious  to  see  such  a  collection  formed 
irrespectively  of  any   special   request ;    but  I  should 
like  to  sec  additions  made  to  it  for  the  use,  and  at  the 
request  of  particular  persons. 

.'5545.  Do  you  consider  that  at  Oxford  the  plan 
which  you  have  adopted  at  the  museum  in  any  degree 
meets  that  deficiency  ? — Only  very  imperfectly  as  yet, 
but  I  certainly  do  think  that  we  have  something  like 
the,  beginning  of  it  there,  and  I  hope  that  when  Pro- 
lessor  Clifton's  new  Institution  is  fairly  at  work,  if 
it  can  be  got  fairly  at  work,  it  may  supply  the  want 
in  one  important  direction. 

3546.  (Sir  J.  Kay-Shuttleworth?)  You  spoke  of 
the.  appropriation  of  college  funds  to  fellowships  and 
demonstratorships,  is  that  done  now  in  virtue  of  any 
powers  existing  within  the  colleges,  or  simply  in  the 
way  of  selection  of  a  person  to  hold  a  fellowship  or 
other  oflice  in  the  college? — If  I  remember  right,  the 
only  instance  that  we  have,  as  yet,  where  offices,  which 
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you  may  call  fellowships,  arc  formally  devoted  to  lec- 
tureships or  demonstratorships,  is  tin1  case  of  the 
Lee's  reiiderships  at,  Christ,  Church;  we  have  no  other 
fellowships  thai  as  yet  arc  appropriated  in  that 

manuer. 

3547.  You    would    think    it    desiralilc     that     .such 
powers   should  be  possessed  by  the  colleges,  to  appro- 
priate their  fellowships    to   such  objects:1 — 'Yes,  1  do, 
and    I    confess    I   think   it,   desirable    that   they  should 
not  only  have  the  power,  but  should  also  be  compelled 
to  exercise  it. 

3548.  You  spoke  likewise  of  its  being  desirable  that 
there,  should  be  sonic  form  of  central  uutlnn.^y  repre- 
senting in  part  the  scientific  body  in  the  University, 
for  the  regulation  of  such  appropriations  of  money  to 
specific  objects  ? — 1  was  then  speaking  only  of  boards 
for  the  appointment  of  professors  ;  but  I  conceive  that 
a  board  framed  in   a  similar  manner   would   be  very 
suitable    for  the   purposes    implied    in    the    question. 
Only  such  a  central   board  ought  to  be   much  larger, 
and  any  external  element  ought  to  be  introduced  in 
such  a  nmiiner  as  not  to  compromise  the  independence 
of  the  University. 

3549.  Supposing  that  for  disciplinary  and  other  pur- 
poses, the  collegiate  system  should  continue  to  operate 
as  it  does  now  in  the  University,  and  that  those  fellows 
who  have  functions  in  the  college  should  likewise  have 
functions  as  adjuncts  to  the  professors,  would  it  not  be 
desirable  that  there  should  bo  some  such  central  power 
to  regulate  harmoniously  their  relations  to  the  colleges, 
and  to  the  museum  ? — I  think  such  a  body  would  be 
very  desirable.     We  have  not  in  existence  in  the  Uni- 
versity at  present  a  body  at  all  calculated  to  perform 
such  functions,  but  I  think  its  constitution  by-and-by 
would  be  of  great  benefit  to  the  University. 

3550.  I  understand  you  to  conceive,  that,  by  the 
progress  of  scientific  instruction  in  the  University,  it 
would  be  desirable  that  if    10  fellowships  annually 
were  appropriated  as  rewards  for  attainments  of  what- 
ever character,  the  rest  of  the  fellowships  might  be 
applied    to    the    function    of    teaching    within    the 
University  ? — Yes,  within  the  University  and  within 
the  colleges. 

3551.  I    apprehend    that    if   (ho    University   were 
well  fed  with  qualified  students  from    the  endowed 
and  public    schools   of  the  country,  and  that  if  the 
number    of    students   in   physical    science  were    by 
that  and  other    means    considerably   increased,  there 
would   be   ample   work   for   such   an    appropriation 
of  fellowships  to  teaching    within   the  colleges,   and 
in  the  University  'i — I  certainly  think  so.     It  has  to 
be  always  remembered,  that  it  is  not  only  the  teaching 
in  science  that  requires  extension,  but  also  in  all  the 
various  branches  of  literature  and  learning;  so  that  I 
am  sure  there  would  be  an  ample  demand  for  any  fund 
that  became  available  in  that  manner. 

3552.  Your  view  being  a  double  one,  first  that  you 
would  desire  that  the  number  of  fellows  non-resident 
and  inactive  should   be  greatly  diminished,  and  that, 
for   purposes   both  of  literary  and  scientific  instruc- 
tion,   the    number   of  resident  fellows    actively  dis- 
charging the  duties  of  teaching  should  be  increased  ? 
— Exactly. 

3553.  I  understand  you  to  say  likewise  that  emolu- 
ments of  from  6001.  to  1,000/.  a  year  are  desirable  for 
professors  actively  engaged   in   teaching  at   the  Uni- 
versity ? — Yes,  1  think  the  higher  limit  is,   perhaps, 
somewhat  in  excess  of  what  is  necessary  ;  a  fair  esti- 
mate would  lie  between  the  two  limits. 

3554.  If  the    professors    were    provided    with    a 
sufficient   staff  of  demonstrators,    and    if  the  emolu- 
ments were  such  as  to  attract  men  of  the  highest 
position   in  the   scientific  world,  would  they  not  have 
more  leisure  for   scientific  research,  and    might    not 
such  men  be  expected  to  engage,  to  a   great  extent, 
in    scientific    research  ? — I    certainly    think     so  ;     I 
think  that    it  is  of  the    utmost   importance   to  make 
these  places  so  attractive  as  to  command  the  services 
of  the  best  men  that  can  be  had.     .1  am  more  afraid  of 
our  not  getting  the  best  men,  than  of  their  neglecting 
scientific  research,  if  we  can  get  them. 

2GOCU. 


355.5.  First,  the  contact  of  such  minds  through  the 
medium  of  teaching  with  the  youth  in  tin;  University 
would  be  important,  but  also  the  fact  that  the  students 
conic    in    enniaei.    with    men   who    were    actually   cn- 
I    ill     pliy.  ireli   would     itself  lead    Id    an 

increase,  of  the  number  of  investigators  amongst  the 
students? — 1  believe  myself  thut  the  second  point,  i- 
of  us  much  importance  as  the  first.  It  may  be  the 
most  obvious  duty  of  tt  University  to  educate  the 
great  mass  of  the  men  who  conn;  to  it,  but  I  some- 
times feel  tlnit  that  duty  is  almost  second  to  that  of 
teaching  thoM-  who  will  have  to  be  teachers  in  their 
turn,  and  of  trying  to  train  the  few  who  may  one  duy 
become  discoverers  in  science. 

3556.  The    solution   of    this    important   question, 
therefore,  lies  in  these  several  points  :  in  the  pro- 
vision of  sufficient  emoluments  to  attract  men  of  the 
first   class,    in    the   provision  of  sufficient  assistants 
to  afford  them  leisure  for  investigation,  and  of  appa- 
ratus which  could  enable  them  to  conduct  that  scien- 
tific research  ? — Yes. 

3557.  And  the  result  would  probably  be  that  the 
University   would   greatly    extend    the    number   of 
original  investigators  which  it  educated  ? — That  is 
my  impression. 

3558.  (Professor  Huxley.)  You  spoke  of  dividing 
the  chair  of  pure  mathematics,  would  you  propose  to 
divide  the  subject  between  your  two  professors  by 
statute,  or  leave  it  to  them  to  arrange  what  division 
they  would  make  ? — I  think  I  should  do  it  by  statute, 
but  I  confess  that  I  should   trust  any  two  sensible 
men  not  to  quarrel  over  it,  if  you  left  it  to  them,  and 
not  to  lecture  against  one  another,  nor  to  give  two 
lectures   upon   one   subject   simultaneously.     But,  as 
there  is  a  natural  division,  I  should  assign  by  statute 
to  the  one  all  the  geometrical  subjects,  and  to  the  other 
all  the  pure  analysis. 

3559.  I  think  you  stated  that  you  thought  it  desir- 
able that  a  similar  division  should  take  place  in  some 
other  branches  of  science  ? — I  do  think  so. 

3560.  Have  you  decided  views  as  to  which  should 
be  subdivided  ? — Biology  is   one  of  the  branches  of 
science   which   should   be   subdivided.      At  present, 
nearly  all  the  biology  that   is  taught   at    Oxford    is 
taught  by    Professor  Ilolleston  himself,  or  under  his 
immediate  superintendence  ;  but  I  should  have  thought 
that  you  might  divide  the  two  subjects  of  morphology 
and  physiology,  and  get  two  independent  professors  to 
divide  the  work  between  them.     I  should  also  wish  to 
say,  upon  this  point,  that  the  Professorship  of  Botany 
is   not   at  present   sufficiently    connected    with    the 
studies   of  the   University,    whether   owing    to   the 
arrangements   of  our  examination   system  or  not,  I 
cannot   presume   to   say,    but  I  am  certain  that  our 
biological  department  is  weakened  by  the  want  of  the 
influence  of  the  professor  of  botany  in  it. 

3561.  Botany  being  one  of  those  subjects  by  which 
the  principles  of  biology  may  be  taught  practically, 
perhaps  with  greater  case  than  any  other  ? — I  suppose 
that  that  is  so  ;  but  the  study  of  botany  is  too  much 
neglected  among  us  ;  and  the  lectures  of  our  present 
excellent  Professor  of  Botany  are  most  inadequately 
attended. 

3562.  Can  a  man  pass  out  of  the  science  school 
without  knowing  anything  at  all  about  botany? — I 
have  often  examined  in  the  Natural  Science  School, 
but  never,  of  course,  in  the  department  of  biology.     1 
have,  however,  formed  the  impression  that  a  student 
can  pass  in  the  school  with  very  little  knowledge  of 
botany. 

3563.  I  judge,  from  what  you  stated,  that  you  think 
a  matriculation  examination,  or  an  elastic  examination 
of  some  kind,  is  a  good  thing  ? — Yes. 

3564.  Would   it  not  be   desirable  in  your  opinion 
that    that    matriculation    examination    should   be   di- 
rected   to    a    fair    extent  towards  matters  connected 
with  science,  because  at  present  nobody  seems  to  con- 
template the  possibility   of  examination   in   anything 
but  literary    subjects,    and   perhaps    the    elements  of 
mathematics    in    the    matriculation    examination? — 1 
have    no   doubt    that    the    University,  if    it   were  to 
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dent  in  physiology,  his  education  must  be,  after  all,  to 

a  great  extent,  literal  v.  You  have  to  teach  him  to 
write  about  the  subjects  he  is  studying,  and  yon  have 
to  look  o\er  his  essays  and  exercises.  Yon  can  hardly 
get  that  done  by  a  professor  ;  it  is  work  which  the 
college  tutors  ought  either  to  do  themselves,  or,  if 
the  subjects  in  question  were  not  in  their  line,  they 
could  make  arrangements  to  have  it  properly  done  ; 
they  would  in  that  way  exercise  a  very  useful  super- 
vision over  a  student,  and  would  ensure  his  deriving 
benefit  from  the  lectures  that  he  was  attending. 

3570.  (Dr.  Sharpey.)  In  concert  with  the  museum 
professors  at  the  same  time  of  the  student's  career  ? — 
Exactly  so.     It  would  be  greatly  for  the  advantage  of 
all   parties  that  the  tutorial  supervision  should  con- 
tinue through  tilt?  whole  of  the  student's  career,  and 
during  the  whole  of  his  attendance  on  the  professor's 
lectures. 

3571.  (Mr.  Samuclson.)  Do  you  think  it  would  be 
possible  in    any   way    to    divide     the  supervision    of 
hook  work  from  the  supervision  of  laboratory  work, 
which  latter  would  be  the  duty  of  the  demonstrator 
or  the   assistant  professor,    by  whichever  name    he 
might   be   called  ? — I  think  you  could  give    the  col- 
lege no  share  in  the  supervision  of  laboratory  work. 
They  could  not  undertake  any  responsibility  in  con- 
nexion   with    the    special    laboratory  instruction.      I 
think    it  would  be    taking  them    too   far  from  their 
proper  functions,  but,  at  the   same  time,  there  is   a 
great  deal  that  they  might  do  which  could  be  sepa- 
rated from  that  laboratory  instruction. 

3572.  With    reference   to    the   first    part   of  your 
answer,  in  which  I  understood  you  to  state  that  it  was 
a  waste  of  power  to  expect  from  the  professors  ele- 
mentary teaching  in  natural  science,  do  not  you  think 
it  also  a  waste  of  the  college  power  to  expect  such  teach- 
ing from  the  tutors  there,  rather  than  from  those  who 
had  charge  of  the  instruction  of  the  young  men  before 
they  came  up  to  the  University  ?— I  do,  indeed  ;  but 
Still  you  must  deal  with  things  as  at  present  we  find 
them.     A  great  quantity   of  work    is    done    at    the 
University  of  Oxford  which  ought  to  have  been  done 
long  before,  and  which  is  simply  a  waste  of  the  time 
of  those  who  do  it. 

3573.  But  if  you  are  content  to  deal  with  things  as 
you  find  them  at  present,  is  there  not  a  great  danger 
that  you  will  continue  to  find  them  as  they  are  now  ? 
— Some  colleges  already   protect  themselves,  to  a  cer- 
tain   extent,  by    a  matriculation    examination.      But 
there  is  no   University  examination  at  matriculation, 
and  such  an   examination  would  be  the  only  efficient 
remedy. 


such  n  matriculation  examination,  would 
allow  ;i  i_rreat  iiuinlitT  tit'  options,  as  I  said  before, 
Mini  that  natural  science  \vi>ultl  be  one  of  them,  but  I 
do  not  think  lln>  University  would  at  present  consent 
to  require  any  amount  of  natural  science,  however 
sniiill,  from  every  candidate  for  matriculation. 

;).•;<;.').  That  is  having  regard,  I  presume,  to  the 
present  condition  of  primary  education  in  the  country  ? 
— It  is  not  only  from  that  consideration,  but  also 
from  it  strong  feeling  in  favour  of  greater  freedom 
of  study  which  has  irrown  up,  and  of  allowing  men, 
perhaps  to  an  undue  extent,  to  choose  for  themselves 
what  they  will  do  and  what  they  will  leave  undone, 
instead  of  prescribing  precisely  what  they  shall  do. 
All  our  recent  changes  have  been  iu  that  direction. 

3.566.  It  would  certainly  have  a  prodigious  effect, 
would  it  not,  upon  the  teaching  in  the  public  schools, 
if  the  University  were  to  require  as  much  elementary 
acquaintance  with  physical  science,  as  they  do  now 
require  acquaintance  with  literature  at  their  matricu- 
lation ? — I  think  it  would  be  a  veiy  great  aihantage, 
but  it  would  cause  very  great  opposition  on  the  part, 
not  only  of  the  University,  but  also  on  the  part  of  the 
schools. 

3567.  You  are  doubtless  aware,  that  arrangements 
for   teaching   elementary  physical  science   are  being 
carried  out  to  a  great  extent  in  most  of  the  leading 
public  schools  now  ? — Yes. 

3568.  Is  it  probable,  therefore,  that  this  objection 
on  their  part  would  cease  to  exist  in  the  course  of  a  few 
years  ? — I  have  no  doubt  that  in  a  few  years  they  will 
be  much  better  prepared  to  meet  it  than  they  would 
just  at  this  moment. 

3569.  (Mr.  Satmielson.)  You  have  spoken  of  the  re- 
lation of  the  colleges  to  scientific  teaching,  and  you 
said  that   they  ought  to  supply  tutorial  instruction  in 
science  ;  in  what  manner  could  they  supply  tutorial 
instruction    in    the    experimental    sciences  ?— I    will 
mention  one  or  two  things  that  they  might  do.     One 
great  difficulty  in  our  chemical  and  physiological  de- 
partments is,  that  of  teaching  the  students  the  ele- 
mentary physics  and  mechanics  which  they  require. 
I  confess  it  seems  to  me  that  the  course  of  elementary 
physics  and  mechanics  ought  not  to  be  thrown  upon 
Professor  Clifton,  or  upon  any  University  professor. 
I  feel    strongly  that   a   man   ought    to  come  to    the 
museum,  and  to  the  lectures  at  the  museum,  well  pre- 
pared in  subjects  of  that  kind.    Again,  the  elementary 
mathematics  which  our  students  require  for   the   pur- 
poses   of  the  professors  of   the  museum,   they  ought 
to  obtain  in  the  colleges.     And  even  in  the  case  of 
a  more  advanced  student,  take,  for  example,  a  stu- 


The witness  withdrew. 
Adjourned  to  to-morrow  at  11  o'clock 
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3574.  (Clininniiii.)  I  believe,  you  are  Professor  of 
Chemistry  in  the  l.'niversity  of  Oxford? — Yes. 

',}~t~.~>.  Will  you  explain  to  the  ( 'omniission  your 
view  of  the  relations  of  the  University  to  science? — 
It,  appears  to  me,  that  we  have  in  the  greater 
universities  of  tin;  country  institutions  which  are 
available  for  the  purposes  of  science  considered  in  its 


widest  sense  in  two  directions  :  in  the  first  place,  as 
agents  for  promoting  scientific  education  and  diffusing 
scientific,  knowledge  ;  ami,  secondly,  that  we  also  have 
in  them  agents  for  a  purpose  which  really  has  been 
recognised  as  one  of  the  objects  of  these  foundations 
from  the,  most,  ancient  times,  namely,  for  preserving 
und  for  extending  scientific  knowledge.  I  think  that 
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both  (hose  objects  should  bo  considered  as  tho  objects 
of  a  natioiiiil  university. 

3576.  Do   you   consider    I  hut    I  he   second   of  those 
objects  is  sufliciently  kept  in  view  at  present? — No,  I 
do  not. 

3577.  Aro    there    any    difficulties    in    the    way    of 
scientific  education   at   the  University  ? — J   think  the 
difficulties    in    tho   way  of  scientific  education  at   tho 
University,  as  contrasted  with  literary  education,  really 
arise  from,  what  must  be  called,  ignorance.     Boys  sire 
not  brought  in  contact  even  with  elementary  scientific 
subjects  in  early  life,  and,  consequently,  the  great,  mass 
of  students  conio  up  to  the   Universities,  I  do   not  say 
ill   prepared,  but  not  prepared  at  all  in  such  matters  ; 
and    the   result   of  this  is,  that   it   is  difficult  for  the 
Universities   to   construct  any  definite  and  available 
system  of  teaching  at  all,  for  because  of  this  defec- 
tive  earlier    education    the    University   itself  has    to 
supply  the  means  of  the  most  elementary  education,  and 
in  many  instances  to  teach  those  who  really  have  not 
the   very  elements  of  scientific  knowledge.     On  tho 
other  hand,  ti  certain  number  of  young  men  come  up 
to    the   University  who   are   better   trained  and  who 
demand  education  of  a  considerably  higher  and  moio 
ivdvance'd  character.     Hence  there  is  a  real  difficulty 
in  orguni/.ing  scientific  education.     Another  obstacle 
arises    from    the     inadequate     appreciation     by    the 
general  public  of  the  importance  of  scientific  know- 
ledge  for  the  objects    of  the   various    professions  to 
which  that  knowledge  is  truly  serviceable  ;   and  this 
inadequate  appreciation  arises,  if  I  may  venture  to  say 
so,  from  the  imperfect  education  of  the  English  public 
in    scientific   matters.     They  do    not    understand    the 
subject   sufficiently  to  be  able  correctly  to  judge  of 
its  importance  and  value.     Another  and  yet  more  im- 
portant point  which  they  do  not  appreciate  is,  the 
value  of  scientific  education  as  an  instrument  for  the 
cultivation  of  the  mind,  and  for  developing  the  in- 
tellectual powers.     The  result  of  this  want  of  appre- 
ciation is,  that  large  classes  who  would  greatly  benefit 
by  a  scientific  education  at  the  University,  simply  do 
not  come  there  at  all,  and   do  not  even  ask  for  that 
education. 

3578.  Do  you  think  it  of  importance  that  a  definite 
scientific  career  should  be  instituted  at  the  Universities 
as  distinguished  from  a  literary  career  ? — I  think  it  is 
very   important   that  there   should  be  such  a  career. 
The  tendency  of  the  various  educational  bodies  is  to 
demand  a  great   deal  too  much  from  the  student.     I 
mean  not  too  much,  if  I  may  say  so,  in  point  of  depth, 
but  that  the  student  should  travel  over  a  great  deal 
too  great  un  extent  of  ground.     I  would  rather  en- 
deavour to  concentrate  his  energies  upon  important 
and  valuable  pursuits,  and  with  this  view  it  would  be 
desirable  for   the   University  to  otter  definite   careers 
of  study  in  all   the  great  branches  of  human  know- 
ledge   and    thought,    and    among    those    branches    it 
should  offer  a  definite  career  in  science.     This  matter 
is  likely  to  come  very  practically  before  the  Univer- 
s-it  v  of  Oxford,  as  well  as  before  the  other  Universities 
of  t  he  country.     It  appears  that  the  Endowed  Schools' 
Commission   are   about  to  found  certain  schools  of  a 
high-class  character  in  which  the  Greek  language  will 
not  lut  studied  at  all ;  and  they  have  made,  through  their 
chairman,  Lord  Lyttelton,  a  recommendation  to  the 
Universities  of  Oxford  and  Cambridge,  to  the  effect 
that  they    should  no   longer  insist  upon  the  study  of 
< I  reek.     Not  that  anyone    wishes  that  the  study  of 
( livek  should  not  have  its  duo  importance  in  the  Uni- 
versities, but  simply  that  these  bodies  should  not  insis- 
upon  the  study  of  Greek  as  necessary  for  a  degree, 
and    the    University  now  will  have   to  make   up  its 
mind  whether  it  will  comply  with  this  recommenda- 
tion   of   the    Endowed    Schools'  Commission   or  not. 
What,   they   say  is,  that   if  this  study  of  Greek  be  in- 
sisted on,  none  of  the  boys  educated  in  these  schools 
which  the  Commission  are  about  to  found  can  possibly 
avail  themselves  of  the  advantages  of  the  University  ; 
and  the  same  remark   may  be,   extended   to  the  whole 
of  the  middle  classes  almost    in  this  country ;  so  that 
to  insist  upon  the  study  of  Greek  is  tantamount   to 


insisting  upon   the  exclusion  from    I  he  benetits  of  (he 

University  of  the  great   bulk  of  tho  middle  classes  of 

J 


Sir 


3579.  Do  I  understand  that  you  agree   with   the 
recommendation  of  the  Kndowed  Schools' ( 'ominission, 
with  respect  to  the  study  of  (  Ireek  ?--Ycs.  I  do. 

3580.  Do  you  consider   that    the  medical   and  other 
special  scientific  schools  are  necessarily  inferior  in  any 
respects  to  those  connected  with  the  Univei-siiies  '{ — 
It   is  impossible  liir  such    schools  to   compete  with  tho 
Universities.     Science,  in  such    institutions,  occupies 
but  a  secondary  position;   they  cannot  have  a  suffi- 
ciently large  or  varied  stall'  of   professors,  or,  in  other 
respects,  adequate  appliances;   also  the  student  has  to 
commence  too  many  subjects  at  once,  so  that  he  can- 
not give  to  science  the  concentrated   attention  which 
it  demands,    and  the  result    is  that,  as  far  as  medicine 
is  concerned,  the  scientific   education  of  medical  men 
is  \ -en-  much  even  now  below  what  it  ought  to  be.    And 
I  think  it  a  very  great  advantage  that  scientific  educa- 
tion   should   be    pursued  in    the    larger   Universities, 
where  there  are  numerous  and  competent  prole 

and  where  science  is  studied  without  immediate  refe- 
rence to  practice.  With  this  view  I  would  separate 
scientific  from  practical  education,  and  encourage,  if 
not  compel,  the  medical  student  to  lay  an  adequate 
foundation  of  scientific  knowledge  before  entering  the 
wards  of  the  hospital. 

3581.  Can   you   suggest    any   means   that    would 
encourage   young    men    who    are   entering  upon    the 
medical  profession  to  resort  in  greater  numbers  to  the 
Universities  than  they  do  at  present  ? — One  way  of 
encouraging  them  would  be,  as  I  have  said,  by  creating 
a  more  definite  scientific  career,  and  thus  giving  them 
what  they  really  require.     They  would  then  be  able  to 
select   from  the  University  instruction    that  portion 
of  it  which  was  available  for  their  object  in  life,  anil  to 
leave  the  rest.     1  think  it  might  also  be  desirable,  to 
abbreviate  in  certain  cases  the  University  course,  so  as 
to  rentier  it  not  so  expensive.     These  are  the  two  most 
important  recommendations  that  I  would  make. 

3582.  Ought  the  means  of  a  higher  education  in 
your  opinion  to  be  in  advance  of  the  demand  ? — That 
is  really  essential,  the  reason  being  that  the  general 
public  cannot  tell  what  higher  education  means  until 
they  have  it  offered  to  them ;  they  cannot  estimate  tho 
value  of  a  thing  which  does  not  exist,  and  with  which 
they  are  not  familiar,  and  I  think  it  is  our  business  to 
create  a  system  of  higher  education,  and  to  offer  it 
for  their  acceptance  ;  if  they  do  not  like  it,  we  cannot 
help  it. 

3583.  The  University  of  Oxford,  as  distinct  from  the 
colleges,  has  I  believe  done  a  good  deal  lately  towards 
the  promotion  of  scientific  education,  has  it  not  ? — I 
should  imagine  that  during  the  last  10  years  the  Uni- 
\  i  i  M  ty  of  Oxford,  although  perhaps  the  fact  may  not  bo 
generally  recognised,  has  really  done  more  in  this  res- 
pect than  any  other  educational  body  in  this  country. 
Some  years  ago   the   great  deficiencies  of   the  Uni- 
versity came  to  be  recognised,  and  considerable  efforts 
were  made  to   supply  those   deficiencies.     The  Uni- 
versity happily  was  in  the  possession  of  funds  which 
enabled  it  to  do  what  was  immediately  required,  and 
both  in  the  way  of  buildings,  and,  to  a  certain  extent, 
of  professorships  and  general  appliances  for  scientific 
subjects,  it  has  done  in  the  most  liberal  manner  what 
it  could. 

3584.  Does  the  University  possess  resources  for  ad- 
vancing any  further  in  that  direction  ? — I  believe  they 
have  pretty  well  come  to  the  end  of  their  tether. 

3585.  Are  you  of  opinion  that  the  preservation  and 
increase  of  knowledge  is  as  generally  appreciated  by 
the  public  as  educational  objects  ? — Undoubtedly  not. 
For  education  we   construct  an  elaborate  and  costly 
machinery,  and  are  willing,  for  this  end,  to  make  sacri- 
fices;  but,  on  the  other  hand,  the  fur  more  difficult  task 
of  extending  knowledge   is  left  to  the  care  of  indi- 
viduals, to  be  accomplished  as  it  may.     And  yet  it  is 
this  alone  which  rentiers  education  itself  possible. 

3586.  In  your  opinion  was  tho  case  different  for- 
merly ? — I  really  am  inclined  to  think  that  it  must 
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have  been  so,  and  that  in  i'ormcr  days  a  more  renl 
iiiul  earnest  desire  must  hnve  existed  to  preserve 
knowledge  MS  u  valuable  national  commodity  for  its 
own  -akc  than  exists  now;  and  the  reason  that  I  say 
this  is,  thai  we  have  existing  in  the  Universities  of 
Oxford  and  Cambridge  records  of  another  condition  of 
tilings  with  regard  to  knowledge  than  that  which 
exist-  ai  present.  In  the  first  place,  we  have  ex- 
tensive libraries  which  conld  only  have  been  founded 
and  preserved  for  the  sako  of  the  preservation  of 
knowledge,  itself;  and  in  the  next  place  the  collegiate 
foundations  in  the  Universities  were  originally  and 
fundamentally,  although  not  absolutely  and  entirely, 
destined  for  the  same  objects.  This  was  associated  no 
doubt  in  the  middle  ages  with  a  religious  object,  but 
still  I  believe  it  was  fundamentally  for  the  purposes  of 
knowledge  that  they  were  founded,  and  it  was  intended 
to  have  in  those  colleges  societies  of  individuals  asso- 
ciated together  for  the  pursuit  and  the  preservation  of 
knowledge.  This  object  is  certainly  not  less  important 
in  modern  than  in  ancient  society.  I  presume  that  in  the 
middle  ages  knowledge  would  altogether  have  perished 
if  it  had  not  been  for  such  foundations,  and  it  appears 
that  now  from  other  causes  the  pursuit  of  knowledge 
and  of  general  scientific  investigation  is  subject  to  very 
real  dangers,  though  of  another  kind  to  those  which 
then  prevailed,  and  which  make  it  very  desirable  for  us 
to  preserve  any  institutions  through  which  the  scientific 
discovery  and  the  investigation  of  truth  may  be  pro- 
moted. 

3587.  What  are  the  dangers  to  which  you  refer  ? — 
The  dangers  to  which  I  refer,  are  dangers  which  arise 
partly  even  from  the  growing  perception  of  the  prac- 
tical importance  of  knowledge,  which  causes  a  very 
great  draught  indeed  to  be  made  upon  the  scientific  in- 
telligence of  the   country.     In  the  first  place,  almost 
every  scientific  man  is  caught  up  instantly  for  educa- 
tional purposes,  for  the  object  of  teaching  alone  ;  and 
in  the  next  place,  a  very  great  draught  indeed  is  made 
upon  science  for  economical  purposes  ;  I  mean  for  pur- 
poses connected  with  practical  life.    In  sanitary  matters 
we  have  numerous  examples  of  the  vast  amount  of  work 
done  by  scientific  men  for  public  and  practical  objects. 
So  that  the  supply  of  scientific  mien  is  not  equal  to  the 
demand  for  those  objects  alone.     Manufactures  offer 
another  great  field  of  scientific  employment,  and  it  is 
to  be  observed  that  these  are  the   only  ways  through 
which  an  income  can  be  obtained,  the  pursuit  of  scien- 
tific truth  being  an  absolutely  unremunerative  occu- 
pation. 

3588.  Will  you  be  so  good  as  to  state  to  us  your 
views  as  to  the  ways  in  which  the  Universities  may 
promote  the  advancement  of  science  ? — -Considering  the 
advancement  of  science  itself  just  now  as  distinct  from 
the  advancement  of  science  in  the  way  of  education, 
which  is  generally  recognised  as  desirable,  there  are 
two  important  ways   in  which  the  Universities  may 
promote  science  of  the  highest  class.   In  the  first  place, 
in  a  way  which  is  generally  recognised  as  a  legitimate 
mode  of  action  for  the  Universities,  and  always  has  been 
so  recognised,  namely,  by  founding  libraries,  museums, 
and   collections  of  various  objects  of  scientific  interest 
and  importance.     It  is  really  essential  for  the  nation  to 
possess  certain  storehouses,  if  we  may  so  call  them,  of 
knowledge,  in  which  we  may  preserve  from  generation 
to  generation  the  scientific  treasures  of  the   country. 
We  have  in  London,  in   the  liritish  Museum,  a.  great 
institution  of  that  kind,  but  such  institutions   should 
also    exist   in    the    Universities,   not    only    libraries, 
but   scientific  museums  and  scientific    collections,  not 
for   educational   purposes  alone,  but  for  the  purposes 
of  pure  science. 

3589.  Do  you  think  that  the  University  of  Oxford 
is  not    at    present   sufficiently  supplied  with  libraries, 
niu-eums,  and  collections  ? — I  think  that  the  Univer- 
sity has  the  basis  of  such  institutions,  but  they  require 
exten-ion    and  development.      In  the  Bodleian  library 

undoubtedly  we  hav< e  of  the  inosi  valuable  libraries 

in   the  world,  and   in   the    liailclille   librarv  we  have  a 
most    important  scientific  librai y  ;   1ml   with    regard  to 
mu-fums  and  collections  we  are  much  behindhand,  and 


the  collections,  so  far  as  I  am  able  to  judge,  at  Oxford 
are  very  limited  in  their  character,  and  I  should  say 
that  the  object  of  those  collections  is  purely  educational. 
I  do  not  think  that  they  are,  with  certain  exceptions, 
kept  up  or  extended  with  any  other  view  whatc\cr 
than  for  the  purposes  of  teaching  ;  and  it  seems  to  me 
desirable,  if  the  means  could  be  found  for  so  doing,  to 
extend  those  collections,  and  make  them  very  much 
more  important  objects  than  they  at  present  are. 

3590.  That  would  require  large  additional  buildings, 
I    presume  ? — Certainly    it  would   require    additional 
buildings.     I  am  only  saying  what  appears  desirable. 
However,  another  and  even  a  far  more  important  way 
of  serving  the  cause  of  science  in  the  University  would 
be  by  providing  the  means  of  existence  and  scientific 
work  for  certain   professors  or   individuals,  by  what- 
ever name  they  might  be  called,  whose  chief  function 
should  be   scientific  investigation  and   the  represen- 
tation    and    advancement    of    their    various    special 
sciences. 

3591.  Should  you  be  disposed  to  separate  teachers 
absolutely  from  investigators  ? — I  think  that  it  would 
be  very  undesirable  to  make  an  absolute  separation  of 
that  kind.     The  functions  of  teachers  and  of  scientific 
investigators  touch  one  another  at   many  points,  and 
pass  almost  imperceptibly  one  into   the  other.     How- 
ever,   although    this   is    true,  yet    I    am    strongly   of 
opinion  that  at  the  present  moment  the  two  functions 
are  very  much  too  intimately  mixed  up  together,  and 
that   it  would  be  very  desirable  to  effect  a   greater 
separation  than  now  exists.     I  may  illustrate  the  point 
by  the  separation  actually  made  in  regard  to  the  other 
functions    of  scientific  men  ;  thus,   for  example,   we 
have  chemists  who  are  technical  chemists,  who  devote 
themselves   chiefly  to   purposes   connected   with  the 
practical  applications  of  their  science  ;  but  we  do  not 
desire  to  separate  those  persons  off  into  an  absolutely 
distinct  class  from  the  general  professors  of  the  subject. 
Similarly,  I   should  not  think  it  desirable  absolutely 
to  separate  off  chemical  investigators  from  chemical 
teachers  and  professors,  nevertheless  I  think  it  would 
be    desirable    to   effect    a    much   greater    separation 
of  the   two  functions.     Tf  I  were   asked  why  a  more 
complete  separation  of  the  two  functions  is  desirable, 
the  first  reason  that  I  should  give  is,  that  these  occu- 
pations really  require  very  different  powers  of  mind 
and    attainments,   and   that  the    two   cannot    advan- 
tageously be  pursued  to  any  considerable   extent  by 
the  same  individual  ;  and  a  distinction  of  the  kind 
that  I  suggest  really  does  already  exist   to  a   very 
great   extent  simply  from  the  necessities  of  the  ease. 
But  another  very  important  reason  why  such  a   dis- 
tinction should  be  made  is,  that  it  is  very  desirable  to 
select  for  the  work  which  they  have  to  do  the  persons 
most  competent  to  do  that  work,  and  that  to  act  other- 
wise   involves   a    great   waste   of    means.     Now,    it 
is  not  true   that  the   most  competent  teachers  are  of 
necessity  the  most  competent  investigators.     Nor  is 
it  at  all   true  that  the  most  competent  investigators 
are  1he  most  competent  teachers,  the  powers  of  mind 
required  being   in    the  two  cases  very  different.     Of 
course  there  are    eases  in    which  those    powers    are 
combined,  but  it  is  certainly  not  universally  or  even 
generally  true.    And  1  have  myself  seen  in  appointing 
to  professorships  the  difficulty  which  arises  in  the  way 
of  selecting   the  best  man  for   the  office,  because,  the 
duties  being  indefinite,  you  really  do  not  exactly  know 
who  the   best   person  is.     The   power  of  organising, 
teaching,  and   influencing  others  being  by  no  means 
necessarily    associated    with    the    highest    scientific 
powers. 

3592.  To  what  points  would  you  confine  the  duties 
of  professors!-' — I    would    have   different    classes    of 
professors,  certain    professors  who  should    be   chosen 
with  reference  specially  to  the  educational  functions 
which  they  would  have  to  fulfil ;  but  other  professors 
too    who  should    be  not    so    much    professors  of  the 
teaching  of  the  subject   as  professors    of  the,   science 
it-elf,   and   whose  business   it   should  be  to  preserve 
it  and  to  extend  its  boundaries. 

3593.  Would  you   require  them  to  do  anything  iu 
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the  way  of  education? — Yes,  I  should.  I  should 
think  it,  very  undesirable  to  create  offices  in  t.ho 
University  absolutely  disassociated  I'niiu  educational 
ends  ;  and  indeed  I  should  give  to  tlioso  professors 
educational  duties  ol'  the  most  important  character 
possible,  only  of  a  different  character  to  the  educa- 
tional duties  of  those  professors  who  would  be  con- 
nected fundamentally  with  the  general  instruction  of 
the  place.  In  the  first  place,  I  certainly  should 
think  it  desirable  that  those  professors  should 
lecture  and  give  to  the  public  what  they  have 
attained  for  themselves.  And  in  the  next  place, 
I  should  like,  (speaking  of  my  own  department 
and  departments  which  are  cognate  with  it.  and  F 
have  no  doubt  that  the  same1  remark  would  also 
npply  to  physiology  and  to  other  subjects)  lo  see 
those  professors  have  under  their  control  laboratories 
suited  for  scientific  research  and  investigation,  in 
which  they  should  take  a  certain  limited  number  of 
students  who  would  work  partly  as  their  pupils  and 
partly  as  their  assistants  for  those  ends.  And  I 
should  myself  say  that  this  is  an  educational  function 
of  the  most  important  character  possible,  because  you 
would  here  really  carry  scientific  education  to  its 
end.  If  you  do  not  do  this,  you  stop  short  at  the 
most  important  part  of  all  in  scientific  education. 
Now  the  real  perfection  of  science  is  shown  only 
in  scientific  inquiry;  the  perfection  of  science  not 
only  in  its  general  results,  but  the  perfection  of 
science  as  an  instrument  for  education  ;  and  if  you 
leave  out  in  the  University  system  any  provision 
for  scientific  research,  you  are  leaving  out  the  most 
important  feature  of  the  subject.  Those  pupils  would 
be  persons  who  would  ultimately  pursue  the  science 
as  their  main  business  in  life,  and  become  in  their  turn 
the  teachers  and  the  professors  of  the.  subject.  I  am 
not  giving  a  mere  chimera  or  dream,  but  this  is 
already,  though  not  exactly  in  the  way  that  I  am 
suggesting,  carried  out  to  a  great  extent  in  Germany. 

3594.  I  understand  that  you  would  have  two  classes 
of  professors,  one   of  them  a  higher    class   engaged 
principally  in   original   investigation  ? — I  do  not  like 
at  all  to  call  them  higher  or  lower.     I  am  only  saying 
that  I  should  like   to  see  a  variety  of  scientific  pro- 
fessorships in  the  University  with  various  duties  and 
functions  attached  to  them,  those  various   duties  and 
functions  corresponding  to  the  different  ends  and  pur- 
poses which  the  science  is  intended  to  fulfil. 

3595.  What  in  your  opinion  are  the  requirements 
to    secure    those    professors  ? — Of  course    the    great 
difficulty  is  to    get,    the   right  men,  but   one  way  in 
which  you  will  do  this  is  by  offering  them  what  they 
desire    to    have.     Undoubtedly    you    must  offer,   of 
course,  to  such  a  professor,  as  to  others,  the  means  of 
existence    in    life,    that  is    essential;  you    must   give 
him   a  proper  stipend,  but  above    all  what  I  should 
give  him  would  be  the  means  of  doing  his  work  ;  and 
speaking  from  my  experience  of  scientific  men,  what 
they    really    value    more    than    anything    else    what- 
ever is,  the  means  of  doing  their  work,  and  for   this 
I  should   like  to  see   adequate,  funds   provided.     I  do 
not  think  I   should  go    and    give   the  professors  for 
such  objects   necessarily  a  certain  annual   sum  ;  that 
is    not    what    I    mean,    but    whatever    was    wanted 
should    be   given    for   those    objects.       Some  persons 
do    not    want    anybody    to    help    them   at   all,    they 
work   very  much  better  by  themselves,   others  want 
a  large  staff  of  assistants,  and  others  want  costly  ma- 
terials and  instruments.     I  should  like  to  see  all  those 
things  given    where   they  were  wanted  without  any 
stint,    and  the    best    way    which    occurs    to    me    for 
carrying    out    such    a   scheme    would    be   to  have   a 
common    scientific    fund    under    the    management    of 
curators,  to  whom  application  should  bo  made  by  the 
professors,  and  who  should   consider  the  propriety  of 
the  grant,  and  assign,  after  consideration,   what  was 
wanted. 

359<>.  Have  you  at  present  in  the  University  of 
(  Kford  any  examples  of  such  foundations  as  you  would 
desire? — We  really  have  got  a  capital  example  of  such 
a  thing,  namely,  the  Radcliffe  Observatory.  Now 


the  Radcliffo   Observatory   is    an    institution   founded  Kir 

by  an  individual  of  large  mind  who  really  appreciated     "•  '     Hrixlte, 

the  objects  of  science.      In    this   institution    the  Had-  jfjfg' 

elide  observer  gives  no   lectures   at  all,  he   is  not  even 

attached  to  the  University,  he    is   simply  put  there  to    ^  jujy  1970. 

do    astronomical    work.      Then,  lliey  hav  e    a    board   of        

curators,  namely,  the  Kadcliffe  trustees,  who  happily 
also  being  enlightened  person-;  give  to  the  observer  what- 
ever he  wants,  as  far  as  their  means  go.  I  never  have 
heard  that  any  reasonable  application  fur  fund-;  was 
ever  refused  to  the  Rndcliffe  ( )b-erver — he  has  as>is- 
tauls  ami  instruments  and  a  library  found  for  him  lo 
the  extent  of  ( heir  means,  and  that  Kailelide  Ob-i-r- 
valorv  has  done  n  great  deal  of  verv  good  work  and 
constitutes  a  noble  type  of  a  scientific  in>titution. 

3597.  (Dr.   Miller.)   What  is  the  amount  of  funds 
at  the  disposal   of  the  Radcliffe  Observatory  ? — I.  do 
not  know,  but  there  are  two  or  three  as-Nlants  ;   then- 
is  an  excellent  building,  a  house  for  the  professor,  and 
instruments,  and  the  like. 

3598.  How  is  the  board  constituted  for  the  adminis- 
tration  of  it  ? — The    board    is   the  original    Kadclitle, 
trustees   appointed  under  Dr.   KadcliuVs   will  ;    they 
choose  one  another,  and  when  a  vacancy  occurs   they 
till  up  that  vacancy. 

3599.  Are  they  necessarily  members  of  the  Uni- 
versity ? — Not  at  all,  nor  is  the  Kadcliffe  observer  ;  he 
is  generallv  incorporated  in  the  University, but  he  has 
no  duties  in  the  University  whatever. 

3600.  The  curators  must  have  large  funds  at  their 
disposal? — Undoubtedly  they  must  have  large  funds  at 
their  disposal,  for  not  only  do  they  keep  up  the  Kadcliffo 
Observatory,  but  the   Radcliffe  Library,  which  is  the 
great  scientific  library  of  Oxford,  is  entirely  kept  up 
out  of  the  funds  of  the  Radcliffe  Trustees. 

3601.  (Chairman.)    What    are    your    views   with 
regard  to  the  proper  mode  of  appointment  of  the  pro- 
fessors ? — To  create  offices  of  this  kind  would  be  of  no 
use  at  all  unless  you  could  get  proper  persons  appointed 
to  the  offices,  and  no  doubt  there  is  a  very  great  diffi- 
culty indeed  as  to  discovering  the  best  mode  of  making 
scientific  appointments.    However,  I  myself  have  come 
to  the  conclusion  that  by  far  the  best  mode  of  making 
scientific  appointments  is  to  make  them  by  a  small 
board  of  persons  who   understand  the  special  subject 
in  reference  to  which  the  appointment  is  to  be  made, 
and  the  sort  of  board  which  I  would  suggest  would  be 
this  : — In  the  first  place  I  would  put  two  professors, 
say,  of  the  subject  in  the  University.     I  would  begin 
with  them,  then  I  would   put  on   the  board   another 
official  person,  another  professor,  for  example,  of  some 
other  University,  to  be  associated  with  the  two  pro- 
fessors that  I  have  mentioned,  and  would  allow  those 
three  persons  to  nominate  two  other  members  of  the 
board,  individuals  to  be  selected  not  with  reference 
to   a  particular    professorship,    but  to   be    nominated 
for   some   time   prior   to  any    appointment,  men    di-*- 
tinguished  in  science  and  eminent  for  their  knowledge 
of  the  subject  of  the  chair.      We  have  had  some  ex- 
perience at   Oxford    of   this  mode   of  constituting   a 
board,  and  of  the  way  in  which  it  works,  and  1  have 
come  to  the  conclusion  that  it  is  a  very  good  mode  of 
making  such  appointments. 

3602.  (Professor  Stokrs.)  You  would  prefer  having 
the  elected  members  of  the  board  elected  by  the  pro- 
fessors, rather  than  having  them  elected  by  convocation 
generally  as   permanent  members,  and  not  for  a  par- 
ticular occasion  ? — Yes,  I  would  have  them  elected  by 
the   three  official  members.     I  do   not   like   appoint- 
ments by  convocation   to  boards  of  that  kind,  which 
are   sure  to   depend,  more  or  less,  upon  wrong  and 
irrelevant,  considerations. 

3603.  (Chairman.)    Should    you    recommend    the 
appointment  of  a  special  board  for  the  election  of  each 
professor,   thereby   having  as  many  boards    as  there 
are  professors  ? — Speaking  generally,  yes.     It   might 
be    possible    that  the   same  board  might   appoint   to 
two   or   more   professorships;    but  on    the  principle 
that  I  have  suggested  they  must  necessarily  be  special 
to  the  subject  of  the  professorships,  though  not  to  the 
individual  professor.    It  would  be  possible, for  example, 
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to  ha\e  one  hoard  toapi'oint  to  the  cognate  professor- 
B-  C-  B'?t"'  ships  nf  rhemi-lry  Mini  physics,  but  1  do  not  think  that 
"F''K '*>'  '  ''  U"IIUM'  '"'  <Ie.-irnble.  I  am  inclined  to  have  :i  special 
board  for  each  subject,  if  not  for  each  chair.  One  of 
22  July  1870.  tin-  -rivairM  evils  that  we  suffer  from  at  Oxford  is 
from  the  bad  mode  of  appointment  to  such  offices, 
whifh  destroys  all  security  that  proper  appointments 
will  be  made.  You  will  quite  understand  that  I  am 
not  saying  that  the  results  of  such  modes  of  ap- 
pointment are  necessarily  bad,  for  that  would  not 
be  true.  In  many  cases  bad  modes  of  appointment 
have  accidentally  resulted  in  good  elections  ;  but  still 
the  modes  of  appointment  are,  as  a  rule,  fundamentally 
bad,  and  the  late  commission,  which  created  several 
new  professorships,  devised  pretty  well  as  bad  modes 
of  appointment  as  those  which  existed  previously. 
In  some  cases  the  commission  placed  certain  official 
members  on  the  board  which  appointed  to  the  chair 
who  might  be  supposed  to  have  a  knowledge  of  the 
subject ;  but  then  they  took  good  care  to  neutralise 
those  members  of  the  board  by  others  who  could  not 
be  expected  to  have  any  knowledge  of  the  subject  at 
all,  or  interest  in  connexion  with  it  ;  and  one  of  the 
most  important  things  that  this  Commission  can  give 
it  self  to  is,  to  the  consideration  of  the  proper  mode  of 
making  scientific  appointments,  without  which  all  other 
changes  must  result  in  disappointment. 

3604.  (Dr.  Miller.)  Do  you  think  that  it  does  not 
sometimes  neutralise  any  feeling  of  cliquism   which 
may  be  possible  by  introducing  someone  from  without 
who  has  no  special   connexion  with   the   subject  ? — I 
think  that  introducing  someone  from  without  may  be  a 
very  good  thing,  but  not  anybody  from  without,  and  I 
do  not  think  it  can  be  beneficial  to  introduce  somebody 
who  knows  nothing  whatever  about  the  matter.    What 
is  the  judgment  of  such  a  person  worth  ? 

3605.  Not  as  a  sort  of  moderator  ? — Not   at   all. 
lie  may  vote,  but  his  opinion  can  carry  no  weight. 
The  late  commission,  for  example,  put  upon  certain 
boards  such  individuals  as  these  the  visitors  of  the 
college,  who  might  be  the  Archbishop  of  Canterbury 
or  the  Bishop  of  Winchester,  or  some  other  ecclesiastical 
dignitary,  the  president  of  the   college,  perhaps  the 
Chancellor  of  the    University,  and   so  on  ;   but   the 
visitor  and  the  president  or  head  of  the  college  would 
most  probably  have  no  knowledge  at  all  in  the  matter  ; 
they  would  have  no  means  of  judging  of  the  qualifica- 
tion of  the  candidate.     1  am  very  much  for  trying  to 
neutralise  and  get  rid  of  the  evil  which  you  mentioned, 
namely  any  kind  of  cliquism,  but  I  would  do  it  in  the 
way  that  I  suggest,  namely,  by  introducing  individuals 
on  the  board  not  connected  with   the  University,  but 
connected  with  the  science,  and  whose  opinion  would 
have  a  real  and  not  simply  a  false  and  fictitious  value. 
Let  me  say  why  I  lay  such  great  stress  upon  being 
Connected  with  the  science.     The  reason  is  this  :  first, 
that  they  alone  understand  what  is  wanted,  and,  in  the 
next   place,  that  they  are  the  only  persons  who,  in 
such  a  matter,  arc  truly  amenable  to  public  opinion. 
We  might  think  that  great  officers  of  state,  such  as 
appear  on   some  of   our   boards,   were  amenable   to 
public  opinion ;  but  it  is  not  so  at  all,  because  really 
the  only  public  opinion  which  is  available  is  scientific 
opinion,  the   opinion  of  scientific  men,  who  are  re- 
sponsible and  amenable   one   to  another,  as   regards 
such  duties,  in  a  way  other  persons  are  not.     In  their 
eyes  such  matters  are  important,  they  will  take  pains 
about  them,  and  are  very  unlikely  to  go  wrong. 

3606.  (Chairman.)  Do  you  think   that   the  occa- 
sional appointment  of  eminent  foreigners  to  professor- 
ships would   bo  attended  with  advantage  ? — I  should 
like  to  sec  the.  thing  left  quite  open,  and  to  take  the 
best  person    that  could    possibly   be   procured.     Of 
course  it  would  be  for  the  board  to  consider  who  was 
suitable  or  not  suitable,  but  in  my  opinion  it  would  be 
very  desirable,  occasionally,  to  appoint  to  professorships 
in  the  Universities  in  England  eminent  foreigners.     In 
certain  cases  when  this  lia<   !><•< -n  done  the  result  has 
been  eminently  beneficial.     The    Universities  should 
not  be  local  or  even  national  institutions,  but  agents 


in  the  great  European  movement  for  the  exlensioil  of 
knowledge, 

3607.  Do  you  think  it  would  be  indispensable  in 
those   cases    that    such   a    professor    should    be   well 
acquainted   with    the    English    language  ? —  I    really 
think  I  should    leave   the  board  to  settle   all   those 
questions.     You  can  hardly  lay  down  very  absolute 
rules.      Of  course  familiarity  with  the   English  lan- 
guage would  generally  be  necessary,  but  sometimes 
other  considerations  would  preponderate.    I  would  lay 
down  no  such  rules. 

3608.  Can  you  point  out  to  us   any  sources  from 
which  the  funds  for  the  objects   of  which  you  have 
been  speaking  could  be  derived  ? — This  of  course  is 
the  great  difficulty,  and  it  would  be  no  use  to  make 
such  suggestions  at  all  as  I  have  done,  unless  there 
were  the   means  for  carrying  them  out.     I  believe, 
however,that  such  means  absolutely  exist,  and  indeed  I 
have  a  very  strong  conviction  that  before  long  they  will 
be  turned  to  this  or  other  cognate  objects.  Those  means 
are  the  endowments  of  the  colleges  of  Oxford  and  Cam- 
bridge.    These  endowments  have  been  from  time  to 
time    dealt   with   by  Parliament,   and  the  time  has 
now,  in  my  opinion,  come  for  dealing  with  them  again. 
They  have  been  partially  dealt  with  by  the  late  Uni- 
versity Commissioners,  who  changed  the  destination 
of  many   of  those   endowments,   and    a  veiy  strong 
feeling  is  growing  up  in  the  University  of  Oxford  for 
further  analogous  changes.    This  arises  from  a  sense  of 
inutilityas  regards  the  objects  and  ends  for  which  the 
endowments    are    at    present    held.     Formerly    the 
greater  number  of  the  fellowships  in  the  University  of 
Oxford  were  limited,  in  some  mode  or  another,    to 
counties,  schools,    or    the  like,  and   nearly  all  were 
given    away   without    any   immediate    or    necessary 
reference  to  merit  at  all.     That  system  existed  not 
many  years  ago.     The  great  benefit  which  was  con- 
ferred upon  the  University   of  Oxford  by  the   late 
commission  was  undoubtedly  in  compelling  the  col- 
leges to  recognise  attainments  and  intellectual  merit  in 
the  awarding  of  fellowships,  and  not  only  to  recognise 
these,  but  to  award  their  fellowships  after  examination 
and  at  Oxford,  at  any  rate,  the  colleges  have,  I  believe, 
very  honestly  carried  out  this  part  of  the  obligation 
which  was  laid  upon  them  ;  but  the  result  has  been  to 
create  or  perpetuate  a  great  number  now,  and  what 
in  a  few  years  will  be  a  far  larger  number  still,  of  fel- 
lowships to  which  considerable  stipends  are  attached, 
but  with  no  corresponding  duties.      It  is  not  true  that 
the  fellowships  to  any  great  extent  promote  education 
even  in   Oxford  itself,  for  notwithstanding  all   their 
fellowships  several  of  the  colleges  are  absolutely   iu 
want  of  tutors  to  carry  on  the  instruction  of  the  place, 
so  that  the  fellowships  do  not  even   fulfil   that  end. 
Fellowships  were  never   intended  by  their  founders 
to  be  given  away  as  prizes  after  examination,   or  as 
prizes   in  any  way,  but  to  serve  the  purpose  of  real 
study,   and  for  the   benefit  of  real    students,  and  I 
confess  that  I  should  like  to  see  the  great  bulk  of  the 
fellowships  restored  to  their  original  purpose  in  this 
respect,    namely,   for  the    promotion   of    knowledge 
and  the  benefit  of  real  students.     The  late  commis- 
sion   taught   us  how   to    do    this,    for   in    certain    of 
the  colleges  they    suppressed   and   consolidated    the 
fellowships,    and    constituted    professorships    out    of 
them.      The   professorship  that   I   myself  hold   was 
founded  out  of  an  aggregation  of  certain  fellowships 
in  Magdalen  College.     The  Professor  of  Physiology 
lias    a    fellowship    similarly  consolidated  out    of  the 
revenues  of  Merton  College ;  and  this  method  of  dealing 
with  the  revenues  of  the  colleges  might  advantageously 
be  carried  a  great  deal  further,  so  as  to  devote  these 
vast  funds  to  really  important  objects.     The  college 
revenues  are  enormous,  so  that  there  would  be  no 
lack  whatever  of  means.     It  is  difficult  to  get  precise 
information  on  this  subject,  but   it   is   said  that  after 
the  lapse  of  a  few  years  there  will  bo  as  many  as  300 
fellowships  in  the  University  of  Oxford,  ranging   in 
value  from  200^.  to  300/.  a  year ;  that  is  to  say,  there 
will  be  an  annual  fund  devoted  to  fellowships  alone  of 
certainly  not  less  than  75,000/.  a  year,  and  this  after  all 
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tlic  buildings  of  Oxford  are  kept  up,  and  other  necessary 

expenses  of  tin;  colleges  paid.  Then  beside-  these  an? 
tlir  numerous  headships  ol'  colleges,  which  an-  purl  of 
Ilicsanic  1'iiinl,  !ind  which  must  lie  considered  loge.lher 
with  the.  fellowships,  The  11111111:1!  \;diie  of  the  head- 
ships is  probably  not  less  than  '20,0001.  Therefore, 
you  cannot  put  the  whole  tiling  at  less,  say,  ultimately 
than  100,0001.  a  year.  These  funds  are  now  disposed 
of  simply  in  the  way  that  I  mention,  that  is  to  say, 
the  fellowships  are  simply  prizes  given  away  after 
examination,  and  for  which  no  service  whatever  is 
rendered  to  the  community.  To  the  headships  of 
colleges  only  the  very  slightest  duties  are  attached. 
The  system  of  fellowships  is  simply  a  system  of  sine- 
cures, given,  if  you  will,  to  meritorious  persons,  but 
still  sinecures.  It  is  impossible  that  such  a  system  can 
last. 

3609.  Would   you   still  he   disposed   to  reserve   a 
certain   number   of  fellowships  as    prizes? — Yes;    I 
think  it  would  be  reasonable  to  do  so  in  the  case  of  a 
certain  number,    for   I   think   this   would  stimulate 
education  in  a  beneficial  but  not  excessive  way. 

3610.  (Dr.  Miller.)  Why  do  you  say  that  the  col- 
leges will   have  these  funds  after  a  certain  lapse  of 
time  ? — In  many  cases  the  colleges  tire,  under  obliga- 
tion to   found    scholarships,    and   here    and   there    a 
professorship,  which  causes  just  now  a  drain  upon 
their  funds.     Also  their  property  is  increasing  rapidly 
in  value  by  running  out  leases,  which  involves  some 
sacrifice  of  present  income,  and  in  other  ways. 

3611.  (Chairman.)  The  colleges  are  not  spending 
the  whole   income   in   their  annual  expenses  ? — No, 
even  now  some  colleges  have,    I  believe,  an  income 
beyond  what  they  are  permitted  to  expend  in  fellow- 
ships. 

3612.  The  greater  number  of  fellowships  are  given, 
are  they  not,  for  proficiency  in  the  older  studies  ? — By 
fur  the  greater  part  of  them,  and  the  result  of  that  is, 
that  they  bolster  up  those  studies,  and  act  as  a  sys- 
tem of  protection  towards  them,  which  prevents  them 
assuming  their  proper  position. 

3613.  (Dr.  Miller.)  Do  you  approve  of  the  system 
of  a  matriculation  examination  for  students  entering 
at  Oxford  ? — I  am  inclined  to  think  it  is  good  to  have 
a  matriculation  examination. 

3614.  Would  you   give   a  considerable   option,  or 
would  there  be  a  definite  course  of  study  required  ? — I 
think  considerable  option  should  be  given,  so  that  all 
forms  of  education  should  be  recognised,  and  only  the 
idle  and  incompetent  excluded. 

361  o.  Do  you  consider  that  the  tutorial  system  is 
one  which,  on  the  whole,  is  good  in  its  results  at 
Oxford  with  reference  to  science  ? — It  is  very  little 
exercised  indeed  with  reference  to  science.  There  is 
very  little  tuition  given  by  the  colleges  in  scientific 
matters,  but  I  believe  that  such  tuition  as  is  given  is 
beneficial. 

3616.  Do  you  see  your  way  to  anything  like  inter- 
collegiate tutorial  instruction  for  scientific  purposes  ? 
— The  colleges  are  really  from  the  necessities  of  the 
case  reverting  to  the  system  of  professors,  in  the  so- 
called  intercollegiate  system,  which  is  nothing  but  an 
imperfect  professorial  system. 

3617.  In  fact  it  is  almost  the  only  way  in  which  you 
could  meet  the  necessities  of  the  case,  is  it  not,  because 
the  colleges  would  hardly  be  able  otherwise  to  find 
instructors  ? — I  believe  that  i;i   one   difficulty.     An- 
other thing  is,  that  much   better  instruction  is  given 
in  this  way,  because  the  tutor  is  able  to  limit  his 
instruction  to  a  subject  which    he  has  studied   and 
understands,  which  is    not  the   case   in  the    tutorial 

:M,  where  one  tutor  gives  instruction   in   a   great 
variety  of  subjects. 

3618.  Do  you  see  any  difficulty  in  providing  assis- 
tants or  demonstrators  out  of  the  college  funds  in  aid 
of  the  present  professorships  for  experimental  science  ? 
— Not  the  least  difficulty,  if  they  like   to  give   the 
money. 

3619.  What  is  your  opinion  as  to  the  arrangements 
which  would  be  likely  to  be  made  under  the  present 
system  ? — I  think  there  is  a  general  opinion  in  Oxford 


that  something  must  be  done  by  the  colleges  to  I  .S'// 

the  University,  but  of  conr-e  the  difficulty  IK-IV  i>  that     •"•  '•'•  Urudie, 

some  college-sure  willing  and  some  are  not.  '"/''/•  v  '  ' 

;i(ii'(),   Y lo  not  see  imy  difficulty  in  the  museum, 

for  example,  working   in    harmony  with    the   intor-   of    21!  July  1870. 

the  colleges  ? — None  ut  nil,  for  the  two  are   iudepeii-        — 

dent,  and  do  not  come  into  collision  ;  Iml  then  flu-re 
is,  an  I  say,  very  little  collegiate  instruction  in  tho-e 
subjects,  and,  us  a  matter  of  fact,  nearly  the  whole  of 
the  scientific  instruction  is  in  the  hands  of  the  pro- 
fessors. 

3621.  Have  you  adequate   assistance  at  present  ? — 
Yes,  I  have  found  me  by  the   University  a  sufficient 
staff  for  the  subjects  now  taught. 

3622.  Leaving  your.-ell'  leisure,  for  such  investigation* 
as    you    would    desire     to     make  ? — Ye.s,    a    certain 
amount  of  leisure,   but  I  have  during    the  term  very 
little  time  for  private  work. 

3623.  Do  you  consider  that  in  the  University  the 
professors  ought  to  be  engaged  in  delivering  elemen- 
tary lectures? — I  should  certainly  think  iu  one  sense 
no,  iu  another  sense,  yes.     We  may  all  say  that  ele- 
mentary instruction  in  the  principles  of  his  science  is 
an  essential  part  of  his   work.     It  is  very  important 
to  have  those  elements,  as  they  are  called,  properly 
treated,  but  of  course  if  it  be  meant  that  the  professors 
should  give  the   most  rudimentary  instruction   in  the 
subject,  and  enter  into  minute  details  of  elementary 
science,  certainly  not.     I  think  that  ought  to  be  done 
by  others. 

3624.  (Professor  Stokes.)  You  spoke  of  two  clu 

of  professors  which  you  called  for  distinction's  sake 
teaching  professors  and  investigating  professors, 
although  the  two  functions  are  not  to  be  wholly 
separated  ;  would  you  advocate  the  establishment  of  a 
definite  number  of  chairs  of  each  kind? — I  should 
consider  what  the  requirements  of  the  University  were 
in  the  way  of  teaching,  and  then  I  should  take  care 
that  those  requirements  were  properly  met,  and  what- 
ever number  of  professors  were  required  for  that 
subject  should  be  appointed,  with  whatever  apparatus 
and  laboratories  should  be  required  ;  and  I  should 
also  establish  other  professorships,  not,  as  I  before  said, 
entirely  distinct  from  teaching,  but  nevertheless  special 
professorships. 

3625.  The  object  of  my  question  was  to  elicit  your 
opinion  as  to  whether  it  would  be  desirable  to  create 
definite  chairs  to  be  filled  by  people  that  you  called 
investigating   professors,    or   whether  you    think    it 
desirable  that  there  should  be  funds  free  to  create  such 
professorships  according  as  you  found  men  to  fill  them  ? 
— If  they  were  not  created  as  permanent  institutions 
there  would  be  no  guarantee  that  they  would  be  filled 
up,  but  I  do  not  think  it  should  be  obligatory  on  the 
board  to  fill  up  a  professorship  if  there  were  no  com- 
petent person  to  hold  it.    I  think  also  that  there  should 
be  means  of  founding   special  professorships   of  the 
kind  that  I  have  suggested  for  individuals,  for  the  Uni- 
versity ought  never  to  lose  any  power  of  that  kind  which 
it  can  possibly  attract  to  itself,  and  it  is  for  the  benefit 
of  the  nation  to  utilize  all  the  power  of  that  kind  which 
exists  in  it.     I  think  there  should  be  special  profes- 
sorships, but  I  think  also  there  should  be  the  power  of 
creating  such  chairs  for  individuals  willing  to  devote 
themselves  to  scientific  investigation. 

3626.  (Sir  J.  Kay-Shuttleworth.)    Did  I   rightly 
understand  you  to  say  that  the  teaching  and  investi- 
gating power  of  the  University  should  be  considerably 
in  advance  of  the  demand  ? — Yes,  I  think  so. 

3627.  You   would  anticipate,  would  you  not,  that 
by  the  operation  of  the  Endowed  Schools'  Commission 
in  the  introduction  of  scientific  instruction  into  those 
schools,    provided    there     were    due    encouragement 
offered  in  the  University,  the  number  of  students  pre- 
senting   themselves   for    scientific    instruction   in   the 
University  would    probably  be  greatly  increased  '<— 
Yes,  the  great  defect  is  the  want  of  early  education, 
and  if  this  were  remedied  the  number  of  cultivators 
of  science  would  be  largely  Increased. 

3628.  And    I   gather  from  your   evidence    that,  as 
an  encouragement   to  the   increase    of   the   number 
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i.f  Mi.-li  pupils,  you  would  wish  u  very  considerable 
divcr.-i.m  ..!'  the  funds  of  tin-  colleges  towards  the 
objects  of  scientific  instriu-tion  ?— I  think  it  desirable 
that  tin-  teaching  power  of  the  I'niversitv  shonld  lie  in 
advance  of  tin-  duties  which  it  has  actually,  al  a  given 
moment,  to  fulfil.  It  shoulil  never  be  said  that  the 
University  could  not  teach  those  who  come  to  il  to 
be  taught,  but  1  do  not  think  it  would  be  desirable  to 
create  a  number  of  empty  laboratories,  in  hopes  that, 
students  would  some  day  occupy  them.  I  would  act 
witli  moderation,  and  meet  such  demands  as  they  arose, 
but  1  would  always  meet  them. 

3629  The  intention  of  my  question  was  to  look 
forward  to  the  time  when  the  number  of  students  of 
science  in  the  University  had,  by  the,  means  to  which 
1  advert,  greatly  increased,  and  there  was  a  demand 
for  greater  teaching  power  in  the  University  ? — I 
think  provision  should  bo  made  for  the  future,  and 
that  demand  should  be  met  mainly  from  the  collegiate 
revenues. 

3630.  As  respects  the  existing  professorships  of 
science,  do  you  conceive  that  professors  might  be 
trivailv  relieved  by  the  appointment  of  demonstrators 
and  assistants  to  their  respective  chairs,  so  that  they 
might  have  a  larger  amount  of  time  at  their  disposal 
for  scientific  research  ? — I  think  it  desirable  to  relieve 
them  far  more  than  at  present.  I  do  not  think,  how- 
ever, that  the  tendency  of  the  University  itself  is  at 
all  to  overpower  the  professors  at  the  present  moment 
with  educational  work,  but  nevertheless  the  necessities 
of  the  case  may  do  that,  because  a  professor  does  not 
strictly  limit  himself  to  the  obligations  imposed  upon 
him.  He  is  zealous  for  his  science,  and  he  feels  it 
incumbent  upon  him  to  do  whatever  he  can  for  the 
benefit  of  the  science  which  he  represents,  and  many 
professors  go  through  a  very  great  amount  of  work 
indeed  beyond  what  is  absolutely  incumbent  upon  them. 
The  pressure  is  not  less  real  because  it  is  not  absolute 
compulsion. 

3631.  What  I  wished  to  approach  was  this  question, 
whether  you  would  consider  that  it  would  be  desirable 
that  the  scientific  instruction  of  the  University  should 
be  chiefly  given    in  a  central   school,  like  that  which 
surrounds  the  museum,  or  to  what  extent  it  should  be 
collegiate,  or  whether  the  two  modes  of  instruction 
could  be  made  harmonious  ? — Special    collegiate  in- 
struction  in   science  is  not  likely,   in   my  opinion,  to 
come  to  much,  for  really  it   is  not  worth   while  for  a 
college  for  the  sake  of  a  few  students  to  erect  build- 
in.L's,  and  to  get  apparatus,  and   to   pay  properly  the 

us  who  arc  to  teach  ;  and  unless  some  great 
change  is  made  in  the  collegiate  system,  I  do  not  think 
that  mere  separate  collegiate  instruction  is  likely  to 
come  to  much.  Such  instruction  may  be  a  useful 
supplement  to  other  instruction  and  may  help  to  keep 
the  students  a  little  together,  and  I  have  no  doubt 
they  benefit  occasionally  by  the  lectures  that  are  given 
them,  but  it  is  at  the  present  moment  very  limited  iu 
amount  and  strictly  supplemental  to  the  other. 

3632.  Supposing    there    were    10    times   as   many 
scientific   students   in  the  University  as  there  are  at 
present,  and  it  were  desirable  that  the  instruction  in 
science  should  continue  to  be  as  it  is  now,  chiefly  of  a 
central  and  not  of  a  collegiate  character,  the  diversion 
of  the  funds  of  the  colleges  to   such  scientific   in- 
struction would   probably  therefore  be  in  relation  to 
that  central  institution  ? — It  is  difficult  to  pronounce 
about    the  future,  and   necessities    which    are    non- 
existent  altogether.     It  mighl   be  beneficial  to  have 
two  or  three  centres  in  Oxford  ;  at  the  same  time,  L 
am  of  opinion  that  at  the  present  moment  it  is  best  to 
centralise  the  instruction,  because  we   have  a  very 
good  centre  for  it,  and  there  would  be  a  great  waste 
of  means  in  doing  otherwise. 

3633.  You    are    unwilling    to    anticipate    at    this 
present  moment  what  extent  of  subsidiary  instruction 
iniirlil    be    collegiate,    and    what    extent    of    general 
instruction  might   be  central,  or  how  the  two  might, 
be  made  to   harmonist!  ?— Ye",   1  should   like  to  know 
exactly  what    is  required    before   I   give   an   opinion 


about  it  :  at  the  same  time  1  am  distinctly  in  favour 
of  centralization. 

3634.  (Profiutor  Huxley.)  In  a  letter  addrened  by 

Lord  Lyttelton  to  the  Yiee-ehancellorof  the  I'liiversity 
of  Oxford,  to  which  you  have  referred,  there  arc  these 
two  paragraphs  :  "  \Ve  are  convinced  ihal  in  order  to 
"  give  fair  trial  and  full  play  to  the  study  of  modern 
"  languages  and  natural  science,  it  is  necessary  to 
"  establish  some  schools  of  the  first  grade  (;'.  c.  schools 
••  retaining  their  scholars  to  the  age  of  18  or  19),  in 
"  which  these  subjects  should  be  the  staple  of  the 
"  course  of  study,  and  to  that  end  the  time  and 
"  importance  assigned  to  classics  be  much  diminished." 
And  then  again,  in  the  llth  paragraph,  it  says.  "No 
'•  school  can  be  other  than  a  classical  school  in  which 
"  Greek  is  effectively  studied."  The  obvious  tendency 
of  those  opinions  is  to  the  belief  that  classical  and 
scientific  instruction  of  a  thorough  kind  cannot, 
possibly  be  given  in  the  same  school  ;  is  that  your 
opinion? — I  cannot  imagine  that  to  be  impossible, 
but  special  arrangements  would  be  required  to 
secure  its  being  done. 

3635.  The  opinion  of  the  Commissioners,  expressed 
by  Lord  Lyttelton,  is  evidently  expressed  in  another 
paragraph.  "Nor  can  the  ancient  and  modern  studies 
"  be  wisely  put  as  rival  objects  of  pursuit  iu  the  sank: 
"  school,  with    the    almost  inevitable   result    of  the 
"  supremacy  of  the  one  and  the  decay  of  the  other. 
"  For,  as  experience  has  shown,  the  one  to  decay  is 
"  that  which  has  not  got  on   its   side  long   usage  or 
"  established  reputation,  or   the    associations  of  old 
"  institutions,  or  the  sympathies  of  the  great  body  of 
"  teachers,  or  the   substantial  attractions  of  eiidovv- 
"  ments."     "\Yithout    expressing    any    opinion   as    to 
what   may   be    the    state    of    affairs    now,   is   it  not 
imaginable  that   if  the   Universities   gave   the  same 
rewards  for  the  study  of  science  as  they  do  now  for  the 
study  of  classics,  those  two  lines  of  education  could  go 
on  in  the  same  public   school ': — I   should    think  so  ; 
indeed  I  do  not  myself  appreciate  why  it  should  not 
be  practicable;  but  that  is  different  from  saying  that 
the  same  individual  boys  should  be  taken  and  taught 
everything,  which,  I  think,  impracticable. 

3636.  The   argument    of    the    Endowed    Schools' 
Commissioners    all   tends   to   the   setting  up  of  what 
may  be    called   science    schools    or   modern    schools, 
totally  apart  from  the  classical  schools  ;  do  you  agree. 
with  that? — It  might  be  a  good   thing  to   do  that  in 
special  cases,  that   is  to  say,  to  have  a  few  schools  of 
that  kind,  but  I  should  think  it  a  bad  thing  to  be  done 
universally. 

3637.  Do  you  think  it  is  desirable  to  separate  the 
literary  from   the  scientific  training    for    the  general 
education  of  the  country  ? — No,  I  do  not  in  early  life, 
undoubtedly.     I  think  it  better  that  they  should  go  ou 
together.     Science  is  benefited  by  literary  culture,  as 
well  as  literary  culture  by  science. 

3638.  Do  not  you  think  it  desirable   that  a  certain 
amount  of  scientific  training   should  form  part  of  all 
primary  education  whatever  ? — Yes.     No  man  should 
be  considered  educated  who  is  destitute  of  the  funda- 
mental conceptions  of  science.     The  result  of  such  a 
separation  would  be  to  leave  a  large  portion  of  the 
community    no    better  oil'  than  at  present,   which  is 
eminently  undesirable. 

3639.  There  should   be  therefore  no   difficulty   in 
giving  a  certain  amount  of  sound  elementary  training 
in  science  to  schoolboys  between  12  and  17  ? — I  should 
think  not.     J  do  not  see  why  that  should  not  be  done, 
anil  then  that,  a  branching  off  should   lake    place,  into 
different  lines  of  study  for  boys  to  a  limited  extent,  as 
is  done  for  men  afterwards  to  a  greater  extent. 

3640.  Surely  it  would  be  the  most  undesirable  thing 
in  the  world  that  one  half  of  the  population   of  this 
country  should  be  accomplished  men  of  letters  with  no 
tincture  of  science,  and  the  other  half  should  be  men  of 
science  with  no  tincture  of  letters-?; — Certainly. 

3641.  Does  not  that  appear  to  be  the  tendency  of 
this  letter  ? — Yes,  so  far  as  you  have  explained  it  to  me, 
but  1  have  not  myself  fully  considered  the  suggestions 
of  the  Commissioners,  and   should  like  to   have,  them 
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fully  before  me  before  pronouncing  an  opinion  upon 
them. 

3642.  You  have  spoken  of  the  impediments  to  the 
pursuit  of  science.     May  I  ask  if  it  has  not  suggested 
itself  to  you  that  one  arises  from  what  I  may  call  natural 
causes,  through  the  great  wealth  of  the  country,  that 
is    to  say,   the  temptations  to  men  of  ability   to   go 
into  mercantile  pursuits  are  so  great  that  many  of  the 
best  heads   of  the  country  are   simply  dragged  oil'  in 
that  direction,  whether  they  go  to  the  Universities  or 
not  ?    Suppose,   for  example,   a  man  distinguished  at 
the  University,  it'  he  takes  to  a  scientific  career  I  need 
not  tell  you  what  are  his  temporal  prospects  ? — Wo 
know  them  very  well. 

3643.  If  he  takes   to  law  or  to  physic  or  to  com- 
merce the  chances  are  that  if  he  is  a  man  of  any  ability 
and    energy    at    all    he   will   be   making   his  3,000/., 
4,OOOZ.,  or  8.000/.,  or  10,OOOJ.  a  year  ?— Clearly. 

3644.  You  and  I  know  a  score  of  cases  where  men 
of  no  exceptional  abilities  starting  as  we  have  done 
ourselves,  but  having  taken  to  manufacturing  or  com- 
mercial   pursuits,  are  making    exceedingly    large    in- 
comes ? — Yes. 

3645.  Is  not  that  one  of  the  greatest  impediments  to 
science   in  this  country,  and  greater  than  any  artificial 
impediment  ? — No  doubt  it  is  a  very  great  impediment 
indeed,   but   even   that   impediment  would   to   some 
extent  be  remedied  by  a  more  general  appreciation  of 
the  importance  of  science,  because  scientific  men  would 
be  much  better  remunerated  if  the  nature  of  the  ser- 
vices that  they  render  to  society  were  more  generally 
understood. 

3646.  But  suppose  you  and  I  had  two  sons  of  equal 
ability,    and   we   put   one   of  them  into  a  scientilic 
career,  and  the  other  into  physics,  or  law,  or  commerce  ; 
the  scientific  man,  whatever  his  distinction,  could  not 
by  possibility  hope  to  make  a  fifth  part  of  the  income 
of  the  other  ? — The  causes  which  you  mention,  are, 
I  quite  admit,  really  operative  in  deterring  capable 
men  from  giving  themselves  to   a  scientific  career. 
But,  nevertheless,  science  demands  special  aptitude, 
and  it  is  by  no  means  certain  that  the  most  eminent 
scientific   men   would  succeed  in  active  professions. 
Also,  pecuniary  recompense  is  no  adequate  measure  of 
the  comparative  attractions   of  the  various  employ- 
ments of  life,  and  what  you  say  of  science  is  true,  to 
a  great  extent,  of  the  more  learned  professions  also. 
From  a  pecuniary  point  of  view,  it  is  far  better  to  be 
a  successful  contractor,  or  maker  of  steel  pens,  than 
Lord  Chancellor. 

3647.  I  presume  you  would  not  contemplate  raising 
the  rewards  of  science  in  a  money  point  of  view  to 
rectify  that? — Xo,  certainly  not ;  we  cannot  pretend 
to  modify  to  such  an  extent  the  conditions  of  society, 
but  I  think  there  should  be  the  means  of  reasonable 
existence  for  scientific  men.     I  do  not  now  wish  to  go 
beyond  that,  but  I  do  not  think  that  that  is  given  at 
present.     The  standard  is  pitched  altogether  too  low, 
but  I  certainly  think  that  upon  the  score  of  money  you 
cannot  make  scientific  occupations  compete  with  other 
occupations.     They  have  their  own  advantages  of  a 
different  kind,  but  still  you  should  give  to  those  who 
devote   themselves   to   scientific    pursuits   reasonable 
means  of  existence. 

3648.  My  questions  were  directed  to  the  purpose  of 
showing  that,  quite  apart  from  all  the  artificial  ob- 
structions that  we  know  exist,  the  great  wealth  of  the 
country  creates,  as  it  were,  what  I  may  call  natural 
obstructions   to  the  pursuit  of  science,  so    that  the 
deadness  of  the  public  mind  to  science  which  you 
speak  of  does  not  wholly  arise  from  those  artificial 
difficulties  that  are  put  in  the  way  of  science,  but 
must  exist  as  long  as  the  country  is  as  wealthy  as  it 
is  ? — Yes  ;  but  there  are   many  operations  in  which 
the  intervention  of  science  is  desirable  where  science 
is  not  called  upon  to  intervene,  and  the  reason  of  that 
is  the  inadequate  appreciation  of  science  by  the  general 
public. 

3649.  When  you  speak  of  increasing  the  collections 
at  Oxford,  do   you  think  it  would  be  desirable  to 
increase  the  collections  there  beyond  what  may  be 
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needed  for  educational  purposes  ? — I  think  that  the 
collections  should  be  adequate  to  the  scientific  wants 
of  the  University,  whatever  those  wants  may  be. 

3650.  Supposing  that  unlimited  funds  existed,  do 
you  think  it  would  be  desirable  to  make  your  physio- 
logical collection  in  any  sense  a  rival  to  the  College 
of  Surgeons'  collection,  or  your  collection  of  natural 
history  subjects  a  rival  to  the  British  Museum  ? — 
That  depends,  perhaps,  upon  what  objects  would  be 
served  by  such  a  collection,  and  whether  more  than 
one  such  collection  in  the  country  is  really  needed  at 
all.     I  feel  myself  not  competent  to  give  an  opinion 
upon  that  point,  but  I  do  not  think  it  desirable  so  to 
limit  those  collections  that  there  should  bo  no  means 
of  prosecuting  the  higher  studies  by  means  of  them, 
or  that   educational    objects    should    be   exclusively 
regarded  in  their  formation. 

3651.  You  spoke  with  considerable  praise  of  the 
Eadcliffo  fund,  and  the  way  in  which  it  is  managed 
in  the   promotion  of  science  ;  but  I  did  not  gather 
what  evidence  of  work  has  resulted  from  the  Ilad- 
clitf'o  observer  ? — He  makes  an  annual  report  on  the 
condition  of  the  observatory  and  the  work  done. 

3652.  Does   the    observer    publish    tables  of  the 
stars  ? — Yes,  but  other  persons  know  more  than  I  do 
about  that.     There  is  an  annual  meteorological  report, 
for  example. 

3653.  There  is  tangible  evidence  of  work  done  ? — 
Yes,  certainly. 

3654.  Is  it  not  the  case  that,  besides  the  teaching 
of  chemistry  by  the    professor  of  chemistry  in  the 
University  of  Oxford,  the  same  teaching  goes  on  at 
certain  of  the  colleges  ? — Yes,  in  several  cases.     At 
Merton  there  is  a  lecturer  on  the  subject.     At  Christ 
Church,  too,  they  have  recently  instituted  a  laboratory. 

3655.  Is  that  laboratory  built  at  the  expense  of  the 
college  ? — They  are  fortunate  enough  to  have  a  fund 
founded  by  Dr.  Lee,  and  it  has  been  done  out  of  the 
Lee's  fund. 

3656.  Is  the  laboratory  there  upon  any  considerable 
scale  ? — No,  upon  a  small  scale. 

3657.  Is   it  for  the  teaching  of  the  students  of 
Christ  Church  exclusively  ? — Yes.     I  believe  others 
go  to  the  lectures,  but  not  to  the  laboratory. 

3658.  Are  the  lectures  open  to  the  members  of other 
colleges  ? — Yes,  I  think  so. 

3659.  You  were  speaking  of  the  desirableness  of 
professors   being  appointed  for   special  branches  of 
science,  somewhat,  I  fancy,  upon  the  footing  of  the 
extraordinary  professors  in  the  German  universities. 
That  was  the  model,  I  presume,  of  which  you  were 
thinking? — When  I   said  special  branches,  I  really 
meant  for  individual  sciences,  and  for  the  parts  into 
which  the  individual  sciences  break  up.     I  did  not 
mean  professors  of  details. 

3660.  Do   not  you  think   that   the  mechanism  of 
fellowships  might  be  turned  to  account  in  that  direc- 
tion ;  that  is  to  say,  supposing  you  had  an  able  man, 
who  devoted  himself  to  some  special  branch  of  science, 
could  not  you  give  him  a  fellowship,  and  let  him  hold 
it  as  long  as  he  was  showing  evidence  of  work  in 
that  direction ;  might  not  that  bo  a  manner  iu  which  a 
fellowship   could  be  converted  into  what  would   be 
practically  an  extraordinary  professorship  ? — I  have 
already  suggested  a  mode  of  thus  utilising  these  founda- 
tions. Of  course,  whether  you  call  a  thing  a  fellowship, 
or  whether  you  call  a  thing  a  professorship,  does  not 
very  much  matter.     But  if  you  mean  to  ask  whether 
I  think  that  the  existing  mechanism  of  fellowships  can 
advantageously  and  conveniently  be  thus  utilised,  I 
think  not. 

3661.  So  that  you  have,  iu  fact,  funds  ready  to 
hand  ? — Yes  ;    but    there    is   not   the   means   at   the 
present  moment  of  thus  dealing  witli  those  funds,  and 
there  is  not  the  body   to  deal  with  them,  nor  can 
they  be  thus  dealt  with  without  the  intervention  of 
Parliament. 

3662.  Supposing  for  a  moment  it  were  decided  that 
you  could  dispose  of  the  funds  of  the  colleges  as  you 
pleased,  that    would    be   the   method   in    which    you 
would  utilise  many  of  the  fellowships  ? — Yes,  I  cer- 
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Sir  tainly   should  ;   I    should   consider  knowledge   as   a 

a.  C.  Brodie,     wi,,)lo,  ami  proceed  to  do  the  best  with  the  fellow- 
Bart.,  M.A.,     g)li]1<  wi,;(.|,  I  could  in  tin'  interests  of  knowledge. 

;i(»ii:5.  l!m    lew  methods  could    be    devised    better 
•2"  Jnlr  isro.    'I11*11  tll:lt  ot  £ivi"£  Illt'"  with  lhc  power  of  investi- 

" • '_   '     iratiii!;  in  a  certain  direction  tin-  means  of  doing  it  ? 

— I  think  that  that  is  something  like  what  I  said  I 
approved  of  in  reply  to  Professor  Stokes.  What  I 
wish  to  see  ell'ected  is,  a  redistribution  of  the  collegiate 
endowments  in  a  sense  more  favourable  to  utility  and 
to  the  progress  of  science  and  knowledge.  But  it  is 
futile  to  attempt  to  do  this  with  the  present 
arrangements.  The  system  must  be  melted  up  and 
recast. 

3664.  Do   you  thii.k  that  any  movement  in   that 
direction  is  likely  to  take  place  from  within  the  col- 
leges ? — I  think  that  some  would  be  in  favour  of  it, 
undoubtedly,  and  others  not,  and  some  colleges  would 
be  more  in  favour  of  it  than  others.     But  I  do  not 
think  it  probable  that  the  colleges,  as  a  body,  will 
move  in  the  matter- 

3665.  Of  course   in   this   country  there   is  a  very 
great  prepossession  in  allowing  changes  to  be  made 
spontaneously   and  gradually  by  the   action   of  the 
persons  concerned  themselves,  and  I  imagine  that  if 
there  were   much   hope   of   the  colleges  themselves 
taking  the  initiative,  there  would  be  very  little  dispo- 
sition to  put  any  pressure  upon  them  from  outside  ? 
— Such  expectations  are  quite  unreasonable  and  with- 
out any  foundation,  but  I  think  that  what  you  might 
hope  for  would  be  that  when  you  did  put  the  pressure 
from  outside  there  would  be  considerable  sympathy 
from  within.    But  if  you  mean  to  say  that  the  colleges 
should  spontaneously  devise  a  plan  of  this  kind,  and 
combine  together  to  do  it,  I  think  that  that  is  more 
than  you  can  really  hope  for,  for  the  difficulties  in 
the   way   of   doing   it  are  too   great,   but  you  must 
not  think  that  for  that  reason  there  would  be  no  sym- 
pathy with  such  a  proposal. 

3666.  Are  the  elements  of  decomposition  present 
which  might  be  taken  advantage  of? — Yes,  for  the 
present  system  works  very  badly  in  the  interests  of 
education  ;    moreover,  such  changes  must  necessarily 
be  very  gradual  indeed,  because  nobody  would  propose 
to  go  and  recast  at  once  such  an  institution  as  fellow- 
ships.    Vested  interests  would  have  to  be  respected, 
to  begin  with,  and  those  vested  interests  will  take  a 
very  long  time  to  die  out,  and  it  would  be  years  before 
you  could  really  hope  for  the  revenues  of  the  colleges 
to  come  very  largely  to  your  aid ;  you  must  proceed 
very  gradually,  but  I  think  that  something  of  real 
importance  might  be  done  instantcr. 

3667.  That  is  the  direction  in  which  as  I  under- 
stand you  think  changes  might  take  place  ? — Yes,  I  do. 
It  is  rather  curious  to  note  the  vicissitudes  of  opinion 
upon  these  subjects.      I  beh'eve  originally  that   the 
colleges  were  not  educational  bodies  at  all,  that  they 
were  simply  associations  for  the  purpose  of  learning 
and  religion.     There  is  one  college  at  Oxford  which 
has  stoutly  resisted  ever  being  turned  into  an  educa- 
tional body,  and  which  has  got  no  students  at  all, 
unless  it  is  a  Bible  clerk  or  two,  and  that  is  All  Souls' 
College.    Of  course  I  do  not  approve  exactly  of  the 
institution  of  All  Souls' as  it  exists,  but  nevertheless 
some  feeling   is  really  growing  up  that  it  is  rather  a 
benefit  to  have  All  .Souls'  than  not,  because  it  shows 
the  type  of  another  kind  of  college  than  a  purely 
educational  foundation. 

3668.  Do  not  you   think  that  human  nature  being 
what  it  is,  it  is  rather  a  dangerous  experiment  to  allow 
men  to  enjoy  the  means  without  being  required  to 
show  anything  in  the  shape  of  work  for  them  ? — The 
experiment  has  been  tried  at  Oxford  on  a  large  scale, 
and  you  know  the  results. 

3669.  (Dr.  Sharpey.)  Supposing  that  the  colleges 
were  disposed  to  allow  a  redistribution  of  their  funds 
in    that    advantageous   manner   which   you   suggest, 
would  they  have  the  power  to  do  so  ? — No,  they  would 
have  to  surmount  all  sorts  of  obstacles,  and  to  move 
heaven  and  earth  before  they  could  do  it. 

3670.  Even  though  they  were  willing  ? — Yes  ;  but 


in  the  first  place  they  would  not  be  willing,  and,  in 
the  next  place,  if  they  were  willing,  they  certainly 
would  not  have  the  power. 

3671.  This  power   would   require    to   be  obtained 
from  Parliament  ? — Yes,  it  would  have  to  be  obtained 
from  the  Legislature,  and   this    is    what  1  wish  to 
impress  upon  the  Commissioners. 

3672.  If  I  understand  you  rightly,  you  prefer  that 
a  portion  of  the  collegiate   funds  should  be  placed  at 
the  disposal  of  a  board  of  curators  to  apply  them  to 
the  general  purposes  of  science  in  the  University  ? — 
So  far  as  I  have  ventured  to  form  any  definite  scheme 
of  the  kind,  I  think  that  there  are  two  ways  in  which 
the  thing  might  be  done,  and  both  of  them  simul- 
taneously ;    first,  by  contributions,  from  the  various 
colleges,  to  a  common  fund  for  educational  objects  and 
scientific  objects. 

3673.  How  would  that   be  procured  ? — It   might 
be  made  by  assessing  a  rate  on  the  revenues  of  the 
colleges. 

3674.  At  whose   disposal  would  it  be   placed  ? — 
At  the  disposal  of  a  board  of  curators   appointed  by 
the  University  ;  and  the  other  mode  is  by  the  founda- 
tion within  the  colleges  themselves  of  university  pro- 
fessorships connected  more  or  less  with  the  colleges. 
It  is  not  necessary  for  that  to  destroy  the  fellowships, 
but  gradually  to  transform  them  into  professorships. 

3675.  Those  professorships  might  be  for  systematic 
instruction  in  science,  and  they  might  be  devoted  to 
the  special  branches  which  the  holders  of  such  pro- 
fessorships might  have  advanced  ? — Yes  ;    I   do  not 
wish  to  relieve  the  professors  from  any  real  obligations. 
There  must  be  considerable  power  given  to  the  Uni- 
versity in  such  matters.     Also,  professorships  might 
advantageously  be  associated   with  the  headships  of 
colleges,   precisely  as  now  with  canonries  at  Christ 
Church.     The    head  of  a   college   has   very   limited 
duties  to  perform,  his  is  almost  an  honorary  office,  and 
I  should  have  thought  that  those  offices  might  most 
reasonably  have  been  held  by  learned  and  scientific 
persons. 

3676.  (Mr.  Samuelson.)  Did  I  rightly  understand 
you  to  say  that  public  opinion  in  the  University  of 
Oxford  was  rather  tending  in  favour  of  the  extension 
of  scientific  studies  ? — It  certainly  is  much  more  so 
than  in  former  times.     There  is  more  appreciation  of 
scientific  studies  than  there  used  to  be. 

3677.  And  that  appreciation  is  still  increasing  ? — 
Yes,  I  think  so,  to  some  extent. 

3678.  You  stated  that  there  were  obstacles  in  the 
way  of  the  colleges  of  their  own  mere  motion  doing 
all  that  it  might  be  desirable  to  do  for  scientific  in- 
struction ? — There  are  many  real  obstacles  in  the  way 
of  their  action  ;  but  I  cannot  say  that  they  do  all  that 
they  have  power  to  do.     With  regard  to  the  distri- 
bution of  fellowships  at  the  present  moment,  it  is  very 
rarely  that  fellowships   are  given   for  scientific  emi- 
nence.    They  are  now  and   then,  but  not  often  ;  and 
yet  the  colleges  are  absolutely  bound  by  their  statutes 
to  recognise  these  studies  among  others. 

3679.  Would  there  be  anything  in  the  statutes  of 
the  colleges,  as  far  as  you  are  acquainted  with  them, 
which  would  prevent  the  colleges  from  attaching  pro- 
fessorial duties  to  certain  fellowships,  or  making  resi- 
dence a  condition  of  them  ? — I  should   not  like  to 
answer  that  question  without  further  information.     I 
am  inclined  to  think  that  they  could  not  do  so  with 
regard  to  the  fellowships  which  exist,  and,  moreover, 
they  could  not  relieve  the  fellows  from  the  obligation 
of  celibacy.     A  fellowship  terminates  upon  marriage, 
when  it  falls  to  the  ground  ipso  facto.    They  have  got 
a  great  many  changes  to  make  before  any  real  use 
can  be  made  of  fellowships. 

3680.  (Professor  Hrtxley.)  Cannot  many  colleges 
elect  to  fellowships  after  marriage  ? — The  late  Univer- 
sity Commission  allowed  them  to  elect  any  professor  to 
a  fellowship,  which  has  been  acted  upon  in  two  or 
three  cases,  but  they  have  no  further  power. 

3681.  (Mr.  Samuelson.)  Still  upon  the  whole  you 
are  decidedly  of  opinion  that  without  legislation  no 


EOYAL   COMMISSION   ON   SCIENTIFIC   INSTRUCTION,   ETC.: — MINUTES   OF   EVIDENCE 


235 


comprehensive  scheme  could  be  carried  out? — Yes,  I 
am  of  that  opinion. 

3682.  Do  you  think  that  public  opinion  within  the 
University  has  advanced  so  far  as  to  desire  legislative 
interference  ? — It  is  difficult  to  say  what  public  opinion 
is  within  the  University,   but  there   is  no  doubt   a 
certain  body  of  opinion  in  favour  of  legislative  inter- 
ference. 

3683.  Is   the    number   of   persons    who   desire   a 
change  of  that  character  becoming  larger  in  the  Uni- 
versity ? — If  you  ask  mo  my  private  opinion  I  think 
it  is.  A  book  has  been  written  by  the  Rector  of  Lincoln 
College  in  relation  to  the  collegiate  endowments,  advo- 
cating something  of  the  sort  of  thing  that  I  have 
suggested,  and  there  are  other  indications  of  a  move- 
ment in  the  same  direction. 

3684.  Are  not  those  views  now  looked  upon  as  less 
startling  than  they  were  when  that  book  was  first 
published  ? — Yes,  I  think  so  certainly.     I  really  think 
that  there  is  a  great  tendency  in  favour  of  certain 
changes  ;  one  is  in  favour  of  having  more  professors  of 
a  subject  apart  from  merely  teaching  professors.     In 
the  next  place,  I  think  that  there  is  a  body  of  opinion 
in  favour  of  devoting  collegiate  endowments  to  more 
useful  and  beneficial  purposes  than  those   to  which 
they  are  now  turned. 

3685.  How  far  has  the  subject  which  you  profess 
been  affected  by  the  change  in  the  statutes  which 
permits  the  presence  at  Oxford  of  unattached  students  ? 
— I  should  think  hardly  at  all  ;  not  at  all  that  I  know 
of. 

3686.  Have  you  any  acquaintance  with  the  extent 
generally  to  which  that  statute  has  been  availed  of  by 
students? — It  is  coming  into  considerable  play,  quite 
as  much  as  could  possibly  be  expected.     I  think   that 
there  are  now  as  many  as    73   unattached  students, 
and  they  amount  already  to  the  number  of  a  consider- 
able college  ;   but  as  far  as  my  science  is  concerned, 
there  is,  as  far   as  I  know,  but  one   student   in   the 
laboratory  6f  this  class. 

3687.  Seeing  that  your  science  is  one  in  which, 
perhaps,  there  is  as  great  a  demand  for  teachers,  and 


which  also  has  as  direct  an  application  to  the  great 
industries  of  tho  country,  ns  any  other,   how  do  you 
account  for  the  paucity  of  unattached  students  in  your 
particular  case  ? — I  do  not  know  with  what  object  the 
unattached  students  come  to   the  I  'niversit y,  or   from 
what  classes  of  society  they  conic.     All  that  would 
have  to  bo  considered  in  answering  such  a  question. 
Also  the  system  has  been  in  operation  tor  too  short  :i 
time.    So  that  these  students  are  in  too  early  a  period 
of  their  university  career  to  have  entered  on  the  study 
of  a  special  subject.    Out  of  these  73  students  only  12 
have,  as  I  have  ascertained,  passed  their  moderating, 
and  it  is  quite  exceptional  for  a  student  to  cuter  tin- 
laboratory  before  that  period.     Considering  the  diver- 
sion of  interest  which  is  made  by  the  fellowships  and 
the   scholarships   in   favour  of  other  st  in  lies,  the  phy- 
sical sciences,  chemistry  included,  so  far  from  not  being 
followed  by  few  students  at  Oxford,  have  really  made 
far   greater  progress  than  could  possibly  have  been 
anticipated. 

3688.  Having  regard  to  the  number  of  prizes  held 
out   by  the   University? — Yes,    from    being   a    mere 
shadow  they  have  become  a  most  substantial  reality, 
and  occupy  an  important  position  in  the  University 
system. 

3689.  Referring  to  what  was  said  about  the  great 
temptation    afforded    by  professional    and   mercantile. 
and  manufacturing  pursuits  to   divert  students  from 
the  pursuit  of  pure  science,  is  it  not  also  the  case  that 
the  growing  wealth  of  the  community  has  created 
large  additions  to  the  leisure  class,   who   might  be 
expected  to  overlook  pecuniary  considerations  if  the 
appreciation   of  science   were   greater  ? — I   have  no 
doubt  that  that  would  be  so.     If  science  were  better 
understood,  and  if  they  were  better  educated  in  the 
subject  in  earlier  life,  many  of  those  who  have  leisure 
would  pursue  the  study  of  the  physical  sciences. 

3690.  Just  as  now  many  enter  the  church  and  many 
go  to  the  bar  without  any  hope  of  ever  realising  any 
great  income  from  either  of  those  two  sources  ? — Yes. 
They  would  pursue  science  as  an  important  and  in- 
teresting occupation,  just  as  many  of  the  same  class 
follow  a  political  life. 


Sir 

It.  ('.  lirodie, 

Jlart.,  M.A., 

P.R.S. 

22  July  1870. 


The  witness  withdrew. 


GEORGE  ROLLESTON,  Esq.,  M 

3691.  {Professor  Huxley.)  When  you  were  before 
the  Commission  on  the  previous  occasion,  you  spoke  of 
the  principle  of  bifurcation,  and  that  boys  who  have  a 
special  faculty  for  learning  science  should  have  an  op- 
portunity of  being  taught  while  they  were  still  boys, 
but  do  not  you  think  that  all  boys  possess  the  faculty 
of  receiving  instruction  in  science  to  a  certain  extent  ? 
— Yes,  I  think  so  ;  but   by  bifurcation,  I  meant  that 
when  a  boy  had  a  very  eminent  call,  or  showed  par- 
ticular capabilities  for  science,  he  should  be  allowed  to 
concentrate   himself  upon  it.      But  just  as  I  would 
oblige  him  to   have    a    certain  minimum,   and    that 
minimum  of  literature  culture   as  high  a  one  as    is 
possible,  so  I  would  oblige  a  person  with  literary  capa- 
bilities to  go  through  a  certain  minimum  of  physical 
instruction. 

3692.  So  that  in  fact,  as  I  apprehend,  you  would 
have  in  every  school  an  education  both  in  the  scientific 
and  the  literary  branches  as  a  foundation  for  all  edu- 
cation whatever  ? — Up  to  a  certain  point,  and  then  I 
would  let  the  bifurcation  come  in,  and  that  point  would 
be  measured  by  years,  perhaps  say  the  age  of  16. 

3693.  It  is  not  uncommonly  stated  that  particular 
boys  are  devoid  of  the  faculty  of  understanding  scien- 
tific reasoning,  while  others  are  devoid  of  the  faculty  of 
comprehending  literary  beauty  ;  but  do  you  think  it 
advisable  to  legislate  for  a  nation  of  idiots  ? — I  think 
that  such  cases  are  very  few  in  number,  and  de  mini- 
mix   mm  cm-tit  lex.     There   may  be   such,  but  I  have 
not  met  with  them. 

3694.  There  is  a  letter,  with  which  you  aie  doubt- 
iK-quaiuted,  addressed  by  Lord  Lyttclton,  and   the 

whole  tenor  of  that  letter  leads  to  tin;  conclusion  that 
the  Endowed  Schools'  Commissioners  are  of  opinion 


D.,  F.R.S.,  further  examined. 

that  classical  studies  and  scientific  studies  cannot  go 
on  in  the  same  school,  and  that  you  must  even  at  tho 
early  stage  of  education  have  separate  schools  ;  one 
with  its  tendencies  mainly  classical,  and  the  other  with 
its  tendencies  mainly  so-called  modern  and  scientific  ; 
do  you  think  it  is  a  good  thing  to  separate  the  edu- 
cation at  that  early  period  ? — I  am  sorry  that  I  should 
have  pledged  myself  rather  to  the  reverse  of  that.  The 
Commissioners  no  doubt  are  right,  and  I  must  be  sup- 
posed to  be  less  likely  to  be  right ;  but  I  certainly  do 
not  think  it  a  good  thing  to  start  those  higher  schools  of 
science  apart  from  classics.  I  am  strongly  of  opinion 
that  it  is  a  great  point  in  education  to  keep  all  classes 
together  ns  much  as  you  possibly  can.  I  read  the  letter 
of  Lord  Lyttelton  with  reference  I  think  to  the  found- 
ing of  a  school  in  the  north  of  England,  where  that 
experiment  is  to  be  tried,  and  I  think  it  is  of  great 
value  that  the  experiment  should  be  tried,  but  1  am 
strongly  of  opinion  that  the  other  plan  is  better;  that 
if  you  can  get  a  fair  amount  of  freedom  conceded  to 
the  scientific  instruction  it  is  better  not  to  separate  the 
science  from  the  literary  culture.  I  do  not  know  that 
my  opinion  is  worth  very  much  upon  that  point,  but 
certainly  that  is  my  opinion. 

3695.  You  yourself  have  gone  very  fully  both  into 
the  classical  and  into  the  scientific  studies  of  the  Uni- 
versity of  Oxford,  and  therefore  few  persons  could  be 
better  able  to  form  a  judgment ;  do  not  you  think  that 
the  most  unfortunate  kind  of  human  being  in  exiMc  m-e 
is  a  literary  man  who  knows  nothing  else  but  litera- 
ture, and  tnat  the  next  most  unfortunate  is  a  scientific 
man  who  knows  nothing  else  but  science  ? — I  certainly 
am  distinctly  of  that  opinion.  The  great  point  is  to 
sec  that  everybody  should  have  a  tincture  of  both,  and 
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C.  Roam™,  I  think  that  one  wise  means  towards  that  is  by  increas- 
fi(].,  M.I).,  in!,  science  as  nn  element  equipollent  and  with  equal 
reputation  in  all  schools  alike.  The  letter  of  Lord 
,2  j"j~Js70  J'Vttelton.  which  was  published  in  the  Oxford  Uni- 
versity (iazette,  in  which  we  put  all  our  official  notices 
every  week,  I  think  gives  a  little  too  much  weight  to 
"  the  sympathies  of  the  great  body  of  the  teachers,'1  and 
to  such  facts  as  those  of  the  head  masters  of  public 
schools  being  sometimes  a  little  in  the  habit  of  dis- 
paraging the  value  of  scientific  education  as  compared 
with  that  of  cla-sirs.  Dr.  Mobcrly  I  think  may  be 
taken  as  the  person  who  has  pronounced  himself  in  that 
sense  most  strongly  against  the  system  of  bifurcation. 
( See  Nine  Schools'  Commission  Report,  i.  pp.  146,  147, 
ihiii tie  citato).  But  if  a  master  gives  fair  play  in  a 
school  to  both  subjects,  I  do  not  see  that  public  opinion 
would  not  shortly  be  fair  also.  But  of  course  an 
elder  person  has  great  power  of  setting  the  tone  of  a 
place,  and  if  a  man  who  is  at  the  head  of  an  establish- 
ment depreciates  any  particular  line  of  study  young 
persons  are  quite  sure  to  do  the  same.  Young  per- 
sons are  much  more  guided  by  that  sort  of  way  of 
speaking  than  older  persons  are. 

3696.  Is  it  within  your  knowledge  that  any  exist- 
ing head  master  of  any  great  public  school  at  present 
has  had  any  scientific  training,  an  acquaintance  with 
science  ? — It  is  not  within  my  personal  knowledge.     I 
have  heard  that  the  present  head  master  of  Rugby 
has  done  what  he  could  on  behalf  of  science  teaching, 
but  I  have  only  heard  that,  it  is  not  within  my  own 
knowledge. 

3697.  Are  you  aware  of  the  teaching  in  science 
that  was  given  by  Mr.  Wilson  and  other  masters  in 
Rugby  long  before   the  advent   of  the  present  head 
master  ? — Yes  ;  in  -Dr.  Temple's  evidence,  which  was 
given   to   the  Public    School    Commissioners  (I.   c., 
vol.  ii.  p.  312,  and  vol.  iv.  p.  270),  you  will  find  that 
Dr.  Temple  certainly  spoke  in  very  much  the  same 
*pirit  as  that  in  which  Dr.  Moberly  had  spoken  in 
his  utterances,  although  I  think  in  a  somewhat  more 
measured  form.      Then,  since  the  Commissioners  in- 
troduced certain  regulations  whereby  natural  science 
was  to  be  introduced  into  the  Rugby  curriculum,  those 
instructions  have  been  loyally  and  honestly  carried 
out  in  Rugby.      And  about  three  years  after  that, 
you  had  Mr.  Wilson's  evidence  in  the  British  Associa- 
tion (Dundee)  Report  to  the  effect  that  the  tone  of 
the  school  had  been  improved,  and  that  the  classical 
studies  had  not  at  all  fallen  into  the  background,  and 
that  the  course  of  natural  science  was  so  much  clear 
gain.      It  is,  I  think,  of  consequence  to  note  that 
Mr.  Wilson  says  that,  as  he  is  a  person  evidently  in 
intimate  relation  with  Dr.  Temple.     For  in  the  little 
geometry  book  by  Mr.  Wilson,  a  second  edition  of 
which  has  recently  come  out,  you  will  observe  that 
he  says  that  Dr.  Temple  had  given  him  a  number 
of  suggestions  as  to  recasting  this  elementary  work  on 
geometry.   And  being  on  such  terms  with  Dr.  Temple, 
it  is  significant  that  with  reference  to    the  science 
teaching  he  says  that  he  believes  everymaster  in  Rugby 
will  confirm  what  he  says.     You  will  find  that  in  the 
report  on  the  teaching  of  natural  science  in  schools 
which  was  presented  to  the  Dundee  meeting  of  the 
British  Association  in  1867,  the  Public  School  Com- 
mi~sioners  having  reported    in    1864  ;  so  that  three 
years  had  been  given  for  the  experiment. 

3698.  Are  you  of  opinion  that  .1  head  master,  whose 
sympathies   and  whose  intelligence  were    equally  di- 
rected towards  science  and  literature1,  might  cause  the 
two  line<  of  study  to  be  carried  on  on  an  equal  footing 
in  a  jiulilie  seliool  ?— Yes  ;  I  think  it  merely  requires  an 
adequate  knowledge  of  the  two  subjects,  and  an  honest 
ileMi-c  In  give  both  their  full  play  ;  those  are  difficult 
tilings  to  secure,  hut  still  if  they  be  secured  I  do  not 
see  any  impossibility. 

3tW.  Would  not  the  efforts  of  such  a  head  master, 
if  such  a  paragon  could  bu  got  to  exist,  be  greatly 
seconded  by  the  more  thorough  organisation  of  the 
scientific  part  of  the  Universities.  Supposing,  for 
example,  that  your  scientific  teaching  and  your  system 
of  granting  scientific  fellowships  and  scholarships  at 


Oxford  received  what  one  may  call  a  fair  development, 
would  not  that  enormously  strengthen  the  hands  of 
any  such  head  master? — Yes,  very  much,  and  also  if 
we  had  a  matriculation  examination  in  which  that  same 
principle  of  bifurcation  should  be  fairly  recognised. 
If  a  man  could  be  admitted  to  the  University  by 
passing  some  examination  in  which  certain  great 
attainments  should  compensate  in  one  line  for  defi- 
ciency in  another,  or  in  which  you  had  the  opposite 
principle,  namely,  that  of  cumulative  attainments 
recognised,  of  course  that  would  necessarily  regulate 
the  curriculum  of  our  largo  schools,  even  in  spite  of 
a  large  amount  of  recalcitration  on  the  part  of  the 
masters. 

3700.  I    suppose  as   a  matter  of   fact  the  public 
schools  must  follow  the  University  ? — Yes,  certainly 
they  do. 

3701.  In  your  last  examination  you  rather  expressed 
an  opinion  against  conferring  degrees  in  science.  Will 
you   be  so  kind  as   to  state   your  grounds    for   that 
opinion? — I  did  it  for   this    reason,  that  the  B.A. 
degree  is  a  thing  that  is  understood  just  at  the  present 
moment,  it  is  worth  a  great  deal.     And  for  just  the 
same  reasons  for  which  I  should  demur  to  the  plan 
put  forward  by  Lord  Lyttelton  of  taking  two  distinct 
schools  for  bringing  up  young  people  on  different  plans 
of  instruction,  so  should  I  demur  to  the  plan  which 
gave  two  appellations,  one  to  men  educated  by  the 
route  of  science,  and  the  other  to  men  educated  by  the 
route  of  literary  studies.     The  B.A.  degree  is  a  thing 
of  considerable  value,  and  I  wish  to  keep  what  is  of 
value  in  itself,  only  I  wish  it  to  be   equally  dealt  out 
to  lines  of  study  which  I  think  are  equally  deserving 
of  it. 

3702.  You  look  upon  the  B.A.  degree  as  the  mark 
of  an  educated  person,  and  not  of  an  expert  ? — I  do, 
that  is  all. 

3703.  But  you  would  have  no  objection  to  have  a 
system  of  scientific  degrees  open  to  persons  who  had 
taken  the  B.A.  degree  ? — Certainly  not  ;  but  I  think 
that  our  present  plan  is  preferable,  as  under  it  a  man 
who  has  shown   a   certain  minimum  competence    in 
literary  studies  has  the  B.A.  degree  given  him  by 
virtue  of  the  scientific  attainments  which  he  super- 
adds  to  that  competence. 

3704.  But  you  have  no  objection  to  establishing 
scientific  degrees,  such  as  bachelor  of  science  or  doctor 
of  science,  to  which  he  might  proceed  after  he  had 
taken  the  B.A.  ? — No  ;    but  I  think  that  in  the  first 
instance  he  should  be  called  a  bachelor  of  arts  just  as 
much  as  any  person  who  got  it  by  means  of  mathe- 
matics, or  law  and  modern  history,  or  classics,  for 
competence  in  which  a  man  gets  the  B.A.  degree  at 
present. 

3705.  You  spoke  of  science  becoming  a  profession  ; 
in  what  direction  do  you  contemplate  science  becoming 
a  profession  ?     Do  you  mean  in  teaching  ? — In  teach- 
ing ;   the  pecuniary  rewards  for  teaching   in   large 
schools  constitute  careers  to  men  ;  now  many  schools 
are  getting  scientific  teachers. 

3706.  Do  you  think  that  the  demand  for  them  will 
become  so  great  as  to  make   science  a  remunerative 
profession? — I  think   that  if  we  were  to  have,   say 
such  a  matriculation  examination   as  the  one  I  have 
pointed  out  above,  and  a  certain  disposal  of  rewards, 
that  would  call  forth  necessarily  in  the  way  of  reaction 
upon  the  schools  a  demand  for  such  instruction.    I  may 
say,  that  since   I  gave  evidence  here   u  week  ago,  I 
have  had  a  letter  from  a  large  school,  asking  if  I  could 
mention  two  young  men  for  two  places,  each  with  in- 
comes of  between  200/.  and  300/.  a  year,  the  one  to 
teach  chemistry  and  the  other  to  teach  physics. 

3707.  Could  you  accommodate  more  than  the  num- 
ber of  students  that  you  stated  you  have,  viz.  37  or 
38  ?— With  some  little  difficulty  I  think  I  could. 

3708.  Is  there  provision  in  the  University  for  your 
extension  ? — It  would  be  easy  to  add  on  a  few  rooms 
to  my  department  as  at  present  existing. 

3709.  Do  you   wish   the   collection  which  is  now 
maintained  in  the  museum  to  remain  of  an  exclusively 
educational  cnaracter,  or  would  you  like  to  make  it 
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more  extensive  for  the  purposes  of  biological  study?—- 
I  should  wish  it  to  do  both;  to  be  as  perfect  as  possible 
in  the  way  of  furnishing  means  for  students  beginning 
from  the  very  beginning,  but  I  should  wish  also  that 
certain  particular  lines  of  investigation  should  be 
thoroughly  represented  in  it,  that,  if  certain  accidents 
put  it  in  our  way  to  work  up  particular  lines,  say 
anatomy  or  ethnology,  for  wo  have  particular  facili- 
ties from  our  younic  men  scattering  all  over  the 
world  and  becoming  great  travellers  as  they  do,  or 
any  other  line  of  that  kind,  that  we  might  have  the 
means  of  doing  so.  I  think  it  is  of  great  importance 
that  .the  University  should  not  on  the  one  hand  try 
to  make  a  collection  which  should  vie  with  any 
great  London  collection,  such  as  the  British  Museum, 
or  even  that  in  the  College  of  Surgeons;  but  neither, 
on  the  other  hand,  should  it  debar  itself  from  sub- 
Hcrving  the  uses  of  scientific  men  as  opposed  to  the 
uses  of  pupils. 

3710.  Are  you  not  afraid  that  that  would  commit 
the  University  to  an  enormous  expenditure,  museums 
being  very  costly  luxuries,  if  you  go  iu  for  them  on  a 
l.-irire  scale  ?—  Our  museum  does  cost  a  great  deal,  there 
is  no  doubt  as  it  is. 

3711.  Are  you  not  afraid  of  rather  over-travelling 
in  that  direction  if  you  go  in  for  making  a  thoroughly 
scientific  collection  for  the  purpose  of  investigation  ? 
— My  own  feeling  about  the  management  of  a  museum 
is  this,  that  exactly  the  same  principle  gives  value  to 
a  museum  as  gives  value  to  natural  science  as  an  engine 
of  education.     Unless  there  is  some  element  of  origi- 
nality and  independence,  so  to  say,  unless  it  can  be  said 
in   that  place  you  can  do  that  thing  to  the  greatest 
advantage,  it  scarcely  answers  its  proper  end.    I  think 
with  a  largo  museum  such  as  you  know  ours  is,  and  as 
the  Commissioners  can  see  it  is  by  the  plan. I  have 
shown,  it  is  indispensable  that  there  should  be  some- 
thing that  could  be  better  done  there  than  elsewhere. 
I  think  that  that  gives  a  certain  tone,  and  just  as  the 
fact  of  a  man's  working  at  original  work  gives  a  certain 
value  to  his  teaching,  whatever  that  original  work  may 
be,  so  the  fact  of  a  museum  being  a  witness  and  a  keeper 
of  some  particular  fragment  of  scientific  writ  gives  it  a 
greater  value  in  the  eyes  not  only  of  the  world,  because 
that  is  of  small  consequence,  but  even  in  the  eyes  of 
the  pupils  and  of  the  teachers  in  it. 

3712.  Then  you  would  contemplate  the  collection 
of  specialties  in  it  of  a  nature  such  as  the  very  mag- 
nificent collection  of  megalosaurian  remains,  which  you 
know  are  the  finest  in  the  world  ? — Yes. 

3713.  Would  you  have  it  embrace  subjects  of  that 
sort  ? — Yes  ;  I  would  have  such  a  subject  as  ethnology, 
or  the  illustration  of  any  particular  line  of  research 
that  might  have  been  carried  on  by  any  of  the  pupils 
or  teachers  in  the  place  ;  that  any  person  should  come 
to  that  place   saying,  I  know  that  I  shall  see  all  that 
illustrates  that  particular  matter  there. 

3714.  You   look  upon  it  that  a  certain   minimum 
collection  of  important  and  special  scientific  objects 
would  be  of  great  use  to  the  students  ? — Yes  ;  and 
although  a  great  deal  of  money  is   spent  by  the  Uni- 
versity upon  the  collection  year  by  year,  I  do  not 
think  the  expense  need  be  so  very  great. 

37 1 5.  ( Sir  J.  Kay- Shuttlcworth. )  When  you  spoke 
of  the  bifurcation  in  secondary  schools,  at  what  period 
of  the  literary  instruction  should  that  bifurcation   in 
your  opinion  take  place  ? — I  should  say  that,  measured 
by  years,  all  boys  should  be  kept  to  the  same  course 
till  about  16,  and  then  when  a  boy  had  shown  either 
that  he  had  an  entire  incompetence  to  excellence  in 
one  branch,  or  a  special  capability  on  the  other  hand 
to  excellence  in  that  branch,  then  a  severance  of  tiie 
boys  under  the  same  roof  should  be  allowed. 

3716.  Are  you  aware  of  any  experiments  which 
have  hitherto  been  tried  practically  of  the  position 
which  instruction  in  science  and  modern  learning  takes 
in  the  great  public  schools  ? — I  know  that  science  has 
been  put  into  the  corner,  and  that  it  has  been  spoken 
of  as  if  it  were   mere  dilletanteism  by  people  who 
speak  evil  of  that  which  they  are  not  acquainted  with  ; 
but  I  think  if  that  were  set  aside,  and  wo  had  no 


longer  that  way  of  depreciating  a  particular  line  of     Q, 
study,  public  opinion  would  gradually  right  itself. 

3717.  You  are  aware  thai,   as  one  of  the  ca 
very  few  head  masters  and  very  few  masters  have 
received  any  other  than  a  literary  education  ? — \ 

3718.  And  that  all  their  own  personal   prefer. 

are  strongly  in  favour  of  that  literary  instruction 
as  a  means  of  mental  training  ? — Yes,  1  know  it  is 
so.  On  the  other  hand,  we  have  the  di-iinei 
testimony  of  persons  who  have  had  experience  on  the 
continent  of  the  plan  of  local  separation  of  scientific  mid 
classical  schools  against  such  separation.  Such  evi- 
dence you  will  find  in  print  in  the  report  which  was 
given  to  Owen's  College  with  the  names  of  Principal 
Greenwood  and  Professor  Roscoc  appended  to  ii. 

3719.  But  reverting  to  the  system  of  bifurcation 
which  you  would  propose  should  occur  at    16,  you 
would   I   apprehend  postpone  anything  like  scientific 
education  to  that  age  ? — No,  I  would  not.     I  would 
certainly  cause  a   boy   to   begin   acquaintance    with 
scientific   matters   much   earlier   than    that,    for    the, 
faculty  of  observation,   the  power  of  observing,  is  in 
all  ils  vigour  long  before  16.    Long  before  the  faculties 
of  reflection  and  ratiocination   are   in   anything  like 
ripeness   the  faculties  of  observation  are  well  deve- 
loped.    A  boy  I  should  say  at   11,  or  certainly   12, 
might  be   put   through    certain  of  the    class!  lieatory 
sciences,  or  one  at  least,  viz.  botany,  and  he  might, 
have  a  training  in  physics  and  a  training  in  chemistry, 
and  all  boys  alike  should  have  some  training  in  tin  .  e 
before  16. 

3720.  Then  before  16  he  would  be  learning  Latin 
and  Greek  ? — I  should  demur  perhaps  to  Greek.     1 
do  not  think   that  all  boys  should   be  compelled  to 
begin  Greek  at  all.     I  should  be  quite  content  with 
the  common  basis  that  Latin  does  furnish  for  all  boys 
alike,  at  least  up  to  the  period  named. 

3721.  But  few   boys  who  have  to  learn  Latin  and 
Greek  and  the  ordinary  elements  of  an  English  edu- 
cation, some  mathematics,  and  probably  also  modern 
languages,  would  be  likely  to  learn  science  part  before 
the  period  of  bifurcation  ? — Although  I  began  Greek 
much   earlier  myself  I  should  not   insist  upon  a  bov 
beginning    Greek    very   much   before  16,    or   at   all 
events    15.     If  he   had   his   Latin   thoroughly   well 
worked  into  him,  and  if  he  had  it  properly  taught 
him,   he  would  find  the  mastery    of  Greek    a  much 
easier  matter  than  it   is  ordinarily   supposed  to  he. 
Certainly  I  say  that  all  boys  should  have  Latin,  a 
certain  amount  of  mathematics,  and  a  certain  amount 
of  natural  science,  before  the  age  of  16,    whatever 
their  future  career  upon  the  bifurcation  plan  might 
be. 

3722.  Do  you  contemplate  the  modern  languages 
likewise  being  taught  ? — I  should  oblige  a  boy  who 
elected  for  natural  science  to  take  up  German  as  a 
compensatory  thing  as  against  Greek  after  16. 

3723.  Does  not  the  system  of  bifurcation  involve 
there  being  in  the  same  school  a  large  staff  of  masters; 
for   example,   a  master   for   instruction    in    modern 
languages,  a  master  for  instruction  in  English  litera- 
ture, and  likewise  a  master  for  instruction  in  science  ? 
— I  do  not  quite  think  that  that  need  necessarily  be 
so.     There  is  a  disadvantage  certainly  in  getting  a 
good  science  master  who  would  be  able  and  willing  to 
take  mathematics  for  the  lower  forms  if  he  were  a 
good  science  master;  the  fact  of  his  having  only  the 
lower  forms  frequently  for  mathematics  might  put  him 
in  a  position  of  something  like  inferiority  with  reference 
to  his  teaching  of  science,  and  put  the  science  also  in  a 
position  of  inferiority,  but  I  thiuk   masters  might  be 
found  who  would  be  able  to  teach  both  to  advantage. 

3724.  But  looking  to  the  question  of  expense,  sup- 
posing an  endowed  school  had  l.OOO/.  a  year  income, 
and  the  question  were  presented  to  the  trustees  how 
they  could  render  the  application  of  that  fund   most 
efficient,  would    not   the   great    number    of   masters 
required   by   the    system   of    bifurcation    render    it 
difficult  for  them  to  offer  a  sufficient  emolument  to 
the  teachers  of  each  subject  to  ensure  their  obtaining 
the  highest  teaching  skill  ?— That  I  suppose  may  be 
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G.  Roll e, ton,  mot  in  another  way.  If  the  system  of  bifurcation 
succeeded  the  number  of  scholars  would  increase,  and 
tin-  houses  would  pay  the  under  master  by  the 
number  of  liovs  that  would  be  attracted  as  boarders. 

:',~~2~).  In  a  great  number  of  those  endowed  schools 
there  are  no  houses.  The  masters  arc  paid  by  sti- 
pends to  a  very  considerable  extent.  They  are  not  at 
all  paid  by  fees,  and  the  question  which  presents  itself 
to  the  trustees  is  how  they  can  render  their  teaching 
staff  most  efficient.  My  question,  therefore,  was,  if  you 
are  to  have  so  large  a  staff  of  masters  as  the  system 
of  bifurcation  implies,  can  you  hope  to  obtain  the 
same  degree  of  efficiency  ? — I  should  just  say  that  I 
only  answered  the  question  with  regard  to  what  was 
the  best  possible  arrangement.  I  could  easily  under- 
stand that  there  may  be  local  conditions  which  do  not 
allow  of  the  establishment  of  houses,  which  I  believe 
are  looked  upon  as  the  great  means  for  securing  a 
good  staff  of  masters,  as  they  are  the  best  way  of 
paying  people,  and  certainly  unless  you  pay  people 
well  you  will  not  get  good  men.  I  hare  no  anxiety  to 
criticize  any  of  the  recommendations  of  the  Commis- 
sion. I  was  only  saying  what  I  thought  was  to  my 
mind  the  best  possible  plan  of  education,  granted  all 
favourable  conditions. 

3726.  I  have  presented  to  you  practical  difficulties 
for  consideration,   let   me   present  another   form   of 
difficulty,  that  such  a  school  should  exist  in  a  great 
manufacturing   district  where  the  necessities  of  the 
trade  and  the  public  opinion  of  the  parents  induce 
the  introduction  of  young  men  into  the  actual  business 
of  life  not  later  ordinarily  than  16,  and  seldom  or 
never  later  than  18,  and  therefore  there  is  a  need  to 
terminate  their  tuition  before  those  ages ;  would  you 
in  such  a  case  consider  that  it  might  not  be  a  legiti- 
mate experiment  to  try  whether  in  a  school  in  which 
literary  culture  should    consist  of  Latin  and  one  or 
more  modern  languages,  there  should  be  superadded 
to  that  the  scientific  instruction  which  is  peculiarly 
fitted  to  develop  the  material  resources  of  the  district  ? 
— Certainly  ;  but  then  that  would  be  exactly  what  t 
should  contemplate  for  nearly  all   schools  up  to  the 
period  of  16.     The  point  that  you  mentioned  as  the 
terminus  ad  quern  is  at  the  age  16,  of  which  I  spoke 
as  my  terminus  a  quo  ;   and  I  should   go   further  than 
that,  and  gay  that  even  in  the  Universities  we  should 
allow  persons  to  become  members  of  the  University  at 
1 8  without  Greek  being  a  sine  qua  non  if  there  were 
any  compensatory  thing  brought  up  in  place  of  it. 

3727.  But   if    it   were   regarded    as   a   legitimate 
object  to  seek  to  raise  the  school  age  from  16  to  18, 
and  if  there  were  little  hope  that  any  but  exceptional 
boys   would  go    to   the  Universities,  might  not  such 
a  scheme  of  education  as  that  which  I  have  described 
be  more  attractive  to  parents  and  more  useful  to  the 
class  to  which  I  have  referred  than  one  which  would 
include  Greek  ? — That  is  a  question  which  I  should 
wish  to  take  some  time  to  answer.     What  I  do  feel 
about  it  is,  that  there  should  be  for  the  entire  mass  of 
English  society  one  common  substratum  of  literary 
culture,  and  Greek,  which  is  the  stumbling  block,  I 
should  be  glad  to  see  removed,  even  for  persons  coming 
to  the  Universities  if  they  wished  it,  and  if  found 
necessary. 

3728.  You   are   probably  aware   of  the   evidence 
which  has  been  given  of  the  slender  amount  of  pro- 
ficiency in  Greek  which  is  exhibited  by  students  who 
come  to  the  Universities  ? — I  know  that  very  well. 

3729.  That  it  amounts  to  a  very  large  disproportion 
of  failures  ? — Yes. 

3730.  When   there   is  in  the  community   a  great 
demand  for  a  knowledge  of  modern  languages  and  of 
science,  and  it  is  admitted  that  the  substratum  of  a 
sound  education  in  Latin  is  desirable,  such  a  course  of 
ie  si  ruction  as  that  which  I  have  described,  which  omits 
Cnek,  should  be  founded  for  a  great  manufacturing 
and  commercial  district  ? — Yes. 

3731.  Seeing  that  many  professional  men, — clergy- 
men, physician?,  surgeons,   and  men  connected  with 
the.  law.  with   limited   means, — might  desire  to  give 
their   sons   the   benefit  of  such    schools,   is    it    not 


nationally  just  and  fair  that  the  scholarships  and 
exhibitions  of  the  Universities  should  be  open  to 
persons  so  trained  ? — Yes,  certainly,  I  should  bo  quite 
in  favour  of  thav.  The  only  point  that  I  object  to  is 
this  (and  it  is  on  the  same  sort  of  ground  that  I  do 
not  wish  to  see  the  letters  B.Sc.  substituted  for  B.A.), 
the  recognising  by  any  formal  enactment  what  may 
seem  to  be  the  inferiority  of  one  line  of  instruction, 
or  one  class  of  school  to  another  ;  for  I  am  very  well 
aware  that  parents  are  very  sensitive  to  these  kind 
of  things ;  and  if  parents  are  given  to  understand 
that  this  kind  of  school  is  intended  for  professional 
people,  and  so  on,  there  is  a  peculiar  feeling  which 
acts  powerfully  on  parents  spoken  of  by  two  French 
writers,  Demogeot  and  Montucci,  in  their  report,  sur 
V Enseignement  Supcrieur  dans  la  Grande  Bretagne, 
under  the  title  of  a  vanite  ires  Anglaise,  a  vanity 
characteristic  of  the  English,  which  they  subsequently 
expound  by  what  I  believe  is  an  English  word, 
"  snobbisme."  Considerable  weight  is  laid  upon  the 
existence  of  that  national  failing  by  those  gentlemen 
with  reference,  it  is  true,  to  another  class  of  persons  ; 
still  it  acts  very  strongly  upon  parents,  and  I  think 
that  it  will  operate  against  any  school  started  pro- 
fessedly in  the  interest  of  one  section  or  stratum  or 
level  in  society. 

3732.  If    that   feeling   should  be    now   prevalent, 
without   desiring   in   the   slightest    degree   that   the 
long-prevailing  homage  to  classical  studies  should  be 
diminished,   is   it   not   desirable   that  the   feeling   in 
favour  of  scientific  studies  should  be  greatly  increased  ? 
— Certainly,  and  that  I  think  it  may  be  by  the  system 
of  bifurcation  at  the  matriculation  examination  of  the 
Universities,  by  necessitating  all  schools  to  pay  atten- 
tion to  it  ;  and  then,  with  respect  to  scientific  educa- 
tion, it- would,  in  spite  of  all  reluctance  on  the  part  of 
masters,  assume  and  maintain  its  proper  place  in  the 
school  curriculum. 

3733.  You  are  at  present,  as  you  have  stated  in 
your  evidence,  hopefully  preparing  in  the  University 
a  class  of  efficient  scientific  teachers,  and  those  men 
will  generally  have  secured  the  literary   attainments 
of  the  University,  and  will  therefore  be  able  to  hold 
their  place  in  endowed  schools  with  as  much  respect 
among  their  pupils  as   the  literary  masters  ;  will  not 
the  introduction  of  that  class  of  masters  into  those 
schools    tend  greatly  to  improve  the  public  feeling 
with  respect  to  the  efficiency  of  scientific  teaching  as 
a  means  of  mental  training  ? — Yes;  I  think  that  I  gave 
some  evidence  when  I  was  here  before  to  that  effect, 
that   persons  who  are  experts   in   both  lines  act  as 
missionaries  or  advertisements  of  the  value  of  both, 
and  especially  of  course  as  advertisements  of  the  value 
of  that  which  is  considered  to  be  a  secondary  subject 
by  some. 

3734.  Supposing  that  the  work  of  training  scientific 
teachers  were  considerably  more  advanced  than  it  is 
at  present,  and   that  the  Universities  had  likewise 
placed  more  exhibitions   and   scholarships  at  the  dis- 
posal of  proficients  in  scientific  instruction,  do  you  not 
think  that  those  things  would  tend  greatly  to  change 
the  condition  of  public  opinion  upon   the  subject  of 
the  relative  merits  of  scientific   and  literary  instruc- 
tion ? — Yes,  I  think  so.     There  are  a  great  number  of 
conditions  and  helping  causes  besides,  which  I  have 
come  to  think  worth  far  more  in  that  direction  even 
than  that,  such  an  one  as  the  change  that  I  mentioned 
in  my  last  evidence,  to  the  effect  that  a  person  who 
had  got  honours  in   any  one  line  of  study  should  on 
that  account  be  still  free  to  throw  his  energies  into 
any  other.     At    the   present   time    there    can    bo   no 
doubt  that   the  natural   sciences   have  a  very  great 
influence    and    effect    upon    all    thought   whatever. 
There   may  be  a  reaction  some  years   hence  in  the 
other   direction,   but  there  can   be   no  doubt  that  a 
young  man  who    simply  goes  into   literature  at  the 
present  time  must  feel  himself  very  considerably  at  a 
disadvantage   if  he  is   devoid    of  all  natural   science 
training.     Hence,  if  such  a  person  coming  up  from 
any  one  of  the  schools  which,  by  virtue  of  their  head 
master's  reluctance  to  go  into  natural  science,  or  any 
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other  cause  whatever,  lias  thrown  natural  science  into 
the  background,  attains  whatever  literary  honours 
the  University  can  give,  mid  it' (lien  he  dikes  stock  of 
his  condition  with  reference  to  the  outside  world,  he, 
being  active;  minded  f.r  /ii/fiut/u'si,  is  exceedingly 
likely  to  throw  himself  into  natural  science,  but  lu- 
ll as  not,  according  to  our  present  artificial  restrictions, 
the  means  of  getting  any  honours  in  it,  because  he 
would  have  spent  all  his  time  in  getting  honours  in 
literary  studies,  and  there  would  be  none  left.  If 
such  a,  person  as  that  were  to  avail  himself  of  the 
means  that  we  now  have  of  obtaining  proficiency  in 
natural  science,  the  fact  of  .such  a  person  thinking  it 
worth  his  while  to  study  natural  science  would  be  I 
think  as  real  and  as  valuable  a  testimony  to  its  value 
as  any  other  that  could  be  paid  to  it. 

3735.  Quite  apart  from  the  question  of  bifurcation 
or  other  constitution  of  the  school,  could  you  convey 
to   us   your   opinion    as    to   what   scientific   subjects 
can  be  most  beneficially  taught  in  an  endowed  school 
founded  for  middle   classes  to  prepare   for   the  Uni- 
versity ? — I  think  that  boys  should  very  soon  and 
early   be   introduced  to   those   subjects   which    they 
can  study  with  great   advantage  when  young  ;  that 
is  to  say,  the  sciences  of  observation.     I  should  say 
that   boys   should  be    worked    through    botany,    as 
being    an   excellent   classificatory   science,  and    one 
readily  studied,  and  that   is   perhaps  a  thing  which 
boys  might  be  made  experts  and  adepts  at  at  a  very 
early  period.     Then  at  the  same  time  boys  certainly 
should  have  a  certain  minimum  of  mathematics,  and 
then  they  should  have  superadded  to  that  a  certain 
minimum  of  physics  and  of  chemistry  ;  all  those  three 
scientific  subjects,  with  a  background  or  basal  ground 
of  mathematics,  can  be  attained  by  a  boy  before  the 
completion  of  16  years. 

3736.  You    would   not  exclude,  in  a  wide    sense, 
physical  geography  ? — No,  certainly  not.     A  course 
of  such  things  as  the,  rationale  of  tides  and  winds  and 
heat,  and  the  distribution  of  land  and  sea,  as  affecting 
it,  would  be  an  exceedingly  good  stepping  stone  from 
botany  to  the  more  precise  physical  sciences. 

3737.  Have  you  reflected  at  all  upon  the  nature  of 
the  scientific  instruction  which  would  be  given  under 
all  the  limitations  which  now  exist  in  primary  schools  ? 
— No,  I  have  not. 

3738.  (Mr.  Samteelson.)  Ts    it   not   the   case   that 
great  doubt  has  been  expressed  in  France  with  re- 
gard to  the  success  of  the  plan  of  bifurcation  ? — I  am 
not  quite  sure  as  to  France.     I  know  what  has  been 
said  of  Germany,  but  I  do  not  know  what  has  been 
said  in  France. 

3739.  But  are   you   acquainted   with  any   schools 
either  here  or  abroad  in  which  it  has  succeeded,  and 
has  not  been  found  to  be  subject  to  the  disadvantages 
which  are  anticipated  of  it  by  the  Endowed  Schools' 
Commissioners  ? — No,  I  have  not,  but  upon  the  general 
principles   of  human  nature  I    can    understand  how 
failure  can  be  brought  about,  as  it  is  much  easier  to 
make  a  thing  fail  than  to  make  it  succeed ;  all  that  is 
wanted  is  the  wish  to  make  the  thing  succeed. 

3740.  You  would  not,  I  presume,  wish  us  to   aban- 
don the  hope  of  making  it  succeed  ? — No,  certainly 
not.     My  bifurcation  is  not   a  bifurcation   that  takes 
place  until  a  boy  gets  to  something  like  maturity ;  it 
is  when  a  boy  is  mature  enough  on  Sir  James  Shuttle- 
worth's  plan  (see  3726),  to  be  launched  into  life  at  16 
years  of  age,  when  a  boy  acts  in  posts  of  considerable 
responsibility,  like  those  of  clerks  in  offices.     I  do  not 
wish  to  see  the   bifurcation   before   the   completion 
of  the  1 6th  year. 


3741.  At  any  rate  you  would  place  16  as  the  very 
lowest  limit  of  oge  at  which  you   would  like   to  sec 
tliis  l>i  furcat  ion  take  place  ? — I  think  so. 

3742.  Referring  in  I  he  report  of  Messrs.  Greenwood 
and  Koseoe.  iliil  mi!  that  have  relation  rather  to  a  dif- 
ferent class  of  individuals,  namely,  to  those  who  are 
supposed  to  have  received  no  literary  training  what- 
ever beyond  that  which  could  be  obtained  at  a  primary 
school  ? — I  beg  your  pardon.     They  contrast  what 
are  culled  the  gymnasia  with  the  realschulen  of  ( ;••!•- 
many;  the  gymnasia  there  correspond   to  our  public 
schools,  I  apprehend,  as  nearly  as  anything  can  corres- 
pond. 

3743.  But  the  realschulen  on  the  other  hand  would 
correspond  with  something  which  we  have  not  yet  in 
this  country,  but  which  would  imply  no  literary  train- 
ing whatever,  or  scarcely  any  ? — On  the  other  hmul. 
there  are  institutions  which  they  call   nelmtnntuitl, 
not  ruuliijnilen,  such  an  one  as  the  Frederick  Wil- 
liam   Old    Cologne  Gymnasium,    in    Berlin  ;    and    a 
memoir    has   recently   come   into   my   hand    in    tin- 
shape    of  an   address    by   Professor   Pettenkofer,  'of 
Munich,   whoso  name  is  well  known   as  a  chemist, 
wherein  he  contrasts  the  relative  value  of  those  schools, 
and  the  realgymnasia  are  spoken  of  as  being  estab- 
lished institutions  in  Germany,  as  opposed,  I  think, 
on  the  one  hand  to  the  realschulen  and  on  the  othoi 
to  the  old  humanistic  gymnasium. 

3744.  And  that  is  rather  the   model   which   you 
would  wish  to  see  followed  by  the  Endowed  Schools' 
Commissioners? — Rather   the   data  given   me  there 
would  make  me  think  that  the  plan  of  superaddinii; 
science  to  the  humanistic  gymnasium  was  the  true  one 
to  take,  but  the  plan  has  not  been  adopted  to  any  great 
extent,  or  exactly,   in   Germany.      I  believe  it   has 
been  tried  in  the  one  that  I  just  now  mentioned. 

3745.  Then  the  third  class  is  the  one  to  which  you 
would  lean  ? — Yes;  I  should  wish  to  see  schools  with 
a  mixed  curriculum,  simultan  is  the  German  term. 

3746.  I  think  if  I  remember  rightly  the  verdict  of 
Messrs.   Greenwood  and  Roscoe  rather  was  to  this 
effect,  that  men  having  no  literary  training  whatever 
were  not  likely  to  be  so  successful  in  the  capacity  of 
men  of  science  as  those  who  had  received   a  literary 
training  in   addition   to  scientific  instruction  ? — Cer- 
tainly they  were  in  favour  rather  of  the  plan  of  keep- 
ing the  two  subjects  together,  and  requiring  a  certain 
amount  of  literary  culture  from  all  persons. 

3747.  When  you    objected    to    the    separation   of 
literary  and  scientific  studies  you  intended,  did  you 
not,  to  speak  in  the  first  place  of  secondary  schools  of 
a  low  grade  ? — Yes. 

3748.  And  in  the  second  place  of  those  which  pre- 
pare for  the  universities  ? — Yes. 

3749.  But  you  did  not,  I  presume,  intend  to  express 
an  opinion  adverse  to  the  establishment  of  high   and 
special  schools  of  science  in  those   localities   where 
there   was  a  demand  for   scientific,  as  distinguished 
from  combined  scientific  and  literary  instruction   in 
universities  ? — No  ;  I  did  not  mean  to  object  to  that. 

3750.  (Chairman.)  Is  there  any  other  point  upon 
which  you  could  favour  us  with  your  opinion  ? — There 
is  only  one  thing  that  I  should  like  to  mention.   On  my 
former  examination  I  said  something  about  the  plan 
that  we  had  of  students  not  attached  to  colleges,  and 
I  gave  a  certain   number,    something  under    100  as 
being  their  present  numbers.     When  I  returned  I  ob- 
tained a  number  of  copies  of  the  annual  report  of  the 
delegacy  of  those  students,  which  one  of  the  delegates 
gave  me,  in  which  all  the  facts  are  stated,  and  which 
I  will  hand  in  to  the  Commission  (<Jclii-i  i-ini/   in   the 
tame). 


O.  Holleatnn, 
Etq.,  M.D., 

PJL8. 

22  July  1870. 


The  witness  withdrew. 
Adjourned  to  Tuesday,  the  loth  November  next,  at  12  o'clock. 
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PRESENT 


His  GRACE  THE  DUKE  OF  DEVONSHIEE,  K.G.,  IN  THE  CHAIR, 


The  Most  lion,  the  MARQUIS  OF  LANSDOWNE. 
SIK  .1  \MT.S  PHILLIPS  KAY-SIIUTTLEWOUTII,  Bart. 
BEUXIIARD  SAMDELSON,  Esq.,  M.P. 


Rev. 

M.  Pattiton, 
B.D. 

15  Nor.  1870. 


WILLIAM  SHARPET,  Esq.,  M.D.,  Soc.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D.,  Sec.  R.S. 


The  Rev.  MARK  PATTISON,  B.D.,  examined. 


3751.  {Chairman.')  I  believe  that  you  are  Rector  of 
Lincoln  College  ? — Yes. 

3752.  And  also  examiner  in  the  classical  school  of  the 
University   of  Oxford,  and    examiner  in  logic  in  the 
University  of  London  ? — Yes. 

3753.  The  Commission  will  be  glad  to  learn  your 
views  with  respect  to  the  promotion  of  science  in  the 
University  of  Oxford,  and  the  means  by  which  you 
think  that  it  might  best  be    promoted  it  ? — I  should 
divide  what  I  would  venture  to   say  into  the  three 
heads — promotion  by  teaching,  promotion  by  exami- 
nation, and  promotion  out  of  the  endowments  of  the 
colleges. 

3754.  Do  you  think  that  there  is  any  probability 
that  the  University  will   itself  come  forward  with  a 
professional  opinion  upon  this  subject  ? — I  wish  to 
state  to  the  Commission,  in  order  to  stand  right  before 
them,  that  I  do  not  feel  myself  to  be  one  of  those 
persons  who  are  being  at  this  moment  driven  by  a 
communication  which  has  been  made  to  the  University 
by  the  Endowed  Schools'  Commission.     Such  a  com- 
munication has  been  made,  and  it  has  caused  a  very 
considerable  difference  of  opinion  in  the  University. 
Some  wish  to  yield  to  the  demand  there  made,  which 
is  a  demand  that  the  University  degrees,  and  conse- 
quently  its   emoluments,   shall   be   open   to   persons 
without    Greek,    perhaps   with   Latin,   but   at    least 
without    Greek.     A   great   division  of   opinion   has 
arisen  in  the  University  in  consequence  of  this  demand, 
and  some  persons  wish  to  yield  to  it,  other  persons  are 
for  resisting  it.     I  confess  that  I  do  not  like  to  feel 
that  the  University  is  in  that  position,  because  I,  my- 
self,  and   some  others,  have   for  years   been  in   the 
position   of  urging   upon   the   University   that   they 
should  spontaneously  come  forward  and  take  the  step 
which  is  now  proposed,  that  they  should  institute  a 
complete  course  of  scientific  instruction,  which  should 
be  entirely  detached  from  the  literary  instruction  in 
the  University. 

3755.  Will  you  proceed  to   give  us   your   views 
upon  the  promotion  of  science,  by  means  of  examina- 
tions ? — The  great  point  of  difficulty  at  the  outset  is,  as 
to  whether  the  scientific  course  should  form  a  part  of, 
and  should  be  in  some  way  or  other  combined  with,  a 
general  course   of  instruction,  or  whether    it  should 
stand  alone.      A   scientific  course   can   be  combined 
with   literary  training,  either   simultaneously  or  con- 
secutively.    The  examination  for  the  Second  Bachelor 
of  Aits  in  the  London  University,  combines  science 
with   classics  simultaneously,  that  is  to  say,  to  get  a 
second  15.A.  degree,  the  candidate  must  pass  in  Latin, 
and  in  (livek  history,  at  the  same  time  that  he  passes 
in  mathematics  and  physiology.     A  failure  in  any  one 
of  those   three  subjects,  a  failure  in  Greek  alone,  in 
Latin  alone,  or  in  Greek  history  alone,  would  be  a 
failure   to   obtain   the    degree.     In  the  University  of 
Oxford,  at  present,  science  is  combined  with  i-\:, 

iiiiultaneously  but  consecutively.  There  arc  two 
distinct  examinations  held  at  separate  times.  The  B.A. 
degree  is  now  gi\en  after  the  purely  science  exami- 
nation in  some  two  branches  of  physical  science  ;  but 
then,  in  order  to  be  admitted  to  that  examination,  the 
candidate  must  have  passed  an  earlier  examination, 
called  moderations,  at  wliicli  both  Latin  and  Greek, 
and  Latin  .composition,  are  required  ;  he  could  not 
enter  upon  his  scientific  course  without  having  passed 


that  examination.  Consequently,  our  system,  as  it 
stands  at  present,  is,  so  far  as  science  is  concerned,  a 
system  in  which  science  is  combined  with  literature, 
not  simultaneously  but  consecutively. 

3756.  Is  there   nothing  but  classical  literature  re- 
quired for  moderations  ;    are  there  no  mathematics  ?— 
Yes,  there  is  a  certain  quantity  of  mathematics ;  a  very 
elementary  quantity  of  Euclid  and  algebra  is  required. 
Prior  to  the  existing  situation,  which  is  created  by 
Lord  Ly ttelton's  letter,  there  had  been  efforts  on  the  part 
of  certain   persons  in  the  University  to  still   further 
break  down  the   classical  requirement,  to  push  back 
moderations   in  their  preliminary  examination   to   an 
earlier  period  of  the  student's  career,  and  to  diminish 
the  quantity;    but  I  think  it  was  thought  hopeless  in 
the  present  state  of  University  opinion  to  propose  in 
the  University  itself  that  a  curriculum  should  be  open 
which  should  consist  of  science  from  the  beginning. 
What  I  would  venture  to  propose  to  the  Commissioners 
is,  that  it  should  be  recommended  to  the  University 
that  such  a  course  should  for  the  future  be  open.     I 
am  not  able  to  say  anything  about  the  schools.     I  do 
not  feel  that  I  am  qualified  to  offer  an  opinion  as  to 
what  should  be  done  at  school ;  but  whatever  is  done 
at  school,  I  would  propose  that  when  a  young  man 
comes  up  to  the  University,  it  should  be  open  to  him 
to  matriculate  at  once  as  a  scientific  student ;  that  he 
should  not  be  checked  in  that  career  at  any  point  by 
a  classical  requirement  ;  that  if  he  chooses  to  enter  as 
a    scientific    student,     the    University    should    know 
nothing  of  him  but  as  a  scientific  student,  and  that  it 
should  not  throw,  what  I  may  call,  a  bar  in   his  way 
by  seeing  whether   he  knows  anything  of  Greek  or 
Latin.     A  young  man  does  not  usually  come  to  the 
University  until  18,  more  usually  it  is  19,  but  18  is 
the  earliest  age,  and  by  that  time  I  think  that  a  good 
school  might  have  laid  a  sufficient   groundwork   in 
literature,  either  classical  or  modern,  and  that  there 
would  be  quite  enough  to  do  in  the  three  years  during 
which  he  is  in  the  University,  to  conduct  him  through 
a  course  of  mathematics  and  natural  science. 

3757.  Do  I  rightly  understand  you,  that  you  would 
allow  a  young  man  who  had  had  no  literary  training 
whatever  to  enter  himself  on  the  scientific  side  in  the 
University  of  Oxford  ? — As   far  as  the  University  is 
concerned,   I   would   have   the    University   take    no 
cognizance  of  that  matter  if  he  chooses  to  enter  as  a 
scientific  student.     I  would  have  the  University  take 
no  cognizance  of  any  literary  attainments.    Whether 
you  should  require  the  schools  to  certify  themselves 
in    any   way   of  a    man's   literary   attainments,    is    a 
different  question ;    but  I  would  not    have   the  Uni- 
versity put  a  barrier  in  his  way  at  the  beginning. 

3758.  If  a  young  man  were  disposed  to  .study  both 
classics  and  science,  would  you  throw  any  obstacles  in 
his  way  ? — Certainly  not. 

3759.  It  is  your  opinion,  is  it  not,  that  there  should 
be  no   matriculation   examination  whatever  ?  —  Yes, 
that  is  in  order  to  avoid  the  waste  of  time  which  now 
occurs  in  preparing  for  subjects  which  are  not  after- 
wards to  be  studied. 

3760.  When    would  your   first    examination    take 
place  ? — At  the  end  of  the  student's  first  year.     Con- 
Mdering  his  course  to  be  a  three  years'  course,  I  would 
put  it  at  the  end  of  the  first  year. 

3761.  You  would  have  one  examination   for  the 
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classical  students  at  the  end  of  tin'  first  ywir,  mid  one 
for  science  ;  would  you,  at  that  period,  divide,  the 
scientific  <'\:iiiiiimtioii  into  more  than  one  lirancli  ?— 
A(  that  period,  I  think,  tin-  ,-cii-niific  examination  ought 
to  lie,  licit  special,  but  general  and  elementary. 

3762.  Will  you   be  so  "food    as  to  inform  the  Com- 
iui>si(iu  what,  in  your  opinion,  ought  to   be:   the   nature, 
of  (lie  lii-st  examination  on  the  science  side  ? — Speaking 

generally,  I  think  it  might  be,  composed  of  three  ele- 
ments. First,  mathematical  ;  and  1  lay  great  stros 
upon  that,  because  in  our  present,  physical  school  ue 
have  mi  examination  which  does  not  directly  require 
any  mathematics.  (If  course,  indirectly,  it  is  impossible1. 
to  pass  an  examination  in  either  of  the  1. ranches  of 
natural  science1  without  involving  a  small  amount  of 
malliematical  knowledge  ;  but  there  is  nodiivcl  exami- 
nation in  mathematics — no  branch  of  mathematics  is 
reipiirctl  of  the  candidate.  I  would  lay  stress  upon 
that,  because,  as  an  initial  and  elementary  examination, 
I  think  the  future  stnilenN  of  natural  science  should  be 
re  juired  to  show  a  competent  acquaintance  with  the 
element-;  of  mathematics.  1  would  not  push  it  MTV 
far.  I  know  it  is  a  doubt  with  some  mathematical 
friends  with  whom  I  have,  talked  it  over,  whether  it 
should  include  the  calculus;  that  I  cannot  say,  but  it 
should  not  go  beyond  that,  I  think. 

3763.  Is  it  your  opinion,  that  it,  should  not  include 
the  differential  calculus  ? — 1  should   have  thought  not, 
but  L  find  that  some  of  my  mathematical  friends  think 
it  should  :  ami,  of  course,  1  am  not  able   to  offer  an 
opinion  in  opposition  to  theirs. 

3764.  Besides  mathematics,  what  ought  to    be   in- 
clnileil   in  the  second  brunch  ? — In  the  second   branch 
of  examination,   two,   at  least,  of  the   leading  depart- 
ments   of   physical   science    should   be   represented,   I 
think,  nml  I  think  it  should  lit!  left  free  to  the  candidate 
to  name  the  two ;  but  the  details  of  that,  of  course:,  a 
professor  of  physics  would  be  able  to  give  an  opinion 
upon,  which  I  could  not. 

3765.  Is   there  any  one  branch   of  physical  science 
which   you  consider  indispensable,  such  a-;   mechanics, 
for  instance? — I  should  myself  have  thought  that  me- 
chanics had  the  principal  claims,  but  I  would  leave  the 
choice  free,  because  I  can  cenuvive  cases  where  a  young 
man,  from  circumstance's,  has    had  a  chemical   training, 
and  would  prefer  to  offer  chemistry  rather  than  me- 
chanical philosophy.      The   only    point  that   I  would 
remark,  with   regard   to   that,  is,  that  I  think  that  the 
examination  in  the  physical  branch  of  this  preliminary 
examination  should  be  very  elementary,  should  be  only 
in  the:  principles  of  the:  science,  ami  should  not  be  con- 
ducted by  way  of  experiment  or  operation. 

3766.  Anil  you  would  not  require  a  general   know- 
ledge of  physical    science,  but   merely  an  acquaintance 
with   two,    or,    at  most,   three,    branches?' — ( Jem-rally 
speaking,  I  should  have  said    that  that  would   lie  suffi- 
cient, but  I  think  that  rather  a  matter  of  detail. 

3767.  Is  there  any  other  subject  which   you   would 
include    in    this    examination? — Considering   that  all 
literature  ami  language  is  excluded,  on  principle,  from 
this  examination,  1  think   it  would   be   desirable'  to  in- 
clude in  it  the  elements  of  logic.     That  is  done  at  the 
London  University,  and  1  think  is  a  very  valuable  part 
of  the  London  University  science  degree.      It  is  exacted 
lit    the    London    University,  not   only    of  the    second 
Bachelor  of  Arts,  but  also  ol' the  Bachelor  of  Science, 
the  .Master  of  Arts,  and  the  Master  of  Surgery. 

:!76S.  You  think  that  a  certain  amount  of  Mill's 
Logic,  should  come  at  this  early  period  of  the  science 
examination? — 1  put  it  at  the  end  of  the'  first  year, 
because  logic  is  already  included  in  the  University 
examination  called  moderations,  anil  we  find  no  diffi- 
culty in  getting  a  minimum  of  logic,  at  that  period,  and 
also  hecuu.-e  I  have  profiled  no  other  place  for  logic  at 
the  later  stage1. 

3769.  Does   your  experience   of  the   examination  in 
the    University   of  London   lead    yon   to    form   a  high 
estimate  of   the    value    of   logic    being    included    in    the 
examinations   for  young   men   studying   scienlilic  sub- 
jects ? — Yes,  decidedly  so. 

3770.  In  this  examination,  would  you  contemplate 
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having  any  honours  ? — No,  in  this  examination,  I  would 
ha\e  no  honours. 

3771.  Would    any   other  examination,  according   to 
your  scheme,  be  necessary  for  the   lirst    degree?— At 
the  end  of  a  student's  course,  and  a-  a  ive|ui-ite  for  the 

.  I  would  have,  on  the  science  .side,  u  distinct 
science  examination,  anil  that  should  diller  from  the 
preliminary  examination  in  being  highly  specialised. 

3772.  Would  you  divide  this  examination  into  threu 
or  four  different  branches? — Yes,    into  three   or   four 
special  schools. 

3773.  Do  you  consider  that  the  obtaining  honours 

in  this  examination  should  entitle  the  candidate  to  a 
degree? — The  passing  in  honours,  and  it  should  only 
be  an  honours'  school,  but  divided,  say,  into  four  classes 
(I  have  said  four  becan-c  that  is  the  niimlier  at  piv-ent 
in  use1  in  the  l'ni\ersily),  should  entitle  any  per-on 
who  passes  in  any  of  those  four  classes,  even  in  the 
lowest,  to  a  degree.  But  1  would  not  prohibit,  the 
candidate  from  seeking  honours,  and  obtaining  them, 
in  any  number  of  the  schools. 

3774.  Or  also   in   the   classical    examination? — And 
also  ill  the  classical  examination. 

3775.  Would  you  confine  the  degree  in  arts  solely  to 
the  classical  examination  ? — I  do  not   lay  much   sliv<s 
upon   the'  name1   given  to   the   degree,   but     I    think   it 
would  be  found  in   practice  useful  that  those  who  ha\e 
passed  the  classical   curriculum  should  lie  designated 
as  Masters,  or  Bachelors  of  Arts,  and  that  those  who 
passed  in  the  science  curriculum  should  be  designated 
as  Masters  or  Bachelors  of  Science. 

3776.  Am  I  right  in  supposing  that,  in  your  opinion, 
there  should  be  no  pass  examination  for  a  degree,  and 
that  no  one  should  take  a  degree  who  had  not  obtained 
honours  ? — That  no  one  should   obtain  a  degree  who 
had  not  obtained  at  least  a  fourth  class.     Taking  the 
standard  as    it  exists  at  present  at  Oxford,   a  fourth 
class   does    not    imply    any    unattainable  amount   of 
knowledge. 

3777.  Does  the  fourth  class  usually  comprise  a  con- 
siderable number  of  Students  ? — The  fourth  class  in  the 
classical  school  often   contains  a    large  proportion  of 
those  who  come  up,  but  not  nearly  the   same   number 
as  that  of  those  who  pass  below  it,  and  yet  obtain  a 
degree. 

3778.  Could  most  students,  with  a  fair  degree  of 
industry,  obtain  a  fourth  class  in  the  classical  examina- 
tion ? — That  is  rather  a  difficult  question  to  answer, 
because  there  are  a  great  many  students  who  ought 
never  to  have  been  students  at  all,  and  for  those,  I  bo- 
lie\e,  it  would  be  utterly  impossible  to  obtain  a  fourth 
class  ;   it  is  impossible  for  them  ever  to  obtain  a  degree 
even  at  the  low  point  at  which   the   pass  is  at  present 
iixed. 

3779.  However,  you  would  not  fix   it   so  high  that 
young  men  without  any  special  talents  would  be  unable 
to  obtain  a  degree  if  they  exercised  such   industry  as 
might  fairly  be  expected  from  them? — I  would  not  fix 
if    higher   than    the1    stanelarel    at    present   of  the   lirst 
Kuehelor  of  Arts  in  the  London  University. 

3780.  Will  you  enumerate1  the   number  of  schools 
that    yon    would   recommend  ? — That    I    could    only 
venture  to  do  in  outline,  just  to  indicate  my  \iew  ;  tho 
principal  point    of  the   system    would  be.  thai    no  main 
branch  of  science  should  be  omitted  in  the  programme. 
Probably,  in  practice,  if  this  scheme  were  set  on  foot,  it 
would  come  to  this,  that  from  time  to  time  the  number 
of  schools   would   be  remoulded   in   order  to  suit   the 
existing    stale    of    knowledge.      I   should    propose1,    at 
present,  that  there  should  be  one1  school  of  pure  mathe- 
matics, but  in  order  to  avoid  the  objection  that  is  made 
that  pure    mathematics  alone   do   not   give   a   siillicient 
training  without   some  material   liicts,   I  would  include, 
say,  astronomy,  in  the  school  of  pure  mathematics.      A 

id  school  should  be  a  school  of  physics  which 
would  include  mechanical  philosophy  in  its  various 
branches,  and  heat,  treated  mechanically  ;  optics,  per- 
haps, and  acoustics.  A  third  school  should  be  constitute  d 
upon  the  biological  sciences,  physiology,  ami  morpho- 
logy, and  a  fourth  school  should  embrace  the  chemical 
sciences,  both  organic  and  inorganic  chemistry,  and 
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RCO.  heat,  treated  chemically,  and  light,  treated  chemically, 

AA  I'otti*"*,     electri.-itv.  magnetism, mineralogy,  and  crystallography. 
Il-l>  That  is  a  mere  outline  of  a  division  which,  of  course,  is 

capable  of  being  improved  or  modified,  but,  may  just 
-cut  the  nature  of  this  scientific  examination. 

3781.  Would  you  make  any  provision  for  branches 
of  science  not  included  in  those  four  schools  ? — There 
are  important  branches  of  science  which,  I  think,  the 
experience   of  other   institutions    which    have    gone 
further  in  examining  in  science  than  we  have,  leads 
one  to  think  cannot  be  successfully  included  in  a  degree 
examination,    such   as,    generally,    the    class! ficatory 
sciences,  zoology,  botany,  geology,  and  physical  geo- 
graphy, which  are  very  important  points  of  knowledge, 
but,  from  then-  nature,  not  so  capable  of  being  scientifi- 
cally explored  by  an  examination  as  the   others.      I 
think  it  would  be  desirable  that  the  universities  should 
be  represented  in  them,  and  that  the  students  should  be 
encouraged  to  pursue  them ;  but  that,  I  think,  might 
be   done   by  extra  prizes,   such   as  scholarships  and 
fellowships.     Botany,  of  course,  admits  of  asking  most 
minute  and  direct  questions,  and  of  getting  direct  and 
exact  answers,   right  or  wrong,  and  it  is  one  which 
admits  of  a  very  satisfactory  classification  of  the  stu- 
dent's knowledge,  but  not,  I  think,  of  a   satisfactory 
combination  with  the  four  great  subjects,  as  I  have 
sketched  them  out,  viz.,  pure  mathematics,   physics, 
physiology,  and  chemistry. 

3782.  What    would    you  regard    those   degrees  as 
guaranteeing,  or  of  what  would  you  regard  them  as 
evidence? — The  degree,  inasmuch  as  it  would  be  attain- 
able upon  the  fourth  class,  would,  taken  by  itself,  indi- 
cate only  a  special  training  in  that  special  subject  ;  but 
the  honour,  which  would  be  preserved  in  the  Calendar 
of  the  University  as  a  first  class  in  any  of  those  schools, 
ought  to  indicate  as  high  a  degree  of  attainment  in  the 
subject,   as  two   years   special   study  of  it   could   be 
expected  to  produce. 

3783.  In    addition    to    those  degrees,   what    other 
degrees  would  you  recommend  ? — This  is  a  point  on 
which  I  feel  more  doubtful  ;    but  the  London   Uni- 
versity succeeds  in  carrying  on  its  students  beyond  the 
second   B.A. ;  it   has  an   M.A.   examination,    and   a 
Doctor  of  Science  examination,  and  medical  examina- 
tions.    How  far  a  university  situated  in  the  country 
can  ever  become  a  medical  school,  is  a  matter,  I  believe, 
of  great  doubt  among  medical  men.     I  believe,  as  far 
as  1  can    make  out,   that  the  best   opinion    amongst 
medical  men  is,  that  Oxford  could  do  more  in  the  way 
of  a  preliminary  study  of  science  than  by  a  direct  study 
of  medicine.      However,  as  we   do  give   degrees  in 
medicine  (and  I  don't  hear  that  it  is  proposed  to  give 
up  doing  so),  and  as  we  do  examine  in  medicine,  and 
there  is  rather  a  stiff  examination  in  medicine,  I  do  not 
propose  to  abolish  this  examination  ;  but  I  would  allow 
a  science  M.A.  or  B.A.  to  go  on,  and  be  further  ex- 
amined for  his  profession  for  medicine,  on  the  scientific 
side,  and  for  law,  on  the  classical  side. 

3784.  Would  you  have  any  further  degree  in  sci- 
ences, such  as  the  biological  sciences  and  chemistry  ? — I 
feel  very  doubtful  about  that.     The  other  part  of  what 
I  proposed  appears  to  me  so  feasible,  and  so  nearly 
within  our  reach,  that  I  should  not  like  to  complicate 
it    with  what  might  be  the  more  doubtful  proposal  of 
ha\  ing  a  Doctorate  of  Science,  but  I  think  it  would  be 
possible,    if  the  Mastership  of  Science  were  found  to 
work  well,  to  institute  a  still  further  specialised  exami- 
nation  which   should  lead   up  to   the    Doctorate    of 
Science. 

3785.  Have  you  thought  about  the  ndvisableness  of 
including  such    subjects  as   engineering  and  chemical 
technology  ? — I  have  a  great,  ambition  that  the  Univer- 
sity of  Oxford,  which  is  so  wealthy,  should  extend  its 
band  in  every  direction  through  the  country,  and  I  see 
no  reason  why  il  shor.ld  not  oilier  facilities  for  outlying 
technical    branches,   too,    but  it  would    be   a  novelty. 
Wo  have  not  done  anything  of  the  kind  as  yet. 

3786.  To  carry  out  the  scheme  of  which  you  have 
famished   us  with   a  sketch,  it    would   be   necessary, 
wotdd   it,  not,  that,  great,  additions  should  bo  made  to 
the    teaching    apparatus     of    the    University  ?—  The 


Commission  are  aware  that  we  have  at  present  the 
beginning  of  a  school  of  natural  science,  and  we  have; 
se\eral  professors,  who,  as  1  understand,  are  very 
eminent  in  their  respective  brunches,  but  we  have  not, 
in  any  one  of  the  branches,  more  than  one  professor. 
We  have  one  professor  of  physiology,  we  have  one  pro- 
fessor of  chemintry,  we  have  one  professor  of  pure 
mathematics,  and  of  natural  philosophy  we  have  two  ; 
and,  to  carry  out  my  proposed  scheme,  that  would  be  a 
wholly  inadequate  staff. 

3787.  Has  not  the  University  made  very  extensive. 
provision  for   scientific   teaching,   by   the  erection  of 
museums  and  laboratories,   of  late  years  ? — We   have 
spent  many  large  sums  of  money  in  that  direction,  and 
we  maintain  the  museum,  with  its  appurtenances,  at  a 
very  large  annual  cost.     The  cost  of  the  museum  to 
the  University  is  now  about  2,000/.  a  year,  exclusive 
of  the  salaries  of  the  professors.     I  speak  of  the  mere 
maintenance  of  the  physiological  and  chemical   depart- 
ments.    I  do  not  include  the  additions  made  from  the 
University  chest  to  existing  establishments. 

3788.  If  more  teaching  apparatus  is  required,  have 
you   resources  for  providing  it  ? — I  consider  that   wo 
possess,  in  the  college  funds,  ample  resources,  without 
trenching  at  all  upon  the  work  which  we  at  present 
do  on  the  classical  or  literary  side. 

3789.  Is  it  your  opinion  that  a  larger  proportion  of 
the  college  endowments  is  applied  in  the  department 
of  classics  than  is  required  for   the  thorough   culti- 
vation of  classical  literature  ? — That  is  the  case,  and  that 
it  is  so,  is  owing  to  the  mode  in  which  the  fellowships 
are  bestowed.     The  fellowship,  I  may  say,  was  origi- 
nally a  means  of  maintaining  a  student  (I  may  call  him 
a  student,  although  he  had  taken  the  first  degree),  a 
Bachelor  of  Arts  in  Oxford,   to  study  for   his  M.A. 
degree,  and  he  had  in  this  fellowship  a  maintenance,  and 
no  more.     As  the  estates  gradually  increased  in  value, 
by  the  general  increase  of  property  in  the  country,  it 
gradually   became  the  custom  to  divide  the  surplus 
rents.     Then,  in  a  way  which  I  need  not  recapitulate, 
which  is  well  known  to  the  Commissioners,  it  became 
the  custom  to  allow  a  fellow  after  election  to  be  non- 
resident, and  to  receive  that  dividend,  and  the  conse- 
quence is,  that  out  of  the  total  number  of  fellowships 
in  the  University,  by  far  the  larger  number  are  held 
by  persons  who   have  ceased   either   to   study  or    to 
teach,  or  to  do  anything  whatever  in  the  University 
except  coming  down  occasionally  to  vote  at  a  college 
meeting. 

3790.  There  are  about  360  fellowships  at  Oxford, 
are  there  not  ? — The  number  has  been  reduced  to  about 
360,  and  they  are  not  all  of  equal  value  ;  the  value  in 
different    colleges    being    dependent    upon    the    total 
amount  divisible  as  dividend  in  that  college,  and  upon 
the  varying  rent  of  the  year,  according  as  it  is  a  good 
or  a,  bad  year,  but  they  may  be  said  to  range  generally 
from  the  value  of  200/.  to  300/.  a  year.     Of  those 
360  fellowships,  the  number  engaged   either  as  pro- 
fessors, or  as  college  tutors,  or  as  private  tutors,  or  as 
bursars,  or  as  college  officers,  in   one  way  or  another, 
I  reckon  approximately  (for  it  can  only  be  ascertained 
approximately,  because  it  is  a  variable  number),  is  under 
100 :  out  of  the  360, 1  should  say  that  it  was  considerably 
under  100,  but  it  may  be  100. 

3791.  Do  I  understand  that  your  proposal  would  be 
to  suppress  all  fellowships  the  holders  of  which  are  not 
employed  in  teaching,  or  in   doing  University  work  of 
some  kind  ? — I  am   afraid  that  if  I  were  to  say  that 
260  fellowships  should  be  Suppressed,  I  might  throw 
ridicule  upon  the  whole  proposal.     I  should  not  like 
to  be  asked  to  say  that. 

3792.  Is  it  your  opinion  that  a  considerable  pro- 
portion of  them   might,  be   suppressed? — I  think  that 
we  are  all  prepared  for  a  further  very  large  suppres- 
sion of  fellowships,   but   there    is  a   great    difference 
of  opinion  us  to  how  far  that  should  go. 

3793.  But  you  are  of  opinion  that   men's  minds  are 
prepared  for  a  very  large  suppression  of  non-working 
fellowships?  —  I  think  that  a  large  majority  of  the 
residents  in  the  University  woidd  be  in  favour  of  a 
further  large  suppression  of  fellowships. 
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3794.  Of  the  total  number  of  fellowships,  li< i w  many 
have  been  awarded  lor  attainment  in   mathematical  and 
physical  science? — I   think  somewhere  about  30.      It   is 
impossible  to  assign  the  number  exact  lv,  because   there 
are  at  present   on   the  books  of  the  colleges   men  who 
came  in,  not  by  exnmin:itioii,   lint    in   the  viiy  ol'  suc- 
cession,   on    the    ol<l    system   of  succession,  but   whoso 
claim  to  a  fellowship  rests  on  mathematical  attainments 
although  t  hey  iliil  not  obtain  it,  by  mutliem:ilics. 

3795.  Has    provision   been  made  for  tin  increase  in 
the  number  of  fellowships  awarded  to  mathematical  and 
physical   science  ? — A    process    is    going    on    at    this 
moment,   under  the  original    ordinance    of  the  Com- 
mission of  1854,  which  is  not  yet  exhausted,  by  which 
endowment  is  constantly  passing  from  the  classical  side 
of  the  University  to  the,  natural  science  side  ;  but  that 
process  is  slow,  and  the  amount  is  small. 

3796.  When   it   has   come   into   full    operation,    it 
would  still,  I  presume,  leave  a  great  majority  of  the 
fellowships  awarded  solely  for  classical  attainments  ? — 
Yes.     The  number  of  fellowships  remaining  to  be  sup- 
pressed, under  the  ordinance  of  1854,  I  am  not  able  to 
state,  but  it  is  very  small. 

3797.  Are  -you  further  of  opinion  that  there   is  a 
waste  of  teaching  power  by  the  colleges,  in  so  far  as 
each  college  undertakes  the  exclusive  instruction  of  its 
own  men? — There,  is  a  jealousy,  which  is  unavoidable 
from  the  constitution  of  the  colleges.     A  college  does 
not  like  to  be  thought  unable  to  give  tutorial  instruc- 
tion to  its  own  men,  and  that  leads,  on  the  one  side,  to 
imperfect  provision  for  instruction,  and,  on  the  other 
side,  to  a  superfluity  of  the  same  kind  of  instruction. 

3798.  Are  no  mutual  arrangements  made  by  any  of 
the  smaller  colleges  ? — I  am  happy  to  say,  and  this  is 
one  of  the  greatest  improvements  that  we  have  made  of 
late  years,  that  within  the  last  three  or  four  years  five 
or  six  of  the  smaller  colleges  have  combined  for  tutorial 
purposes  ;  but  that   combination   is   not    a   statutable 
combination,  nor  a  permanent  one,  it  is  not  even  sanc- 
tioned   by   the    respective    colleges ;    it    is    entirely  a 
personal  combination  among  the  tutors  of  those  col- 
leges, by  which  they  agree  to  reciprocate  their  pupils, 
and  that  has  led  to  a  great  improvement  in  the  level  of 
instruction.     It   has   enabled   one   man   to   specialise 
himself  and  devote  himself  to  one  branch,  and  it  eco- 
nomises labour  generally.     I  should  like  to  see  that 
system  put  upon  a  systematic  and  statutable  basis,  and 
extended  throughout  the  University. 

3799.  You   have  no   fears   that    classical   learning 
would  suffer  from  a  suppression  of  a  portion  of  the 
fellowships    now    awarded    for    classical    learning  ? — 
I  have  long  been  of  opinion   that  the  bestowal  of  a 
fellowship,  or  a  pension  of  300/.  a  year,  to  a  young  man 
of  24,  for   obtaining   a   first  or  second   class    in    the 
classical  schools,  is  an  expenditure  of  the  University 
funds    which    produces   no  result,  in    respect   of  the 
encouragement  of  those  studies,  beyond  what  might  be 
produced  by  the  honour  alone.    1  think  that  we  should 
Lave  exactly  the  same  amount,  in  quantity  and  quality, 
of  classical  study  if  we  had  no  non-resident  or  prize 
fellowships. 

3800.  Supposing  that  a  considerable  number  of  the 
fellowships  were  suppressed,  what  would  you   do  with 
the,  funds  so  obtained  in  the  way  of  endowing  science? 
— My  proposal  would  be  merely  an  extension  of  the 
system   inaugurated    by   the    Commissioners   of  1854, 
which    was    to    allow    the-    non-resident    fellowships 
gradually,  in  the  lapse  of  years,  to  pass  into  permanent 
endowments  for  practical  teachers  mid  professors,  either 
resident  in  the  University  or   dispersed   about   the  face 
ol 'the  country.     The  difference  in  principle,  as  to  the 
bestowal  of  the  money,  would  be  simply  that  instead  of 
bestowing  the  pension  as  a  sinecure  at  24,  retrospec- 
tively and  with  reference  to  past  attainments,  I  would 
bestow  it  prospectively,  with  the  obligation  to  pursue, 
in  some  tangible  and  mensurable  shape,  the  subject  for 
acquirement  in  which  the  pension  was  bestowed. 

3801.  The;  total  number  of  scholarships  and  exhibi- 
tions is  large  at  Oxford  at    present,   but    is   not    a    very 
small   proportion   given   to  students   of  science  ? — As 
nearly  as  i    am    estimate,    the    sum    auuually   spent 


on  students  in  scholarships  and  exhibitions  is  about 
35,000/.,  and  of  that  a  very  -mall  proportion  is  at 
present  bestowed  upon  ^-jence  students. 

.'icS02.  Are  yon  of  opinion  that  I  In:  number  of 
scholarships  granted  for  classics  is  larger  than  IB 
required  ? — The  number  of  scholarships  granted  lor 
classics  is  larger  than  is  required  by  the  interest^  of 
classics.  When  I  say  that  it  is  larger  than  is  required, 
I  do  not  mean  large  in  proportion  to  wlmi  is  bestow,! 
on  natural  science,  but  larger  than  is  necessary  to  pro- 
mote the  study  of  classics,  am!  that  arises  again  from 
rivalry  between  the  colleges.  The  colleges  may  be 
considered,  with  respect  to  able  students,  as  rival  pur-- 
chasers in  the  same  market,  and  they  go  about  the 
schools  bidding  against  each  other  lor  the  liest 
scholars.  The  smaller  colleges,  which  have  not  the 
inducements  which  t  lie  larger  colleges  have  to  attract, 
students,  lirsl  raised  their  scholarships  to  80Z.  a  year, 
40Z.  being  the  previous  average,  gradually  raising  them 
to  80/.,  and  we  now  find  that  80/.  is  not  sufficient,  that 
we  cannot  compete  with  the  larger  colleges  at  80/., 
and  we  are  going  on  to  907.  and  100/.  in  order  to  get 
students  of  tolerable  ability. 

3803.  Do  any  of  the  colleges  grant  scholarships  to 
students  without  requiring,  what  you  consider,  sufficient 
attainments? — There    is    only   a    certain    number   of' 
students  in  that  rank  of  life,  and  who  are  able  to  afford 
the  expense  of  a  University  course,  produced  every  year, 
and  I  think  I  must  say  that  we  have  found  that  we  are 
not  able  to  fill  the  scholarships,  all  round,  with    \oung 
men  of  sufficient  ability  to  warrant  their  having  this 
large  amount  of  assistance  in  their  college  career. 

3804.  What   remedy    would    you    suggest    for   this 
state  of  things  ? — The  only  remedy  that  I  can  suggest 
is,  that  there  should  be  a  general  examination  once  a 
year  in  the  University  for  scholarships.     An  examina- 
tion of  the  same  character,  I  do  not  mean  in   the  same 
subjects,  but  of  the  same  character,  as  the  Indian  Civil 
Service  examination,  which  should  be  open  to  all  the 
world,  and  that,  say,  the  40  or  50  best  students  who 
came  out  at  the  top  in  that  examination  should  have 
the  scholarships  for  that  year  awarded  them,  and  they 
might  then  afterwards  be  distributed  among  the  col- 
leges in  some  way  to  be  agreed  upon. 

3805.  As  the  number  of  classical  scholarships  de- 
creased, would   you   increase  the   number   of  mathe- 
matical and  science  scholarships  ? — I   would   increase 
the  number  of  mathematical  and  science  scholarships, 
not  by  creating  them  all  at  once,  but  by  allowing  them 
to  grow  as  the  demand  grew. 

3806.  At   present   is   it   not   probable   that    there 
would  be  a  sufficient  number  of  well  qualified  candi- 
dates  for  any   great  increase  in   the  number  of  science 
scholarships? — There  certainly  wonld  not,  there  being 
few  schools  at  which  those  subjects  are  taught. 

3807.  Will  you   now  favour  the  Commission   with 
your  recommendations  with  respect  to  the  teaching  of 
science  ? — The  scheme,  of  which  1  have  drawn  out  an 
outline,  might  be  called  the  scheme  of  a  graduated  pro- 
fessoriate.  Although  the  name  does  not  exist,  the  thing 
exists  in  rudiment  with  us  already  ;  it  would  be  merely 
to  develope  further,  and  to   apply  to  physical  science 
the  system  upon  which  we  are  beginning  to  act  on  the 
classical  side.  A  young  Bachelor,  or  Master  of  Science, 
as  soon  as  he  has  taken  his  degree,  might,   if  he  chose, 
go  out  into  the  world   to  his  profession,  or  he  might,  if 
he  chose,  stay  in  the  University ;  but  if  he  stays  in  the, 
University  for  the  purpose  of  giving  up  his  time  and 
spending  his  life  as  a  teacher  of  science,  he  ought  to  be 
justified  in  looking  forward  to  a  career  and  to  a  pro- 
vision in  life.     The  great  defect  of  the  old  tutorial  sys- 
tem, out  of  which  we  are  just  emerging  in  the  Univer- 
sity, was  that  a  tutor  spent    in   tutorial  work  the   first 
10  or  15  years,  the  best  years  of  his  life,  during  which 
he  was  making  a  very  handsome  income  by  tuition,  but 
at  the  end  of  that  time,  when   he  wanted  to  settle  in 

•  life,  he  had  no  means  ol'  doing  so.  for  if  he  married  he 
had  to  give  up  his  fellowship,  and  lost  his  tutorship, 
and  he  had  no  profession  on  which  to  fall  back  :  con- 
sequently, he  was  obliged  to  go  into  orders  and  take  a 
college  living.  That,  wa,s  the  old  system.  Now,  it  is 
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found  necessary  to  give  up  that  system.  We  lind,  even 
as  thinirs  are  at  present,  that  we  can  goon  no  longer 
upon  that  svstem  ;  we  must  be  able  to  offer  a  career  to 
our  young  teachers  if  they  will  devote  their  lives  to 
teacliiuu'  i'1  the  University.  This  scheme,  which  I  ha\e 
ea'led  a  graduated  professoriate,  is  merely  intended  to 
secure  a  career  to  men  who  so  devote  themselves  to 
teaching.  A  young  Bachelor,  or  Master  of  Science, 
would  then  say  to  the  University,  "  I  am  ready  to  take 
"  pupils,"  and  the  University  should  say  to  him,  "  We. 
"  will  give  you  a  small  stipend  of  60/.,  or  801.,  or  100/. 
'•  a  \  ear.  and  you  shall  take  pupils,  and  receive  fees  from 
"  them."  He  would,  in  the  next  two  or  three  years,  very 
soon  ascertain  whether  he  could  get  pupils,  and  whether 
the  work  suited  him,  and  whether  he  was  willing  to 
commit  his  future  to  a  university  career.  It  would  then 
be  open  to  him,  if  he  distinguishes  himself  as  a  private 
tutor,  or  repetiteur,  to  become  a  candidate  for  an 
inferior  grade  of  professorship  (what  I  may  call  a  sub- 
professor,  or  a  tutor,  the  name  is  unimportant).  In  the 
first  instance,  I  imagine  that  he  would  be  pretty  well 
occupied  in  preparing  the  candidates  for  the  preliminary 
examination  which  I  have  sketched.  At  the  end  of 
two  or  three  years,  if  he  became  a  sub-professor,  he 
would  be  in  some  special  faculty,  his  pupils  would 
then  be  of  a  special  kind,  and  he  would  have  pupils 
who  were  preparing  for  their  final  examination  in 
some  one  of  the  special  schools.  He  should  then 
receive  such  a  salary  as  would  enable  a  young  un- 
married man  to  live  in  the  University.  The  position 
of  the  highest  grade  should  be  that  of  professor,  and 
the  number  of  professors,  I  think,  need  not  be  fixed, 
but  might  vary  from  time  to  time,  according  to  the 
demands  of  the  leading  subjects  in  the  final  exami- 
nation schools,  the  mathematical,  the  physical,  the 
physiological,  and  the  chemical  ;  but  these  professors 
should  be  the  most  eminent  men  who  can  be  selected 
out  of  the  body  of  young  teachers,  and  they  should  be 
provided  for  sufficiently  to  enable  them  to  many  and 
live  and  settle  in  the  place. 

3808.  According  to  your  views,  would  those  young 
men.  under  whatever  name  they  arc  called,  whether 
teachers,    or    tutors,    or  sub-professors,  teach  in  con- 
nexion with  the  professors,  or  would  they  be   allowed 
to  teach  according  to  their  own  discretion  ? — On  that 
point  there  is  considerable  difference  of  opinion.    Some 
of   my    friends    think   that   sub-professors    and    pro- 
fessors cannot  work  together.    I  think  that  a  matter  of 
detail   which    would    work  itself    out    between    the 
younger  man  and  the  older  man.     There  will  always 
be,  and  there  are  now,  plenty  of  matters  of  dispute 
and  difficulty  between  the  various  teachers,  and  there 
would  always  be  so  ;  but  I  think  that  those  are  things 
which  practice  would  make  smooth. 

3809.  (Should  you  be  disposed,  in  any  instances,  to 
recommend  the  appointment  of  more  than  one  professor 
in  precisely  the  same  subject  ? — That,  I  think,  would 
come  about  in  this  way,  that  there  must  come  an  age, 
somewhere  between  50  and  60,  or  say  at  60,  when  a  pro- 
fess, >r  ought  to  be  released  from  any  obligation  to  appear 
in  the  chair,  but  I  would  not  superannuate  him,  and  put 
him  upon  a  mere  retiring  pension,  unless  he  wished 
it.     1  would  leave  him  his  professorship  ;  he  might  be 
very  useful  to  science  long  after  he  had  lost  a  taste  for 
teaching  it,  and,  in   that   case,  a  co-ordinate  professor 
might  be  appointed,  side  by  side  with  him,  who  should 
perform  the  duties  of  the  chair. 

3810.  You  would  not.  I  presume,  have,  for  instance, 
two  professors  of  chemistry  teaching   both   the  same, 
branch    of   chemistry,    and,    so    to    speak,    competing 
against    each  other    for  students? — 1  think  it  would 
hardly  be  advisable,  in  any  case,  to  have  two  professors 
of  precisely  the  same  part  of  the    same    subject,   but, 
in  so  large  a  subject  as  chcmi-lry,  or  so  large  a  subject 
as   physiology,   in   each    of  which   we   have  only   one 
professor   at    present,  I   believe   both   professors,   both 
Sir  Benjamin  Brodie  and   Professor  IJolleston,  would 
be  very  glad  to  divide,  their  subject  with  another  man. 

3811.  You  consider,   do  you   not,   that  a  number  of 
new    chairs    of    science    would    be    desirable'?  —  The 
obtaining,  by  the  University,  of  some  20  or  30  eminent 


men  of  science'  would  be  a  great  boon  to  the  place. 
There  is  plenty  of  teaching  energy  amongst  the  young 
men,  but  owing  to  there  lieing  no  future  for  them,  to 
their  knowing  that  there  is  no  career,  and  that  the 
more  thoroughly  they  throw  themselves  into  the 
teaching  of  one  subject,  the  less  hope  they  ha\e  of 
succeeding  in  another  profession,  their  ardour  is 
damped  after  a  certain  time.  After  a  man  has  passed 
35,  it  is  found  that  his  teaching  energies  flag,  and  he 
has  not  replaced  them,  that  is  to  say.  their  place  has 
not  been  taken  by  the  interest  of  scientific  research, 
and  if  we  could  have  in  the  University  at  once  some  20 
or  30  men  who  possessed  the  true  spirit  of  scientific 
research,  I  think  it  would  be  a  great  boon  to  the 
esprit  or  the  temper  of  the  place. 

3812.  Would  you  propose  that  the  most  important 
chairs  should  be  more  highly  endowed  than   they  are 
at  present  ? — I  think  the  highest  endowed  professor- 
ship  in    the  University    (the    theological    except ed ) 
is   the    Sanscrit,    which    approaches    1,0001.    a    year. 
On   the   scientific   side,    the    highest    endowed    chair 
is,  I  think,  the  physiological,    which   Professor   Rol- 
leston    holds,  and  that  is   800/.   a  year.     Looking  to 
the  expense  of  house  rent  and  living  in -Oxford,  I  do 
not  think  that  a  man  can  bring  up  a  family  in  Oxford 
on  800/.  a  year. 

3813.  You  think  that  the  influence  resulting  from 
the  introduction  of  a  considerable  number  of  eminent 
men  would  have  a  great  effect  upon  Oxford  generally? 
— I  think  it  would  be  exactly  what  we  want,  to  effect 
the  object  on  behalf  of  which   I   have  been  arguing 
now;  that  it  would  not  do  for  us   to  wait  until  the 
pupils  came  to  set  up  a  board  of  teachers.     I  think  if 
we  got  eminent  men   in  their  respective  departments, 
they    would    immediately    attract    pupils     in    those 
departments. 

3814.  If  there  were  eminent  teachers,  you  think  that 
there  would  be  no  lack  of  students? — If  there   were 
eminent  teachers,  considering  that  the  expenses  of  the 
place  have  been  so  materially  reduced  by  permission 
to  students   to   lodge  out,  I  think  that  there  would  be 
no  lack  of  science  students. 

3815.  You  contemplate,  do  you  not,  as  an  ultimate 
measure,  that  the  various  branches  of  science   should 
be  grouped  together,  and  located  in  special  colleges  ? — 
That  is  part  of  a  very  wide  question,  that  of  academies 
in   science.     In  order    to    give    completeness    to    the 
appearance  of  the  scheme,  I  wish  to  indicate  that  as  a 
mode  in  which  I  think  the  college  endowments  could 
be  most  efficiently  brought  to  bear  upon  science.    The 
endowments  that  1  am    proposing    to  convert  to  the 
purposes  of  science  do  not  exist,  as  University  funds  ; 
they  are   not  University   funds,    they   are   collegiate 
funds.      Each    college   already  constitutes,  for  a  great 
variety  of  purposes,  a  corporation  ;  and  I  would  only 
propose    to    superinduce    upon    the    already    existing 
corporate  body  a  given  scientific  character. 

3816.  What    is    the    number    of  mathematical   and 
physical  professors  in  Oxford  at  present  ? — Eleven,  1 
think,  is  the  number. 

3817.  Have  you  formed  any  idea  as  to  the  extent  to 
which  you  think  this  number  ought  to  be  increased  ? — • 
Looking  to  the  four  schools  that  1  have  sketched  out,  the 
school  of  pure  mathematics  would,  I  think,  require  t  hire 
leading  professors.     The  physiological  school,  I  think, 
cannot  do  with  less  than  two.     I  say  that  on  the  autho- 
rity of  Dr.  Rolleston.     I.  have  often  heard  him  say  that 
he  should  like  to  see  another  man  appointed  by  his 
side.   And  in  the  chemical  school  I  should  hardly  think 
that  three  would  be  sufficient.     And  then  there  are  the 
outlying  subjects:  zoology  is  not  represented  at  all;  in 
botany  there  is  one  professor;  and  in  geology  there  is 
one  professor  at  present  :  but  as   I  said  just  now  the 
process  must  necessarily,  on  account  of  the  mode  in 
which  the  funds  are  to  be  derived  from  colleges  by 
the  suppression   of  fellowships,  be  a  gradual  one,  and 
those  professors,  even  if  they  could  be  found  en  masse, 
could  not  be  provided  at  once;  they  must  grow.     Sup- 
posing that  we  got  one  eminent  man  in  one  department, 
lie  would  draw  a  number  of  pupils,  and  then  it  would 
spread  ;  another  man  would  conic,  and  he  would  draw 


ROYAL   COMMISSION   ON  SCIENTIFIC   INSTRUCTION,   ETC.  : — MINUTES   OF  EVIDENCE.         245 


pupils  ;  and  so  we  should  see  in  what  direction  tho  call 
was  nio-i  urgent  for  the  increase. 

3818.  Jinny  of  the  professorships  arc  vory  poorly 
paid  at  pre-ont.  arc  they  not.  ? — Many  of  the  professor- 
ships, both  on  the  scientific  and   on  the  classical   side, 
are  poorly  and  inadequately  paid. 

3819.  Probably  the  first  application  of  any  available 
funds  would,  in  your  opinion,  be  to  increa-e  the  stipends 
of  those    professors   to   an   adequate,   amount? — That 
would   bo   the  first  application  of  the  funds  as  they 
were  set  loose. 

3820.  Is  it  not  a  fact  that  some  of  the  professors  at 
present  have  either  no  classes,  or  very  small  classes  ? — 
That  is  the  popular  objection  to  the  increase  of  the 
professoriate.   It  is  very  obvious  to  say,  "Here  you  ha\c. 
a  very  eminent  professor  who  is  lecturing,  or  ready  to 
lecture  on  such  a  branch,  and  but  one  pupil  has  come." 
That  is  the  fact ;  but  that  is  owing  to  tho  narrow  con- 
stitution of  tho  examinations  as  they  stand  at  present. 
Tho   students,  naturally,  will  only  attend  those  subjects 
which  help  them  in  their  examinations. 

3821.  Arc  your  views,  generally,  as  to  non-resident 
fellowships,  shared  by  a  considerable  number  of  Oxford 
men  at  present  ? — As  I  said  just  now,  I  think  that  if 
the  majority  of  the  active  resident  teachers  were  polled 
at  this  moment,  a  large  majority  would  be  found  in 
favour  of  a  considerable  reduction  of  the  number   of 
non-resident  fellowships ;  but  I  do  not  think  that  there 
would  be  found  even  a  respectable  minority  who  would 
support  the  entire  abolition  of  prize  fellowships.     I 
find  very  few  of  the  senior  men  who  would  at  all  agree 
with  me  in   thinking  that  the  prize  fellowships  were, 
not  useful  ;  they  think  that  a  certain  number  of  prize 
fellowships   should    be  bestowed  every  year  in    order 
to  maintain  classical  studies,  because  they  think  that 
classical  studies  would  sink  without  those  prizes. 

3822.  Is  it  your  opinion  that  prize   fellowships  are 
actually  injurious  to  proficiency  in  classical  literature? 
• — I  should  rather  say  that  the  prize  fellowship,  as  now 
bestowed,   was  injurious  to  the    general  character  of 
study  in  the  place.     That,  however,  has  been  a  debate- 
able  opinion,   and  to  place  the  arguments  before  the 
Commission  would  require  a  very  long  account  of  the 
way  in  which  the  University  got  into  its  present  mode 
of  bestowing  its  fellowships  ;  but  I  entered  into  that  in 
print,  about  two  years  ago,  so  fully  that  I  think  T  had 
better  not  repeat  it. 

3823.  What  is  your  opinion  as  to  professors  being 
employed  as  examiners? — I  think  it   is  a  great  delect 
in  our  system  of  examinations  at  present,  that  they  are 
conducted  chiefly  by  young  tutors  who  examine  their 
own  pupils.     There  are  two  drawbacks  in  the  system. 
First,    that   the   tutor    examiner   is    not    thoroughly 
acquainted  with  the  specialty  of  any  given  subject,  but 
is  rather  a  man  of  general  information  over  the  general 
field  of  classics  ;  and,  secondly,  that  he  has  to  examine 
his  own  pupils,  or  persons  with  whom  he  has  more  or 
less  come  into  contact  as  a  teacher.     That  of  course 
would  bo  the  case  where  the  professor  examined  ;  the 
professor  would  examine  pupils  who  had   been  in  his 
cla-ses,  but  an  eminent  professor  who  lectures   is  not 
expected  to  come  into  personal  contact  with  the  pupils, 
he  hands  that  over,  in  the  scheme  that  I  have  sketched, 
to  the  younger  repetiteur  who  trains  the  pupil  imme- 
diately,   and    that   danger   of    being    called    upon    to 
examine  your  own  pupils  would  not  apply,  I  think,  to 
a  professor. 

3824.  You  do  not,  I  presume,  see  any  objection  to 
the  professors  themselves  being   examiners  ? — Where  a 
professor  has  made  himself  personally  acquainted  with 
his  class,  and  got  interested  in  the  young  men  of  whom 
it  is  composed,  there,  would  be  the  same  danger  as  in 
the  case  of  a  tutor  examining,  but  the  professor  would 
have  tho  other  advantage,  which  the  tutor  examiner  has 
not,    of    being   more    specially   acquainted    with    his 
subject. 

:iSL'.j.  Where  could  the  University  obtain  examiners 
if  it  did  not  employ  the  tutors  in  that  capacity  ? — In 
the  scheme  of  which  I  have  given  an  outline,  it  would 
not  be  required  that  all  of  my  second  and  third  grad<: 
of  teachers,  my  sub-professors,  and  professors,  should 


be  employed  locally  in  the   University.     It  should  lx-  Rev. 

I'lioiigh  ii'  a  man  showed  that  lie  was  employed  in  any  M.  Pattitm, 
great  national  or  public  institution  as  a  teacher,  and  he 
mi'ilil,  in  thai,  ca-e,  1  think,  carry  his  stipend  away  15  Nov.  1870. 
with  him,  to  a  place  which  would  be  in  fact  a  place  _____ 
that  was  preparing  pupils  for  the  University.  That 
is  a  privilege  which  would,'  require  to  be  strictly 
guarded,  but,  I  think,  in  order  to  bring  the  endowments 
of  Oxford  to  bear  upon  the  face  of  the  country  at  large, 
it  would  be  necessary  to  have  such  tin  extension  of  the 
professoriate.  That  largo  body  would  supply  a  number 
of  men,  who,  I  think,  would  furnish  a  Sufficient  body  of 
examiners  over  the  whole  field  of  subjects.  With 
reference  to  what  I  was  saying  just  now,  as  to  tho 
moot  point,  whether  a  professor,  or  a,  sub-professor, 
drawing  a  salary  from  those  college  endowments,  should 
be  required  to  be  located  within  the  precincts  of  tho 
University,  and  to  be  exercising  his  functions  there,  I 
think,  under  given  circumstances,  he  should  ;  but  I 
think  that  a  certain  number  of  those  teachers  might  be 
allowed  to  exercise  their  functions  over  the  face  of 
England,  provided  the  institutions  where  they  were 
functioning,  were  up  to  the  academic  grade,  and  were 
not  merely  elementary  schools.  The  rival  proposal  to 
that,  is  a  proposal  which  has  found  a  considerable  degree 
of  favour  under  the  name  affiliation,  that,  is  to  say,  that, 
there  should  be  certain  schools,  and  colleges,  and 
institutions,  up  and  down  the  country,  which 
should  be  affiliated,  and  that  residence,  and  attend- 
ing courses  of  lectures  in  those  affiliated  college--, 
should  be  equivalent  to  residence  in  the  University. 
I  dare  say  that  might  work,  but,  on  the  whole,  I  would 
rather  send  the  Oxford  professor  to  the  institution 
than  bring  up  the  candidate  merely  to  be  examined 
by  the  Oxford  professor.  I  should  be  in  favour  of 
sending  out  colonies  of  teachers  who  might  be  em- 
ployed in  those  institutions,  rather  than  of  adopting 
the  plan  of  affiliating  them.  My  first  principle  is,  that 
the  doors  of  the  University  should  be  open  without 
bar  or  hindrance  to  all  the  world,  not  only  to  the 
English  Empire,  but  to  anyone  who  chose  to  matricu- 
late. The  affiliated  system,  on  the  contrary,  limils 
those  benefits,  or  gives  higher  privileges  to  the  affi- 
liated institutions,  whereas  I  would  allow  anyone  who 
chose  to  matriculate.  Then  comes  the  question, 
whether  you  would  allow  any  candidate,  without  resi- 
dence in  the  University,  to  offer  himself  to  pass  the 
University  examination,  and  that  is  a  very  difficult 
question,  certainly.  I  think,  on  the  whole,  that  it 
would  conduce  to  the  general  purpose  of  bringing  the 
University  into  contact  with  all  parts  of  the  empire,  if 
students  from  every  corner  of  it  were  admitted  to  the 
examinations  without  residence,  without  passing  a 
certain  number  of  months  or  terms  within  the  pre- 
cincts, and  attending  certain  lectures.  But  that  would 
require,  of  course,  to  be  carefully  guarded,  for  this 
reason,  that  that  system,  which  is  the  system  of  the 
London  University,  implies  that  an  examination  test, 
without  the  college  test,  can  test  everything — and  it 
certainly  cannot.  The  examination  test  can  test  a 
great  deal,  but  there  are  things  which  the  college  test, 
or  tho  test  of  residence  and  personal  communication 
can  test,  which  the  examination  tost  cannot ;  and, 
therefore,  I  should  greatly  prefer  that  a  student  should 
reside.  Every  encouragement  should  be  given,  in  the 
way  of  exhibitions,  to  bring  the  students  to  the  place, 
and  to  the  professors  ;  but  as  that  cannot  be  carried 
through,  I  would,  under  certain  safeguards,  admit  to 
the  examinations  of  the  University  non-resident  stu- 
dents, on  the  same  system  as  the  London  University 
does. 

3826-7.  Has  the  subject  of  admitting  non-resident 
candidates  for  degrees  been  mooted  at  Oxford? — It 
has  been  mooted  and  the  question  of  the  affiliation  of 
colleges  has  been  stirred,  as  the  other  alternative, 
but  it  is  scarcely  practical  at  present,  because  we 
have  not  got  the  professors,  or  the  teachers,  or  the 
examiners. 

3828.  (Dr.  Skarpcy.}  Do  I  rightly  understand  that 
while  you  would  permit  a  student  entering  the  Uni- 
versity to  go  on  in  science,  without  giving  evidence  of 
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previous  tniining  in  classics,  nevertheless  you  contem- 
plate thsii  th:it  'inijrlit  be  expected  from  tlie  schoob 
previously  to  his  entering  tin-  University  ? — Yes.  That 
.I  \\':i-  suggested  to  nu-  by  the  German  practice. 
Tlir  examination  which  is  preliminary  to  entrance  to 
tin-  University  is  not  conducted  by  the  universities,  Imt 
by  »  separate  board,  the  AI>ituriciitfii-Examen. 

3829.  And  would  you  contemplate  that  a  student 
should  come  up  to  the  University  with  such  a  testimony 
from  the  school  of  his  previous  education  before  ad- 
mission to  the  University? — No,  I  do  not  contemplate 
that,  for  this  reason,  that   it  would  be   doing   the  very 
tiling  l hat  I  wish  to  avoid,  and   which  would  be  ex- 
cluding certain  students  from  the  University. 

3830.  Do  you  think,  looking  to  the  developement  of 
se'u-ntifie  study,  that  a  person  might  go  through  that 
career  as  a  man  of  science,  advantageously,  without 
any    previous    training    in   classical  learning? — The 
question  of  the  educational  influences  of  the  classics 
upon  science,  was  one  so  large,  that  I  did  not  venture 
to  include  it  in  my  notes,  but  as  a  mere  expression  of 
opinion,   I   have    arrived  at   the  conclusion   that   an 
amount  of  culture  which  is  practically  all  that  a  man 
need   desire  for  an  English  career,  may  be   obtained 
from  science  without  literature,  at  least  as  well  as  from 
literature  without  science. 

3831.  Would  you  approve  of  substituting  some  of 
the  modern  languages  for  the  ancient  languages  in  the 
early   training    of  men   intending   to  go   through   a 
scientific  career  ? — That  is  a  very  much  debated  point. 
We  have  no  example  of  a  purely  modern  training  in 
language.     Experience,  I  think,  enables  one  to  speak 
pretty  well  of  the  effect  of  what  training  in  language, 
when  it  combines  classics  with  modern  languages,  is  ; 
but  we  have  so  little  experience,  or  none  at  all  of  what 
might  be  made  of  a  training  in  modern  languages, 
English,   French,   and   German    alone,   without  any 
classical  foundation  or  accompaniment,  that,  I  think,  I 
could  hardly  see  my  way  to  give  an  opinion  upon  that 
point. 

3832.  With  reference  to  the  application  of  the  emolu- 
ments to  be  derived  from  the  suppression  of  superfluous 
fellowships,  does  it  enter  into   your   view  that  they 
should   in   any   considerable    degree    be    devoted   to 
encourage  men  to  reside  at  the  University,  who  are 
engaged  in  original  scientific  research,  and  with  a  view 
of  promoting  and   encouraging   that   research  ? — My 
third  grade  of  the  professoriate,  the  professors,  contem- 
plates distinctly   that   object   as    its   principal  object. 
The  teaching  functions  of  the  professors  should  be  as 
light  as  possible  in  order  to  set  them  free  for  original 
research. 

3833.  You  have  spoken,  I  think,  with  some  hesita- 
tion as  to  how  the  question  might  be  answered  if  the 
case   in   which   two   or   more    professors    might    be 
appointed  to  teach  the  same  subject,  and  you  thought 
it  quite  fitting  that  where  the  subject  was   divisible 
into  different  branches,  sucli  as  in  the  case  of  chemistry, 
or  of  physiology,  that   would   be  a  suitable   arrange- 
ment, but  with  reference  to  the  appointment  of  pro- 
fessors of  what  might  be  called  the  same  subject,  you 
rather  contemplated,  did  you  not,  a  junior  and  a  senior 
professor,  or  a  sub-professor  and  a  full  professor  ? — 
A  senior  professor  with   any  such  number  of  juniors 
as  might  be  expedient   at  the   moment,   for  I  would 
not  create  for  those  snl>-|ivofessors.  or  professors  of  the 
second  grade,   any   definite  number  of  chairs,  but  I 
would  from  time  to  time  give   ;i()0/.  or  400/.  a  year 
to   any  promising  young  student  in  any  department  in 
whirli  hi>  services  might  be  required  at.  the  moment. 

3834.  He  would  be   somewhat    in  the  position  of  a 
professor  ext  raoniinarius  in  a  German  University,  only 
that  those  extraordinary  professors  are  quite  indepen- 
dent of  the  Ordinary  professors,  and  their  courses  of 
instruction  count  for  degrees,  the  same  as  ilioseof  the 
ordinary  professors  ? — Yes,  and  I  would  have  my  sub- 
professor  entirely  independent  of  ihe  professor. 

383.5.  (Mnn/iiix  of  LcmsdownC.)  In  the  event  of 
such  a  graduated  professoriate  being  adopted,  would 
\  on  snggcr-l  I  hi'  existence  of  any  central  regtilali\e 

power  which  would  decide  the  relation  to  each  other 


of  those  sub-professors  and  tutors,  or  would  the  pro- 
fe<>ors  be,  as  it  were,  autonomous  ? — There  is  an 
institution  already  existing  at  Cambridge  and  Oxford 
called  thi'  Board  of  Studies,  and  this  board  would  con- 
sist of  the  principal  professors  in  each  branch,  and  iu 
that  way  the  professor,  though  not  individually  so, 
would  be,  as  a  member  of  the  board,  supreme  over  the 
arrangements  in  his  own  branch. 

3836.  Would   the  existing  Board  of  Studies,  in  the 
event  of  its  attaining  greater  proportions  than  those 
which  now  exist,  be  qualified  to  regulate  the  arrange- 
ment of  studies  of  which,  perhaps,  its  members  might 
not  personally   be   cognisant?  —  If  this  new  science 
side  is   erected  co-ordinately   with  the  classical 
there  would,  of  course,  be  requisite  a  separate  inde- 
pendent board  of  Scientific  studies. 

3837.  Would  you  enumerate  roughly  the  principles 
upon    which    you   would   contemplate    science    being 
studied  by  undergraduates  at  Oxford  ;  would  you  limit 
it  to  the  general  culture,  or  do  you  contemplate  their 
studying  with  a  view  to  professions  in  after  life  :is 
well?  —  Looking   to    the  mass  of  students    that   we 
now   have,   it  would   necessarily  be  with  a  view  to 
professions  in  after  life. 

3838.  If  the  cultivation   of  science,   not   only   at 
Oxford,  but  throughout  the  country,  were  to  extend 
much  further  than  it  does  now,  would  it  not  be  neces- 
sary that  there  should  be,  somewhere  or  other,  a  sort  of 
head-quarters,  from  which  teachers  would  issue  forth 
properly  trained  and    properly  certificated,   and    might 
not    Oxford  take  that  place  hereafter  ?— That    is   the 
work  which  I  should  be  ambitious  that  it  should  do. 

3839.  Supposing   the   bifurcation    which   you  have 
described  to  be  difficult,  or  impossible,  would  not  the 
study  of  science  be  much  facilitated  by  some  alteration 
in  the  date  of  the  earlier  examinations.     For  instance, 
supposing  a  man  wished  to  take   up  science,  would   he, 
not  be  a  great  gainer  by  being  allowed   to  pass  modera- 
tions at  an  earlier  date  than  he  is  now  allowed  to  do 
so  ? — The    proposal   is   under    consideration    at    this 
moment,  and  I  think  I  may  say  that  it  is  universally 
accepted,  of  putting  back  moderations,  either  to  the 
third  or  the  fourth  term. 

3840.  (Sir  J.  P.  Kay- Shuttle  worth.)  The  general 
tendency  of  your  suggestions  has  been  to  give  the  Uni- 
versity more  power  over  the  application  of  the  collegiate 
endowments,  over  the  teaching  force  of  the  University, 
over,  likewise,  the  creation  of  professorships,  and  tho 
definition  of  the  curricula  of  study,  as  well  as  over 
the  examination   for   degrees  of  honour.     1  conceive 
that  involves  an  alteration  in  the  constitution  of  the 
governing  body  of  the  University,  and  the  Commission 
would    be   glad    to    know   what   alteration    you    con- 
ceive would  be  desirable  ? — The  new  direction  which 
I   propose  to    give    to   the  college   endowments,  that 
is   to   say,  .allowing   the    prize    fellowships   gradually 
to  merge  into  life  professorships  in   three  grades,  could 
not  be  carried  into  effect  by  the  University ;  the  process 
could  only  be  completed  by  the  same  power  that  began 
it,  viz.,  a  Parliamentary  Commission.     What   has  been 
done  in  that  direction  was  done  in  1854  by  the  Parlia- 
mentary Commission,  and  I  should  propose  that  similar 
powers  should  be  created  in  order  to  carry  the   process 
Still  further  with  respect    to   supplementing  the  college 
authorities  by  the  University  authorities  in  the  curri- 
culum of  study  ;  the  antithesis  between  the  College  and 
the  Universily  is   rather   one  of  name  than  of  reality, 
for  the  process  of  which.  I  think,  1  have  spoken,  and 
which  is  now  going  on,  by  which  the   smaller  colleges 
are  combining   for   their    lectures,  raises,    for  the  time 
being,  the   tutor   from  an   independent  teacher  into  u 
University   teacher,  to    a    certain    extent.      It   is    true 
that  the  great   colleges,   Christ  Church,   Exeter,  New 
College,  and    Kallioi,   have   not  come  into  this  scheme. 
They   are    sufficiently    provided    with    instruction   of 
their  own.  and   their   funds  enable   them   to    provide 
instructors  of  their  own    in   every  branch    that  may  be 
required, and  they  have  not  come  into  this  scheme,  and, 
consequently,   this   inter-community    of  teaching   only 
exists  between  a  number  oi  the  smaller  colleges;  but 
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all  that  I  propose  is,  that  that,  process  should  bo  ex- 
teiieled  throughout  (he  colleges. 

3841.  \Vhat  I  conceive  would  lie  the-  tendency  of 
your  siloes! ions  would  he,  that,  the  federation  of 
colleges  which  exisls  within  limiled  spheres  should 
coiue  to  be  a  University  federation,  or  should  be  the 
•Bolt  of  the  operation  of  some  governing  power? — 
Whether  that  object  could  be  effected  by  the  powers 
which  the  University  possesses  at  present,  I  do  not 
know,  but,  any  rate,  it  would  certainly  be  a  very  long 
time  he-lore  it  w:i.s  e.ll'ected.  There  is  a  very  strong 
college  feeling  on  the  part  of  the  greater  colleges,  so 
thai  they  would,  no  doubt,  fight  for  their  independence. 

.'!S42.  Looking  to  the  ultimate  result  which  you 
contemplate,  am  1  right  in  conceiving  that  the  dclini- 
tion  of  the  function  of  the  colleges  relatively  to  the 
{'unction  of  the  University  would  have  to  undergo  a 
vcr\  considerable  change  ? — It  is  undergoing  at  this 
moment,  and  has  undergone  in  the  last  10  years,  a  very 
considerable  modification,  all  in  one  direction,  namely, 
that  of  bringing  the  college  officer  more  and  more  into 
the  position  of  a  general  officer,  and  all  that  I  propose 
is,  that  that  process  should  be  expedited  with  as  much 
speed  as  may  be  found  to  be  practicable. 

3843.  There  would  remain,  then,  for  each  college  the 
regulation  of  discipline  as  respects  character,  manners, 
and  probably  preparatory   studies,  whilst  to   the  Uni- 
versity would  remain   the   larger  functions  which  I 
described  in  my  first  question  ? — Precisely  so. 

3844.  And    that    process  which    is    now   going   on 
slowly,  and  somewhat  imperfectly,  by  the  powers  which 
exist  in  the  University,  you  would  expect  would  go  on 
more  rapidly,  and   in   a  more  regular  form,  if  some- 
thing like  the  power  of  the    University  Commission 
were  again  applied  to  that  object  ? — Not  only  would  it 
be  impossible,  without  parliamentary  power,  to  touch 
the  endowments  which  are  the  separate  property  of  so 
main  distinct  corporations,  but  it  would   be  impossible 
to  fully  effect  the  other  objects  which  I  have  enume- 
rated without  an  interference  from  without. 

3845.  What  I  understand  is,  that  there  exists  in  the 
University  itself,  in  a  growing  degree,  the  spirit  of  this 
change  which  is  operating  within   the  University,  but 
that  vou  conceive  that  to  give  to  that  spirit,  and  to  the 
Individuals  the  force  which  is  requisite  for  the  entire 
change,  it  is  desirable  that  Parliament  should  interfere, 
and  that  a  Commission  should  be  appointed  for  that 
purpose? — Supposing  that  Parliament  decided  to  inter- 
fere with  us,  I  think  it  would  be  for  the  purpose  of 
dealing  with  the  endowments.     How  far  it  would  be 
expedient   that   the   same    Parliamentary  Commission, 
which  would  necessarily  have  to  be  created  in  order  to 
deal  with  the  endowments  in  the  way  that  I  propose, 
should  also  deal  with  the  internal  regulations,  as  to  the 

inations  and  the  studies,  I  think  might  be  doubt- 
ful. If  the  endowments  were  once  applied  in  anything 
like  the  way  in  which  I  propose,  which  is  merely  in 
the  same  way  in  which  they  were  begun  to  be  applied 
iu  the  year  1854,  I  think  the  rest  would  probably 
follow. 

."846.  I  understand  you  to  say  that,  cteteris  paribus, 
you  consider  scientific  culture  to  afford  as  Sufficient  a 
wans  of  education  as  classical  culture,  and  that  you, 
would  it-move  every  impediment  out  of  the  student's 
way  in  entering  the  University  for  the  scientific  course 
without  any  preliminary  examination?—!  should  be 
to  think  that  the  principle  which  I  have  said  I 
assume  as  a  fundamental  one,  namely,  that  the  doors 
of  the  University  should  be  opened  without  bar  or 
hindrance-  to  any  one  that  presented  himself,  and  wished 
to  matriculate',  was  suppose-d  to  rest  on  a  speculative 
theory  as  to  the  value  of  different  kinds  of  education. 
AYhe-tlicr  or  no  a,  scientific  education  be  as  good  an 
education  as  a,  literary  education,  I  would  still  have 
the-  curriculum,  which  I  have  proposed,  of  pure  science. 
1  elo  not  think  it,  follows,  in  any  way,  that  because  one 
methoel  of  education  is  abstractedly  the  best,  therefore 
it  should  be  the-  only  erne-  that  the  University  offers. 

3847.  My  question  had  reference  to  the  entrance  of 
the  student  into  the  University,  and  as  to  whether  auy 
degree  of  culture  of  any  kind  should  be  required  upon 


his  entrance  into  the  University? — -My  scheme  pro- 
ceeds upon  this  hypothesis,  that  the  Univi-r-it\  shall 
not  inquire  what  the  student  bring-.  If  \enie|. 
tO  COine  and  pay  your  entrance-  fee-,  anil  atti-ml  our 
lectures,  and  comply  with  our  regulations,  you  may 
come  ;  you  neeel  not.  pass  a  single-  examination  or  take 
a  degree;  you  may  come  anil  live  there  ami  attend  the 
lectures  and  gel.  what  good  you  can.  I  would  not 
exclude'  am  one  from  anything,  but  if  a  man  wantcel  ;i 
degree,  I  should  say  to  him,  "  We  shall  require  you  at 
the  end  of  your  first  year  to  pass  my  preliminary 
exa.minal.ion,  and  at  the  end  of  your  third  ve-ar  to 
pass  my  final  examination,  but  you  may  enter  the 
University  and  get  what  good  you  can  from  it, 
such  as  yon  are ;  we  shall  not  inquire  what  you 
are." 

3848.  Your  replies  exactly  bring  out  what  I  desire- 
to  understand,  that  there  has  been   no    pre-judgment 
expressed  by  you  as  to  the  nature  of  the  previous  cul- 
ture which  you  consider  to  be  desirable  ? — I  am  ready 
to  offer  to  the  Commissioners  an  opinion,  whatever 
it  is  worth,  as  to  the  value  of  scientific  study  ;  but  I  do 
not  wish  that  my  scheme  of  the  University  should  be 
considered  to  rest  upon  an  opinion,  which,  after  all,  is 
only  an  opinion  upon  a  speculative  point. 

3849.  There  would  bo  this  obvious  advantage,   iu 
opening  the  studies  at  the  University  to  all  persons, 
whatever  their   previous  culture  was,  up   to  the  first 
examination,  that  self-educated   men,  who  have   not 
had  the  advantage's  of  any  public  e>r  private  schools, 
could  present  themselves  and   take-  advantage  of  the 
studies   in  the  university  ? — Certainly  ;  and  it  is  that 
large  class  of  most  valuable  students  whom  I  think  tho 
matriculation  examination  tends  to  exclude  without 
any  adequate  benefit  to  the  University. 

3850.  And  probably  your  own  observations   have 
furnished  you  with  abundant  proofs  of  the  fact,  which 
transpires    in    all  walks   of  life  in  which  science    is 
applied  to  the  arts,  that  there  are  men  of  great  natural 
talent  who  would  avail  themselves  of  such  opportuni- 
ties if  they  were  offered  by  the  University  ? — Yes  ;  I 
see  that  they  do  so  in  the  London    University.     A 
large  proportion  of  the  candidates  for  the  first  B.A. 
enter  themselves  as  "  private-  stuily,"  and  many  of  those 
men  are  schoolmasters  in  a  very  humble  way,  who, 
along  with  teaching  what  they  do  teach,  have  managed 
to  prepare  themselves  for  the  B.A.  examination. 

3851.  There  would  be,  therefore,  two  forms  of  free- 
dom,— the  freedom  of  the  previous  course  of  prepara- 
tion, and  the  freedom  up  to  the  point  of  the  end  of  the 
first  year's  study,  when  the  first  examination  was  im- 
posed ? — Yes. 

3852.  {Professor  Huxley.)  Do  not  you  think  that 
it  may  be  part  of  the  business  of  a  University,  as  dis- 
tinguished from   other  teaching  bodies,  to  set   up  ft 
standard  or   model  of  culture  ? — That  is   rather    an 
abstract  question.     When   you    say   a   University,    I 
think  it  possible  that   such    a  function  might   be  very 
usefully   performed    by    a   University,   but  here  is  a 
University  which  is  in  possession  of  the  largest  endow- 
ment existing  in   the  world   for  knowledge  purposes, 
and  this   endowment   is  the  property  of  the  people 
of  England,  and  I  think  that  every  step  we  take  ought 
to  be  in   the  direction  of  opening  the  doors,  and  not 
of  shutting  them.     Now,  if  you   set  up  an  institution, 
which   by    its  examinations  exacts  a   definite  line  of 
culture  (and  the1  highest  culture,  whatever  it   is.  must 
be  a  very   definite  lino  of  culture),  it  must  necessarily 
tend  in  the  direction  of  exclusiveness.     I  should  not 
like  the   University  to  erect  such  a  standard,  unless  it 
was  the   very    highest   standard,  and  1  cannot  see  how 
that   could   be    done   without   going   very   far  in  the 
direction  of  excluding  many   of  those  who  ought  to 
share  in  its  benefits. 

3853.  Do  not  you  think  that  permitting  the  principle 
of  bifurcation  from  the  beginning  might  rather  tend 
to  lower  the  character  of  the  University,  and  to  take  it 
away  from  that  ideal  university  which  we  both  have 
in  our  minds,  and  to  convert  it  into  what  would  not  be 
very  much  better  than  a  technical  college,  giving  a 
degree  for  special  proficiency,  either  in  literature  on 
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tin-  one  hand,  or  i"  science  on  the  other? — That 
que-tion  raises  the  veiy  difficult  question  of  the  degree 
in  which  the  specialisation  of  science  can  be  an  instru- 
18.0  mcnt  of  mental  development.  It  seems  to  me  (but  this 
'  is  only  an  opinion  which  is  derived  from  books  and 
reading  history  and  biography,  and  seeing  \vh:it  great 
men  have  lived  and  what  one  knows  of  the  antecedents 
of  great  men)  that  all  real  culture  must  be  founded 
upon  specialisation  ;  that  the  system  of  general  infor- 
mation, knowing  a  little  of  the  surface  of  half  a  dozen 
things,  has  its  value,  but  that  on  the  whole,  the  result 
of  such  an  education  is  an  inferior  result  to  the  result 
of  a  deep  and  thorough  investigation  of  some  one  great 
branch  of  knowledge1. 

3854.  But  looking  upon  what  we  may  call  cultivated 
people,  even  MS  they  are  at  present,  is  it  not  the  case, 
that  the  entire  want  of  power  of  sympathy  between  the 
literary  class  as  a  whole  and  the  scientific  class,  and,  on 
the  other  baud,  between  the  scientific  class  as  a  whole, 
and  the  literary  class  which  specially  exists  in  England, 
is  a  very  great  evil  ? — No  doubt  it  is  a  very  great  evil. 

3855.  Slight  not  that  evil  be  corrected  to  some  con- 
siderable extent,  if  all  persons  who  aspired  to  have  the 
mark  set  upon  them  of  possessing  the  higher  culture, 
were  obliged  in  the  course  of  their  training  to  pass 
through    some    common    discipline,    surely    not   of  a 
superficial  kind,  but  though  a  limited,  yet  a  genuine 
kind,  so  that  a  man  of  science,  when  he  subsequently 
specialised  himself  should  still  have  had  a  sufficiently 
sound  literary  training  to  make  him  understand  what 
literature  is  ;  and,  on  the  other  hand,  that  a  man  of 
letters  should  have  a  limited  but  a  sufficiently  sound 
acquaintance   with   science  to  make  liiin  understand 
what  science  is — would  not  that  be  a  better  state  of 
things  than  to  allow  the  two  classes  to  branch  oil"  in 
ignorance    of   each    other    altogether  ? — I    see   very 
strongly  the  evil  of  which  you  speak,  because  it  is  an 
evil  which  is  much  more  developed  in  Germany  than  it 
is  in  this  country,  and  it  is  veiy  much  to  be  lamented ; 
but   I   do   not  feel   quite   sure  that   that   separation 
between  the  literary  and  the  scientific  class  is  caused 
by  the  depth  and  thoroughness  of  the  studies  of  either 
of  the  two  classes.     I  think  that  true  thoroughness  in 
a  scientific  man,  and  true  thoroughness   in  a  philo- 
logical man  would  not  tend  to  isolate  him  from  other 
branches,  but,  on  the  other  hand,  he  would,  as  they  say, 
come  out  on  the  other  side.     If  you  have  got  past  a 
certain  stratum  in  investigation,  your  sympathies  begin 
to  widen,  and  the  more  you  know  of  your  subject  the 
more  you  begin  to  see  that  it  has  its  ramifications  into 
every  other  subject. 

3856.  No  doubt  that  remark  must  apply  completely 
and  admirably  to  the  higher  classes  of  persons  in  each 
department,  but  a  university  must  look  to  giving  a 
training  to  the  average  man  as  well  as  to  the  higher 
man,  and  surely,  for  the  average  man,  it  is  better  to 
have  had  such  an  acquaintance  in  early  life  with  that 
eort  of  general  knowledge  which  would  be  and  might 
be  given  by  requiring  him   to  have  gone  through  a 
certain  amount  both  of  literature  and  science  at  start- 
ing '< — That  is  the   vexed  question  of  education.     A 
very  large  school  of  practical  men   has    pronounced 
most   emphatically   on  the   side  of  general   literary 
culture  ;  and  more  than  that,  we  can  see  the  system 
exemplified    in  France — that  is  the  type   of  French 
education  through  all  its  grades — a   little  of  every- 
thing and   nothing    thoroughly.      I  do   not    suppose 
that    any  of   those  who  have  been  led  by    their  ex- 
perience  to  adopt   that   conclusion    would   bo    likely 
to  be  converted  to  the  other  side,  but  1  have  not  been 
led  to  that  conclusion.    I  think  that  French  education 
has  its  merits,  but  that  they  are  very  greatly  inferior 
to  those  of  the  German  system. 

:!s.j7.  May  I  say  that  what  I  am  contemplating  now 
is  by  no  means  giving  a  little  knowledge  of  a  good 
many  tilings  without  a  good  knowledge  of  liny;  that, 
I  have  no  doubt,  is  a  very  proper  description  of  the 
French  s\>tem,  aud  no  condemnation  would  be  more 
hearty  than  my  own  of  any  system  of  training  of  that 
kind  ;  but  surely  it  must  be  possible,  by  limiting  the 
attention  of  the  student  in  each  direction,  to  give  him  a 


thorough  training  in  literature  ;  making  it  thorough 
and  real  as  far  as  it  goes  ;  and  you  surely  can,  by 
limiting  the  training  in  science,  make  it  thorough  as 
far  as  it  goes.  1  am  nnself  disposed  to  think 
that  the  attempt  has  never  been  seriously  made,  and 
made  with  proper  judgment,  to  give  a  training  which 
should  be  thorough, and  at  the  same  time  limited  ;  but 
if  it  could  be  made,  if  without  attempting  to  give  him 
a  knowledge  of  everything,  a  man  were  well  disciplined 
in  literature  and  in  languages,  and  his  training  in 
science  were  ivstrictc.d  to  the  two  or  three  branches,  at 
the  outside,  which  are  most  essential,  do  not  you  think 
that  a  great  advantage  might  result  from  such  a 
course? — Then  I  must  divide  men  into  the  average, 
man  and  the  best  man.  With  respect  to  the.  average 
man,  that  experiment  seems  to  me  to  be  very  fairly 
tried  by  the  London  University,  now  that  a  second 
B.A.must  pass  necessarily  in  Greek,  in  Latin,  in  (Ireek 
history,  in  mathematics,  in  physiology,  in  logic,  and  a 
failure  in  any  one  of  those  subjects  is  fatal  to  him.  This 
is  the  average  man,  and  I  do  not  think,  on  the  whole, 
that  the  results  of  that  attempt  are  very  succe.-sful, 
though  I  admit  that,  us  the  attempt  had  never  been 
made  in  this  country  before,  a  verv  great  deal  has  been 
effected  by  the  London  University  degree  in  that  way, 
and  it  has  been  highly  beneficial  to  the  schools,  such 
as  they  were.  But  now  we  are  speaking,  not  of  what 
might  be  done  at  the  moment  with  the  >chools  as  they 
are,  but  of  what  should  be  aimed  to  be  done,  and,  in  that 
respect,  I  think  that  we  can  aim  practically  at  a  better 
degree  than  that  which  is  now  given  by  the  composite 
degree  of  the  London  University. 

3858.  Are   you    quite    satisfied    that    the    scientific 
education  given  to  a  B.A.  candidate  in  the  University 
of  London  is  in  any  way  comparable  to  the  sort  of 
sound  scientific  training   that  I  am    referring    to? — 
There  you  rather  imply  that    1  am  wrong  in   thinking 
that,  the  London  University  is  an  actual  instance  of  that 
which  you  propose,  or  I  must  have  misunderstood  what 
you  proposed  to  aim  at. 

3859.  I  understood    your,  reply  just  now,  when  I 
asked  you  as  to  whether  the  University  should  endeavour 
to  set  up  a  standard  of  culture  or  not,  that   it  referred 
rather  to  the  existing  state  of  things  than  to  what  you 
would  be  inclined  to  do  yourself  if  you  had  a  tubiila 
rasa,  and  were  creating  a  university  of  your  own,  but 
supposing   those   practical    difficulties    did    not    exist, 
would  you  still  be  of  opinion  that  it  would  be  well  for 
the  University  to  begin  with  some  common  ground  of 
knowledge  and  discipline  required  of  everybody  ? — If 
1  understand  the  question  aright,  it  seems   to  involve 
this — What  is  the  value  of  mere  literary  culture  taken 
by  itself? 

3860.  What  I  meant  to  say  is.  whether,  if  you  could 
have  an  ideal  university,  it  would  not  be  better  that  the 
persons  who  obtained  the  degrees  of  that  university 
should  possess  both  scientific,  and  literary  culture  than 
that  they  should  possess  only   one  ? — 1   should  doubt 
that  sufficient  thoroughness  can  be  got  out  of  literary 
culture  purely  and  simply  to  give  the  highest   tone  to 
the  mind.     Without  the  scientific  idea,  without  having 
gone  through  for  yourself  some  one  subject  by  the 
guidance  of  the  scientific  idea  belonging  to  that  sub- 
ject, I  think  you  lose  that  one  clement,  which   is  the 
foundation  of  all  true  mental  structure. 

3861.  And    would   it    be    true    conversely,    that    a 
thorough   acquaintance  with  the  scientific   idea  would 
still    leave   a    man    very    imperfect,    looked   upon    as   a 
cultured  person,  unless  he  had  become  acquainted  with 
the  modes  of  expression  and  with  the  historical  methods 
of  thought   which  are  more  appropriately  obtained  by 
literary  culture:' — Then  I  must  divide  the  subjects  which 
are  usually  classed  as  literature  into  their  parts.      You 
may  have  history,  or  you  may  have  logic  and   philo.-o- 
phy,  or  you  may  have  the  remains  of  ancient  literature, 
or  you  may  have  any  one  of  those  three  things,  and,  no 
doubt,  a  man  who   founded    himself  upon   a   thorough 
scientific  investigation  of  something,  and  added  to  that 
an  acquaintance  with  one  of  those  three  things,  would 
bo  a  larger  minded    man   than  a  man    who    bad    the 
scientific  knowledge  without  one  of  those  three  things  ; 
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but,  looking  at  human  llfi',  and  human  power,  ami  the 
occupations  of  mankind,  I  doubt,  whether  :i  man  could 
add  to  his  scientific  knowledge  more  than  one  of  those 
three  things  in  such  a  measure  as  to  alli'd  Ihe  real 
l)earings  and  original  I'oree  of  his  mind.  lie  might. 
add  a  certain  amount,  of  eleganl  accomplishment  by  a 
general  acquaintance  with  history  and  with  literature, 
say,  over  and  above  an  acquaintance  with  logic  and 
pliilosophv,  but  to  do  any  one  of  those  three  things 
thoroughly  requires  many  years  of  devotion. 

3862.  (Mr.  Stiiiiiii-l.imi.)  You  stated,  did  you  not, 
that,  in  order  that  the  incomes  of  fellowships  might  bo 
diverted  to  the  purposes  of  teaching,  statutory  powers, 
which  could  only  be  supplied  by  Parliament,  would  be 
necessary  ? — Certainly. 

3S(>3.  Is  that  because  the  colleges  under  their 
statutes  have  not  the  power  to  effect  a  change  of  the 
kind,  or  because  they  would  not  be  willing  to  effect 
it  ? — It  is  because  they  would  not  bo  willing  to  eft'ect 
the  change-. 

3864.  So  that,  in  the   measure  in  which  they  would 
be    inclined   to    effect   a    change    of   that   kind,    they 
would  have  power  to  do  so  independently  of  the  Legis- 
lature  ? — Under  the  Ordinance  of  1854  nearly  every 
college,  with  the  consent  of  its  Visitor  if  necessary,  and, 
in  some  cases,  of  a  majority  of  two-thirds,  has  the 
power  of  remodelling  its  constitution,  but  though  there 
may  be  in  every  college  a  minority  which  would  wish 
to  devote  a  part  of  the  college  funds  to  science,  I  doubt 
if  in  any   college,  at  this  moment,  there  would  be  a 
majority  in  favour  of  actually  using  the  power  which 
they  possess,  in  conjunction  with  the  Visitor,  of  altering 
the  direction  of  their  endowments  in   such  a  way  as  to 
devote  a  large  portion   of  them  to  the  purposes  of 
scientific  culture. 

3865.  So  that,  in  point  of  fact,  such  a  change  as  you 
suggest  would  have  to  be  effected  in  opposition  to  the 
feeling  of  the  majority  of  the  governing  bodies  of  the 
existing  colleges  ? — It  would  have  to  be  effected  in  the 
same  way  as  the  change  of  1854  was  effected,  by  being 
Strongly  backed   up  by  a  minority,  who   made  up  in 
their  influence  and  energy  for  what  they  wanted  in 
number. 

3866.  Without  any  diversion  of  the  college  funds  from 
the  purposes  to  which  they  are  now  applied,  is  it  not 
the  case,  that  in  many  colleges,  if  not  in  most,  there  is 
an  increase  of  property  going  on  which  those  colleges 
might  devote  to  purposes   of  instruction  in  science,  if 
they  were  so  inclined  ? — In  order  to  answer  that  ques- 
tion,  I   ought  to  know  how  far  the  provisions  under 
the  ordinances  of  1854  have  in  each  college  proceeded  ; 
that  is  a  matter  of  detail  which  I  do  not  know,  but  I 
apprehend  that  there  is  not  at  present  in  any  college  a 
large  sum  that  is  available  for  purposes  of  scientific 
instruction. 

3867.  Would   you   be   prepared  to  state  what  is  the 
position   of  your   own  college  in   that  respect  ? — The 
resources  of  my  own  college  are  so  very  small,  that 
they  are  scarcely  worth  speaking  of  when  we  are  deal- 
ing with  such  large   sums  as  are  in  the  possession  of 
the  greater  colleges.    There  are  Colleges  the  income  of 
which  approaches  20.000/.,  30,000^.,   and  40,000/.  a 
year,  whereas  the  total  income  of  my  college  is  about 
6,000/.  a  year. 

3868.  And  it  is  not  one  which  is  increasing  so  rapidly 
as  to  afford  any  hope  of  your  being  able   to  afford   any 
large    support    to  science  within  a  reasonable    time, 
in  addition  to  the  objects  to  which  you  now  apply  your 
funds  ? — There  is  no  surplus  fund  in  our  college,  over 
and  above,  what   is  already  appropriated,  that  could  be 
devoted  to  scientific  purposes.     The  classical  learning 
and  classical  studies  of  every  kind  are  sufficiently  pro- 
vided for  in  the  other  colleges,  and,  as  a  classical  school, 
we   are    contending    at   very    great   disadvantage   in 
offering  those  large  premiums  of  80/.  and  100/.  a  year 
to  students,  and  yet  we  cannot  get  them,  because  the 
rich  colleges  carry  off  all  the  best  men. 

3869.  Within  certain  limits  the   attraction   of  the 
large  colleges  also  affects,  does  it  not,  the  scheme  of 
unattached  .students? — That  is  an  experiment,  but  at 
prudent  unattached  students  come  from  a  class  who 
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are  so  poor  that  it  is  an  object  with  them  not  to  live 
in  college,  for  it  is  now  quite  ascertained  that  a  man 
can  live  out,  of  college  V«TV  much  more  cheaply  than 
he  can  in,  and,  consequently,  unless  one  of  those 

unattached  students  is  up  to  the  work  of  getting  a 
scholarship,  he  will  not  li\c.  iii  any  college.  It  does 
not  come  to  him  as  a  question,  u  What  college  shall  I 
prefer"?  but  it  comes  to  him,  "Do  I  prefer  living 
out,  to  living  in  any  college'1  ? 

3870.  But  for  unattached  students  there  are  scarcely 
any   scholarships,   they  are   really  University  students, 
are  they  not? — An  unattached  student  can  stand  at 
any  college  und  get  a  scholarship  if  ho  can. 

3871.  He  would  then  have  to  reside  in  a  college, 
would    he    not  ?  —  Yes,  he  would   have  to  begin   re- 
sidence, but,  seeing  that  he  would  get  80/.  a  year  to 
meet  the  expense,  he  would  think  himself  improved  in 
circumstances. 

3872.  Even  in   spite  of  the   large   amount   of  the 
scholarship  that  he  might  receive,  he  would  still  find  it 
very  expensive  ? — Yes. 

3873.  But,  in  any  re-distribution  of  college  revenues, 
in  the  shape  of  scholarships,  such  as  you  contemplate, 
I  presume  you  would  not  confine  them  to  colleges,  but 
you  would  also  allow   unattached    students   to    share 
them  ? — They   would   share  them    in  this   way,    that 
everything  would  be  open  to  their  competition,  but.  it 
is  so  now  ;  the  reason  why  a  man  is  an  unattached 
student  is,  that  he  is  not  up  to  the  mark  of  getting  a 
scholarship. 

3874.  Do  you  mean,  that  education  of  a  character 
which  would  enable  him  to  obtain  a  scholarship  is  too 
expensive  ? — That  is  going  into  his  antecedents  ;  that 
may  be  the  cause  why  he  is  not  up  to  the  mark,  but 
the  reason  why  he  is  not  up  to  the  mark  may  be  simply 
that  he  could  not  avail  himself  of  the  education  which 
he  might  have. 

3875.  In  reference  to  an  expression  which  you  made 
use  of,  that  matriculation  should,  in  your  opinion,  be 
open  to  all  the  world,  is  it  not  the  case  that  you  have 
at  Oxford,  at  this  moment,  many  young  men  that  have 
neither   ability    nor   diligence   sufficient   to    obtain   a 
fourth  ? — Far  the  larger  number  of  those  who  come 
out  every  year  as  Bachelors  of  Arts,  are  below  the 
minimum  of  the  fourth. 

3876.  But  my  question  had  relation,  not  to  the  actual 
results,  but  to  the  capacity  and  industry  of  the  young 
men  ? — For  some  reason  or  other,  which  we  cannot  tell, 
they  do  not  come  out  even  in  a  fourth. 

3877.  Do  you  think  that  the  presence  of  such  young 
men  is  desirable  for  the  University  ? — No  doubt  the 
presence  of  the  wealthy  and   idle  class  is  one  of  the 
greatest  difficulties  with  which  we  have  to  struggle,  but 
I  should  be  very  unwilling  to  see  any  measure  taken  for 
keeping  anybody  away   from  the    University  who  is 
willing  to  come,  for  any  reason  whatever. 

3878.  Do  you  think  that  those  young  men  them- 
selves,   or    the    University     are    benefited    by    their 
presence  ? — I  think  that,  considering  what  a  wealthy 
young  Englishman  is,  I  could  not  predicate  about  them 
individually,  but  if  you  take  them  in  masses,  I  think 
that  upon  the  whole  it  is  better  for  them  that  they 
should  have  passed  through  the  University  than  they 
should  not. 

3879.  But  do  you   think  that  there  is  not  a  very 
great  disadvantage  in   the  example  which  such  young 
men  afford  to  other  students  ? — Very  great  disadvan- 
tage. 

3880.  If  you   had  a   matriculation  examination,  or 
something  answering  the  same  purpose;  as  the  abituri- 
entcn-examen  of    which  you   spoke,   do  you   think 
that  many  of  those  young  men  would  be  kept  out,  or 
do   you   rather  think   that   they  would   endeavour  to 
qualify    themselves    and   to   acquire   somewhat   more 
studious  habits? — lam  afraid  that,  in  the  first  instance, 
a  third  mode  would  be  the  result ;  the  standard  of  the 
matriculation  examination  would  be  so   lowered   that 
the   same  would  take   place  as  with  the  B.A.    now. 
Those  young  men  get  their  B.A.  degree.     The  value 
of  the  examination  that  they  pass  is  below  appreciation, 
aud  yet  they  get  their  B.A.  degree.    1  think  that  the 
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pressure  of  the  numbers  of  that  class  upon  the  doors 
of  i In-  t'niversity  would  be  such  that  the  matricula- 
tion examination  would  very  soou  be  iulai>tril  to  let 
them  iu. 

3881.  Why  should  that  be  so  ? — For  the  same  reason 
that  the  fact  actually  comes  to  pass  at  the  degree 
examination. 

3882.  Do  you  think  that  the  examiners  would  not 
have  sufficient  strength  to  resist  the  pressure  which 
would  be  brought  to   bear  upon   them  ?  —  Strength 
would  not  do  it.     If  100  men  come  up  and  only  10 
of  them  are  competent  really  to  derive  benefit  from 
the  college  lectures,  you  cannot  pluck  90  men  straight 
off. 

3883.  Do  not  you  think  it  probable  that  if  you  were 
to  pluck  90  at  one  examination,  you  would  only  have 
to  pluck  60  or  70  at  the  next  ? — That  is  not  the  ex- 
perience  of  the  B.A.  examinations.     The  usual  ex- 
perience of  theB.A.  examinations  is,  that  if  you  pluck  a 
great  many  you  have  an  additional  number  presenting 
themselves  next  time. 

3884.  (  Chairman.)  I  understood  you  to  say  that  the 
colleges  can  appropriate  fellowships  as  they  please,  to 
any  branch  of  science,  but  can  they  suppress  fellowships, 

The  witness 


and  apply  the  funds  to  the  purposes  of  the  University 
even  with  their  own  consent  ? — Yes,  they  can  do  that. 

3885.  Therefore,  the}-   do  not  require  parliamentary 
powers  to  apply   any   of  their  funds  to  general  uni- 
\ersity  purposes  ? — No,  they  do  not. 

3886.  Could   that    proposal   which    you    threw   out 
for  substituting  University     scholarships  for   college 
scholarships  be  carried  into  effect  with  the  consent  of 
the  colleges  ? — I  believe  that  the  clause   in  the  college 
ordinances  which  gives  them  enabling  powers,  is  pretty 
nearly  worded  the  same  in   all   the  ordinances.     I  uui 
not  quite  sure  upon  that  point,  there   may   be  a  little 
difference,  but,  generally  speaking,  the  clause  in  most  of 
the  statutes  would  enable  them  to  do  that. 

3887.  Did  I  rightly  understand  you,  also,  to  say,  that 
the  college  tutorial  system  was  gradually  decaying  ? — 
That  it  was  gradually  being  superseded  by  a  combined 
system  of  tuition,  the  effect  of  which  combination  is  to 
raise  the  college  tutor  for  the  time  being  over  a 

area  into  a  University  officer,  inasmuch  as  he  no  longer 
lectures  to  the  pupils  of  his  own  college,  but  to  the 
pupils  of  a  variety  of  colleges  taken  promiscuously. 

3888.  That    applies,    I    presume,    to    the    smaller 
colleges  ? — Yes. 

withdrew. 


Adjourned  to  to-morrow  at  11  o'clock. 
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3889.  (Chairman.)  I   believe   you    are   Master    of 
Balh'ol  College,  and  also   Professor  of  Greek  in   the 
University  of  Oxford  ? — Yes. 

3890.  The  Commission  would  be  glad  to  learn  your 
opinion  as  to  any  measures  which  you  could  recommend 
to  be  taken  in  the  colleges  for  the  promotion  of  science  ? 
— I  wish  to  state,  before  I  begin,  that  I  have  not  much 
to  say  to  the  Commission.     I  came  here  because  I  was 
requested,  and  the  opinions  that  I  may  give   are  not 
based  upon  any  knowledge  of  science,  to  which  I  do 
not  pretend.     With  respect  to  the  question  which  has 
been  asked  me,  I  think  we  must  distinguish  between 
the  colleges  and  the   university.     The  single  colleges 
cannot  do  much.    I  should  like  to  explain,  whilst  upon 
that  subject,  that  a  considerable  change  has  taken  place 
in  the  mode    of  education  in  the  university  in  the  last 
20  years.     In    the  [last   century  the   colleges  did  well 
enough  ;  they  were  a  kind  of  boarding  houses,  and  the 
peoon.-  who  st  udied  there  studied  for  themselves,  almost 
without  teachers.     Then,  at  the  commencement  of  this 
century,  we  began   our   system    of  honours,   and  the 
colleges  provided  a  certain  amount   of  teaching.     But 
when    the   change   was   made    to  a  system  of  honours, 
about  15  years  ago,  which  admitted  new  subjects  of 
study,  the  teaching  gi\en  was  altogether  insufficient, 
and    the  want    lias   led   to  a  change:    first   of  all  to 
a    revival    of    the    professorial     system    of  university 
teaching,  which  30  years  ago  was  almost  nothing  ;  and 
secondly,  to  what  has  been   perhaps  the  more  practical 
feature    of  the    change,  the    combination  of   different 
colleges  for   the   teaching   of  diflcrent   subjects.      Our 
colleges  at    Oxford    are    small;    there    is    only   one   of 
them,  which  contains  more  than  200  students,  and  not 
more  than  four  or  live  of  them  contain  more  than  100. 
Hence  it    i<   Impossible   to  supply   instruction  in  many 
different  branches  of  studv  without  some  kind  of  com- 
bination, and    this   has  led    to  the  combination    of 


colleges  of  which  I  speak.  I  am  explaining  why 
single  colleges  can  do  comparatively  little.  What 
they  can  do.  I  think,  amounts  to  this — first  of  all,  they 
can  provide  good  elementary  mathematical  instruction, 
and  they  can  probably  furnish  some  simple  kind  of 
apparatus  for  instruction  in  science  and  art.  But  the 
greater  part  must  be  done  by  a  division  of  labour, 
one  college  taking  one  subject  and  another  college 
taking  another.  There  is,  however,  another  way  iu 
which  the  colleges  may  promote  science,  namely,  by 
the  use  of  some  part  of  their  revenues  ;  for  the 
revenues  of  the  colleges  amouut  to  three  or  four 
times  the  revenue  of  the  university.  While  ad- 
mitting that  these  revenues  are  national  property, 
to  be  used  for  the  purposes  of  the  higher  education, 
I  should  maintain  that  there  must  be  some  proportion 
between  the  supply  and  the  demand,  and  that  it  would 
be  ridiculous  to  ask  that  a  large  portion  of  the  uni- 
versity or  college  endowments  should  be  set  apart  for 
physical  science  until  you  had  students  who  were 
likely  to  need  them — you  must  first  create  or  draw 
the  students,  and  then  you  may  assign  scholarships 
and  fellowships  to  them.  Two  matters  of  detail 
may  be  briefly  noticed.  At  present  there  are  certain 
fellowships  set  apart  for  physical  science  at  different 
colleges,  and  there  are  also  scholarships  ;  but  I  think  a 
great  part  of  the  effect  of  them  as  a  stimulus  is  lost 
by  the  want  of  regularity  in  filling  them  up.  If  an 
arrangement  were  made  between  the  colleges  by  which 
the  fellowships  followed  one  another  in  regular  order, 
so  that  the  student  of  physics  might  be  sure  that  in 
the  whole  university  one  or  two  would  fall  vacant 
every  year,  they  would  be  much  more  useful  than 
they  are  at  present.  Secondly,  I  think  that  there 
should  lie  a  much  greater  proportion  of  scholarships, 
compared  with  fellowships.  It  appears  to  me  much 
more  important  to  make  a,  number  of  students  than  to 
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reward  a  few,  because  what  you   want,  is  to  increase 
the  supply  of  students. 

3891.  The  number  of  scholarships  allotted   to  phy- 
sical science  :it  present  is  \erv  small,  is  it   not? — It  is 
very  small  compared  with  the  number  of  scholarship* 
allotted  to  other  things,  but  not  very  small  compared 
with  the  number  of  students  in  physical  science.     I  do 
not   think   that   there   is   any    instance    of    a   person 
remaining  at  Oxford  for  three  or  four  years  without  a 
scholarship    or    without  a   fellowship    who   was   dis- 
tinguished either  in  physics  or  mathematics. 

3892.  Has  your  college  taken  any  measures  tor  the 
promotion   of  scientific  instruction  ? — Some  years  ago 
we   had  a  laboratory   at   the  college,   and   we   made   a. 
beginning  of  teaching  in  physical   science,  but  those 
tilings  can  be  done  so  much  better  on  a  larger  scale, 
that  we  have  given  up  the  laboratory,  and  the  students 
who  pursue  physical  science  go  to  the  new  museum. 

3893.  At  present  each  college  acts  independently  of 
every  other  college,  does  it  not,  in  recognising  physical 
science    either    in    fellowships    or    scholarships?  —  I 
believe  so  ;  at  least  this  is  the  case  in  most,  colleges. 
If  they    could    have   a  student  eminent  in    physical 
science  they  would  sooner  take   him  than  a  classical 
student   who  was    inferior    to   him,   but  they    would 
object,  and  I  think  rightly,  to  having  an  inferior  man 
forced  upon  them  merely  because  he  was  a.  student  of 
physical  science. 

3894.  At  present,  I  presume,  there  is  not  a  large 
number  of  students  of  sufficient  Attainments  in  physical 
science  to  deserve   scholarships  ? — No.     A  few  more 
might  be   drawn  by  a  greater  number  of  scholars!) ips, 
but  at  present  the  number  is  not  large. 

3895.  Has  the  number  been  increasing  since  scholar- 
ships have  been  awarded  to  physical  science  ? — There 
are  more  students  of  physical  science  than  there  were 
20  years  ago,  and  this  is  due  in  some  degree  to  the 
scholarships,  but  also  to  the  teaching  at  the  museum 
and  the  laboratories.     There  are  not  more  students,  I 
think,  than  there  were  five  or  six  years  ago. 

3896.  The  university  has  also  made  very  large  pro- 
vision, has  it  not,  for  teaching  physical  science  ? — 1  am 
no  judge,  but  I  should  think  that  nothing  could  be 
better  than  the  provisions  made  by  the  university  in 
the  way  of  buildings  and  apparatus. 

3897.  Do  you  think  that  any  further  measures  for 
the  promotion  of  physical  science  are  desirable  so  far 
as  the  university  itself  is  concerned  ? — Yes  ;  I  think 
many  things  might  be  done  in  the  university  to  en- 
courage physical  science.     At  present  physical  science, 
as  a  branch  of  study,  has  not  been  popular  or  suc- 
ressful    in    the    university,  judging   by    the   number 
of  students.     We  have  many  excellent  professors  and 
first  rate    apparatus,  but  still  the  number  of  persons 
who  go  in  for  honours  in  physical  science,  does  not 
seem  to  increase.     The   number  of  those  who  take 
honours    is   very  small,  indeed,   not  a  fourth   part  of 
those  who  take  honours  in  law  and  modern  history — on 
the  average  of  the  last  10  years  not  more  than  10  a 
year;  among  the  passmen  the  disproportion  is  sfill 
greater,  and   appears  to  be  increasing  ;    during   the 
last  five  years,  there  have  not  been  more  than  three 
or  four  in  the  year.     There  are  hardly  any  passmen 
in   physical   science.     Perhaps  we   may  consider   the 
causes  of  that  a    little.     One  cause  of  it  is  that  the 
change  in  the  system  has  not  been  going  on  very  long ; 
it  is  only  within  the  last  12  or  15  years  that  we  have 
begun   to  study  these  things  at  all.     When  I  was  an 
undergraduate,  about    30  or  32  years    ago,    in   what 
Lord  Derby  called  the  pre-scientifie  age,  nobody  at 
Oxford  either  learnt   or  had    the   means   of  learning 
such    subjects.      So  that    we  must  not  be   too   much 
disappointed  at  present  results,  because  the  system  has 
been  going  on  as  yet,  only  for  a  short  time.     But  at  the 
same  time,  if  I  compare  the  two  new  subjects   of  in- 
struction which  were  introduced  into  Oxford  15    vears 
ago,  the  one   being  law  anil    modern   history,  and   the 
other  physical    science,  they   stood  upon   much   about 
the   same  looting,    as    far    as  the  stimulus  of   endow- 
ments; went,  and   no   doubt,  physical  science  has  had 
by    far   the  advantage  in    point  of  teachers,  but   the 


result  has  been  what  I  have  described,  namely,  that 
the  candidates  for  honours  in  the  School  of  Physical 
Science  have  not  been  one  fourth  of  those  in  the  school 
of  modern  history,  and  the  passmen  of  late  years  not 
one  in  ten  or  twenty,  although  the  two  schools  seemed 
to  have  a  fair  Meld  and  to  lie  on  equal  terms.  There 
is  another  point  which  1  should  notice.  It  has  heen 
pithily  said  about  physical  science  that  at  Oxford 
evcrylioilv  is  bribed  to  learn  something  (]^i'.  That 
was  true  perhaps  20  or  30  years  ago,  but  is  not  true 
now,  and  it  certainly  does  not  apply  to  the  Scotch  or 
German  universities,  where  the  same  thing  equally 
holds  that  literature  is  the  attractive  anil  the  stronger 
element,  anil  not  science.  That  brings  me  to  consider 
in  what  way  the  interests  of  physical  science  in  the 
university  can  really  be  promoted.  I  am  inclined  to 
think  that  physical  science  can  only  be  spread  in  one 
wa\,  and  that  is  by  connecting  it  with  the  pro- 
fessions. There  an;  two  professions  with  which  you 
would  naturally  connect  it,  the  medical  profession  and 
the  profession  of  an  engineer,  and  if  you  want  to  in- 
crease the  number  of  physical  science  students  and  to 
arouse,  the  spirit  of  physical  science  in  the  university, 
you  must  draw  from  those  two  classes  of  students  of 
medicine  and  engineering.  That  leads  me  to  the 
question  how  far  you  would  alter  the  university  system 
in  order  to  admit  them,  or  to  admit  them  on  easier 
terms.  1  may  say  at  once  that  I  am  not  for  giving 
up  any  element  of  university  instruction  that  at  pre- 
sent exists,  and  I  believe  that  the  object  may  be 
attained  without  this.  The  suggestions  which  I  would 
offer  about  it  would  be  something  of  this  kind.  I 
think  that  we  might  have  a  temporary  class  of  students 
who  would  be  admitted  to  the  honours  of  the  uni 
versity  and  to  the  scholarships,  and  who  would  re- 
ceive a  free  education  (that  is  to  say,  the  lectures  in 
physical  science  might  be  open  to  them),  but  who 
would  not  take  a  degree.  There  I  should  be  disposed 
to  draw  the  line.  I  would  not  let  any  person  take  a 
degree  who  had  not  fulfilled  the  present  requirements 
of  the  university.  Then  I  think  I  would  make  a  fur- 
ther relaxation  in  this  way.  I  would  not  insist  upon 
those;  requirements  being  complied  with  at  any  par- 
ticular time ;  say,  for  instance,  that  a  person  came 
up  to  the  university  knowing  nothing  of  Latin  or 
Greek,  before  he  could  take  his  degree  he  should  be 
required  to  know  them  ;  but  I  would  not  debar  him 
from  studying  in  the  university,  or  taking  honours  in 
his  own  subjects,  or  from  sharing  in  some  of  the 
emoluments  of  the  university.  There  are  one  or 
two  other  things  which  might  be  done  for  physical 
science.  It  may  very  fairly  be  retorted  on  this  plan 
which  I  have  just  suggested,  "  then  you  require 
"  literature  as  a  condition  of  taking  a  degree,  but  you 
"  do  not  require  science."  I  should  be  inclined  to 
require  from  everyone  a  certain  amount  of  science 
before  he  took  his  degree.  I  should  put  the  different 
individuals  on  the  same  footing  in  that  respect.  There 
is  a  question  now  very  much  mooted,  with  regard  to 
Greek,  which  I  will  remark  upon  by-nnd-by.  Without 
introducing  this  I  will  say  generally  that  every  one 
who  takes  a  university  degree  should  be  required  to 
have  some  literary  as  well  as  scientific  training.  I 
think  in  that  way  there  would  be  a  very  great  stimulus 
given  to  physical  science.  The  only  thing  that  a 
student  of  physical  science  would  be  held  back  from 
would  be  the  degree,  and  upon  that  I  would  like  to  say 
a  few  words.  Some  persons  have  schemes  for  giving 
degrees  in  science  alone,  and  for  giving  a  medical 
degree  without  those  literary  requirements  that  I  speak 
of,  as  is  done  at  other  universities  ;  but  an  Oxford 
degree,  whether  rightly  or  wrongly,  is  thought  to 
have  a  value  that,  the  degrees  of  those  other  universi- 
ties have  not,  and  if  you  took  away  the  literary  part,  I 
imagine  that  yon  would  take  away  that  value  from  the 
degree.  I  think  if  you  gave  the  Oxford  degree  for 
something  else  than  what  the  Oxford  degree  is  given 
for  now,  not  adding  something  to  what  y>n  require  at 
present,  but  taking  away  something,  that  is  taking 
away  the  literary  part  of  it,  you  would  find  that  it  had 
lost  what  may  be  called  its  social  value.  In  short,  to 
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cum  up  what  I  lia\e  been  saying,  I  should  look  for  tin; 
great  improvement  and  extension  of  physical  science 
in  i In-  universities  from  professional  students,  and  1 
slidiild  propose  to  udinit  them  to  honours,  to  free 
lectures,  and  to  scholarships,  and  to  allow  them  to  pass 
their  literary  examination  at  any  time  they  pleased, 
and,  of  course,  to  become  members  of  colleges. 

3898.  You  mean  that  you  would  allow  them  to  obtain 
decrees  if  they  passed   a  literary  examination? — Yes; 
but  I  would  allow   them  to  pass  it  at  any  period  of 
their  course. 

3899.  (Mr.   Samtielson.)  Do  you   mean  that  they 
could  be   members  of  colleges    without   taking  the 
degree  of  B.A.  ? — I  mean  that  they  might  be  mem- 
bers of  colleges,  and  scholars  if  they  obtained  a  scholar- 
ship, but  not  fellows.     I  would  not  require  them  to 
take  a  degree  as  a  condition  of  obtaining  a  fellowship, 

-but  to  pass  all  the  examinations  which  are  required 
for  the  obtaining  of  a  degree. 

3900.  (Chairman.)  You  would  allow  them  to  take 
advantage  of  the   lectures  without   any    literary  test 
whatever  ? — Yes,  and  I  would  allow  them  to  obtain 
scientific  distinctions  at  the  university. 

3901.  (Dr.   Sharpey.)    Without  a  preliminary  ex- 
amination on  entering  the  university  ? — Yes. 

3902.  And  without  necessarily  taking  a  scholarship  ? 
—Yes. 

3903.  (Chairman.)  Did  I  lightly  understand  from 
you  that  any  student  who  applied  himself  to  physical 
science  and  attained   proficiency  in    physical  science 
would-  be  almost  certain  of  obtaining  a  fellowship  at 
present  ? — Yes,  one  who  was  distinguished  in  physical 
science,  would,  I  think,  obtain  a  fellowship  or  scholar- 
ship. 

3904.  Do   you  think  that,  to   the  greater   part  of 
young  men,  there  is  anything  more  attractive  in  litera- 
ture, than  in  the  study  of  science  ? — I  am  inclined  to 
think  that  in  general  it  is  more  attractive.     There  are 
a  few  persons,  or  perhaps  a  good  many,  who  could  be 
cultivated  by  physical  science,  and  who  could  not  be 
cultivated  in  any  other  way. 

3905.  From   what   you   have  seen  of  young  men, 
you  think  that  the  greater  number  would  devote  them- 
selves to  literature  rather  than   to   science  ? — Yes,  and 
I  would  appeal  to  the  fact  that  I  mentioned  just  now 
of  the  two  schools  at  Oxford,  the  comparative  success 
of  the  modern   history  school,   although  under    some 
peculiar  disadvantages    compared    with    the   physical 
science  school. 

3906.  Do  you  think  that  any  part  of  that  tendency 
arises  from  old  traditions  ? — It  is  impossible  to  separate 
that  element. 

3907.  (Sir  J.  P.  Kaij-Shuttlcworth.)  And  from  the 
previous   training   in    existing    endowed    and    public 
schools  ? — Yes  ;  but  that  appears  to  me  to  be  an  un- 
cerlain  quantity.    The  teaching  of  history  or  of  general 
knowledge  in  schools  is   also  of  very  recent  growth, 
though  not  quite  so  recent  as  physical  science.     I 
•wish  to  see  them  put  upon   a  level,  and  to  have  a  fair 
field,  but  without  giving   up  any  requirements  which 
at  present   exist  either  in   colleges   or   in  the  higher 
schools.     Which  will  conquer  as  the  main  element  of 
education  is,  I  think,  rather  a  mat ter  of  speculation. 

3908.  (Chairman.)  You  think  that  no  degree  should 
be  granted  without  a  certain   amount  of  scientific  at- 
tainment?— I  think  not. 

3909.  When  would  you  require  that  minimum  to  be 
tested  ? — I  should  apply  the  same  principle  to  all  the 
dillereut  subjects  that  they  might  be  tested  at  any  time 
during  the  student's  course,  but  that  before  he  could 
have  his  degree  he  must  go  through  this  test. 

3910.  At  present   is   not  this  the  system  at  Oxford, 
that  every  student  must  pass  moderations  at  the  end  of 
the  first  year? — Yes,  or  rather  at  the  end  of  the  first 
year  and  a  half. 

3911.  And  that  is  chiefly  classical,  is  it  not  ? — -There 
are  two  schools,  the  one  classical  and  the  other  mathe- 
matical. 

3912.  May  a   student  pass   in    classics  without  any 
mathematics  at  moderations  ? — He  may  at  moderations, 


but  not   at  responsions  ;  every  undergraduate   is  re- 
quired to  know  some  Euclid  and  arithmetic. 

3913.  No  young  man  at  Oxford  at  present  can  ob- 
tain  a  degree  without  some  mat  hematics  ? — No;   not 
without  arithmetic  and  two  books  of  Euclid,  or  a  cor- 
responding amount  of  algebra. 

3914.  Would  you  add  to  the  mathematics  and  also 
put  in  a  certain  amount  of  science  in  addition  ? — I 
would. 

3915.  But  you  would  allow  him  to  pass  the  exami- 
nation required  for  that  puq>ose  at  any  period  of  the 
university  career  ? — Yes. 

3916.  Leaving  the  final  schools  as  they  are  now  ? — 
I  think  we  pretty  nearly  cover  the  whole  field  in  the 
final  schools.      There  are  examinations  not  only  in 
classics  and  theology,  but  in    mathematics,  physical 
science,  and  modern  history.     In  moderations  I  would 
have  additional  examinations  in  physical  science  and 
modern  history  ;  for  if  it  is  a  good  thing   to   stimulate 
men  and  make  them  industrious  in  classics  in  the  early 
part  of  their  career,  the  same  principle  applies  to  other 
subjects.    If  a  man  were  allowed  to  pass  an  examination 
in  honours  immediately  or  soon  after  he   came  up,  this 
would  have  the  effect  of  drawing  a  great  many  men 
to  the  university  who  would  come  for   that  distinct 
purpose,  and  leave  again  after  passing  the  examination. 
That  would  combine  the  view  which  makes  an  univer- 
sity a  place  of  examinations  merely  with  the  other  view, 
with  which  in  the  main   I  agree,  which- requires  also 
residence  ;  and   a  useful   link  of  connexion  would   bo 
supplied    between  the  universities   and  the   schools 
which  aim  at  giving  a  general  rather  than  a  classical 
education. 

3917.  Will  you  now  be  good  enough  to  express  your 
opinion   upon  the  advisability  of  omitting  Greek  ? — I 
think    that   runs    up    into    a   more    general    question. 
Greek  is  a  subject   which    excites   attention   at   this 
moment,  but  there  is  a  more  general  question  behind 
that,  whether  you  would  separate  literary  from  scien- 
tific   culture,    about   which    I   will  say  a  few  words 
first  of  all,  and  then  go  on  to  the  subject  of  Greek. 
I  would  repeat  what  I  said  just  now,  that  I  think  that 
in  endeavouring  to  obtain  an  Oxford  University  degree; 
for  science,  whatever  be  the  value  of  it,  you  would 
alter  its  character  if  you  took  away  the  literary  element 
in  it.     The  man  of  science  who  had  a  merely  scientific 
distinction    would   find   that   he   had   got   a  different 
thing,   whether  it  were  a  better   thing  or  not,  from 
what  an  Oxford  degree  is  at  present.     But  there  are 
deeper   grounds   upon   which  the   question   is  to   be 
argued.     1  think  that  it  would  be  a  loss  of  a  great 
element  of  education.     The  want  of  literature  appears 
to  me  a  great  defect  in  the  education  of  any  one  ;  the 
purely  scientific  man   feels  the  loss   in   a  great  many 
ways.     He  cannot  express  himself  freely ;  he  is  shut 
out  from  many  human  interests.     He  is  liable  to  take 
a  narrow  view  of  his  own  science  in  relation  to  other 
sciences,  and  of   the  physical  sciences   generally   in 
relation  to  the  moral.     On  the  other  hand   a  person 
who,  like  myself,  has  no  acquaintance  with  physics, 
is  in  another  sense  ignorant  of  the  world.     There  are 
some  other  considerations  which  bear  upon  this  subject. 
It  appears  to  me  that  there  is  some  tendency  to  confuse 
the  greatness  of  those  subjects  of  physical  science, 
which  is  a  well-assured  matter  as  to  which  none  of 
us  can  have  any  doubt,  with  their  value  as  instru- 
ments of  education.     That  is  very  great  no  doubt  in 
some  ways,  but  still  it  is  in   a  great  measure  an  un- 
known quantity,  about  which   we  are  trying  an  ex- 
periment. My  own  impression  is  that  experience  shows 
that  literature  of  some  kind  is  more  adapted  to  the 
mass  of  students,  that   literature   is  upon  the   whole 
for  the  many,  and  that  physical  science  is  upon  the 
whole  for  the  few,  although  I  should  not   like  either 
to  be  pursued  exclusively.      There   is  another  view 
which   is  often   taken  of  this  subject.     It  is  urged 
that  it  is  so  much  better  to  learn  one  thing  well  than 
to   learn   a  great  many  things  indifferently  ;  and  put 
in   that  form,   no    doubt   this  is   a  view  with   which 
we  should  all  agree,  but  I  think  that  we  should  dis- 
tinguish between  preliminary  education,  which  ought 
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to  lio  general,  mill  tlic  education  of  after  life,  whicli 
ought  to  I)i>  special.  If  you  l.-ikc  (hose  physical  sciences 
themselves  (as  I  w;is  saving,  I  onlv  speak  as  an 
outsider),  would  not  any  physicist  distinguished  in 
any  particular  branch,  wish  that  he  had  had  some 
general  culture  in  the  other  branches  of  physical 
science?  In  the  same  way  it  is  also  desirable  that, 
there  should  be  some  general  eulturo  in  literature. 
Science!  lias  a  groat  deal  to  do  with  the  imagination  ; 

the  scientific  man   is   not   the  dry   in ami  then'  are 

a  great  many  elements  of  poetry  and  literature  which  it 
is  desirable  to  cultivate  in  science.  I  believe  that  you 
can  hardly  have  a  really  scientific  mind  without  the, 
other  kind  of  cultivation.  There  are  a  few  exceptional 
geniuses  in  whom  we  may  see  every  kind  of  gift  almost 
blossom  by  nature,  like  Faraday,  for  instance  ;  but  I 
do  not  think  that  that  would  be  the  case  with  the 
mass  of  mankind.  One  tendency  which  may  be  ob- 
served in  students  of  physical  science  is,  that  they  are 
to  a  much  greater  extent  under  the  power  of  general 
ideas  than  one  would  expect.  It  is  not  true  that  the 
mere  investigation  of  facts  makes  a  man  always  the 
best  judge  of  them,  or  most  cautious  in  raising  hy- 
potheses upon  them.  Take  a  man  a  very  little  out  of 
iiis  own  beat,  and  some  general  idea  that  has  a  sym- 
pathy with  his  mind  easily  catches  hold  of  him  ;  and 
I  think  I  observe  this  tendency  among  physicists  as  well 
as  among  divines  and  moral  philosophers.  A  certain 
amount  of  metaphysics  or  mental  philosophy  seems  to 
be  required  in  order  to  get  rid  of  the  illusions  of 
metaphysics  and  of  language  which  are  always  latent 
in  us.  To  come  to  the  last  point :  about  the  study 
of  Greek  I  feel  some  hesitation  in  speaking,  because 
it  will  be  thought  that  everybody  upholds  his  own 
.study;  but  I  think  that  it  would  be  a  mistake  to  give 
up  Greek  as  a  requirement  for  a  degree  in  the  uni- 
versity or  for  the  higher  kinds  of  schools.  I  am  far 
from  saying  that  it  should  be  taught  everywhere  where 
it  is  taught  now,  and  I  admit  what  may  be  said  about 
the  little  that  persons  learn  of  Greek  and  how  soon  they 
forget  it,  and  how  it  is  droned  out  by  some  school- 
masters ;  but  side  by  side  with  that,  I  would  ask  you 
to  put  the  question,  what  may  become  of  physical 
science  if  it  gets  into  the  same  position,  if  it  becomes 
traditional  for  300  years,  and  is  droned  out  by  third- 
rate  teachers  to  third-rate  minds.  We  should  probably 
find  both  studies  in  much  the  same  position.  We  must 
remember  that  new  sciences  have  great  advantages  as 
well  as  great  disadvantages.  They  have  great  disad- 
vantages in  the  prejudices  of  mankind  and  old  tradi- 
tions being  against  them  ;  but  they  have  also  great 
advantages  in  having  enlightened  men  to  teach  them, 
and  in  their  having  probably  better  teachers,  so  that 
we  cannot  judge  of  what  they  will  be  from  what  they 
are  at  present ;  we  cannot  at  all  judge  from  the  lectures 
of  Professor  Huxley  or  Faraday  what  the  teaching  of 
science  maybe  hereafter  in  schools.  But  coming  back 
to  the  principal  point,  I  am  not  disposed  to  give  up 
(ireek  because  it  is  the  greatest  literature  in  the  world, 
and  although  it  may  only  affect  the  few,  I  think  you 
cannot  give  it  up  without  seriously  lowering  the  higher 
education  of  the  country. 

3918.  Have  you  formed  any  opinion  as  to  the  age 
up  to  which  general  education  can  profitably  be  con- 
tinued, the  age  up  to  which  young  men  should  com- 
bine literature  and  science,  and  mathematics  ?  —  I 
think  that  turns  upon  how  much  time  you  can  afford 
to  give  to  it;  the  question  is  one  of  expense.  It  is  an 
advantage  to  a  young  man  to  continue  his  education 
almost  as  long  as  possible,  say  up  to  22,  if  he  can 
afl'onl  it.  But  then  you  have  to  meet  the  wants  of 
people  in  general.  I  do  not  propose  that  this  literary 
education  of  which  I  speak  should  be  confined  to  any 
particular  time.  I  should  wish  that  both  the  literary 
and  the  scientific  part,  should  be  taken  at  any  time, 
according  to  the  convenience  of  the  pupil,  but  1  think 
that  up  to  21  or  22  is  not  too  long  a  time  to  spend  in 
general  education  which  would  gradually  narrow  into 
professional.  A  man  would  not  al  22  be  starting  on 
his  regular  studies  as  a  medical  man  without  some 
previous  knowledge  of  chemistry  and  such  things. 


There  may  be  some  who  wish  to  make  up  in   later  life  /.'"•. 

for  the  deficiencies  of  early  training,  and  I  would   give;        B.Jowett, 
them  every  encouragement  to  do 

3919.  Am  I  right  in  supposing  that  at  present  after     lfi  Nov  ,870 
a  young  man  has  passed  the   moderations  examination,         _^___ 
he  may,  if  lie    pleases,  shut    up  his  classical   book  allo- 

gelher,   and  obtain  a  degree  without  any  further  study 
of  classics  ? — Yes. 

3920.  Do   you   think    it   is   unadvisiible    that     there 
should  be  any  compulsion   to   induce   him   to  continue 
his  classical   studies  to  a  later   period  ? — I    think  so  ;    I 
should  go  further,  and   take  oil'  the  compulsion  which 
exists  at  present.    I  should  let.  him  enter  the  university 
without  any  classical  knowledge,  but  I  would   require 
him  to  get  it  in  the  course  of  his  time  there,  as   is  the 
case  at  the  Scotch  universities.     I  should  only  require 
every  one  entering  the  university  to  have  knowledge 
of  some  kind  or  other. 

3921.  (Dr.  Sharpey.)   You  have  spoken  of  the  great 
advantage  of  an   acquaintance   with  Greek   literature, 
that  is  one  thing  ;   but  another  question   has  arisen 
whether  a  very  small   amount  of  knowledge   of  tho 
Greek  language  is  of  moment  in  entering  upon  a  course 
of  education  in  pcience  ? — If  we  take  these  things  in 
detail,  with  reference  to  inferior  students,  it  is  true  you 
cannot  say  that  there  is  very  much  good  in  a  very 
small  amount  of  knowledge  of  Greek,  nor  perhaps  in 
a  small   amount  of  chemistry,  or  any  other  study,  but 
I  think  there  is  some  good  in  the  habit  of  learning,  and 
in  the  training  and  accuracy  which  is  required  even 
for  the  knowledge  of  a  small  amount  of  Greek  ;  and  I 
may  add  that  not  much  is  needed  in  order  to  enable  a 
student  to  read  Homer  in  the  original. 

3922.  (Professor  Stokes.)  Do  you  not  think  that  the 
qualities  of  mind  which  are  exercised  in  the  study  of 
one  dead  language  are  so  nearly  the  same  as  those 
which  are  exercised  in  the  study  of  another,  that  those 
particular  qualities  could  be  exercised,  we  will  say,  by 
the   study  of  Latin  as  well  as   by  that  of  Greek  ? — I 
admit  that  to  a  certain  extent  ;  still,  the  question  admits 
of  being  retorted.     Might  not  one  physical  science  do 
as  well  as  two  ?    I  think  that  considering  the  greatness 
of  the  literature,  and  the  small  additional  time  that  is 
generally  required  to  add  Greek  to  Latin,  it  is  quite 
worth  while  to  retain  it.     If  you  mean  the  discipline 
which  is  got  by  language,  it  is  true  that  the  learning  of 
any  one  language  teaches  you  more  than  the  learning 
of  a  second,  but  the  learning  of  a  second  adds  some- 
thing.   I  regard  the  language  as  inseparable  from  some 
knowledge  of  the  literature,  and  the  value  of  Greek 
literature  seems  to  me  far  greater  than  that  of  Latin. 

3923.  Of  course  I  do  not  dispute  the  value  of  a 
study  of  Greek  abstractedly,  all  I  meant  was  whether 
it  was  your  opinion  that  this  one  dead  language  might 
not  better  be  dispensed  with  than  physical   science, 
which  is  a  thing  totally  different  in  its  character  from 
the  study  of  language,  although  of  course  if  you  could 
take  both  languages  so   much  the   better  ? — I  think 
that  there  is  time  for  both.     One   of  the  doubts  I 
have  in  proposing  to  require  physical  science  of  all 
persons   is    that   the   teaching   of  it  is  comparatively 
rare  ;  and  before  you  compel  anything  it  seems  to  me 
that  you  must  provide  the  means  of  acquiring  it  more 
than  you  do  at  present,  and   that  I  think   may  bo  set 

.  in  the   opposite   scale  against  the  consideration  which 
you  urge. 

3924.  (Sir  J.  P.  Kay-Shuttlcworth.')  I  have  un- 
derstood you  to  say  that  you  would  require  some  kind 
of  scientific  attainment  in  the  ordinary  degrees  of  the 
university.     Have  you  formed  for  yoursell'jiny  definite 
conception  of  what  that  scientific  attainment  should  be, 
and  whether  it  should  be  special  relatively  to  any  par- 
ticular science,  or  general  relatively  to  the  scion.  . 
That  is  a  question  which  I  would  rather  leave  scientific 
men  to  settle. 

3925.  I  apprehend,  however,  that  you  would   have 
no  difficulty  in  deciding  that,  whether  with  respect   to 
scientific  or  classical  knowledge,   it    should   be   of  an 
cxac.t  and  positive  character  in  the  examination  for  a 
degree  ? — Certain Iv. 

3926.  That  would  rather  lead,  would  it  not,  to  the 

I  i  3 
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limitation  of  the  extent  of  scientific  acquirement  if  the 
present  <-hi-.-ic.-il  snulirs  are  to  be  pursued,  than  to  iis 
dill'ii-ion  over  a  wide  surface? — Speaking  on  general 
grounds  1  should  have  no  doubt  that  it  ought  to  be 
rather  a  small  and  exact  amount  that  you  require  of 
science,  than  a  general  acquaintance  with  science. 

3927.  I  think  I  understand  you   to  say  that  you 
propose    that    no    degree   should   be    given    without 
classics,   though  you   would   open   the   honours  and 
emoluments  of  the  colleges  to  all  ? — I  think  I  said  some 
of  the  emoluments.     I  would  open  the  scholarships, 
but  not  the  fellowships. 

3928.  You    would   open   the   scholarships    to   the 
scientific  students  without  the  fellowships  ? — Yes  ;   I 
would  open  the  scholarships  to  the  exclusively  scien- 
tific students,  but  not  the  fellowships. 

3929.  Would   not  the  result  of  that  be  that  the 
government    of   the    university   would    still    remain 
amongst  those  who  had  obtained  degrees  by  means  of 
classics  with  a  minimum  of  scientific  acquirement  ? — 
That  might    continue  to  be  the  case  in  any  event, 
because  it  would  be  a  question  of  numbers.     For  the 
scientific  men  to  govern  the  university  of  course  they 
must  be  the  majority,  and  that  would  be  a  long  time 
hence  ;  but  I  think  that  the  requirement  of  a  degree 
would  make  very  little  difference  indeed  in  that  respect, 
because  there  would   be  very  few  persons  who  had 
gone  through  the  regular  course  at  Oxford  who  had 
not  taken  a  degree. 

3930.  I  was  looking  to  the  abstract  logical  position 
of  the  proposal,  and  not  to  that  which  is  based  upon 
the  present  number   of  differently  trained   students. 
Practically   I   understand  you    to    propose   that  the 
government  of  the  university  should  rest  with  those 
who  obtain  classical  degrees  ? — It   should  rest   with 
those  who  have  taken  both  a  classical  degree  and  a 
scientific  degree  for  the  future. 

3931.  That  is   to   say,   a   classical   degree   with  a 
minimum  of  scientific  acquirement  ? — Or  a  maximum 
of  scientific  acquirement  and  a  minimum  of  classical 
acquirement. 

3932.  (Chairman.)  A   man   can   take  a  degree  at 
present  mainly  in  science  with  a  minimum  of  classics, 
can  he  not  ? — Yes. 

3933.  Or   mainly    in    classics,   with   scarcely   any 
science  ? — Yes. 

3934.  (Sir  J.   P.   Kay-Shuttleworth.)     I   rather 
understood  you  to  propose  that  the  present  classical 
requirements  for  a  degree  should  be  maintained  under 
any  circumstances  whatever  ? — Yes,  that  is  my  view, 
speaking  generally. 

3935.  I  understand,  therefore,  that  no  person  could 
arrive   to  the  government  of  the  university   without 
fulfilling  all  the  present  classical  requirements  for  a 
degree  ? — That  is  what  I  meant. 

3936.  I  think  I  understood  you  to  say  that  your 
chief  hope  that  the  cultivation  of  science  would  be- 
come more  general  among  the  students  of  the  univer- 
sity, was  the  degree  in  which  it  was  made  a  preparation 
for  the  professions,  particularly  the  medical  profession 
and  engineering  ? — Yes. 

3937.  Having  regard   to  the  due  elevation  of  cha- 
racter of  those  two  professions,  you  would  be  of  opinion, 
would  you  not,  with  scientific  men  generally,  that  the 
character  of  the  scientific  teaching  should  be   main- 
tained  at   the   highest  degree  of  theoretic  excellence 
for  those  two  professions  ? — Yes,  I  should  think  so. 

.'!!i.'!s.  In  1'iiet.  that  it  should  not  be  degraded  to- 
wards its  merely  practical  applications;  that  such 
practical  applications  should  constitute  a  subsequent 
course,  but  that  the  primary  and  initiatory  course 
should  be  one  of  the  highest  scientific  excellence  ? — I 
should  wish  to  have  the  teaching  of  science  kept  up 
to  the  highest  theoretical  point  attainable,  but  1  sup- 
pose that  to  some  extent  practice  is  required  to  go 
along  with  theory,  so  that  I  should  not  wish  to  draw 
that  absolute  line  between  them. 

".!»;!!).  Having  regard  to  that,  is  it  not  very  clear  that 
no  excellence  could  be  obtained  ii'  -ucli  a  high  decree 
nlifir  culture  without  the  devotion  of  consider- 
able time  t<>  study  ? — Yes,  I  think  >o. 


3940.  So  high  a  degree  of  scientific  culture  is  not,  I 
apprehend,   to    be    regarded    as    included    in    the   acces- 
sories to  that  culture  which   \  on  suppose  to  be  desirable 
for  taking  an    ordinary  degree    at   the   university? — 
No. 

3941.  That  high  degree  of  scientific  culture  would, 
in  point  of  fact,   constitute,    would   it   not,  a   line  of 
separate  study  from  that   usually  now    pursued  in  the 
university  ? — Yes. 

3942.  And  yet  I  understood   you   to  deny  to  the 
persons  who  pursued  that    highest   degree  of  scientific 
culture,  and   went  through   the  most    complete  c. 

if  they  did  not  fulfil  the  requirements  of  the  classical 
degree,  any  power  in  the  government  of  the  unher- 
sity? — Yes;  but  I  would  repeat  what'  1  said  liefore, 
that  they  would  be  an  exceedingly  small  number  of 
persons.  It  is  true  that  they  do  not  get  every  ad- 
\.-mtage  at  Oxford,  but  there  is  a  great  practical  good 
gained  in  my  opinion  by  imposing  the  requirements 
which  exclude  them,  and  with  which  if  they  pi 
they  can,  without  any  difficulty,  comply. 

3943.  Looking  then  to  the  fellowships,  and  looking 
to  the  means  which   might  exist  for  the  creation  of  a 
larger  graduated  professoriate  for  the  purpose  of  scien- 
tific culture  in  the  university,  would  not  the  exclusion 
of  scientific  students  from  the  fellowships  be  an  impe- 
diment to  the  application  of  collegiate  funds  for  I  lint 
object  ? — To  a  small  extent,  yes.     The  principle  which 
I  have  several  times  repeated  is,  that  I  wish  to  com- 
bine  literature  and    science,  and    that  I  should  wish 
some  fellowships  to  be  given  for  the  encouragement  of 
science,  but  not  to  candidates  who  were  wholly  destitute 
of  literature. 

3944.  The  fact  being,  I  believe,  that   a  very  small 
proportion  of  the  funds  of  the  colleges  are  now  applied 
as  rewards  for  scientific  culture,  do  you  or  do  you  not 
regard  it  as  desirable  in  future  that  a  much  larger  pro- 
portion of  those  funds  should  be  applied  to  scientific 
culture,  either  to  increase  the  teaching  power  or  to 
increase  the  rewards  of  those  who  devote  themselves  to 
that  subject  ? — I  will  repeat  again  what   I  said  before, 
namely,  that  I  should  wish  them  to  be  proportioned  to 
the  number  of  students.  I  would  even  go  a  little  beyond 
the  number    of  students,    and    give   rather  more   en- 
couragement in  those  subjects  ;  but  I  should  not  throw 
open   fellowships,  or  make  scholarships,  or  found  pro- 
fessorships,  whether  there  were  students   to  listen  to 
them  or  students  who  could  profitably  hold  them  or 
not. 

3945.  Theoretically,  is  it  not  apparent  that  education 
is  an  advantage  not  sought  by  the  uncultured,  but  one 
which  has  to  be  offered  by  centres  of  cultivation  when  it 
is  not  in  the  first  instance  fully  appreciated  ? — ^ 
think  so. 

3946.  And  so  with  respect  to  scientific  culture,  if 
there  be  little  of  it  now  in  the  public  schools  and  iu 
the   endowed   schools,  and  in  the   universities,  com- 
paratively to  the  whole  amount  of  culture,  is  it  not 
apparent  that  the  teaching  power,  the  rewards  and  the 
opportunities   must   be   increased    in    the   universities 
before  we  could  hope  that  the  number  of  students 
would   be  increased  ? — I  admit  that  you  might  stimu- 
late it  to  a  certain  extent,  but  I  think  that  there  must  be 
a  certain  proportion  between    what  you  offer  and  the 
number  of  persons  availing  themselves  of  it  ;  and  yon 
might    stimulate   physical  science   to   a  degree  which 
would  not  be  advantageous  even  to  the   students  of 
physical  science,  I  mean  if  you  gave  fellowships  and 
scholarships  to  students  of  physical  science  whether 
they  deserved  them  or  not. 

3947.  But  if  you  began  by  continuing  the  existing 
system  which  excludes  from  the  government  of  the 
university  all  who  do  not  pass   through  the  stage  of 
classical  study  now  existing,  do  you  consider  that  a 
mode  of  encouraging  the  growth  of  physical   science 
within   the  university  ? — I  should  consider  that   that 
would   be  the    best,    mode,   according    to    my    vic\s,of 
encouraging   physical   science,  because    1   do  not  think 
that    it    is   for  the  interest  of  physical  science  that    it 
should  be  separated  from  literature,  although  I  admit 
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that  there  may  be  a  very  few  cases  in  which  my  pro- 
posal would  work  hardly. 

3948.  Having  regard  to  the   general  interests  of  the 
country  in  which  the   application  of  the  knowledge  of 
the  forces  of  nature   to  utilize    the    great    material    ad- 
vantages    of  this  country    fonns    not    only   a  part    of 
the  history  of  its   soci.-d    development,  but   necessarily 
a  part  of  its  social    polity,  do  you   think   it    desirable 
that    the    main    education    of    the    statesmen    of    this 
country  should   consist  chiefly  of  literature? — I    h:i\e 
never   said    anything  which   would   lead   to  that  con- 
clusion. 

3949.  But  if  it  were  the  fact  that  a  cabinet   existed 
in  the  government  of  this  country  in  which  the  amount 
of  physical  science  in  comparison  with    the  amount  of 
literary  knowledge  was  as    1    to   10  would  it  not  lie  :i 
grievous  disadvantage  to  the  country  that  it  should  be 
governed  liv  si  class  of  men   so  educated  ? — I  may  be 
prejudiced,  but  I  should  think  that  a  cabinet  which 
consisted   of  persons  who  only  knew  Latin  and  (ireck 
would  probably    be  a  better   cabinet   than    a  cabinet 
consisting  entirely  of  chemist  s. 

3950.  But  my  question  was  whether  the  opposite 
proportion  was  desirable  ? — I  think  it  desirable  that 
cabinet  ministers,  like  other  persons,  should   possess 
some  knowledge  of  physical  science. 

3951.  I  think  I  might  expect  that  you  would  admit 
that  the  cabinet  should  consist  of  men  so  educated  as 
to  be  able  to  appreciate  all  the  main  general  questions 
of  science  which  might  be  brought  before  them  ? — 
Yes. 

3952.  That  involves,  does  it   not,   a   considerable 
change  in  the  preliminary  education  given  in  the  public 
schools  and  the  endowed  schools  by  which  the  charac- 
ter of  the  student  coming  to  the  university  would  be 
affected? — I  would  wish  to  give  my  opinion  in  the 
best  way  I  can  upon  the  subject  before  the  Commission, 
but  those  are  such  remote  considerations  that  I  hardly 
know  how  to  appreciate  them. 

3953.  (Mr.  Samuclson.)    You  have  spoken  of  the 
combination    of   colleges    for   purposes   of   teaching. 
Would  you  have  the  kindness  to  say  how  that  was 
brought  about  ? — I  think  it  was  brought  about  from  a 
sense  of  the  general  need.     There  were  two  steps  taken 
about  three  or  four  years  ago  with   that  object.     The 
mathematical  lecturers  of  the  university  combined  and 
allowed  all  their  pupils  to  go  to  each  other's  lectures, 
so  that  they  were  able  to  offer  a    much  more  com- 
plete  course  of  mathematics  than  any  college    could 
have   given   singly.     Another  movement  in  the  same 
direction  was  made  about  the  same  time  by  the  union 
of  Balliol   and  New   College,    in   which  we   have  a 
system  of  common    lectures  ;  and  since   then  I  think 
most  of  the  tutors  throughout  the  university  have  a 
sort   of  intercommunion    of  lectures,  and    send   their 
pupils  from  one  college  to  another  for  their  lectures. 

3954.  So,   that  combination  has  now  become  almost 
universal? — Yes,  for  purposes  of  honours.    In  my  own 
judgment  it  must  be  carried  further,  and  you  must 
apply  it  to  pass  men  as  well.     Pass  men  evidently  re- 
quire quite  as  great  a  division  of  subjects  as  the  class 
men  do,  and  it  is  impossible  to  supply  that  in  any  one 
college. 

3955.  So  far  as  your  knowledge  of  the  statutes  of 
the  various  colleges  extends  is  there  any  impediment 
whatever  in  those  statutes  to  prevent  such  a  union  ? — 
None  whatever. 

3956.  Or  to  prevent  the  appropriation  of  a  portion 
of  the  endowments  of  the  colleges  to  the  purposes  of 
scientific  education  ? — There  is  at  many  colleges  some 
fund  which  they  could  apply  to   physical  science  if 
the  colleges  were  willing,  but  if  they  want  to  alter  the 
number  of  their  fellowships  or  scholarships  at  Oxford 
they  have  to  obtain  the  consent  of  the  visitor  to  doing 
it    and  also  the  consent   of  the   Privy    Council,  this, 
however,  would  not  cause  any  practical  difficulty. 

3957.  In  point  of  fact  the   colleges  now  possess  all 
the   powers  which   you   think  they  would  be  likely  to 
exercise  for  that  purpose  ? — Yes. 

3958.  Would   it    be   possible  lor  the  colleges  to  tax 
themselves  for  the  purpose  of  raising  a  common  fund 


for  scientific  tuition  to  be  placed  at  the  disposal  of  the 
university  authorities  ? — It  would  probably  require 
some  Act  to  cn.-il.le  them  to  d<>  thai.  In  some  colleges 
they  could  do  it,  Imt  there  would  bo  several  difficulties 
about  it  ;  in  many  colleges  they  would  have  to  take  it 
out  of  their  existing  fellowships — literally  to  tax  them- 
selves. Then  again,  it  would  be  vcrv  difficult  to  get 
them  all  to  unite  or  to  agree  to  a  uniform  tax.  '1  he 
smaller  colleges  would  feel  that  they  had  u  great 
number  of  undergraduates  and  a  great  staff  to  maintain, 
and  t  hat  it  was  not  fair  to  them  that  they  should  be  made 
to  pay  as  much  as  a  rich  college  where  there  are  com- 
paratively few  undergraduates.  It  is  just  possible  to 
do  it,  but  it  is  not  a  thing  likely  to  be  done,  and  I  do 
not  think  that  it  would  be  done  in  a  good  way  by  the 
action  of  the  colleges  themselves. 

3959.  If  the  legislature  were  to  interfere  to  bring 
about  the  establishment  of  such  a  common  fund,  do 
you  think  that  it  would  upon  the  whole  be  favourably 
viewed  by  the  separate  colleges  ? — I  do  not  think  they 
would  resist  it,  some  of  them  would  view  it  favourably, 
and  others  not. 

3960.  You  think  that  it  would  not  be  looked  upon 
as  an   undue  interference  with  the  privileges    of  the 
colleges  ? — It  would  be  an  interference  of  the  same  kind 
as  was  made  15  or  16  years  ago  by  the  Commission. 

3961.  You  think  decidedly  that  it   would   not   be 
resented  ? — I  think  that  some  of  the  colleges  would  be 
very  unwilling  to  give  up  their  funds,  but  that,  perhaps, 
is  to  be  expected. 

3962.  With  reference  to  the  arrangement  amongst 
the  colleges  which  you  contemplated  for  the  purpose  of 
providing  a  sufficient  number  of  vacant  fellowships  and 
scholarships  every  year,  is  that  an  arrangement  which 
can  be  carried  out  without  legislative  interference  ?— 
Yes,  it  can  be,  but  with  some  difficulty,  because  it 
implies   the  uniform   action   of  a  certain  number  of 
persons   who  may  not  be   all  equally  interested.     It 
could  be  carried  out  by  the  assistance  of  the  visitors. 
The  colleges  would  only  have  to  make  application  that 
they  should  be  allowed  to  put  off  the  election  to  their 
fellowships,  and  they  would  have  a  certain  cycle  when 
those  fellowships  or  scholarships  should  become  vacant. 

3963.  Both  with  respect  to  raising  the  funds,  and 
also  with  respect  to  the  rotation  of  fellowships,  is  it 
your  opinion  that  if  time  were  given,  the  colleges  would 
be  inclined  to  do  of  their  own  accord  that  which  might 
now  require  some  legislative  stimulus  ? — I  think  they 
would  do  a  great  part  of  it.      Many  of  the  colleges 
would  do  it. 

3964.  You  have  stated  that  in  spite  of  certain  ad- 
vantages possessed   by  physical  science   in  regard  to 
teachers,  the  schools  of  law  and  modern  history  have 
outstripped    the    school  of   physical  science  :    has    it 
occurred  to  you  that  this  may  be  due  in  some  measure 
to  the  fact   of  the  atmosphere  at  Oxford  being  more 
congenial  to  the  former  subjects  than  to  the  latter  ? — It 
is  difficult  to  say  about  that ;  it  may  be  so  to  some 
extent.     On  the  other  hand,  there  has  been  much  better 
teaching    and   much    more  eminent   teachers   in   the 
physical  science  schools  than  in  modern  history. 

3965.  And  for  the  very  reason  you  have  mentioned, 
would  you  not  be   rather  led  to  the  conclusion  that 
Oxford  is  scarcely  a  place    so    adapted  for   teaching 
physical  science  as  perhaps  some  other  localities,  say 
Glasgow,  or  some  of  the  large  manufacturing  towns  ? 
— Chiefly  for  the  reason,  I  think,  that  it  is  much  more 
easy  to  connect  those  studies   with  the  professions  in 
great  towns.     I  do  not  think  that  there  is  anything  in 
the  atmosphere  of  the  place  that  is  against  it.     More 
than  100,OOOZ.  has  been  appropriated  at  Oxford  during 
the  last  12  years  to  buildings  and  endowments  for 
physical  science. 

3966.  Would  you  look  forward  to  any  very  large 
extent  to  Oxford  "becoming  a  place  for  the  professional 
study  of  which  you  have  spoken  ? — To  a  much  greater 
extent  than  at  present.     I  think  it  is  quite  possible. 

3967.  Notwithstanding  the  drawback  that  there  is, 
a  certain  difficulty  in  connecting  the  teaching  with 
practice  ? — Yes,  I  think  it  may  be  connected  with  it  to 
a  certain  extent.     Students  may  be  induced  to  come 
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Rev.  by  scholarships,  and  education  may  be  given  there  as 

B.  Joteetl,       cheap  or  cheaper  than  it  can  anywhere  else,  and    I   lee 
no  dillieiiltv  in  alternating,  say  Oxford  education,  with 
16  Xov   1870     'tudv  at  hospitals  in  London  or  at  Edinburgh. 

.'19<>S.  With  reference  to  the  scholarships  which  you 
propose  should  bu  offered  in  rotation,  would  vou  en- 
deavour to  make  them  available  for  the  unattached 
students,  without  their  becoming  residents  in  a 
college  ?— I  think  probably  it  would  be  for  the  ad- 
vantage of  the  students  themselves  that  they  should 
reside  in  colleges,  or  be  in  connexion  with  colleges, 
but  whatever  scholarships  you  found  for  the  purposes 
of  physical  science  should  certainly  not  be  attached  to 
colleges. 

3969.  They   would,  in   fact,  be   of  the   nature  of 
university  scholarships  ? — Yes,  they  would  be  of  the 
nature  of  university   scholarships,  but  the  students  if 
they  liked  would  have  the  power  of  belonging  to  any 
college. 

3970.  You  have  spoken  of  preliminary  as   distin- 
guished from  professional  education,  do  you  think  it  is 
desirable  that  Oxford  should  continue  to  be  so  much 
as  it  is  now  a  place  for  preliminary  education  ? — I 
hoped  that  we  might  retain  what  we  have  at  present 
and  add  something  of  professional  education.     I  do  not 
consider  that  for  the  mass   of  students   at   Oxford, 
their  time  is  at  all  properly  filled  up  at  present.     I 
believe  that  a  great  deal  more  might  be  done,  and  that 
a  part  of  the  reason  why  a  great  number  of  our  students 
work  so  much   less  than  they  ought  to  do,  is   that 
what  they  learn  has  no  direct  connexion  with  their 
future  profession. 

3971.  With  regard  to  the  study  of  Greek  as  bearing 
upon  the  studies  at  public  schools,  I  think  you  have 
expressed  no  opinion  as  to  whether  it  would  be  desir- 
able to   continue  the  study   of  Greek  in  the  public 
schools  ? — I  am  in  favour  of  continuing  the  study  of 
Greek  in  the  public  schools ;  not  requiring  ah1  the  boys 
to  learn  Greek,  but  making  Greek  one  subject  neces- 
sarily taught   in    the    school.     I  do  not  mean  that  I 
would  continue  Greek  in  every  school  where  it  is  taught 
at  present,  in  every  small  grammar  school  that  has  an 
endowment  of  50/.  a  year,  but  in  the  principal  schools 
I  should  continue  the  study  of  Greek,  and  I  think  it  is 
quite  possible  to  add  to  that  some  study  of  physical 
science  as  well. 

3972.  You  think  that  the  study  of  Greek  would  not 
prevent  the  study  of  physical  science  to  a  sufficient 
extent  to  enable  a  young  man  to  profit  by  the  amount 
of  his  acquirements  in   science  as  a  preparation  for 
coming  up  to  Oxford  ? — I  think  not. 

3973.  With  respect  to  the  amount  of  classical  ac- 
quirement which  you  would  require   from  a  person 
taking  a  scientific  degree,  would  you  limit  it  to  that 
amount  which  is  now  required  in  the  examination  for 
moderations  ? — Yes  ;  I  should  not  require  more  than 
at  present  at  moderations,  and  none  is  now  required 
afterwards. 

3974.  But  so  far  as  the  two  schools  are  comparable, 
you  would  require  as  much  science  from  a  literary 
st  ndetit  as  you  would  require  of  literature  from  a  student 
in  science  ? — With  respect  to  that  I  am  not  prepared 
to  say  yes  or  no.     I  think  I  would  wish  to  leave  it  in 
this    way.   that   I  am  prepared   to   demand  Latin  and 
Greek  and  a  lair  amount  of  science  of  everyone;  but  I 


am  not  prepared  to  say,  considering  the  small  amount 
of  physical  science  that  is  at  present  taught  in  the 
country,  that  1  would  make  the  amounts  equivalent. 

3975.  {Chairman.)  Have  you  considered   the  ques- 
tion  whether   it    would   be   d'csi r.-il A,-   to  dimini-h 
number   of  fellowships    and  apply   the  funds   to   uni- 
\ersity   purposes? — I  think  that  if  the  object    sought 
could  not  be  obtained  without,  some  diminution  of  the 
fellowships  would  be  advantageous;  on  the  other  hand, 
that  runs  up  into  another  question,  namely,  how  the 
fellowships  themselves  should  be   remodelled.     1  think 
that    fellowships    fulfil    a    very    important    purpose, 
partly   in   supplying   teachers   to  the    university,  nnd 
still  more   in  supplying    to    young    men    the    means 
of  passing  through  the  university  into  a  profession. 
That  is  a  very  great  good  which  they  do  at  present, 
and  I  should  not  like  to  see  it  materially  infringed 
upon.     That  a  number  of  highly  educated  young  men 
are  able  to  go  to  the  bar  or  to  some  other  profession 
having  leisure  and  being  free  from  pecuniary  anxiet  v, 
and  not  being  compelled  to  slave  for  the  press  or  lose 
their  time  for  the  sake  of  making  money  for  seven  or 
eight  years  of  their  life,  seems  to  me  to  be  a  very 
great  national  good,    and  I  should  not  wish  to  see 
that    use    of    fellowships    infringed   upon,    but    the 
property  of  the  colleges  is  greatly  increasing,  and   1 
think  we  can  afibrd  to  supply  a  considerable  sum  for 
university  purposes,   without   seriously  affecting  the 
number  of  the  fellowships. 

3976.  Should  you  like  to  see  a  larger  proportion  of 
fellows  employed  in  actual  teaching  at  Oxford  ? — Yes, 
\ve  have  always  a  great  difficulty  about  teachers.     1  n 
fact,  at  Oxford  the  whole  thing  seems  to  require  to  be 
reconstituted  ;  there  is  such  a  difficulty  in  keeping  the 
best  men  there,  and  they   stay  for  so  short  a  time. 
If  we  are  to  keep  men  as  teachers,  we  must  get  rid  of 
the  condition  of  celibacy. 

3977.  (Marquis  of  Lansdowne.)  How  far  do  yon 
consider  that  one  of  the  functions  of  Oxford  is  to  be  a 
head  quarters,  not  only  of  scientific  instruction,  but  of 
scientific  research  ? — I  think  so  certainly,  but  the  rela- 
tion between  teaching  and  research  is  a  very  difficult 
question.     I  am  inclined  to  think  that  teaching  docs 
not  altogether  succeed  without  some  original  research, 
or  at  least  without  some  originality  of  mind,  and   vet 
it  is  certainly  very  hard  on  a  man  of  original  genius 
to  have  to  be  employed  in  giving  lectures  instead  of 
pursuing  investigations.    My  view  is  that  the  teaching 
gains  a  great   deal  from  original  genius,  but  I  do  not 
think  that  original  genius  gains  much  from  the  teach- 
ing.    I  should  think  it  necessary  that   Oxford  should 
be  a  place  of  original  research  as  well  as  of  scientific 
teaching  ;  but  then  original  research  is  a  very  pre- 
carious sort  of  thing;  you  can  get  a  professor  who 
can  give   a  lecture,    but  you  cannot  get  a   man  for 
money  who  can  make  a  discovery. 

3978.  But  at  the  same  time  the  amount  of  work 
expected  of  scientific  men  now  at  Oxford  is  such,  is  it 
not,  as   almost   to  preclude   the  possibility   of    their 
devoting  their   time  to  anything  but   the  mere  hard 
work  of  teaching  ? — I  think  not  ;  but  I  would  rather 
that  the  scientific  professors  should  answer  for  them- 
selves upon  that  subject. 

3979.  (Chairman.')  Are  there  any  other  points  upon 
which  you  would  like  to  favour  the  Commission  with 
your  opinion  ? — I  think  not. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 
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PRESENT  : 


His  CRACK  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIK. 


The  Most  Hon.  the  MARQUIS  OK  LANSDOWNE. 
SIR  .JOHN  LUBBOCK,  Hurt,,  M.P.,  F.R.S. 
SIR  JAMKS  Piiii.i.ii's  KAY-SIIUTTI.EWORTH,  l.art. 
I!I;KNHARI>  SAMUKLSON,  Esq.,  M.P. 


Wn, I.IAM  SHAIM-KV,  Esq.,  M.D.,  Sec.  U.S. 
THOMAS  HKNUV  HUXI.KV,  Esq.,  LL.I).,  K.R.S. 

GKOKCK     (iABItlKL      STOIvK-,      Ksq.,      M.A.,      I, L.D., 

Sec.  K.S. 


The  Re\.  .Joiiv  I'RIDKAUX  LIGHTFOOT,  D.D.,  examined. 


3980.  (Chairman.}  I  believe  t hut  yon  arc  Rector  of 
Exeter  College,  Oxford  ? — I  nin. 

3981.  What  is  the  numher  of  students  at  present  at 
Kxeter  College  ? — At  this  present  day  there  are  abont 
160  undergraduates  in  residence  ;  there  may  be  two  or 
three  more  or  less. 

3982.  What   is    the    number    of    fellows    in    your 
college? — We  have    15   fellows    under  the  new   ordi- 
nances. 

3983.  How   many   of  your  students  are   studying 
science  ? — At    this    present    time   a    smaller    number 
than    usual    are  studying    natural    science ;    I    think 
there  are   only    five    and    of    those    five    only    one  is 
attending  at  the  museum.     Three  are  drawn  off  from 
their  special  work  of  natural  science  by  other  Univer- 
sity work  ;  having  examinations  to  pass,  which  press 
upon  them,  they  have    for  this  term  given   up  atten- 
dance! at  the  museum.     I  think  we  numbered  seven  or 
eight  when  the  questions  were  sent  me  by  the  Com- 
mission, but  at  this  moment  I  think  that  we  have  only 
five. 

3984.  (Professor   Stokes.)  What   is  the  standing  of 
that  student  of  whom  you  have  just  spoken? — He  is 
about  half  way  through  his  course. 

3985.  (Chairman.)  Has  the    number   usually  been 
about  seven  or  eight  ? — I  should  think   not  more.     I 
have  looked  back   for  some   years,  and  I  should  think 
that  that  is  a  tolerably  fair  average  of  those  who  have 
been    studying    natural    science    with    real  attention  ; 
then!  are  other  men  who  have  attended  lectures  for  a 
certain  time,  but  have    not  studied  the  subject  to  any 
great  extent. 

3986.  How  many  of  your  fellows  might  you  regard 
as    having   obtained    their    fellowships    by    scientific 
studies? — Not  one  has  obtained  his  fellowship  on  ac- 
count of  his  knowledge  of  natural  science.   One  obtained 
a  first   class  in   the  natural    science   schools,  and  also 
a  first   class  in   mathematics.     His  having  obtained  a 
first    class    in   natural    science!  might  have   had  great 
weight  in  an  election,  although,  from  his  knowledge  of 
mathematics,  I  think   I  may  say  that   he  would  have 

been   elected  without  it. 

3987.  How  many  mathematical  fellows  arc  there  in 
your  college? — We   have   only   nine    of  our    present 
fellows  who  have  been  elected  sinee  the   University 
Commission,   and   of  those   nine,  three   have  obtained 
the  highest  honours  in  mathematics,  but  only  one  the 
highest  honours  in  physical  science.    The  last  fellow 
whom    we    elected    for   mathematical    knowledge    had 
studied   physical  science  to  some  extent,  and  1  believe 
he  intends  to  resume  the  subject,  having  now  taken  his 
degree. 

3988.  Are  you  doing  anything  in  your  college  now  to 
encourage  the  study  of  science  ? — When  the  University 
Mnseum  was  built,  we  immediately  appointed  a  lecturer 
on  natural  science,  and  we  continued  to  have  a  lecturer, 
1  think,  until  about  the  year  186o.    Then,  we  elected  a 
fellow  who  we  thought  might  have  time  to  lecture  on 
natural  science.     The  lecturer  who  was  giving  lectures 
in  our  college  on   this  subject,  left  the  University,  and 
the   fellow  whom  we  elected,  having  the  double  know- 
ledge of  mathematics  and   natural  science,  found  that 
his  time  was  entirely  occupied  by  his  giving  lectures  in 
mathematics,  and  at  this  present  moment  the  only  way 
in  which  we  encourage  natural  science  is  by  giving 
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rewards  of  books  to  those!  who  take  honours  in  that 
science,  and  by  returning  a  part  of  the  students'  fees. 
The  year  being  elivideel  in  Oxford  into  three  parts,  each 
.student  pays  seven  guineas  thivc  times  a  year,  aiiel  of 
the  seven  guineas  we>  return  five  in  all  e-ase's,  if  a  young 
man  attends  with  eliligeiice  at  the  museum.  The  students 
pay  seven  guineas  for  three  years,  and  three  guineas  as 
long  as  they  are;  in  resielenco  afterwards,  five  out  of 
se'ven  for  the  first  three  years  are  returned,  and  two 
out  of  three  for  the  remaining  one  or  two  years,  during 
which  time  they  may  be>  working  at  the  museum. 
The  number  of  students,  however,  at  the  present  time 
offering  in  physical  science  schools,  is  not  nearly  what 
it  was  e-ight  or  ten  years  ago.  A  statement  was  made 
that  some  young  men  got  up  their  subjects  for  the 
natural  science  schools,  in  whether  it  was  three  weeks 
or  six  my  memory  does  not  serve  me,  but  in  some  a 
a  very  short  perioel.  It  was  supposed  by  the  under- 
graduates at  the  time  that  the  examination  afterwards 
became  very  much  more  severe;  whether  this  was,  in 
reality,  the  case,  I  do  not  know,  but  whereas  eight  or 
ten  years  ago  a  considerable  number  of  young  men  ob- 
tained a  pass  in  natural  science,  now  very  few  indeed 
offer.  The  schools  have  almost  e'ntirely  become  honour 
schools.  I  think  it  is  to  be  lamented,  but  that  is  the 
case. 

3989.  When  you  engaged  a  person  to  teach  science,  was 
he'  in  any  way  connected  with  a  scientitie'  professorship 
— One  was  a  professor  ;  he  shortly  after  left  the  Uni- 
versity. The  person  who  was  the  longest  time  employed 
by  us  was  nota  professor;  but  wo  found  it  a  very  great  in- 
convenience in  the  employment  of  a  teacher  who  mainly 
instructed  in  only  one1  branch  of  the  subject.  It  seems 
to  me  that  separate  colleges  can  do  very  little  to  pro- 
mote the  direct  study  of  natural  science!  ;  there  might 
be  a  union  of  several  colleges  as  there  is  now  for 
mathematical  teaching,  and  the  teaching  of  history,  and, 
indeed,  for  other  subjects;  then  I  think  possibly  some! 
good  might  be  effected.  But  even  then  it  would  be 
very  doubtful  whether  it  would  be  for  the'  advantage 
of  the  University  that  such  a  system  should  be  adopted 
by  the!  several  college's,  unless  natural  science  was 
studied  by  a  very  much  larger  number  of  men  than  is 
the'  case  at  present.  If  the  pass  students  were  as 
numerous  as  eight  or  ten  years  since,  I  think  a  tutor 
or  a  lecturer  closer  at  home  might  be  of  very  great 
service  in  keeping  young  men  in  working  order.  With 
re'gurd  to  candidates  for  honours,  however,  if  further 
assistance  is  provided  for  them,  I  think  it  had  better 
be  given  through  the-  professors,  and  entirely  under 
their  control. 

3990.  I    rather    wished    to    ascertain    whether   the 
teacher  employed  at  Exeter  College  was  quite  indepen- 
dent of  the  professors,  or  gave1    his   instruction  in  con- 
nexion with  them? — For  the  most  part  independently. 

3991.  Do  you  think  that  any  other  steps  might  be 
taken  than  those'  which  you  have  already  inehYate>d  te> 
encemragi1  scie-nlitic  teae-hiiig? — More  scholarships  ami 
fellowships    might    be    given.      We  ha\e    '22    scholar- 
ships in   my  own  colle-ge  :   of  those'  22  only  six  are'   at 
this  moment  held  by  niathi'iiiatie-ians.  anel  of'  nine'  exhi- 
bitions, three  are'  he-Id  by  mat hi'inaticians  ;  not  one  has 
be'Cn  given   for  physical   science.     One  or  two  of  our 
scholars,  however,  have  studied  physical  science  with 
very  great  success  ;  indeed,  two  of  them  have  this  term 

K  k 


Hev. 

J.P.  Lightfoat, 
!>.'!>. 

K  Nov.  1870. 


258  KO1AL   COMMISSION    ON   SCIENTIFIC    IN8TBUCTION,   ETC.: MINlTTKs    Or    KYI  DKN(  K. 


11  NOT.  IP 70. 


Pee.  been  aiding  in  the  work  of  the  museum.    One  of  tb 

J.  P.  Ligblfoot,  I,a3  obtained  a  fellowship  in  a  college,  I  believe  chiefly 
owing  to  hi>  knowledge  of  natural  science,  and  another 
a  university  fellowship. 

;ifi!)2.  Have  von  ever  offered  scholarships  for  science 
for  which  there'  have' been  no  competitions? — We  have 
only  offered  scholarships  for  mathematicians,  but 
we  ottJ'i-ed  two  fellowships  for  all  the  subjects  stu- 
died in  the  University,  and  there  were  two  competitors 
who  had  made  natural  science  their  study  only  two 
years  ago.  Three  of  the  most  eminent  professors 
in  the  University  examined  them,  and  made  their 
report  to  us.  The  fact  that  very  many  of  the  best 
classical  scholars  in  the  University  were  also  compe- 
titors, may  have  prevented  more  natural  science  stu- 
dents from  offering  ;  but  having  some  of  the  best 
classical  scholars  in  the  University  as  candidates,  we 
did  not  elect  a  natural  science  student,  but  two  classical 
students  :  a  Craven  scholar,  and  another  candidate 
who  afterwards  obtained  the  prize  for  the  Chancellor's 
English  Essay.  The  election  of  such  meu  could  reflect 
no  discredit  on  other  candidates. 

3993.  Do  you  labour  under  any  legislative  disability 
with   respect  to  the   furtherance  of  science  ? — None 
whatever  ;  we  are  perfectly  free  both  as  to  our  scholars 
and  as  to  our  fellows;  we  may  from  time    to  time 
determine   the  subjects  in   which  both   scholars   and 
fellows  shall  be  examined,  and,  indeed,  as  a  matter  of 
fact,  this  very  last  year  it  was  long  under  discussion 
whether  we  should  elect  to  a  mathematical  fellowship 
or  one  of  natural  science. 

3994.  Would  the  college  authorities  be  at  liberty  to 
contribute  to  an  University  fund  for  the  purpose  of 
encouraging  physical  science  ? — Not,  under  the  present 
statutes,  out  of  the  college  revenues  strictly  so  called. 

3995.  (Professor  Huxley.)  Do  you  think  that  the 
colleges  would  be  disposed  to*  supplement  the  teaching 
of  the  professors  at  the  museum  by  supplying  tutors, 
and  what  the  French  would  call  repetiteurs  or  demon- 
strators, who  would  work  under  the  direction  of  the 
professors  ? — I  think  there  would  be  more  probability 
of  their  supplementing  the  museum  in  that  way  than 
in  assisting  science  through  the  appointment  of  lecturers 
in  the  college. 

3996.  That  probably  would  be  a  much  more  con- 
venient and  economical  course  than  endeavouring  to 
set  up  local  laboratories  of  their  own? — As  far  as  my 
own  opinion  goes,  but  it  is  worth  nothing  upon  such  a 
matter  (for  I  am,  as  a  former  witness  said,  entirely 
an  outsider),  I  think  that  would  be  by  far  the  better 
plan  as  a  matter  of  administration.     With  such  able 
professors  as  we  have  at  present,  persons  who  throw 
their  whole  soul  into  their  study,  I  think  it  would  be 
far  better  for  them  to  have  the  whole  work  under  their 
control,  than  to  have  natural  science  taught,  as  it  is  now, 
in  one  or  two  colleges  where  the  teaching  is  not  entirely 
under  their  own  control. 

3997.  (Chairman.)  May  I  understand  from    your 
last  answer  that  you  would  connect  the  science  teach- 
ing iu  the  colleges  directly  with  the  scientific  teaching 
of  the  University  ? — I   should  wish  to  see  that  course 
pursued  ;  and  I  believe  it  would  be  pursued  with  very 
much  more  success  than  the  other  system. 

3998.  Have  you  funds  available  for  teaching  science 
which   are   not    at    present    required    for    the    general 
purposes  of  the  college:' — We  have  no   funds  available 
except    the   very  large  funds  which   the  young  men   in 

•  :-ge  a  college  themselves  contribute  ;  these  and  the 
eitabli.-hmeni    fee-,  and  a  small   portion  of  our  room 
now  divisible  amongst    the  corporate   body,   ;ire 
;-ely  under  our  own  control. 

').  \i"  ill'  _,  contribute.!  in  til"  shape  of  ices  ? — 
young  man  pays,  as  I  have  stated  before,  seven 
guineas  three  times  a  year,  and  alter  his  third  year  of 
residence  he  pays  only  three  guineas  I  hrec  times  in 
the  year,  when  resident.  lie  also  pays  fees  as  establish- 
ment charge.-.  I  base  brought  with  me  a  small  college 
manual  (fir/i.-///i-iiit/  tin-  mn/ic),  which  gives  the  par- 
ticulars of  such  payments  as  far  as  relates  to  Exeter 
College. 

4300.  The   payment   of  seven   guineas   a,   term  is 


charged,  I  presume,  for  tuition? — That  is  a  charge 
strictly  for  college  tuition,  and  is  all  sj>ent  in  that  way 
with  the  exception  of  about  two  or  three  hundred 
pounds  a  year,  which  is  reserved  for  any  special  cases, 
and  sometimes  for  assisting  a  very  poor  student  to  get 
a  private  tutor,  or  to  relieve  him  of  a  portion  of  his 
fees ;  or,  in  part,  for  the  return  of  tuition  money  in  the 
cases  of  students  attending  the  museum. 

4001.  Then    that     sum    mainly    goes     to     provide 
tutors? — Yes.      I   thought    it    would   be   interesting 
to  the  Commission,  arid  1  have,  therefore,  brought  with 
me   a  list  of  the  college  lectures  this  term,  and    the 
money  is  all  distributed  in  the  payment  of  the  persons 
who  give  the  lectures  named  in  the  list.     When  I  say 
all,  I  except  the  small  reserve  fund  which  I  have  just 
mentioned.     (The  following  list  was  handed  in.) 

Lectures,  Michaelmas  Term  1870. 

Mr.  Sub-rector  -  -  Ethics  I. 

„  Sub-rector  -  -  Logic,  part  III. 

„  Sub-rector  -  -  Divinity  and  Logic. 

„  Sub-rector  -  -  Collossians. 

„  Sub-rector  -  -  Saint  Mark 

„  Boase  -  English  History. 

„  Boase          -  -  Political  Science. 

„  Boase  -  History  and  Law. 

„  Boase          -  -  English  Law.     English  History, 

No.  2. 

„  Tozer  -  Tacitus :   History. 

„  Tozer  -  Greek  and  Latin  Lit. 

„  Tozer  -  Verses. 

,  Tozer  -  Soph. 

,  Tozer  -  Euripides. 

,  Hammond  -  -  Logic. 

,  Hammond  -  -  Textual  Criticisms. 

,  Hammond  -  -  Livy.  XXIII. 

,  Hammond  -  -  Old  Test,  and  Articles. 

,  Jackson      -  -  Latin  Prose. 

„  Jackson      -  -  Horn.  Od.  I. 

,  Jackson      -  -  Cic.  Phil. 

,  Jackson      -  -  Ethics  I. 

,  Jackson       -  -  Aeschines. 

,  Jackson      -  -  Greek  Prose. 

,  Bywater      -  -  Rep.  I. 

,  Bywater      -  -  History  of  Logic 

,  Bywater      -  -  Odyssey  IX. 

,  Bywater      -  -  Mods.  Books.   Juvenal. 

,  Price  -  Euclid  and  Arithmetic. 

,  Price  -  Algebra. 

,  Price  -  -  Mathematics. 

„  Pelham       -  -  Greek  History. 

„  Pelham       -  -  Roman  History. 

„  Pelham       -  -  Horace. 

„  Pelham       -  -  Cicero. 

4002.  Are  these  courses  of  lectures  given    during 
this  term? — During  this  present  term  ;    but  with    the 
very  large  number  of  men  which  we  have  at  Exeter, 
and  so  many  subjects  in  classics  in  which  lectures  must 
be   given,  if  we   are  to   pay  our  tutors  well,   although 
there  is  such  a  large  payment,  we  have  not  much  more 
money  than  is  required.     If  there  were  more  students 
in  natural  science,  then  there  would  be  so  many  drawn 
off  from  classical  lectures,   and   more  money  might  be 
paid  for  instruction  in  other  subjects. 

4003.  It  would    appear    that  you   have    nearly  40 
different  courses  of  lectures  ? — Yes,  but  at  some  of  those 
lectures  young   men  are  received  from  other  colleges. 
There  is  an   union  now  between   several  colleges;  the 
mathematical  lecturer  of  Exeter  College,  for  example, 
unites  with  the  mathematical  lecturers  of  three  or  four 
colleges. 

4004.  The  small  colleges  unite   for   these   purposes; 
the  lectures  are,  not  open  to  the  whole  of  the  University 
students,  1  believe  ? — Not  strictly  so  ;  and  certainly  not 
without  the  leave  of  a  man's  own   tutor,  but  at  some 
colleges  students  are  received  from  more  colleges  than 
are  directly  in  union  for  the  purposes  of  instruction 
in  some  specific  subject.     University,  Balliol,  Merton, 
and  Exeter  are  united  for  mathematical  leaching;  and 
if  any  of  those  colleges   happened  to  be  in  union  with 
some  other  college  for  other  than  mathematical  teach- 
ing, I  believe  the  students  of  such  other  college  would 
be  received  into  the  mathematical  lecture  also. 

4005.  What   is  your   opinion   as  to  the  extent  to 
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which  literary  and  scientific  studies  should  be  united  ? 
— That  is  a  very  difficult  question,  one  of  the  mo-l 
diilicult  questions,  :i.nd  onu  upon  wliich  no  I  \vo  persons 
entirely  agree.  However  desirublo  it  might  lie  that 
scientific  studies  should  b<s  more  pursued  th;m  at  pre- 
sent, I  do  not  think  that  as  yet  a  knowledge  of  some 
subject  in  physical  science  could  bo  required 
every  case  neeess:iry  for  a,  decree,  and  I  believe  even 
some  of  the  professors  of  that  science  would  not  at 
present  desire  to  see  it  made  a  sine  qua  non,  beenu-e 
they  particularly  dislike  a  smattering  of  knowledge. 
I  fear  that  Oxford,  at  present,  as  far  as  its  pass-men 
are  concerned,  is  Buffering  very  much  from  the  fact 
that  already  they  must  otter  in  two  schools  ;  compel 
them  to  offer  in  a  third  school,  and  the  evil  might  be 
greater.  I  would  far  rather  see  that  a  man  studied 
classics,  or  mathematics,  or  scientific  subjects  to  some 
good  effect,  and  show  his  mind  somewhat  disciplined, 
than  that  he  should  get.  a  decree  through  a  smattering 
of  all.  The  knowledge  of  the  man  who  obtains  a  low 
honour  in  one  school  is,  I  believe,  of  far  more  value 
than  the  knowledge  of  the  man  who  obtains  a  pass 
through  two  schools. 

4006.  Is  it  not  the  case  that  a  man  can  obtain  a 
degree  for  classics  alone,  or  with  scarcely  any  admixture 
of  other  knowledge  ? — He  must  know  a  certain  amount 
of  mathematics,  but  it  is   certainly  not  a  very  large 
amount. 

4007.  Nothing  more  than  is  required  at  moderations, 
I  believe  ? — No,  nothing  beyond  moderations,  and  even 
at  this  examination  he  has  the  option  of  logic. 

4008.  After    moderations,    he    may    apply    himself 
solely  to  classics,  may  he  not  ? — Yes,  after  moderations 
he  may  apply  himself  solely  to  classical  literature,  to 
law  and  modern  history,  to  mathematics,  or  to  natural 
science ;  or  he  may  select  the  new  Divinity  school. 

4009.  And  he  may  go  out,  may  he  not,  in  any  one 
of  the  schools  ? — Yes,  if  he  takes  an  honour  in  those 
schools,  not  otherwise  ;  if  he  does  not  take  an  honour, 
he  must  go  out  in  two  schools. 

4010.  And  must  one  of  them  be  a  mathematical 
school  ? — Not   necessarily ;    one   must   be  a    classical 
school,  but  the  student  has  his  option  as  to  the  selec- 
tion of  a  second  school.     His  pass  work  in  mathematics 
for  responsions  is  arithmetic  and  Euclid,  the  first  two 
books,  or  algebra  up   to  simple   equations   inclusive. 
For  moderations  he  has  had  to  pass  in  algebra,  including 
quadratics,    and    surds,   and  in   Euclid  the  first  three 
books,  unless  he  has  preferred  logic. 

4011.  Is   that   all   the  mathematics  required  for  a 
decree  ? — Yes,  that  is  all    the    mathematics  that    are 
required. 

4012.  How  much   mathematics   is   required  for  a 
degree? — The  pass  mathematics  required   in   the  final 
schools  arc  algebra,  first  part  of  Colenso,  or  the  first 
six  liooks  of  Euclid. 

4013.  (Professor  Huxley.}  Do  you  not  think  that 
the  essential  characteristic  of  a  University  degree,  as 
distinguished  from  other  kinds  of  degrees,  or  expres- 
sions of  qualification,  is  that  it  should  be  some  sort  of 
evidence  that  a  man's  knowledge  is  of  a  general  cha- 
racter, and  that  his  faculties  have  been  generally  disci- 
plined ? — Under  its  old  and  present  systems,  Oxford 
has  endeavoured  to  discipline  a  man's  faculties  by  as 
general  an  education  as  it  could  carry  out.     The  pres- 
sure from  without  is  tending  to  change  that  system, 
and  make  the  education  more  special. 

4014.  Is  it  your  opinion,  considering  what  science 
is  now-a-days,  that  a  man  can  be  said  to  be  so   disci- 
plined  who    is    entirely  ignorant  of   all   branches  of 
physical    science  ? — No,  I   should   most   assuredly   say 
he  was  not  generally  disciplined,  if  science  has  been 
wholly  omitted. 

4015.  Do  not  you  think  that  it  would  be  very  much 
better  that  all   persons    taking  an  University  degree 
should    !m\e    been    compelled    to   pass   through    by  no 
means  u  superficial  study  of  both  literature  and  science, 
but  to  be.  well  grounded  in  the  elements  of  both  ;  and 
then,  if  they   like,  afterwards   to  specialise   themselves 
in  particular  departments  ? — I  think,  taking  the  calibre 
of  our  students,  this  double  study  carried  out  to  the. 


extent  you  wish,  could   not  now  be  secured  without 
depriving  many  men    of  a  degree.      Whether    that          j 
\\onld    be    an    e\  il    <  ,d     is    another    question  ; 

but  there  are  some  who  study  with    fair  diligence  for    22  Nov.  1870. 

three  years  to  obtain  even  a  pa-s  degree,  parity,  it  may         

be,  owing  to  deficiency  in  early  education  ;  'nut  that 
deficiency  being  what  it  is,  we  could  not  at  -ince  enforce 
the  double  study  in  all  cases,  nor  would  our  honour 
men  bo  equal  to  it  without  some  sacrifice  of  their 
special  study. 

4016'.  Supposing  you  had  to  deal  with  a  tabula  rasa, 
and  had  your  human  material  of  the  kind  you  wished, 
<lo  not  yon  think  it  would  be  very  much  better  that 
an  University  degree  should  be  given  to  those  pei 
who  had  a  general  and  not  a  one-sided  training  ? — My 
answer  has  been  supplied  in  a  former  answer. 

4017.  Do  not  you  think  that  the   University  runs 
very  great  danger  of  being  converted  into  little   better 
than  a  technical   school,  that  is  to  say  a   professional 
school  rather  than  a  University,  if  persons  are  allowed 
to  take  their  degree  either  in  science,  or  in   literature, 
as   a   literary    person    entirely    for   literature,    and    a 
scientific  person  entirely  for  science  ? — But  that  is  not 
the  case  at  present. 

4018.  But  that  is  rather  the  tendency,  is  it  not,  of 
the  University  at  present  ? — It  is  the  tendency,  and 
there  are  persons  who  would  have  the  classical  course 
discontinued   earlier  ;     on   one  point  I  think   there 
might  be  a  change   somewhat   to  meet    their  views. 
Many  of  our  young  men,  not  only  those  from   the 
smaller,  but  from  the  larger  schools,  are  obliged  to 
spend  much  of  their  time  in  an  attempt  to  work  up 
Latin  prose.     With  some  of  our  pass  men  it  is  a  great 
stumbling-block.      Whether    an    amount   of   natural 
science  might  not  be  accepted  in  lieu  of  Latin  prose 
for  the  moderations,  is  a  question  which  might  be  very 
well  discussed  by  the  University.     For  the  responsions 
a  certain  amount  of  Latin  prose  is  required,  and  I  have 
looked  again  and  again  at  the  Latin  prose  required  at  this 
examination  for  pass  men,  and  the  Latin  prose  required 
at  moderations,  and  I  am  bound  to  say  that  I  can  see 
very  little  difference',  if  any,  in  the  quality  of  the  prose 
required   for  the  one  and  the  other  examination.     If 
that  be  the  case,  I  should  bequitereadytoallowpassmen 
the  option  of  declining    any    further    study  of  Latin 
prose  composition  after  responsions.      I  should   not 
be  as  ready  to  give  up  Greek  altogether,  or  to  allow  men, 
as  some  would,  to  offer  for  their  classical  examinations 
even  at  their  first  term  if  ready  for  them,  devoting 
themselves  afterwards  to  other  than   classical   studies. 
The  lectures  would   be  brought  down  to  the  lowest 
standard,  instead  of  being,  as  now,   somewhat  raised 
towards  a  higher.      And  not   attempting  to  discuss 
the  question  of  giving  up  Greek  altogether,  but  sup- 
posing its   study  were   retained  as  it  is  at   present,  I 
would  continue  to  insist  on  the  study  of  the   classics 
for  the  first  year,  although  n  student  may  have  shown, 
perhaps,   that    he    had    attained    such    an    amount   of 
knowledge 88  would  enable  him  to  pass  his  examination 
in  moderations.     The  standard  of  the  lectures  is  rather 
raised  by  having  a  certain  number  of  good  men  in  the 
lecture  ;  it  is  better  for  the  lecturer,  and  it  is  better  for 
those  to  whom  he  lectures. 

4019.  I  judge   from  what  you  have  said  that  you 
would   consider   it    a    very  great  misfortune  for  the 
University  if  a  man  were  allowed  to  take  a  degree  in 
the    University  for    science  without   any  tincture   of 
literature  ? — I  should  think  it  a  great  misfortune.     If 
such  a  course  be  adopted,  let  us  be  honest  ;  let  us  call 
the  degree  by  another  name. 

4020.  In   that  case  the   University  would  be  con- 
verted into  n  merely  technical  professional  school  ? — 

I  should  be  very  sorry  to  see  it  so,  but,  as  \oii 
are  aware,  then1  are  some  persons  who  desire  that  such 
a  course  should  be  adopted  :  if  it  be,  I  can  only  repeat 
that  I  hope  that  another  name  would  be  used,  that 
people  may  thoroughly  understand  what  this  degree, 
and  that  degree,  means. 

4021.  Do  you  not  think   it  also  true  that  a  jx'rson 
who  has,  exclusively  literary  culture  without  scientific 
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culture  is  c(|iuilly  one-sided  ?— History  would  hardly 
support  such  :i  \  iew. 

•tOL'U'.  If  y.'ii  went  back  to  the  palmy  times  of  Greek 
culture,  they  would  no  more  have  thought  of  excluding 
flu-  science  of  that  day  from  their  culture  than  they 
would  have  thought  of"  excluding  the  literature  of  that 
day  ;  is  not  that  so  ? — No  doubt  this  was  the  case. 

4023.  Do   not     you    think    that,    considering    the 
enormous  place  which   science  now  occupies,  not  only 
in  the  practical  world,  but  in   the  speculative,  world,  n 
person  who  has  only  literary  culture   must  be  regarded 
:is  (ine-siiled  ? — His  knowledge  is  as  you  put  the  case. 
one-sided     certainly,    but    the    B.A.    of    Oxford   and 
Cambridge  tells  its  own  tale,  and  has  been  supposed  to 
imply  ii  certain  degree  of  mental  culture.     You  would 
wish  it  to  imply  more  by  refusing  the  degree  to  every 
jK-rson  who  had  not  studied  some  one  subject  of  physical 
science  ;  and  no  doubt  such  a  double  study  would  be 
very  desirable  if  the  calibre  of  men  were  equal  to  it  at 
the  age  they  usually  take  their  degree,  and  it  could  be 
secured  without  any  sacrifice  to  the  present  studies. 
Let    them    stay    longer  at   the    University,    you    may 
reply,  or  refuse  a  degree  altogether  to  persons   who 
have  not  a  sufficient  knowledge  of  science. 

4024.  Might  I  suggest  that  there  is  a  third  possi- 
bility, and    that  is  to   improve    the  education  in  the 
schools  which  send  those  people  up ;  would  not  that 
meet  the  difficulty  ? — Having  examined  so  many  men 
just  come  up  from  school,  1  must  allow  that  in  very 
many  cases  there  is  ample  room  for  further  culture. 
As  it  is  we  try  to  encourage  other  studies  in  the  schools. 
There  are  certain  classical  and  mathematical  subjects 
in   which  we  examine  men  for  matriculation,  but  we 
always  give  men  the  option  of  bringing  up  science  or 
history  if  they  like  as  a  makeweight,  and  a  knowledge 
of  one  or  the  other  of  these  subjects  would  save  them  very 
often ;  but  I  have  never  known  any  one  instance  that  u 
inan  offered  to  be  examined  in  natural  science.    In  our 
Matriculation  Paper  it  is  stated,  "  Weight  will  be  given 
"  to  any  additional  books  or  subjects  iti  which  candi- 
"  dates  may  desire  to  be  examined."     That  passage  is 
inserted   with    the   hope   of  encouraging   any   school 
which   may  study  history  or  science  to  any   special 
extent.     However,  admitting  that  education  is  one- 
sided, without  science,  yet  looking  at  the  amount  of 
work  done  by  our  honour  men  with  their  present  pre- 
paration when  they  come  to  the  University,  it  might 
still  be  a  question  whether  they  could  bear  the  further 
weighting  of  natural  science. 

4025.  (Chairman.)  What  would  be  your  opinion  as 
to  gradually  raising  the  standard  of  the  matriculation 
examination,  and  of  responsions  ? — The   matriculation 
examination  differs  from  that  for  responsions  ;  the  one 
is  carried  on  by  each   special  college,  but  the  respon- 
sions by  the  University. 

4026.  Have  all  the  colleges  a  matriculation  cxamina- 
tion? — I    believe   all.       I  am  not  aware  of    any    one 
college  which  has  not  a  matriculation  examination,  and 
at    present  it  results  iti   the  rejection   of  a  very  laruv. 
number  of  the    young   men.      I  think    17   offered   at 
Kxeter  at  the   beginning  of  this  term,  and  only  seven 
succeeded :    this    number    of   failures    was,    however, 
exceptional. 

4027.  You  would  hardly  be  prepared,  then,  to  recom- 
mend   raising   the   standard  for  matriculation? — I  do 
not  think  that,  the  schools  1  icing  what  they  are.  we  could 
do  it  except  gradually,  or  if  we  did,  we  must  shut  out 
many  from  the  benefit  of  an  University  education,  and 
the  failures  do  not  relate  only  to  young  men  who  come 
from  private  tutors,  or  from  the  smaller  schools;  they 

extend,  I  am  sorry  ti>  say,  to  the  larger  schools.  Perhaps 
my  experience  here  may  be  worth  not  much,  but  I  was 
tutor  from  the  year  IS^T  to  the  year  1SH4,  and  I  am 
bound  to  say  that  in  my  opinion  the  Latin  prose  pre- 
sented to  us  now  from  the  inferior  men  is  some  what  worse 
than  the  Latin  prose  which  was  presented  so  long  ago 
as  that  time.  I  am  struck  year  bv  vear  more  and  more 
with  the  miserable  at  tempt  at  Latin  prose  that  is  made  hy 
some  of  the  candidates  for  matriculation,  and  1  should 
Bay  that  very  many  more  failures  in  the  University 


examinations  arise  from   inability  to  write  Latin  prose 
than  from  want  of  knowledge  in  Greek  or  Latin  books. 

4028.  (Chairman.)  I  do  not  understand  you  to  say 
that  you  consider  the  standard  of  school  education  as  a 
whole  to  be  declining? — Quite  the  reverse.     Men  come 
up  now  sometimes  very  fairly  acquainted  with  modern 
and  ancient  history;  and  although  I  am  not  prepared  to 
say  that  the  scholarship  of  the  best  men  is  very  much 
in  advance  of  the  scholarship  of  the  best  men  30  or  40 
years  since,  yet  compared  with  the  whole  numbers 
sent  up  there  are  more  fair  scholars  treading  upon  the 
heels  of  the  best  men  ;  and   I  cannot  but    have  some 
fear  that  in  some    schools  the  great  attention   that   is 
paid  to  the  better  men  is  paid  to  them  to  the  neglect  of 
the  inferior. 

4029.  The  school  standard  I  suppose  must  depend  in 
a  great  degree  upon  what  is  required  from  young  men 
on    entering   the   University? — By    degrees    it   must, 
because  if  a  large  school  finds  its  young  men  sent  up 
to  Oxford  and  rejected,  the  rejection  must   have  an 
effect  upon  the  school.    I  remember  Dr.  Temple  sending 
up  a  pupil  with  good  recommendation  ;    unfortunately 
that  pupil  failed  to  satisfy  the  College,  and  I  wrote  to 
Dr.  Temple,  thinking   that  he   would   be  very    much 
distressed  about  his  pupil's  failure,  but  he  wrote  to  me 
in  reply,  "  I  cannot  tell  you  what  service  you    have' 
"  done  my   school.     I  cannot  make  the  boys  believe 
"  that   anybody    in    Oxford    cares    about   arithmetic. 
"  You  will  have   done   much  good  by  sending  that 
"  young  man  back." 

4030.  Do  you  not  think  that  the  same  would  apply 
to  the  teaching  of  elementary    science,  and  that  if  the 
University  required  it  at  entrance,  the  schools  would 
send   their  young  men  up  sufficiently  qualified  ? — If 
required  by  the  University,  the  immediate  effect  would 
be  that  it  would  be  taught  in  schools. 

4031.  But  still  you  are  not  prepared  to  recommend 
that  it  should  be  required  at  matriculation  ? — I  am  not 
prepared  for  that  at  once,  but  I  very  much  desire  that 
in    all    matriculation  examinations    the    pupil    should 
have  an  opportunity  of  shewing  what  he  does  know  in 
physical  science  or  in  any  other  subject,  and  to  let  his 
knowledge  be  a  sort  of  makeweight. 

4032.  You  still   would  leave  it  voluntary  with  the 
pupil  ? — I   should    rather    myself  at    present   leave  it. 
voluntary. 

4033.  Voluntary  do  you  mean  to  a  man  on  entering 
the  University,  as  well  as  subsequently  when  obtaining 
the  degree? — Yes,  allowing  natural  science  to  have  its 
weight,  I   would   rather  gradually  press  for  a  better 
knowledge  of  classics    and   mathematics   at   entrance, 
and  until  young  men   come  up   better   prepared,  I  do 
not  think  we  could  require  more  than  at  present  from 
the   mass  of  men.      1   may,   however,   be    allowed    to 
observe   that   there   were  a  great   number  of  men  at 
Oxford  a  few   years   ago   who  almost  by  compulsion 
attended  natural  science  lectures,  because   then  no  one 
could    take   his    degree    unless    he   had    attended  two 
courses  of  some  professor's  lectures,  but  the  professors 
themselves  were  the  persons  who  remonstrated    against 
the  system.     They  said  that  they  had  their  class-room 
filled  with   men   many  of  whom  paid  no  attention  to 
the  subject  whatever,  and  thus  a  system  was  given  up 
which  to  a  certain  extent  worked  good.     I  have  heard 
a  professor  of  natural  science  say  that  some  of  his  best 
students  have  been   those  who  were    forced   into  his 
lectures  at  first.     As  far   as  my   own   college   is  con- 
cerned, everything    relating    to   the    education   of   the 
college  is  in  the  bauds  of  an   educational   council,  and 
not  in  the  hands  of  the  fellows  gem-rally  :  and  although 
we  might   be  opposed  to   insisting,  in  all  cases,  on  the 
study  of  natural   science,   that   body,    1   think,  would 
willingly    encourage'     its    voluntary    study,    giving    a 
scholarship  now   and   then,  and   perhaps  a  fellowship 
for  proficiency  in   natural   science,   but   every   election 
of  a  natural  science  scholar  would  take  away  a  student 
either    from     the     higher    classical     or     mathematical 
lectures  room,  and  it  is   important  to  keep  up   u  class 
of  a  certain  number.      We   did    at    onetime   ask   ques- 
tions on  natural  science  in  our  scholarship  examination, 
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hnt  we  found  that  the  answers  did  not  sufficiently  tell 
to  continue  the  system. 

4034.  (Dr.    Sli/ir/ii'i/.)    You    spoke  of   the   large 
revenue  obtained    from   fees    paid   by  students,  and  its 
application,  but   of  course  there   are   oilier  SOUP 
rere&ue  belonging  to  the  college  ? —  Yes,  tlierc  are  the 

revenues  that   were  left  us  by  the  founders. 

4035.  To  what  are  they  applied  ? — They  are  applied 
to  the  support  of  the  fellows  and  partly  to  the   support 
of  our  scholarships,  and  also  in  part  to  the  maintenance 
of  the  estates    in    good   order  ;    for   this  purpose   we 
deduct    10    per    cent,   from    all    our   rents   before  we 
divide  any   revenues.     These,   however,  are  small;  in 
fact,  only  about  o,000/.  a  year  from  land.     In  addition, 
however,  to  this  income,  there  is  also  the  room  rent  of 
the  college,  the  disposal  of  which  is  settled  by  statute, 
with  the  exception  of  about  5001.  per  annum,  which 
now  forms  part  of  the  fellowship  dividend. 

4036.  You  spoke  favourably  of  the  plan  of  aiding  in 
the  teaching  of  physical  and  biological  science  by  sup- 
plying rcpetiteurs,   or   sub-professors,   assistants,   and 
the  like.     From  what  source  would  their  stipends  be 
derived? — First,  if  the  University  were   pleased  to  be 
liberal,  as  it  has  been   in  support  of  science  of  late 
years  compared  with  its  pittances  in  earlier  days,  and 
as  I  believe  it  would  be  now  if  need  were  shown,  it 
might  be  disposed  to  grant  some  further  assistance  ; 
but  if  not,  the  colleges  might  give  some  aid.     How- 
ever, I  cannot,  of  course,  answer  for  either  the  Uni- 
versity or  the  colleges,  but  supposing  that  there  were 

!  large  number  of  students  in  natural  science,  the 
returning  of  the  tuition  money  as  we  do,  and  as  I 
believe  other  colleges  do,  would  in  part  meet  the 
difficulty. 

4037.  I  think   we  have  been  given  to  understand 
that  the  University  have  expended  nearly  the  whole  of 
their  resources  in  what  they  have  done   already  for 
physical  and  biological  science;  is  that  the  case  ? — 
The  University  at   present  has  a  very  small  surplus 
of  annual  income  at  its  disposal. 

4038.  Supposing  the  colleges,  Exeter  College  for 
example,  were  disposed  to  apply   any  part  of  their 
general  revenue,  as  distinguished  from   the   fees  for 
teaching,  towards  the  maintenance  of  teaching  physical 
science  in   the  University  in   the  way  you  have  men- 
tioned, would  they  have  power  to  do  so  ? — They  could 
only  do  so  under  the  present  statutes  with  the  con- 
sent for  the  time  being  of  each  individual  fellow,  who 
must   be  consulted  and  asked,  "  Will  you  give  up  a 
portion  of  your  income  ?  "  and  I  do  not  think  it  would 
be  quite  fair  or  expedient  to  put  such  a  test  to  a  fellow 
because  as  it  is  we  cannot  keep  for  any  long  time  some 
of  the  best  men   in   the  University  ;   the  pay  that  we 
give  to  our  mathematical  or  classical  teachers   is   not 
sufficient  to  retain    them  there.     Two  of  our    ablest 
fellows  during  the  last  year  have  left  us  for  appoint- 
ments in   the  country  which  offered   greater   advan- 
tage. 

4039.  There  would  be  no  fellowships  to  spare,  none 
that  you  regard  as  superfluous  ? — In  my  own  college  I 
can    hardly   state    what    may  be   the  result  hy-und-hy. 
We  have  two  or  three  fellows  far  advanced  in  years ; 
and  out  of  the  present  fifteen,  nine  only  have   been 
elected  since  the    new  ordinances  ;  then   again,  how 
far  it  may  be  expedient  to  allow  so  many  non-resident 
fellows  is  a  question  which  must  soon   be  considered, 
but  with  the  present    number  of  non-residents,  our 
fellowships  are  not  too  man}-. 

4040.  The  college  authorities  have  it  within   their 
own  power,  have  they  not,  if  they  thought  iit,  to  sup- 
press any  of  the  fellowships,  and  to  apply  what  would 
accrue  from   such  suppression   to  the  maintenance  of 
the   teaching  of  physical  science  ? — We  have  the   full 
power,  if  we  please,  to  suppress  a  fellowship,  subject 
to  the  assent  of  our  visitor,  not  the  Crown  in  our  case. 
There   are  three  colleges  in  Oxford  which  are  circum- 
stanced as   Exeter  is.      These    colleges   made    terms 
with   the   Commissioners  before  a   certain    date,    and 
having  made  terms  with  the  Commissioners  before  that 
date,  the  appeal    is  to  the  visitor   in  all  cases,  and  not 
to  the  Crown.     If  the  college  thought  that  one  or  two 
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fellowships    could    be   suppressed,     it    would   have    the  Rev. 

power  of  suppressing   them,    but    f  certainly  do  not   J-  I'. 
think   the  college  would  be  so  disposed. 

4041.  Without  going  to    the    Legislature,  i" — Yes,  we 
should    not    have  any  need  whatever   to   do  that.      We 
have    the    full    power    to   alter    our  statutes   I    believe  to 
any  extent  with  the  consent  of  the  visitor;  no  legislative 
enactment  would  be  needed  at  all. 

4042.  (CliiiiriiKin.)    What  proportion  of  your  fellows 
are  actually  doing  college  work  ? — 1  think  eight  at  this 
present  moment. 

4043.  And    are  the  rest  non-residents:' — The  rest 
are,    with    the    exception    of    a    probationer,   all   non- 
resident. 

4044.  Nearly  one  half  are  non-resident  ? — Yes,  we 
have  eight,  ill  residence  ;    so   that    somewhat    less   than 
half  are  non-resident. 

4045.  (Professor  Stokes.)  You  stated,  did  you  not, 
that  one  of  your  fellows  had  taken  a  first  class  in  physics 
as  well  as  in  mathematics,  but  he  was  unable  to  lecture 
in   physics   because  he  was  occupied    in   lecturing  in 
mathematics  ? — He  is    fully  occupied   in    lecturing   in 
mathematics,  and  he  is  not  now,  I  believe,  pursuing  his 
studies  in  physical  science  ;   he  has  found  that  mathe- 
matics require  his   undivided  attention,  having  regard 
to  the  number  of  pupils  that  he  has  in  Exeter,  and  those 
he  receives  from  other  colleges. 

4046.  But  yet  there  are  other  fellows,  are  there  not, 
who  have  taken  high  degrees  in  mathematics  ? — Of  the 
nine  present  fellows  elected  since  the  ordinances  three 
ha\e  taken  the  highest  honours  in  mathematics. 

4047.  And  who  therefore  would  be  fully  qualified  in 
lecture    in    mathematics? — Yes,    but    one   has  discon- 
tinued the  study;  he  is  a  very  good  scholar,  and  he  has 
of  late  preferred  to  devote  himself  to  classics.     Another 
would  certainly  be  able  to  lecture,  but  I  believe  that  he 
is  very  much  disposed  to  follow  the  line   which   his 
father,  Professor  Donkin,  followed  with  so  much  success. 
He  was  only  elected  last  summer,  but  he  has  a  con- 
siderable   turn    for    natural    science,    and   I   think   it 
is  not  unlikely  that  he  will  devote  himself  more  to  that 
than  to  mathematics.    At  present  he  lectures  in  mathe- 
matics in  another  college. 

4048.  But  he  does  not  lecture  on  physical  science  ? 
— He  does  not. 

4049.  In   the  election   to  fellowships  do  you  look  to 
the  wants  of  the  college  as  regards  a  lecturer  in  this  or 
that  branch  ? — Yes,  and  last  year  it  was  proposed  that 
we  should   elect   a   fellow  for   proficiency   in   natural 
science,  but  the  majority  thought  that   the   instruction 
of  so  large  a  college  must  not  be   allowed  to  depend 
upon  one  mathematician,  and  we  therefore  settled  to 
elect  for  proficiency  in  mathematics. 

4050.  Do  you  find  that  the  teaching   power  of  the 
college  practically  suffers  through  the  non-residence  of 
the  fellows? — If  it  is  right  that    everv  college   should 
teach  natural  science  it  does,  because  if  we  had  a  good 
tutor  in  place  of  a  non-resident  fellow  who  never  took 
any  part  in  tuition,  and  is   never  likely  to  do  so,  it 
would  be  an  advantage  to  us,  supposing  that  to  have  a 
lecturer  in  the  college  on  natural   science1   is  the   best 
system.     Wo  have  fellows  enough,  and  not  more  than 
enough,  in  residence,  to  carry  on  the  large  course  of 
lectures   of  the  college  ;    in   fact,   at  this   moment,    if 
one   of  our  classical   tutors  were   to   leave   us,  with  the 
few  men   who  are   studying   mathematics   or  natural 
science,   and    with  the  large  number  of  men  devoting 
themselves    almost    entirely    to  classics,    we   should   be 
obliged  to  elect  another  fellow  to  become  a  chis>ical 
tutor,    unless   some   fellow  returned  to  residence,  or 
wo  went  out  of  the  college  for  another  tutor.     Indeed 
one  of  our  present  tutors  is  not  now  a  fellow,  but   has 
continued  tutor  since   he  ceased   to  be  a  fellow.     \\  e 
have  also  at  this  moment  a  member  of  another  college 
who    gives    aid    in    the    classical    instruction    of  tin- 
college. 

4051.  (Chairman.)  Do  you  expect  all  your  fellows 
to  do  some  college  work  before  they  become  non-resi- 
dent ? — There   is   no  such   regulation.      We    have  tic- 
power  of  mulcting   the   non-residents    to  the  extent,   1 
think,  of  half  their  fellowships  on  going  out  of  rcr-i- 
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deuce,  but  the  paper  upon  which  the  power  of  mulcting 
jswntii.n  js  :dm<>-[  waMc  paper.  When  a  man  is  elected 
we  have  again  and  again  threatened  tlmt  in  the  event 
of  becoming  non-resident,  the  mulct  should  be  imposed, 
but  wo  never  have  had  the  courage  to  carry  our  threat 
out.  If  there  is  to  be  a  difference  between  the  stipend 
of  a  resident  and  non-resident  fellow,  that  difference 
should  be  defined  by  ordinance,  and  not  left  to  the 
option  of  brother  fellows. 

4052.  Do  you  mean  a  college  ordinance,  or  some 
extrinsic  power? — A  college  statute. 

4053.  (Professor  Stokes.)  Is   the     tenure   of  your 
fellowships  subject  to  the  condition  of  celibacy  in  case 
of  non-residence  ? — The  tenure  is  so  in  the  case  of  all 
our   fellowships,  for  no  change  in  this  respect   was 
made  by  the  University  Commissioners,  although  some 
change  was  made  in  regard  to  lay  tenure.  A  good  deal 
of  stress  was  laid  upon  the  colleges  to  make  a  certain 
number  of  the   fellowships  lay  fellowships,   and  we 
compromised  the   matter  with  the  Commissioners  by 
enabling  all  fellows,  excepting  of  course  the  chaplain, 
to  retain  their   fellowships  as   laymen  for    15   years, 
which  was  about  the  time  at  which  the  fellows  were 
obliged  under  the  old  statute  to  take  holy  orders,  but 
with  this  addition,  under  the  new  statutes,  that  if  a 
man  has  worked  10  years  for  the  college  in  educa- 
tional work  he  might  then  retain  his  fellowship  as  a 
layman   for   life.    If  he  has  done  actually  10  years' 
work   he   may   retain    his    fellowship   without  being 
obliged  to  take  holy  orders  ;  or,  if  at  the  time  that  he 
would  have  vacated  his  fellowship,  that  is  to  say,  at 
the  time  that  the  15  years  have  elapsed,  he  is  en- 
gaged in  college  work,  he  may  retain  his  fellowship  so 
long  as  he  is  engaged  in  college  work,  remaining  a 
layman. 

4054.  May  I  ask  your  opinion  as  to  the  desirable- 
ness of  free  tenure  by  non-residents  ? — I  think  that  a 
change  is   absolutely   necessary,  and   in  fact  I  even 
ventured  to  mention  to  two  or  three  of  our  fellows 
some  time   since  that  I  thought  the  time  was  very 
nearly  come  when  some  change  must  be  made  in  the 
direction  of   curtailing  freedom  of  tenure,  or   of  re- 
ducing the  income  of  non-residents.     Perhaps  the  one 
course  would  be    rather  better   than   the   other,   the 
reducing  the  income  of  the  non-resident  fellows.     I 
do  not  say  in   what  degree,  possibly  to  the  amount 
of  half  their  income,  in  the  case  of  men  hereafter  to 
be  elected. 

4055.  What  is  the  value  of  a  fellowship  in  your  col- 
lege ? — Upon  the  average  from  2301.  to  240/.     It  was 
very  much  larger  last  year,  but  this  arose  in  part  from 
accidental  circumstances,   as  there  were  two  or  three 
\acant  fellowships.      The  revenue    from    the   vacant 
fellowships  is  by  statute  ordered  to  be  divided  among 
the  fellows,  and  as  last  year  we  happened  to   have  two 
vacant  fellowships,  the  income  of  the  remainder  was 
thus  much   increased.     Perhaps  last  year,   with  the 
allowance  given   to   residents,   the   fellowship   would 
li:i\e  been  worth  300/.,  but  240/.  is  about  the  average 
value  of  a  fellowship   shared  by  residents   and  non- 
residents, except  that  a  small  sum  is  given  to  the  resi- 
dents of  about  2s.  a  day. 

4056.  1    suppose   there    is   no   difference   between 
ients  and  non-residents  in  point  of  amount  ? — No 

difference,  except  the  allowance  of  2s.  a  day  and  rooms 

l-eiil    Tree. 

4057.  You  are  obliged,  are  you  not,  by   statute  to 
elect  to  a  fellowship  by  the  result  of  competitive  ex- 
amination ? — Yes.    the    words    of    our     statute    are, 

preference  shall  be.  given  to  those  candidates  in 
whom  shall  be  found  the  highest  moral  and  intellec- 
tual qualifications,  such  intellectual  qualifications 
having  been  tested  by  an  examination  in  such 
subjects  as  the  college  from  time  to  time  shall 
determine."  Ours  are  nil  new  statutes.  Most  of 
the  colleges  retain  their  old  statutes,  which  have  full 
force  save  wherein  limited  by  new  ordinances  ;  but 
we  made  wholly  new  statutes,  and  the  commissioners, 
I  believe,  at  onetime  were  led  almost  to  doubt,  whether 
they  had  not  a  little  exceeded  their  powers  in  sanc- 


tioning them.  However,  the  statutes  were  laid  before 
Parliament,  and  were  not  objected  to. 

4058.  At  what  standing,  reckoning   from  the  B.A. 
degree,  do  men  commonly  obtain  fellowships  ? — Of  late 
years,  at  Exeter,  they  have  not  obtained  their  fellow- 
ships quite  so  early  as  they  used  to  obtain  them.    Even 
when  there  were  a  great  number  of  restrictions  men 
obtained  their  fellowships  at  an  earlier  date,  because 
men  were  qualified  then  to  become   candidates  when 
of  about  two  years  standing.     If  I   were   to   say  that 
the  standing  of  fellows  now  elected  was  about  midway 
between   the  B.A.  and  the  M.A.  degree,  that  would 
be  as  nearly  as  possible  the  truth.     No  preference,  you 

.are  aware,  is  given  at  Oxford  to  the  members  of  our 
own  colleges  ;  it  is  not  professed  to  be  given,  and  I 
do  not  know  that,  except  in  the  case  of  cetcris  paribus, 
that  any  preference  is  given. 

4059.  Does  it  often  happen  that  a  man  is  elected  so 
late  as  three  or  four  years  after  his  B.A.  degree? — 
Yes.     There  are  cases  in  the  University  of  Masters  of 
Arts  elected,  and  of  Bachelors  of  Arts  of  M.A.  standing. 

4060.  Do  you  think  that  it  is   a  good   discipline   for 
the  mind  to  go  on  reading  for  three  or  four  years  ai'ter 
the  bachelor's  degree,  with   a  view  to  examination,  to 
producing  on  paper  ? — You  can  only  judge  by  the  eilect, 
and  there  certainly  seems  a  very  marked  difference  in 
the  work  of  a  man  just  out  of  the  schools,  and  that  of 
a  man  who  has  been  reading  for  a  fellowship  for  two 
or  three  years.     The  papers  of  the  latter  often  give 
witness  to  much  increased  mental  culture. 

4061.  You  do  not  think  that  his  reading  is  cramped 
and  confined  by  the  prospect  of  the  examination  which 
he   has   to   pass  ? — There   are   instances   where   that 
effect   seems   to   have   been  produced    on    prolonged 
reading,  but  not  enough  to  enable  me  to  speak  of  them 
as  cause  and  effect  ;  however,  I  have  seen   men   who 
have  done  good  work  when  they  have  come  out  of  the 
schools,  and  yet  having  been   hard  students  for  a  year 
or  two,  afterwards  have  not  sent  in  papers  equal  to 
their  former  work. 

4062.  My  question  had  rather  reference  to  the  profit 
of  the  man  himself  than   to  the  degree  in    which  you 
may  test  his  proficiency.     Do  you  think  that  it  is  pro- 
fitable for  the  man  himself  to  have  his  reading  confined 
by  the  prospect  of  the  examination   which  he  has  to 
pass  so  as  to  be  rather  prevented  from  extending  it  in 
the  directions  in  which   he  feels  the   greatest    desire  to 
do  so  after  he  has  taken  his  bachelor's  degree  ? — If  the 
study    itself  be  good  I  suppose  the  extension  of  the 
study  would  be  good  also. 

4063.  It  is  rather  limitation  in  confining  the  direction, 
than  extension,   that  I  refer   to  ? — If  Oxford   rightly 
does  devote  as  much  time  as  it  does  to  philosophy,  I 
think  philosophy  would  hardly  be  fully  studied  (vising 
the  word  philosophy  in  the  technical  sense  in  which  it 
is  used    in    the  University),  and  I  suppose  few  men 
would  say  that  it  was  sufficiently  studied,  at  the  time 
when  a  man  graduated.     From  my  own  experience  I 
should  say  the  faculties  have  been     rather  expanded 
than  cramped. 

4064.  (Sir  J.    P.  Kay-Shuttleworth,}    I  conceive 
that    one  of  the  main  obstacles   of  which  you  are  at 
present    sensible   to   the   development    of    either    the 
literary  or  the  classical  studies  of  the  University  is  the 
inferior    degree    of  preparation    which    the    students 
exhibit  when  they  come  up  ? — I  think  that  is  certainly 
a.  very  great  hinderance.     I  am  sure  when  you  consider 
that  the  five  or  six  years  of  a  boy's  life,  when  he  may 
lie  supposed  to  be  studying  (I  am  not  speaking   of  his 
earlier  years  up  to  10  or  11),  have  been  spent  at  school. 
and    he    can    only  produce  the    miserable   amount,  of 
Greek  and  Latin   which   in   many  cases  is  produced 
when  a  man  first  comes  to  college,  it  is  impossible  to 
say  what   change  there  might  not  be  effected  if  those 
five  or  six  years  had  been  employed  more  profitably. 

406.5.  Any  considerable  change,  therefore,  either  in 
the  distribution  of  the  rewards  and  honours  of  the 
University,  or  in  the  curricula  of  studies,  presupposes 
sonic  considerable  alteration  in  the  public,  endowed, 
and  other  schools  which  feed  the  University? — Cer- 
tainly, if  you  would  insist  on  a  sudden  and  consider- 
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alilr  change  ;  yet,  with  more  prizes  and  rewards  in  the 
University,  the  subject,  without  any  change  in  the 
Schools,  will,  I  think,  gradually  he  more  studied. 

4066.  My  question  rather  (ended  to  elicit  your 
opinion  whether,  if  the  distribution  of  the.  honours  were 
in  any  degree,  altered,  that  would  not  presuppose  some 
considerable  alteration  in  the  preparation  of  students 
•who  come  to  the  University  ? — It'  it.  were  altered  to  any 
very  great  degree,  I  suppose  it.  would  presuppose  such 
alteration  witli  schools.  It  is  true  now  not  only  of 
nun  who  take  classical  honours,  but  honours  in  natural 
science,  that  many  who  have  taken  the  very  highest. 
honours  leave  the  University  unable  to  obtain  fellow- 
ships, but  the  reading  in  the  University  and  in  the 
schools  have  of  course  a  relation  one  to  the  other. 

4607.  Up  to  this  time,  however,  the  proportion  of 
fellowships  which  have  been  given  to  men  who  have 
attained  honours  in  science  is  not  very  great  ? — It  i.s 
very  small,  certainly. 

4608.  Consequently,  if  that  proportion  were  greatly 
changed,  the  University  would  probably  need  to  be 
aided  by  some  preliminary  preparation  which  should 
render  the  rapacity  of  students   for  scientific  studies 
greater  than  at  present   it  is? — A   great   change  in 
the  University  would  require  a  great  change  in  the 
school,  and  then  1   have  no  doubt  that  if  the  studies 
we  i -e  more  general  in  the  schools  the  aptitude  of  boys 
v,-i  aid  be  soon  discovered,  and  a  boy  who  had  an  apti- 
tude for  natural  science  would  continue  when  he  came 
to  the  University  to  study  the  subject  which  had  gi\eu 
him  more  pleasure  than  possibly  (to  him)  dry  bones  of 
Latin  and  Greek  had  done  ;  and  thus  the  schools  and 
the  University  would  react  on  one  another. 

4069.  With  regard  to  the  answer  which  you  gave 
to  one  question  which  was  put  to  you,  that,  in  Exeter 
College    some   difficulty    had   been    found    in   giving 
scholarships  to  young  men  who   had   obtained  some 
degree  of  proficiency  in  natural  science,  in  consequence 
of  the  abstraction  of  their  study  from  other  branches 
which    tis  the  interest  of  the  college  to  pursue,  do  you 
apprehend  that  there  might  also  be  at  present  some 
difficulty  in  the  general  tendencies  of  the  University 
in  the  way  of  the  immediate  adoption  of  any   large 
change    in  the    study    of    physical    science?  —  There 
would  be  some  difficulty  without  doubt ;  but  in  regard 
to  a  college  the  case  is  this  :  a  single  college  has  but 
few  scholarships,  it  is  its  own  interest  to  have  for 
each  year  a  good  classical  and  a  good  mathematical 
class  ;  so  many  natural  science  students  are  so  many 
taken  from  the  former  lecture  rooms  ;  but  setting  such 
considerations   aside,  and  these  rather   affect  colleges 
than   the   University,    it   would   be   difficult   to   act 
against    present    tendencies,    and   adopt   any    sudden 
change,  but  there  is  a  disposition  gradually  to  give 
more  and  more  prizes  for  that  science,  and  its  study 
is  not  now  looked  upon  with  any  jealousy  whatever, 
or  at   any   rate   with   very   much  less  jealousy  than   it 
was  supposed   to  lie  at  Oxford  some  time  ago.     My 
belief  is,  that  if  the  number  of  students  in   the  Uni- 
versity who  had  taken  high  degrees  in  natural  science 
were  much  to  increase,  and  the  professors  could   speak 
well   of   such   students    as  men   likely    to   distinguish 
themselves  in   after  life,  there  would  be,  not  at  once, 
perhaps,  but  soon,  an  increase  of  fellowships  for  natural 
science.     In  all  cases  there  is  an  anxiety  to  take  those 
men    who  are  likely    most    to    distinguish    themseKes 
in   life,  and   to  do   the   most  good  ii;  their  generation  ; 
and  the  pressure  from  without  also  must  act  upon  us. 

4070.  I  understood  you  to  refer  to  the  natural  and 
laudable  anxiety  which  ((very  college   must   have,  that 
ils    professors  and  tutors  should  lie  rewarded    for   their 
exertions    by    the   distinctions   of   their  student:-,   and 
that    there    was    a     natural     reluctance    to     withdraw 
students   from  the  most    prolific  source  of  honour:1 — 
I  meant  rather,  that  where   for  example  only  four  or 
live  scholarships  were  filled  up  in  a  college  in  a  year, 
the   scholars   being  ordinarily   the  ablest    men   in   the 
college,  the  lecture  room  might  suffer  from  the  with- 
drawal of  one  or  more  such  scholars. 

4071.  In  the  earlier  part  of  your  evidence  you  stated 
that  the  separate  colleges  could  do  but  little  in  the  way 
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of  the  encouragement  of  the  study  of  physical  science,  Rev. 

but  there  wan  a  tendency   lo   the   voluntary  union   of  J.I1.  Liyhtfoot, 
colleges  ?-   There  is   such   an    union    for   the  teaching 
of  other  subjects,  and  also  I  believe  for  the  teaching  of 

•  fiii         ipii>       i  ,i  • 

natural  science.  I  he  difficulty  was  this:  when  we 
had  a  lecturer  in  chemistry,  for  example,  we  found 
perhaps  that  our  students  in  natural  science  were 
giving  their  attention  to  some  other  subject.  Now  it 
is  not  likely  that  there  should  be  found  in  any  college 
an  adequate  supply  of  lecturers  for  all  subjects  con- 
nected with  natural  science,  and  therefore  the  only 
chance  of  success,  as  it  seems  to  me,  would  lie  through 
the  union  of  colleges  for  the  teaching  of  this  -eieuc-i-  ; 
by  such  union  three  or  four  colleges  might  secure  a 
teacher  in  every  branch  of  natural  science.  And  this 
union  would  be  almost  necessary  for  the  pass-men,  if 
there  were  as  many  as  some  years  since.  They  ought 
to  have  a  teacher  in  immediate  communication  with 
the  college  to  look  after  them,  and  see  that  they  do 
their  work.  With  the  honour  men  no  such  college 
supervision  is  necessary  ;  they  will  work  for  the  pure 
love  of  work  ;  they  know  that  their  success  in  life,  or 
their  success  in  the  University,  will  depend  upon 
their  work  ;  they  work  with  a  good  heart,  and  to 
them  I  believe  that  all  the  assistance  given  might  be 
well  given  in  direct  connexion  with  the  museum. 

4072.  If  such  professorships  as  are  now  established 
by   the   voluntary    union    of    colleges   were   for   the 
interests  of  the  general  studies  of  the  University  con- 
sidered to  be  desirable  I  understood  you  to  say  that 
you  thought  that  it  could  be  brought  about  better  by 
the  action  of  some  central  power  than  by  that  of  the 
colleges  individually  ?  —  I  referred  to  the  teaching  for 
natural  science.     The  whole  control  over  lectures  in 
natural  science  should  be  in  the  hands  of  the  profes- 
sors, at  least  as  far  as  the  honour  men  are  concerned  ; 
and  I  believe  in  some  way  by  returning  the  fees,  or 
otherwise  colleges  would  be  disposed  to  assist  in  the 
•work. 

4073.  Did  I  rightly  understand  you  to  say  that  the 
professional   teaching     conducted    by   the    University 
would  rather  have,  in   your  opinion,  reference  to  the 
preparation  of  men  for  honours,  but  that  it  would  by  no 
means  dispense  with  the   necessity  of  the  daily  disci- 
pline of  the  inferior  class  of  students  in  the  colleges  ? 
—  I  certainly  think  so,  and  I  may  mention  one  fact   in 
corroboration  of  what  I  say.     If  I  write  to  a  professor 
to  ask  whether  he  can  tell  me  how  A.  B.,  of  Exeter 
College,  has  conducted  himself  during  the  term,  the 
professor  may  feel  some  delicacy  in  giving  me  a  reply. 
I  have  observed  that  one  professor  has  changed  his 
note  to  me  this  very  term.     I  have  now  the  words, 
"  A.  B.  has  attended  my  course  of  lectures  regularly," 
whereas  the  answer  I  before   received   was.   "  A.  B. 
has  attended  my  course  of  lectures  regularly  and  has 
worked  well,  "or  he  used  some  expression  of  that  kind. 
If  the  lecturer  was  appointed  by  the  college  I  could  go 
to  him  without  any  indelicacy,  and  ask,  "  How  has  A.B. 
worked  this  term  ?  " 

4074.  If  yon   supposed  that  the   professors  in  the 
museum  needed  the   aid   of  assistant  professors   and 
likewise  of  teachers,  whom  the  French  call  repetiteurs, 
might   we  not   conceive  that   the   discipline    in    the 
college  and  the  professional  instruction  in  the  museum 
might  be  associated,   by    the    snb-professor  having  a 
duty  both  to  the  college  and  to  the  professor  ?  —  1   see 
a   difficulty  still,  unless  the  repetiteur  were  appointed 
or   paid  directly  by  the  college  ;  if  he  were,  he  might 
accompany   his  pupils   to   the  museum,   and   if  there 
were  such  an   union   of  colleges  as  that  to  which   I 
have  referred,  there  might  be  the  association   also  of 
which  you  speak. 

4075.  The  Commission   have  it  in  evidence  that^it 
is  desirable   that  for  the  purposes  of  research,  and   in 
order  to   induce   able   men,    distinguished    in    science, 
to  reside   in    the   University,   they  should  be   relieved 
from  the  too  great  pressure  of  lecturing.     Is  that  your 
opinion  ?—  Decidedly   so.     And   such   a  consideration 
has.    I  think,    always   been    borne   in   mind    by    the 
University  Council.     I  believe  that  body  has  always 
regarded  the  professor  in  two  lights,  both  as  a  learner 
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Her.  and  as   a   teacher,  and    that    any   system  tlmt  would 

J.  I'.  Uiifitfoot,  monopolism   all    his  time   in  teaching,  would   be   the 

grout i- 1  pn--ililc  mistake. 

22  Nov  1870.        4076.   With   a  view  to  that    result  it  has  been  sug- 
'  '    (jested  that  the  professor  should  be  aided  by  assistant 

lecturers,  and  that  also  tutors  connected  with  the 
colleges  should  keep  dp  the  discipline  and  study  in  the 
colleges.  Would  that,  on  the  whole,  meet  with  your 
approbation? — Some  such  arrangement  might  meet  all 
objections. 

4077.  (Mr.  Snmuelson.)  You  stated  just  now  that 
you  think  the  system  of  teaching  science  is   desirable 
and  would   work  well  in  which   the  professors  should 
have,  the  aid  of  assistant  professors,  and  in  which  the 
colleges,  if  I  understand  you  correctly,  should  provide 
tutors;   is  there  any  difficulty  in  the  way  of  a  joint 
contribution  on  the  part  of  the  various  colleges  to  a 
fund  or  funds  for  providing  the   salaries  of  assistant 
professors  'i — I  have  stated   before,  first,  that  the  cor- 
|K>rate  funds  go  to  the  fellows,  and,  without  the  consent 
of  the  whole  body  or  without  new  statutes,  could  not 
be  devoted  in  any  other  way  ;  and,  secondly,  that  I  do 
not  think  our  tutors  in  the  University  now  are  so  well 
paid  that,  so  long  as  the  number  of  classical  students  is 
what  it  is,  we  can  afford  to  take  anything  oft'  their 
annual  payment.     For  tuition  money  must  not  be  con- 
founded with  the   fellowship  revenue.     A  tutor  is  one 
thing  and  a   fellow  is  another  ;    the   fellow   has   his 
fellowship,   and   he  looks  upon    it  as   not  necessarily 
connected  with   any  teaching  duty  ;  it  may  be  as  the 
reward  of  past  work,  or  it  may  be  as  securing  him 
rest  for  his  future  studies.     The  tendency  is  to  look 
more  and  more  upon  fellowship  revenues  as  revenues 
to  be  employed  for  the  purposes  of  education  ;  but  a 
fellow  does  not  now  so  regard  them.     I  do  not  think 
we  must  take  into  consideration  what  he  receives  as 
a  fellow  in  calculating  the  payment  that  we  give  him 
as  a  tutor,  because  he  is  not  obliged  to  do  any  tutor's 
work  at  all.     How  far  a  change  is  needed  is  another 
question. 

4078.  You  think  that  the  only  fund  at  present  avail- 
able for  the  purpose  would  be  the  tuition  fund,  and  that 
it  would  be  only  available  by  divert  in;;  a  portion  from 
the  purposes  to  which  it  is  now  applied? — Precisely 
so  ;  there  are,  however,  I  believe,  in  most  colleges,  fees 
from   which  it  is   possible   that   a,  portion  might  be 
spared.     Undergraduates  pay  something  annually  to- 
wards the  support  of  the  establishment  ;  in  Exeter 
we  call  the  fees  establishment  charges,  but  then  what 
is  paid   is  supposed  to  be  not  more  than  is  necessary 
for  the  good   management   of  the  college    under   the 
present  system. 

4079.  Then  in  fact  the  only  available  resource  of 
the  colleges,   at    any  rate  of  your  college,  would  be  by 
the    suppression  or   reduction   of  fellowships  ? — I  do 
not   see   any  other   ready  means  if  you  maintain  the 
present  number  and  value  of  all  the  fellowships.     If 
you  were  to  reduce  the  payment  of  the  non-residents, 
and  they  received  only  half  what  the  residents  received, 
and  some  live  or  six  fellows  are  generally  non-resident, 
there  would  lie  a  fund  at  once  for  some  other-  purposes. 

4080.  It   has   been   stated  in   evidence  before  the 
Commission,  that  in  order  to  make  Oxford  efficient  as 
a  school  of  science  further  endowments  of  professor- 
ships  are    required,  do  I   understand   you   correctly  as 
having  stated  that  you  believe  that   somehow  or  other 
the    University    would  provide    the    funds?—!   think 
the  University  or  the  colleges   might    lend  some  aid  ; 
but.  I    had  regard  not   to  the  endowment  of  new  pro- 
fessorships  when    I    made    my  statement,   but    to  the 
payment    of  assistant    teachers,    teachers     under    the 
present,  professors,  and  adding  to  their  number    is  n 
very  ditlereiit  thing  from  founding  new  professorships. 
Professors  would  require  a  very  ditlirenl    salary  from 
the   salary  which    would   lie   given    to   a    demonstrator. 
1   do   not    sec  how   the    I'niversitv   could   endow   new 
professor-hips,  because  it  has  only  a  very  small  annual 
surplus  at  prc-ent,  without  at  lea.-t    imposing   an  addi- 
tional   tax    upon    its    members  ;    that     of    course    is   a 
[.source,  but  that  tax  would  be   resorted   to   most  un- 
willingly.   There  is  at  this  present  moment  a  proposal 


for  taxing  undergraduates  for  a  certain  additional 
amount,  but  it  is  with  the  view  of  building  larger  exa- 
mination schools.  Whether  the  University  will  ever 
sanction  such  a  scheme  is  very  doubtful.  I  have  heard 
great  objections  to  it  on  the  ground  that  each  under- 
graduate is  to  be  taxed  an  additional  II.  or  I/.  10.?.  a 
year;  there  is  always  a  great  objection  to  an  increase 
of  the  annual  payments. 

408 1 .  Then  you  would  entirely  confirm  the  evidence 
of  other  witnesses  who  stated  that  the  amount  of  the 
funds  at  the  disposal  of  the  University  for  extending 
the  teaching  of  science  is  very  limited  ? — It  is  very 
small  indeed  for  any  purpose,  and  therefore,  of  course, 
for  the  one  purpose  that  you  have  mentioned,  and  I  do 
not  see  where  any  saving  could  bo  made.    Unexpected 
charges  constantly  are   arising,  and   it  would  not  be 
safe  for  the  University  not  to  have  some  surplus. 

4082.  I  believe  you   stated,  did  you  not,  that   you 
have  felt  hesitation  in  offering  scholarships  for  science, 
because  you  were  unwilling  to  divert  the  attention  of 
students  who  were  full  of  promise  from  the   subjects 
which  are  now  more  ordinarily  pursued,  namely,  mathe- 
matics and  classics  ? — I  expressed  the  fact  that  there 
was  an  unwillingness,  in  which  I  myself  have  shared. 

4083.  Would  it  not  be  the  case  that  if  science  held 
an    equal   rank    in    the  University    with    classics  and 
mathematics,  seeing  that  the  number  of  students    of 
science  is  so  small,  the  gain  to  science  by  the  acquisi- 
tion of  a  scholar  would  be  held  to  be  relatively  greater 
than   the  loss  to   mathematics  or  classics  ? — 1  give  my 
unhesitating  assent  to  that. 

4084.  (,S'z>  J.  Lulboch.)    In    the    earlier   part    of 
your  evidence  you  stated  as  a  reason  for  not  insisting 
on    science   as  a  necessary  qualification  for  a  degree, 
that  many  men,  even  amongst  those  who  work  fairly, 
have  great  difficulty  in  taking  the  present  pass  degree? 
— Yes,  I  did  so  state.     There  are  several  subjects  in 
which  they  are  examined,  and  I  know  it  is  the  fashion 
at  Oxford,  and  perhaps  elsewhere,  to  think  that  the 
requirements  for  a  common  degree  are  very  small,  and 
the  list  of  the  books  and   subjects  required  does  not 
appear  large,  yet  when  you  come  to  consider  that  at 
each  examination  there  are  perhaps  six  or  eight  papers, 
and  that  the  failure  in  obtaining  the  right  number  of 
marks  in  any  one  paper  causes  the  failure  of  a  young 
man,  it  is  not  so  easy  after  all  for  a  pass  man  of  perhaps 
less  than  the  average  ability  to  go  through  all  his 
examinations  without  failure.     I   have   always  wished 
in  our   pass  examinations    that  the    summam   operis 
might  be  more  regarded  so.     It  was  all  very  well  not 
to  regard  it,  I  think,  at  the  time  when  Oxford  could 
only  give  a  degree  throng h  one  portal,  but  now  Oxford 
gives  a  decree  through  very  many  portals,  as  there  are 
so  many  different  schools,  and  therefore  I  should  prefer 
not  to  insist  upon  the  exact  requirements  which   may 
be  perhaps  sought  iu    each  particular  subject  ;    pro- 
vided   there    was    enlarged    knowledge    on    any    one 
subject.    If  it  were  required  that  every  man  who  passed 
through   Oxford  should    know  something   of  natural 
science,  and   supposing  you  had   under  examination  a 
good  mathematician  and"  a  good  classic,  and  his  know- 
ledge of  natural   science   was  very   small  indeed,  you 
could  not .but  feel   distressed    in    rejecting  him   if  you 
knew  that   his  acquirements  both   in    classics  and  in 
mathematics  were  very  much  above  the  average. 

4085.  I  am  speaking,  however,  rather  of  those  whose 
acquirements  in  mathematics  and  classics  are  not  above 
the  average,  bat  who  have  a  difficulty  in  taking  even 
the  existing  pass  degree  ;  do  you  not  think  that  some, 
at  any  rate,  ol' those  who  are  unable  to  do  more  than 
take  the  pass  degree  under  existing  circumstances 
might  possibly  have  obtained  even  honours  in  science 
and  have  found  that  they  had  capabilities  which  they 
we -re  not  aware  of  so  long  as  their  attention  was  con- 
fined to  other  branches  of  learning  ? — Perhaps,  if  com- 
pelled to  study  natural  science,  this  would  be  found  to 
be  the  case.  Ai  the  end.  however,  of  the  first  year 
men  may  entirely  devote  themselves  to  natural  science 
and  take  a  degree  ;  (here  is  nothing  further  in  classical 
literature  required  of  them  after  their  fifth  term; 
indeed,  a  large  number  of  our  students  do  not  come  into 
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residonco  till  their  second  term,  so  that  in  fact  at  the 
end  dt'  tlirir  first  year  of  residence  llicy  may  give  up 
classics  altogether,  except,  the  small  |«irlioii  of  Greet 
that  is  required  in  construing  llic  tireek  testament,  so 
thru  they  have  the,  option  of  the  windy  of  natural 
science  now. 

4086.  But  under  the  existing  circumstances  they  arc; 
not  compelled  to  give  anyatlention  to  sclent  ific  mattei-s, 
and  therefore  they  may  really  have   Rival,  capabilities 
and  great  talents   i'or   Science,  may  they  not,  which  arc 
lying  latent   because    they  are    not  called    at  till   into 
operation  ? — If  a  man  goes  into  what  is  allied  the  pass 
schools,  he  must  now  enter  two  such  .schools,  and  tin; 
tendency  of  your  question  lends  one  to  Imagine  that 
you  would  compel  every  pass-man,  before  he  offers  in 
these  schools,  to  attend  some  natural  science  lectures. 
I  am  not  sure  how  that  might  work.     Such  compulsion 
might    doubtless  bring    to    light   a    taste   for    natural 
Science,  but  how  would  the  additional  work  bear  upon 
the  work  now  required  ?     For  every  man  who  gets  a 
common  degree  there  is  one  failure  ;  that  is  to  say, 
taking  four  or  five  failures  of  the  one  man,  and  the 
freedom  from  failure  of  the  other,  I  should  suppose  that 
in  a  man's  course  at  Oxford  for  every  man   who  takes 
a  pass  degree  there  is  one  failure.     I  believe  I  am  not 
exaggerating  in  so  putting  the  case,  and  I  am  afraid 
tMs  number  of  failures  has  acted  very   unfavourably 
towards  the  University.   When  I  was  an  undergraduate 
a  failure  was  thought  a  very  serious  matter,  and  a  man 
felt  somewhat  ashamed  of  himself ;  now,  when  he  is 
only  one  in  a  very  large  company,  he  feels  no  shame 
whatever.     I  should  be  sorry  to  see,  by  any  additional 
work,  these  failures  increased. 

4087.  Mr.  Pattison  in  his  evidence  gave  it  as  his 
opinion  that  the  bestowal  of  fellowships  upon  young 

The  witness 

NEVIL  S.  MASKELYNE,  Esq 

4090.  (Chairman.)  I  believe  you  are  Professor  of 
Mineralogy  in  the  University  of  Oxford  ? — Yes. 

4091.  Tour   professorship  deals,  does  it   not,  both 
with  crystallography  and  mineralogy  ? — Yes. 

4092.  What  is  your  practice  with  regard  to  courses 
in  those  sciences  ? — Generally  I  have  given  alternate 
courses  in  crystallography  and  mineralogy  ;  sometimes 
I  have  given  two  courses  in  the  same  term,  but  as  a 
rule  I  have  given  them  in  alternate  years.     I  have  only 
one  course  in  a  year. 

4093.  How  many  students  had  you  attending  your 
last  course  on  crystallography  ? — I  am  not  quite  sure 
whether  it  was  six  or  seven  who  came  to  it  at  first,  but 
I   had  five  good  men   who  went  through   the  whole 
course  with  me. 

4094.  Were  those  students  all    mathematicians  ? — 
All  of  them  were  good  mathematicians.     I  think  they 
•were  all  honours-men,  and  had  taken  a  high  class. 

4095.  Had   they  taken     honours    previously  ? — In 
mathematics,  not  in  natural  science.     Three  or  four  of 
them  were  bachelors  who  were  going  into  the  natural 
science  school  for  honours   in  that  school  afterwards. 
They  were  then  studying  physics,  and  I  understood  that 
they  studied  crystallography  chiefly  with  a  view  to  its 
relations  to  physics. 

4096.  How  many  students    had   you   in   your  last 
mineralogy  course  ? — I  had  only  three.     There  is  no 
great  demand  for  the  subject  as  yet.     In  fact,  like  other 
sciences  subsidiary  to   those  taken  into  the   schools, 
mineralogy  is  hardly  pursued  at  Oxford.     Geology  is 
only  very  imperfectly  pursued. 

4097.  Do  you  treat  the  subject  of  crystallography 
both  with  a  view  to  mathematical  and  also  to  non- 
mathematical  students? — That  has  been  a  great  diffi- 
culty with  me,  because  a  great   many  men  who  have 
come  at  different  times  to  my  lectures,  are  men  who 
have  had  no  mathematical  foundation  at  all ;  they  are 
men  who  wanted  a  sort  of  smattering  of  the  subject, 
for  use,  perhaps  for  geology  or  for  chemistry,  just  to 
have  a  little  notion   of  what   crystallography   is,  but 
who  really  never  do  study  it  in  the  only  way  in  which 
it  ought  to  be  studied. 

26060. 


men  for  obtaining  a  first  or  second  class  in  the  classical 

schools  is  an  expenditure  of  the  fumUof  the  I'liiver-iiy   J.I'.  L^tfoot, 

which  does  not   produce  ain  iv-nll   in  I  In-  encouragement 

of  (hose  studies   beyond   that  which  would    lie  olilained     22  Nov.  1870. 

by  the   h ur  of  the  degree  alone,  and  he  thinks  that 

ire     -hould    ha\e    exactly    the    ,-amc    amount     both    in 
quality  and  quantity  of  studies  if  we  had  none 

*  ,     .  .  •  "i  »       i  i    i     i 


fellowships.  Is  that  your  view  ?— I  should  he  very  sorry 
to  put  my  opinion  in  opposition  to  that  of  Mr.  I'atti-on, 
who  has  studied  the  matter  much  morn  fully  than  L 
have  done,  but  1  think  that  if  you  were  to  lake  away 
the  University  rewards  you  would  take  away  that  which 
oilers  a  \ervgrcat  stimulus  to  many  of  our  men.  I  can 
hardly  conceive  that  it  should  not.  be  so.  I  know  that 
young  men  at  college  talk  of  a  fellowship  as  a  very 
irreat  prixe,  and  look  forward  to  it  as  a  great  distinction, 
and  it  is  a  great  aid  to  them  in  early  life. 

40SS.  (  Cliitinniiii.)  I  think  you  stated  early  in  your 
evidence  that  the  number  of  science  students  is  much 
less  now  than  it  was  some  years  ago  ;  does  that  remark 
apply  to  those  who  take  honours,  or  only  to  pass-  men  ? 
— Only  to  pass-men.  I  should  think  there  are  as  many 
who  take  honours.  Last  year  there  were  a  very  large 
number  who  obtained  honours,  but  certainly  the 
number  examined  for  the  common  degree  is  very  much 
diminished. 

4089.  Are  your  scholarships  given  to  students  in  the 
University  at  large,  or  only  to  students  of  your  own 
college  ? — To  the  University  at  large  ;  indeed,  a  can- 
didate need  not  be  a  member  of  the  University.  We 
should  be  very  happy  to  receive  any  candidates  from 
Cambridge,  and  we  have  had  them  for  fellowships,  but 
never  for  scholarships.  I  see  in  the  notice  from  Trinity 
College  that  the  scholarships  are  thrown  open,  and  an 
Oxford  man  may  compete  for  them. 

withdrew. 

.,  M.A.,  F.R.S.,  examined. 

4098.  As  a  matter  of  fact,  are  your  lectures  such 
that  they  can  be  understood  by  men  who  are  not  ac- 
quainted with  mathematics  ? — In  the  last  courses  that 
1  have  given  they  have  not  been,  but  I  have  had  courses 
on  the  subject  in   which  men  came  to  me  who   were 
mathematicians,  and  who  wanted  to  have  a  mathema- 
tical training  in  crystallography,  whereas  other  men 
came  and  brought   no   mathematics   with   them.     It 
was  obviously  impossible  to  lecture  to  both,  so  what  I 
did  was,  to  take  the  men  separately,  and  I  used  to  take 
two  or  three  at  a  time  and  work  them  in  the    subject; 
but  it  is  a  most  unsatisfactory  thing  to  have  to  teach 
physical    science   to    men    who    have    never   studied 
mathematics  at  all. 

4099.  Do  you  consider  that  mathematical  men  are 
those  with  whom  you  have  mainly  to  do  ? — I  do,  in 
crystallography. 

4100.  Do  you  consider  crystallography  to  be  of  im- 
portance to  chemists  as  well  as  to  geologists?— Cer- 
tainly for  physicists,  for  chemists,  and  for  geologists,  I 
consider  it  to  be  an  essential  part  of  what  ought  to  be 
their  education.    I  know  a  great  number  of  geologists, 
and  a  groat  many  chemists,  who  know  nothing  tho- 
roughly about  it  :  in  fact,  1  have   heard  some  curious 
mistakes  in  the  lectures  of  very  illustrious  professors  of 
chemistry  before  now,  simply  and  entirely  from  a  want 
of  knowledge  of  this  subject ;  but  it  is  not  a  difficult 
science,  anil  it  is  a  great  pity  that  it  is  not  more  studied 
by  persons  to  whom  it  is  really  an.  essential  part  of 
their  education. 

4101.  A  moderate  amount  of  mathematics  is  in  your 
opinion  sufficient  ?— Yes,  very  little  indeed  :  you  want 
little  more  than  plane  and  spherical  trigonometry,  and 
a.  little  analytical  and  ordinary  geometry. 

4102.  Geometry  of  three  dimensions,  I  presume  ? — 
Yes,  certainly. 

4103.  Do  you  consider  that  the  science  of  crystallo- 
graphy is  at  a  low  ebb  in  this  country  ?— I  think  it  is 
at  the  very  lowest  ebb.     We  have  the  greatest  crystallo- 
grapher  of  our  day,  I  may  say,  at  Cambridge.     1  ro- 
fessor   Miller  was,    in    fact,   the    founder  almost  of 
modern  crystallography ;  his  system  is  by  far  the  most 
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ft.  S.  Maikc-    beautiful  and  elegant  that  has  yet  been  given,  or  pro- 
tyitc,  Eiq.,^     linlilv  cxcr   will   In-  given,  to  the  world    lor  erystallo- 
M.A..  t.h.S.    ,jni|,]n_      jc  i    ,.x,.,.|,t  liim.   and   perhaps  a    few"  of  his 


i/.-i..  i-.jt.s.     ___ _ __ M 

>  >T~1870     ow"  l'"l'''s  '"   Cambridge,  there  are   very  few  persons 

i 1  '    in   Kngland  who   would   know  how   to   set  about  the 

ordinary    calculations    requisite    for    determining    a 
crystal. 

4104.  Is  that  the  case  also  on  the  continent  ? — No; 

the  subject  is  very  much  more   studied.      In  Germany, 
in  particular,  it  is  very  much  more  studied. 

410.5.  What  do  you  consider  (o  be  the  principal 
causes  of  the  low  state  of  these  sciences  in  England  ? 
— 1  think  the  principal  one  is  to  be  looked  for  in  the 
very  basis  of  our  scientific  education.  It  is  th 
that  people  in  England  do  not  feel,  in  the  first  place, 
that  scientific  education  is  at  all  necessary,  and,  in  the 
second  place,  they  do  not  feel  that  at  the  foundation  of 
a  scientific  education  must  lie  a  mathematical  training. 
That  seems  to  me  to  be  the  fundamental  cause  of  it. 
Then,  consider  the  line  which  we  will  say  a  chemist 
or  a  geologist  follows  when  he  takes  up  his  science  : 
he  too  often  rushes  at  once  into  a  science  like  chemist  ry 
or  geology.  In  geology,  for  instance,  he  begins,  per- 
haps, with  a  certain  amount  of  physiological  knowledge, 
but  he  does  not  feel,  and  has  never  been  taught  to  led, 
that  at  the  bottom  of  either  chemistry  or  geology,  there 
are  certain  great  branches  of  the  science  of  physics, 
and  crystallography  amongst  their  number,  which  are, 
really  necessary  to  the  proper  pursuit  of  either  of  these 
sciences  at  all. 

4106.  Can  you  suggest  any  remedy  for  this  state  of 
things  as  regards  this  particular  science? — What  I 
think  woidd  be  a  desirable  plan  would  be  this.  At  the 
Universities  I  should  connect  crystallography  with  the 
teaching  in  the  schools.  Where  men  take  in  either  of 
the  subjects  that  I  have  mentioned,  I  should  certainly 
connect  crystallography,  as  a  necessary  study,  with  their 
education.  I  should  not  allow  a  man,  for  instance,  to 
take  in  a  subject  like  light,  viewed  as  a  branch  of 
physics,  unless  he  understood  what  you  meant  by  the 
directions  in  a  crystal,  and  the  different  sorts  of  sym- 
metry characteristic  of  crystals.  Unless  he  could 
understand  that,  I  do  not  see  how  he  could  ever  study 
the  subject  at  all  completely.  And  the  same  with 
chemistry  :  unless  a  man  is  not  only  acquainted  with 
the  principles  of  crystallography,  merely  as  geometrical 
principles,  but  with  something  of  the  theories  that  have 
been  started  to  explain  the  structure  of  n  crystal,  I  do 
not  think  that  he  is  in  the  same  position  for  grappling 
with  questions,  like  those  great  questions  of  molecular 
chemistry  which  are  at  present  agitating  the  minds  of 
chemists,  as  he  would  be  if  he  possessed  that  know- 
i.  I  think  that  in  reading  what  chemists  write, 
one  feels  very  much  the  want  of  that  sort  of  knowledge 
and  that  sort  of  training. 

4107.  You  would  allow  no  one  to  take  honours  in 
such  a  subject  as   heat,  or  as   chemistry,  without   a 
knowledge  of  crystallography  ?— That  is  my  view. 

4108.  Have   you   any   suggestions   to   make    with 
egard  to  granting  scholarships   and    fellowships    as 

prizes  for  the  study  of  crystallography  ?— In  what  I 

idtited  about  that,  in  the  precis  of  my  evidence,  I 

in  that  respect,  included  crystallography  with  other 

•i-nces.      It  perhaps  would   have  been  better  if  I  had 

left  crystallography  on  one  side.     On  the  supposition 

that  crystallography  was   really  made  a   part   of  the 

education   of  men     vho  went  in  for  physics  and  for 

chemistry,    1   would    not   say    that    it,    was    necessary, 

however   desirable,    to    have    special    scholarships    and 

fellowships  for  that  particular  subject:  ;  but  with  regard 

lo  the  other,  branch  of  my  professorship,  for  mineralogy, 

for  .sciences  which,    as   da-sificatory  sciences,  are  akin 

to  minendogy,   I   think    what  I  have  said   is  perfectly 

71  ml    that  the  right   and  only  way  of  cne.our, 

thos^ sciences  in  the  University  would  be  not  so  much 

to^lnake  them  subjects  f(ll-  the  schools,  as  to  \iew  them 

'inct   subjects    for   which    the    University   should 

,-peeiul  rewards;  somewhat  in  the  churact'er  of  the 

ill      mathematical     scholarships,     or     the    Sanscrit 

scholarships,  and  the  law  scholarship  .    'I  In  „  .deal  with 

subjects  that  are  a  little  on  one  side  of  or  beyond  the 


regular  systematic  lines  of  study  in  the  place,  and  by 
their  means  a  \ery  healthy  kind  of  stimulus  is  otl'eivd 
to  men  to  turn  their  minds  in  a  particular  direction, 
It  does  not  divert,  a  man  from  his  other  work  much, 
whilst,  at.  the  same  time  it  makes  him  master  (,f  a 
subject  for  which  we  want  masters  in  the  t'ni \ersity. 
1  think  it  would  be  a  \ery  good  way  of  encouraging 
different  subjects  like  mineralogy,  botany,  and  geology, 
if  that  were  done.  I  would  certainly  exclude  those 
three  special  subjects  from  the  necessary  matter  of  the 
schools  ;  and  as  to  zoology,  viewed  apart  from  physio- 
logical questions,  I  would  consider  that  also  as  a  subject 
which  would  be  best  encouraged  in  the  University  in 
that  way. 

4109.  Will   you  have  the  goodness  to  specify  the 
exact  nature  of  the  fellowships  which  you  would  pro- 
pose to  be  awarded  for  proficiency  in  these  subjects  'i — 
When  one  comes  to  discuss  these  sort  of  questions,  one 
is  only  arguing  on  rather  theoretical  grounds  ;  but  one 
is  conscious  of  being  in  Oxford  in   the  presence  of  & 
very  vast  amount  of  wealth  which  was  really  intended 
for,   and   which  all  the  country  recognises   as   being 
wealth  that  ought  to  be  devoted  to,  educational  pur- 
poses,  and  one  does  feel  that  a  very  vast  amount  of 
that  wealth  is  wasted,  and  that  if  proper  means  were 
taken  to  direct  it  into  the  right  channels  we  should  not 
have  any  questions  about  where  we  should  have  to  go 
for  the  means  of  finding  such  encouragement  as  I  have 
been  speaking  of.     It  is  very  easy  to  point  out  colleges, 
in  particular,  where  they  have  ample  funds  to  provide 
scholarships  and  fellowships  of  the  kind  that  i  have 
been  speaking  of. 

4110.  Are  the  fellowships  that  you  contemplate  to 
be  connected  with  work  at  the  University  ? — I  think 
that  that  is  a  very  important,  point.     I  remember  that 
many  years  ago  I  tried  to  get,  upon  a  somewhat  dif- 
ferent footing  from  what  it  had  been  given  before,  a 
travelling   fellowship,   and   one   of  the   conditions   I 
remember   on   which    that  travelling  fellowship   was 
then  to   be  held  was  that  the   travelling  fellow  was 
expected  to  send  home  something  like  a  sketch  of  the 
results  of  his  travels,   and    of    what   he   had  really 
acquired  or  done,  by    way  of  showing  that   he  had 
used  the  fellowship    wisely    and  properly.     I    think 
we     might    have     something    very     much    of   that 
kind  in  the   sort   of  scholarships   and  professorships 
that  I  am  proposing.     (Suppose  the  fellowship  were  to 
be  held  for  three  years  :  if  at  the  end  of  that  period  the 
fellow  could  satisfy  the  board,  or  whatever  persons  were 
the  representatives  of  the  University  in  the  election, 
that  during  the  time  he    had    held   it   he    had    really 
Carried  forward  the  subject,  or  that  he  had   himself 
acquired  a  larger  and  more  comprehensive  knowledge 
of  it,  I  think  in  that  case  it  would  be  a  very  wise  pro- 
vision that  the  fellowship  should  be  extended  again  for 
a  further  term  of  years.     But  I  think  that  to  give  a 
man  a  fellowship  for  a  long  term,  such  as,  for  instance, 
five  years,  because  to-day  he  should  pass  a  good  ex- 
amination in  a  particular  subject,  would  not  be  giving 
the  sort  of  encouragement  that  we  want.     I  think  the 
other  would  be  a  for  better  way  of  utilizing  the  means 
that  might  bo  at,  our  disposal. 

4111.  You  would  allow  him  to  hold  a  fellowship  for 
three  years  as  a  reward  for  his  knowledge  ? — Yes.  1 
would  say  that  it  would  be  a  reward  to  a  man  that  he 
should  receive  a  fellowship  or  a  scholarship  for  a  cer- 
tain time,  and  that  during  that  time  he  would  be,  for 
instance,  a  mineralogies]  fellow  or  a  botanical  fellow  ; 
and  I  would  expect  that  at  the  end  of  that  time  he 
would  have  made  himself  a  much  greater  proficient  in 
his  subject,  and,  possibly,  if  he  is  a  man  of  any  origi- 
nality, he  would  have  added  something  to  our  knowledge 
of  it,  and  in  that  case  I  think  he  would  be  a  worthy 
person  for  the  honour  and  emolument  to  be  extended 
to  for  a  greater  length  of  time. 

_  4112.  Would  you  or  would  you  not  make  it  a  con- 
dition of  his  fellowship  that  he  should  assist,  the  pro- 
fessor in  any  way  ?—  1  think  that  miirht  be  a  \ery  use- 
ful occupation  for  him.  In  fact,  it  would  be  one  of  the 
"i  which,  iii  all  probability,  he  would  work  with 
a  view  to  doing  the  very  thing  I  have  been  speaking  of. 
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If  IIP  did  that,  and  if  ho  did  his  work  woll,  it  might  bo 
considered  as  evidence  that  he  had  not  \v;istcd  theoppor- 
timity  given  him.  In  fact,  assistance  of  that  kind  is 
CM dingly  wanted  for  the  teaching  of  the  sciem 

4113.  Do  you  think  that  so  fur  as  those  studies  are 
pnrsupd  the   professorships  of  mineralogy  at    Oxford 
and  Cambridge  illustrate  the  ad  vantages  of  encouraging 
subjects  of  this  kind  ? — 'Yes,  for  this   reason  :   I  hnvo 
hi'ld   tin'  professorshi|>  now  for  a   great  many  years, 
but  I  renieinlier  at  one  period  there  was  some   dis- 
cussion in  Oxford  about  the  usefulness  of  having  a 
professorship,  for  instance,  of  mineralogy,  owing  to  the 
professor  alter  I  left  Oxford  having  always  a  very  small 
class,  and  there  is  a  great  deal  of  reason  in  that  point 
of  view ;  but  if  you  look  at  those  professorships,  the 
professorship    at    Oxford   and   the    professorship    at 
Cambridge,  which  are  really  but  very  little  more  than 
honorary   things,  for  the   stipend   to   both  of    them 
is    very  small,    you    can    point    to    men    who  have 
done  a    great  deal  of  good  work,  and  whose  work  has 
been    due    very   much   to   the   fact  of  their   having 
held  that  position  of  responsibility.     In  the  case  of 
Professor  Miller,  of  whom  I  spoke  just  now,  I  do  not 
mean  to  say  but  what  he  would  have  written  a  book 
on  crystallography,  but  I  believe  that  the  invaluable 
book  which  he  did  write  on  the  subject  was  very  much 
the  result  of  his  being  identified  with  it  by  the  pro- 
fessorship at  Cambridge.     Dr.  Whewell,  also,  was  for 
a  short  time  the   Professor   of  Mineralogy  at   Cam- 
bridge ;  and  during  that  time,  I  think  it  was,  that  he 
wrote  a  paper  in  the  Cambridge  Philosophical  Society's 
Transactions,  which  certainly  was  a  most  remarkable 
paper,  containing  the  germs  of  the  method  that  Pro- 
fessor Miller  afterwards  published.     I  can,  therefore, 
only  say  that  those  two  men  in  Cambridge,  at  any  rate, 
have  done  their  duty  by  England  and  by  the  subject 
they  represented.    Then,  in  Oxford,  previous  to  myself, 
there  was  Dr.  Buckland,  who  was,  in  his  earlier  years, 
retained  in    Oxford,    I  believe,   solely   by  the    little 
honour  attached  to  his  being  Professor  of  Mineralogy. 
The  professorship  of  Geology  was  subsequently  added 
by  the  Crown,  to  increase  the  stipend,  but  at  the  time 
when  he  first  started  in  Oxford  as  a  student  in  these 
subjects,  and  was  made  Professor  of  Mineralogy,  he 
had  succeeded  Dr.  Kidd,  who  had  published  books  on 
mineralogy,   and  represented   this    science  with  con- 
siderable industry  in  his  time  ;  so  that  those  professors, 
even  though  they  might  have  been  enabled  to  do  very 
little  in  the  form  of  actual  teaching  of  mineralogy, 
have  given,  I  think,  a  good  account  of  their  appoint- 
ments.    I  think  if  one  could  introduce  crystallography 
(and,  indeed,  I  may  say  it  is  now  beginning  to  be  so 
introduced  at  my  own   University),  so  as  to  make  it 
more  a  part  of  the  scientific  education  at  the  Univer- 
sities, those  professorships  would  fill   an   important 
place. 

4114.  It  has  been  proposed,  has  it  not,  that  a  chair 
of  mineralogy  at  Oxford  should  be  endoweil  by  Mag- 
dalen College  ? — Yes  ;  it  was  one  of  the  ordinances  of 
the  Parliamentary  Commission  for  regulating  the  rela- 
tions of  the  colleges  to   the   University,  that  certain 
professorships  were  to  be  founded  at  Magdalen  ;  two 
of  them   have   been  founded,  and  two  others  (one  of 
which  was  to  be  a   mineralogical  chair)   ultimately 
•were  to  be,  but  unfortunately,  as  regards  this  question, 
almost  all  the  decisions  of  that  Commission  depended 
on,  or  were  left  to  the  action  of,  the  colleges  them- 
selves.    The  colleges  had   more  or  less  of  free  play 
allowed  them,  and  Magdalen    had   the   opportunity, 

founding  two  of  those  professorships,  of  devoting 
her  funds  either  to  founding  more  professorships,  or  to 
the  naturally  more  attractive  mode  of  spending  it — the 
improvement  of  the  college  itself.  The  consequence 
is,  that  they  have  postponed  the  University  professor- 
ships to  the  college  interests,  and  I  do  not  know  when 
those  two  professorships  are  likely  to  be  founded. 

4115.  The  plan  is  not  altogether  .abandoned? — No, 
they  could  riot  abandon   it.     They  are  bound  to  do  it 
at  some   future  day,  but  I   believe  that  the    day   has 
been  indefinitely  postponed. 

4116.  In  your  opinion,  is  mineralogy  an  important 


member  of  the  classificatory  sciences? — Yes,  speaking 
from  an  academical  point  of  view,  I  should  say  that. 
Of  course  it  has  other-  hearings  which  have  nothing  to 
do  with  its  el.'u-sifieatory  character,  but  viewed  philo- 
sophically, and  in  its  relation  to  the  logic  of  science 
generally,  I  think  that  is  its  great  claim  to  recognition 
in  a  University  ;  in  lac.t.  1  would  prefer  to  treat  it  as  u 
classifieatory  department,  of  inorganic  chemistry. 

4117.  Do   you   think  that  geologi.-ts  ought   to   be 
acquainted   with   mineralogy? — I  think  that  stand"  to 
reason  ;  but.  unfortunately  they  rarely  are  so  in  n  proper 

of  the  word.  Paleontology  now  has  al 
usurped  the  name  of  geology.  (J  oology  is  an  historical 
science;  it,  is  a  branch  of  history,  in  fact  ;  and,  if  you 
can  invest  palaeontology  with  a  little  historical  character, 
you  make  it.  geological.  But  that  is  not  at  all  an  ex- 
haustive definition  of  geological  science,  fn  fact,  the 
geology  that  ignores,  or  is,  not  faniiliur  with,  the  ad  nal 
constitution  and  chemistry  of  rocks,  can  hardly  be  called 
geology  in  the  complete  sense  of  the  word  ;  and,  of 
course,  mineralogy  is  the  key  to  that  part  of  the 
Subject. 

4118.  What  would  you  say  was  its  special  character 
as   distinct   from   classifieatory   chemistry? — I   think 
its  relation  to  the  mining  industry  may  be  said  to  be 
its  chief  distinction.     In  fact,  if  it  were  not  for  its 
relation    to    mining  industry,   it  would    have    been 
absorbed  into  inorganic  chemistry  ;  for  it  would  be 
the  classifieatory  part  of  inorganic  chemistry.     I  mean 
that  that  is  so  in  my  own  opinion,  looking  on  it  from  a 
larger  point  of  view  than  that  of  its  being  a  science 
which   deals  with   classifying  minerals  only,  or   dis- 
criminating between  minerals,  meaning  by  minerals 
chemical  compounds  which  are  found  in  the  crust  of 
the  earth. 

4119.  Are  mineralogy,  botany,  and  zoology,  in  your 
opinion,  subjects  not  well  adapted  for  the  schools  ? — 
They  are   not;   meaning  by  schools,   schools  at   the 
University,  academical  schools,  schools  of  examination. 

4120.  What  is  it  that  renders  them  ill  adapted  for 
the  schools  ? — I  do  not  think   that  any  classificatory 
science,  pure  and  simple,  as  a  classificatory   science, 
presents  the  solid  educational  elements  that  are  pre- 
sented by  a  science  in  which  you  have  methods  of 
reasoning,  like  those  which  mathematics  or  chemistry 
introduces.      Of  course  they  are  very  important  in 
relation  to  logic  and,  so  far,  as  exercises  in  reasoning, 
and  it  is  very  important  that  there  should  be  persona 
in  the  University  who    understand  those    sciences  ; 
but,  really,  so  far  as  regards  actually  creating  men  of 
science  and  giving  them  a  proper  education,  that  sort 
of  fundamental  education  which  should  fit   them   to 
take  their  part  in  the  world  as  men  of  science,  any- 
where and  in  any  department,  I  do  not  think  that  for  that 
the  classificatory  sciences  can  be  viewed  as  an  essential 
part  of  education.     You  can  make  of  them  the  most 
valuable  means  of  education  for  the  faculties  of  obser- 
vation while  those  faculties  are  keenest  and  are  grow- 
ing in  early  life  ;  and  later  on  you  may  give  them  a 
high  place  in  your  educational  system  by  emplanting 
them  on  a  scholastic  scientific  training,  but  if  in  the 
interim  you  introduce  them  as  educational   subjects, 
you  do  so,  or  you  must  be  supposed  to  do  so,  to  the 
exclusion  of  something  else  ;  and  I  think  it  would  be  a 
pity  to  exclude  anything  which  was  involved  in  the 
exact  philosophical  treatment  of  the   grammar   of  a 
subject  like  chemistry  or  physiology  or  physics  for  the 
sake  of  substituting  a  merely  classificatory  science  in 
its  place.     I  do  not  mean  to  say  a  word  in  depreciation 
of  those  fascinating  sciences,  because  1  think  that  they 
are  extremely  valuable  ;  but  then  I  speak  of  them  from 
another   point  of  view  than   that  of   an   academical 
education. 

4121.  You     would    encourage     the    classificatory 
sciences  by  giving  scholarships  in  them  to  men  who 
had  taken  up  other  subjects  in  the  schools  ? — Yes.    I 
would  not  allow  Oxford  to  put  her  seal  upon  a  man 
as  an  educated  scientific  man   who  hud  not  goi  .-omu- 
thing    more    than    a    knowledge    of    u    classiiicatory 
science  :   that  is  to  say,  I  should  conceive  that,  nnlesi 
he  had   first   of  all  exhibited   a   knowledge   of   the 

L  1  2 


N.  S.  Matke- 

lyne,  I 
M.A.,  f.lt.fi. 

22  Nov.  1870. 


268 


ROYAL   COMMISSION   ON   SCIENTIFIC   INSTRUCTION,   ETC.  '.—MINUTES   OF   EVIDENCE. 


ft.  S.  Maike-  sciences  upon  which,  in  fact,  the  classificatory  sciences 
ly*e,  £»•(/ .  ,  ,>t  »  person  to  be  recognised  by  the 

M.A.,  t.lt.s.     i/uiv,,r..j(y  ns  an  accomplished  man  of  science. 

22  NoT~~1870  -Hl'L'.  YVIiat  sciences  do  you  think  nrc  tho  proper 
/  '  subjects  fora  science  school  ? — It  is  an  old  subject  with 

which  I  lnid  u  fjood  deal  to  do  many  years  ago  when  I 
was  living  in  Oxford.  1  had  then  a  good  deal  to  do 
with  the  framing  of  the  present  school,  and  1  think  the 
general  outline  of  our  school  as  framed  then  was  ;\ 
good  one — the  outline  I  mean  which  embraced  physics, 
physiology,  and  chemistry  :  meaning  by  physics,  of 
course,  all  the  different  branches  of  experimental 
philosophy.  Those  were  the  three  subjects  that  we 
recognised  then,  and  I  would  certainly  add  now,  what 
1  always  pressed  for  then,  and  which  I  unfortunately 
did  not  succeed  in  introducing  into  the  schools  in 
those  days,  that  is,  a  certain  minimum  of  mathematical 
accomplishment  at  starting.  I  think  that  is  an  es- 
sential which  I  would  demand  from  every  man  who 
went  into  that  school;  even,  I  would  say,  from 
physiologists,  though  that  is  a  more  open  question. 

4123.  Can  they  take  honours  in  the  natural  science 
school   now   without   any   mathematics  ? — I    believe 
entirely  without. 

4124.  Practically,  are  they  able  to  take   honours 
without  any  training  in  mathematics  ? — Yes  ;  a  man 
might  take  in,  for  instance,  the  minimum  of  physics, 
which  ought  not  to  imply  his  being  able  to  leave  out 
mathematics  ;    but  I  remember  when  I  myself  was 
examiner  some  years  ago  that  was  the   case.     I  do 
not   know   how   far   it  has   been    altered   since.      I 
cannot  speak  for  the  present  state  of  the  school,  for 
I  have  had  nothing  to  do  with  the  examinations  for 
some  years,  but  I  know  it  was  so  in  those  days.     Of 
course  a  man  may  take   in  a  very  little   indeed  to 
acquire  the  minimum  of  physics,  and  then  he  can 
devote  the  rest  of  his  energies  to  either  chemistry  or 
physiology. 

4125.  Are  you  speaking  now  of  pass-men  or  of  men 
who  take  honours  ? — I  speak  of  men  who  go  into  the 
school  at  the  present  moment.    I  believe  that  pass-men 
in  that  school  are  very  few. 

4126.  What  is  your  view  as  to  a  science  line  being 
imperative  at  Oxford  ? — I  think  that  there  ought  to 
be  a  science  line  in  the  University  in  which  a  man  can 
take  honours,  and  such  that  he  is  not  obliged  to  take 
in  tiny  other  subject  after  a  certain  period  in  his  career; 
and  at  that  certain  period  in  his  career  he  should  be 
emancipated   from  other  work,  so  that  he  may  then 
devote  himself  entirely  to  natural  science. 

4127.  But  you  would  at  some  period  of  his  educa- 
tion  require  him,  would  you  not,  to  go  to  you  and 
show    that  he   possesses   some  literary   attainments? 
— Yes.     I  will  not  say   whether    it   should  be  at  a 
matriculation  examination,  or  at  a  "  little  go"  exami- 
nation, or  at  what  point  in  his  career,  but  my  own  im- 
pre-sion  is,  that  the  earlier  you  can  emancipate  him  from 
other  work,  the  more  you  can  throw  upon  the  public 
schools,  and  other  schools,  the  onus  of  sending  a  man 
up  properly  prepared  in  certain  fundamental  points  for 
Oxford,  and  for  the  school  in  question,  the  higher  will 
be  (lie  character  of  the  physical  science  school  that  you 
will  lie  able  to  establish. 

4128.  What    would  you  consider  the  fundamental 
subjects  to  be  required  from  all? — I  should   not   limit 
them  to  certain  special  particular  subjects,  but  should 
give    a    choice     amongst    certain     subjects.       On    the 

r  hand,  I  presume  that  we  are  hardly  prepared 
to  do  away  with  the  knowledge  of  a  classical  language. 
I  myself  would  prefer,  for  instance,  to  see  Latin  done 
away  with  in  preference  to  Greek,  because  1  think 
Greek  is  a  language  which  is  a  great  deal  more  educa- 
tional, and  a  nobler  language  ;  but,  on  the  other  hand, 
I  know  that  is  a  feeling  which  other  people  do  not 
share  with  me,  audit  is  not  likely  that  that  will  ever  be 
done;  but  I  would  certainly  say  that  one  of  those  lan- 
guages duj'l.t  more  or  less  to  be  a.  subject  that  a  student, 
should  b".\e  acquainted  himself  with  Kelbre  lie  came  to 
()x'',,<l.  Whether  you  should  leach  him  any  Latin  or 

Greek  at  Oxford  is  only  a  question  whether  \ou 
will  teach  it  him  in  the  first  jear,  or  not  teach  it  him 


at  all;  I  mean  as  a  compulsory  study.  It  would 
not  interfere  the  least  in  the.  world  with  the  natural 
bent  of  the  University  towards  iis  classical  education, 
and  I  do  not  believe-  that  you  would  take  li\e  per  cent. 
of  the  men  out.  of  that,  school  ;  I  believe  that  you 
would  draw  to  Oxford  an  entirely  new  class  of  men  by 
the  sort  of  school  that  I  have  been  speaking  of. 

4129.  (Professor  Stokes.)  You  have  proposed  that 
there  should  be  certain  fellowships  awarded  for  special 
sciences  which  cannot  well  come  in  in  connexion  with 
the  schools,  and  you  have  mentioned  mineralogy  and 
botany  ;   are  the  Commission  to  understand  that  the 
persons  who  would  be  elected  to  such  fellowship- 
have  passed  some  general  examinations  first  ? — Yes, 
I  think  so. 

4130.  And    then    be   examined    in    those    special 
subjects? — Yes,  I  think  so :  that  is  my  idea.     It    is  a 
thing  for  which  you  would  have  to  draw  up  a  scheme  ; 
you  cannot  say  until  you  look  at  the  matter  from  all 
points  of  view  whether  it  would  be  desirable  to  have 
scholarships.     I  purposely  said  scholarships  and  fellow- 
ships, because  I  supposed  that  it  might  be  considered 
advisable  to  give  to  men  who  had  not.  yet  taken  their 
degrees,  a  scholarship  in   subjects  of  that  kind  ;  men 
who  had  made  less  advance  in  the  subjects  than  the 
candidates  for  fellowships,  but  I  would  rather  guard 
myself  against,  at  present,  being  very  positive  upon 
that  point.     My  own   impression  certainly  is  to  make 
them  extra  honour  subjects,  if  I  may   use  the    ex- 
pression ;  subjects  after  men  have  taken  some  honour, 
or  in  some  way  or  other  evidenced  their  acquaintance 
with  the  fundamental  subjects  of  the  school. 

4131.  In  what  way  would  you  regulate  the  election 
to  such  fellowships  :  would  you  propose  on  one  occasion 
a  fellowship  to  be  given  at  a  competitive  examination 
for  the  subject  of  mineralogy,  and  on  another  occasion 
for  the  subject  of  botany,  for  instance  ;  or  would  you 
propose  to  have  certain  fellowships  which   might  be 
given  for  one  of  those  subjects  when  it  was  known  that 
there  was    a   man  who  was  doing  real  good  work  in 
them  ? — I  think  that  the  latter  would,  be  by  far  the  best 
method.     Still,  I  should  be  sorry  to  allow  that  either 
subject  should  ever  be  quite  excluded ;  I  would  have 
one  or   more   fellowships   or   scholarships  for  each  of 
those  subjects,  fixedly  for  the  subjects,  and  if  no  man 
came  up  tothestandardlwould  not  give  him  a  fellowship. 
On  the  other  hand,  I  think  there  should  be,  besides,  a 
considerable  number,  some  six  or  eight,  or  ten  perhaps, 
fellowships  that  would  be  given  in  the  way  you  men- 
tion.    At  one  time,  perhaps,  one   subject  is  of  more 
importance  than  another,  and  much  greater  progress  is 
made,  and  men's  minds  are  more  directed  to  it,  anil  it 
would  be  advisable  to  have  two  or  three  botanical  fel- 
lowships, and  one,  perhaps,  of  mineralogy,  or  at  another 
time  two  or  three  of  mineralogy  and  one  for  botany  ; 
but  I  would  leave  the  thing  elastic,  and  tho  University, 
either  by  statute  or  by  delegacy,  probably  by  the  latter, 
would  be  able  to  determine  in  what  way  those  fellow- 
ships should  be  given.     The  only  thing  that  I  do  con- 
sider very  important  is,  that  such  fellowships  should  be 
set  apart  especially  for  that  class  of  subjects. 

4132.  (Sir  J.  Lubboch.*)  Do  I  rightly  understand 
you  to  say  that  you  think  that  mineralogy,  zoology, 
and  botany  should  not  form  a  part  of  the  University 
general  system  of  education  ? — I  do  not  exclude  them 
from  the  education,  because  I  should  still  have  professors 
in  those  subjects.   I  would  still  have  men  who  would  be 
rewarded  for  taking  them  up  ;  but  what  I  have  said  is, 
that  I  do  not  think  that  a  man  ought  to  be  able  to  take 
honours,  for  instance,  in  botany,  zoology,  or  geology,  or 
in  mineralogy,  unless  that  class  means  that  he  had  taken 
up  before  a  full  and  requisite  amount  of  those  which 
I    consider    fundamental    subjects,    with    which    our 
schools  deal,  namely,  first  of  all,  a  certain  basis  of 
mathematics,   and   then   on  that    either   physics,   or 
physiology,    or     chemistry ;    chemistry     involving    a 
certain  amount  of  physics,  and  physiology  involving  a 
certain  amount  ot  physics  also.     A  man  ought  to  be 
bo  master  of  the  subjects  that  are  fundamental  to  that 
extraneous  science  before  he  is  allowed  to  take  honours 
in  it;  for  instance,  a  botanist  without  any  knowledge 
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<jf  Vegetable  physiology,  or  a  chemist  withon!  a  proper 
knowledge  of  crystallography,  hydrostatics,  heat,  or 

magnetism,  and  subjects  ol'  llial  kind,  1  coneei\e  to  bo 
mil  a  cumjili -Ic  lioiaiiist  or  chemist  at  all. 

4133.  Fully  admitting  that,  do  you  not  think  that 
the  cilncaliou  which  entirely  neglected  such  ini- 
]iurtanl.  branches  of  science  as  those  which  we  lire 
no\v  discussing  would  bo  very  incomplete  in  its 
character? — 1  should  not  completely  omit,  them,  but, 
I  think  that  you  will  know  a  great  many  seienlilic, 
men  ol'  very  great  eminence,  and  persons  who  an'  in 
the  highest  sense  of  the  word  seient  ilic  men,  who  pro- 
bably may  never  have  studied  ono  o('  those  classifi  - 
catory  sciences  properly,  or  oven  at  all.  It  seems  to 
mo  that  they  are  subjects  specially  adapted  for  the 
study  of  men  who  have  made  themselves  already  more 
or  less  masters  of  the  suhjccts  which  lie  at  the  root  of 
them,  and  that  then  they  carry  ou  their  education 
into  a  new  science  in  botany,  or  mineralogy,  or 
geology.  I  do  not  think  that  you  can  call  them  educa- 
tional subjects  if  you  separate  them  from  the  sciences 
which  lie  at  their  root,  and  I  do  not  consider  that  I 
am  eliminating  them  from  the  academical  system  when 
I  say  that  you  should  not  consider  that  any  man 
could  take  them  in  as  an  honour  subject  without 
having  underneath  them  that  fundamental  knowledge 
which  is  requisite  for  their  being  properly  studied 
at  all. 

4134.  No  doubt  there    are    many  cases  in  which 
a  man  attains  very  great   eminence   in  one  branch 
of  science,   but   is   very  ignorant    of  science   gene- 
rally ;   but  that  is  hardly  a  type  which  one  wishes 
to    see    encouraged  ? — I    want    to   encourage   these 
sciences,   but  I  think   that  you  are  demanding   too 
much  of  a  man  if  you  say   that  he   must  take   in, 
for  instance,  botany,  or  mineralogy,  or  zoology,  or  any 
one  of  the  departments  of  zoology,  and  then  say  that 
he  must  take  that  in  besides  the  solid  work  which 
lies   at   the  basis   of  that   school.     I   would   rather 
encourage  a  man  to  take  in  those  more  solid,  and,  on 
the  whole,  more  fundamental  subjects,  and  then  en- 
courage him  afterwards  to  pursue  the  more  fascinating 
sciences  in  the  wake  of  these.     That  is  what  I  mean  ; 
I  should  not  eliminate  them.    I  want  to  introduce  them, 
but  I  think  the  right  way  to  encourage  them  is  to 
postpone  their  study,  to  a  certain  degree,  to  what  I 
conceive  to  be  the  more  fundamental  and  important 
branches  of  scientific  study. 

4135.  It  is  one  thing  to  postpone  a  study  and  make 
it   subsidiary  to  another,  but  it  is  quite  a  different 
thing  to  omit  it  altogether,  and  I  understand  you  to 
say  that  you  would   omit  those   sciences  altogether  as 
not  being  well  adapted  to  the  schools,  although  in 
eases  where   students  chose   to  take  them  up  volun- 
tarily, you  would  be  prepared  to  give  them  some  re- 
wards.    What   I  want    to    understand  from  you    is, 
whether  you  would  make  them  subsidiary  to  the  other 
studies  which  you   regard  as  more   fundamental,    or 
whether  you  would  omit  them   altogether  as  part  of 
the  general  education  of  the  University,  merely  ad- 
mitting them  as  studies  which   are  to  be  rewarded  in 
those  cases  in   which  any  individual  student  cares  to 
take   them  up? — As  I  think    I   said  before,  I  should 
not  object  to  their  being  taken  into  the  schools,  but  I 
should  only  allow  them  to  be  taken  into  the  schools  as 
additions  to  the  fundamental  sciences  which  I  have 
spoken    of.     I   would   not   allow   a  man  to    take   in 
mineralogy    who    had    not    made    himself    thorough 
master,    for    instance,    of    inorganic   chemistry    and 
crystallography,  which   subjects  I  should   insist   upon 
before  I  should  look  at  his  powers  as  a  mineralogies! 
man  ;  and  so  with  botany  and  the  various  branches  of 
zoology,  one  can  easily  point  to  sciences  which  a  man 
must  be   equally   familiar  with   before-  you  can  allow 
him  to    take    them    in.      1.   should    have  no    objection 
then   to  his   taking  them  into  the  school   and  letting 
them  have  their  value  there,  but  I  think  you  are  doing 
more,  lor  those  sciences  when  you  appoint  for  them  the 
special  rewards  of  scholarships   and  fellowships  which 
shall   be   hailed   mi  special  rewards  for  them.     For  a 
man  to  be  called,  for  instance,  the  senior  niineralo"ical 


fellow,  or  the   senior  bet  How,  would   bn  hold 

in  the  llniversily  to  be  not  only  a  snli-lantial  but  a 
MTV  rji-h  reward.  That,  I  think,  is  mil  omitting  t  ln'in 
altogether  from  our  curriculum;  it  is  recognising 
other  rewards  than  those  ol'  the  school-,  and  other 
conditions  than  those  which  are  simply  conferred  by  u 
class  as  rewards  and  distinctions  which  are  part  of 
the  education  as  it  exists  now.  Sanscrit  is  only  : 
in  in  that  way,  and  Sanscrit  is  considerably  studied  in 
Oxford;  and  you  may  say  the  same  of  the  Vinerian 
Law  Fellowships,  which  are  held  in  the  same  way  I 
believe. 

4130J.   Sanscrit  is  no  part  of  the  general  course,  is 
it? — No.    Sanscrit  is  no  part  of  the  general  coi 
but  there  is  no  reason  why  it  should  not  lie. 

4137.  Then  I  understand  that  you  would  introduce 
those  sciences  inlo  the  schools  ? — I  would  allow  them 
to  be  introduced  into  tho  schools,  but  I  would  not 
allach  lo  them   the    same   kind  of  value    that   I  should 
attach  to,  for   instance,  a   man   who  took   in    physical 
optics.     I  should  not   consider  that  a  man   who   took 
in  physical  optics  stood  upon  the  same  level   as  a  man 
who  took  in  botany.     I  should  consider  that  the  one 
was  more  connected  with  the  fundamental  branches  ol' 
education    which    is    tho    business   of   the   school   to 
represent  than  the   other:   and   the   other  I  should 
consider  would  be  better  rewarded  as  an  after  subject 
for  a  man  who,  for  instance,  had  had  time  to  go  about 
and  study  botany  largely  in  different  countries  and  at 
home,  and  perhaps  formed  collections  and  so  on,  and 
had  been  able  really  to  do  something   for  the  science  ; 
but  I  do  not  think  that  an  undergraduate  at  19  or  20 
has  really  had  or  can  have  had  an  opportunity  of 
doing  it  thoroughly  well. 

4138.  But  in  granting  a  degree,  would  you  intro- 
duce botany  as  one  of  the  subjects  of  examination  ? — 
I  would  allow  a  man  to  take  it  in  as  a  subject  for 
examination ;  I  would  havo  botany  to  be  a  voluntary 
subject,  but  I  would  not  allow  any  honours  for  it, 
except  to  a  man  who  had  studied  the  other  subjects, 
and  had  got  the  fundamental  education  which  I  con- 
ceive to  be  at  the  root  of  botany. 

4139.  Mr.   Jowett,  in  his   evidence  given  before 
the  Commission   the   other   day,  drew  a  distinction 
between  the  preliminary  education,  which  ought  to  be 
general,  and  the  subsequent  education,  which  ought 
to  be  special.     Do  you  consider  that  any  man  could  bo 
said  to  be  thoroughly  well  educated  according  to  the 
system  which  we  hope  to  see  established  who  was  left 
entirely  ignorant  of  such  important  subjects  as  mine- 
ralogy, botany,  and  zoology  ? — I  should  certainly  con- 
sider them  much  more  to  be  desirable  subjects  for  after 
pursuit  than  for  the  actual  University  career.     They 
could  form  part  still  of  a  man's  career,  because  the 
opportunities   the   University   would   offer   him    for 
acquiring  fresh  knowledge,  or  for  utilizing  the  know- 
ledge he  had  acquired,  on  achieving  a  fellowship  would 
probably  be  sufficient  to  induce  him  to  reside  at  Oxford 
for  a  certain  time.     You  might  attach   duties  to  the 
holding  of  a  fellowship  which  would  still  link  him  with 
the  place,  and  it  would  still  be  more  or  less  a  part  of 
his  University  training. 

4140.  You  are  now  speaking  of  the  studies  which  come 
at  the  end   of  the   general   training? — Yes,  I  am  cer- 
tainly in  that  case.     If  this  science  line   succeeds,  the 
only  thing  that  you  have  to  do  is  to  extend  the   prin- 
ciple, and  I  think  you  might  extend  the  principle  \ery 
largely. 

4141.  I  wished  to  understand  how  far  you  would 
extend   tho    principle,  and    I  had  understood  you  to 
say    that    you    thought     it-    was    not     desirable    to 
extend   the    principle,  so   far    as    what  you     call     the 
classificatory    sciences    as    a    branch    of    the    general 
training   of  tho    University,    but    r-ather    to   make   it 
the  subject  of  special  rewards,  which,  of  course,  would 
only    tempt  a    special    class    of  students  ? — What    I 
moan  is,  that  I  would  extend  the  principle  of  those 
special  rewards  to  subjects  of  that  class  in  the  Univer- 
sity, which  1  hold  to   be  more  or   less   on   one   sMe  of 
the  subjects  studied  as  the   fundamental  subject  of  the 
school.     I  should  say  that  for  those  things  you  could 
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S.  iluikt-  extend  and  increase  the  number  of  rewards  very  cou- 
He!er.-iH\  :   von  eau  make   it  worth  a  very  great   many 
men's  while,  inr-tead  of  one  or  two,  to  work  atbotanv 
or  mineralogy  ;   but   what   I  do  not    see  at    present  is, 
how  in  the  amount   of  time  that  a  man  has  for  getting 
up  his  work  tor  the  final  science  school  he  would  have 
time  to  do  it  properly  in  the  fundamental  subji 
•while  he  was  taking  up  what  I  would  call  very  techni- 
cal subjects  like  these,  which  would  rather  draw  him 
away  from  the  stricter  and  sterner  work  which  he  had 
before  him.    Of  course  if  he  had  time  for  both,  as  I 
said  before,  let  him  take  in  botany  or  mineralogy  into 
the  school  as  extra  subjects,  and  let  him  have  a  reward 
for  it,  and  let  it  be  counted  in  his  class,  provided  he 
has  taken  up  a  sufficient  amount  of  those  other  sub- 
jects which  I  hold  to  be  fundamental. 

4142.  Do  you  conceive  it  possible  to  have  any  sound 
knowledge  of  physiology  without  having  some  acquain- 
tance with  zoology  ? — It  is  a  subject  on  which  I  would 
rather  leave  a  zoologist  to  speak,  but  I  should  have 
thought  that  physiology  was  fundamental  to  zoology, 
though  of  course  the  amount  of  knowledge  that  a  man 

The  witness 


would  get  in  zoology  in  studying  physiology  would  be 
considerable  ;  but  it  would  be  zoology  as  a  classificatorv 
subject  complete  in  itself;  I  mean  not  studied  from 
that  point  of  view  so  much  as  from  a  physiological 
point  of  view. 

4143.  You  would  introduce  zoology,  but  you  would 
have  it  studied  from  the  physiological  side  ? — I  am 
speaking  only  of  this  subject  as  a  classih'catory  science, 
and  I  am  speaking  of  mineralogy  as  a  classificatory 
science.  A  chemist  lecturing  on  chemistry  must 
introduce  now  and  then  the  ores  of  metals  ;  you  may 
say  that  he  then  introduces  mineralogy  which  it  is  not. 
The  description  of  the  ore  of  a  metal  falls  certainly 
within  the  scope  of  an  inorganic  chemist's  work,  but 
you  are  not  discussing  the  subject  of  the  ore  of  metal 
then  in  its  relation  to  other  minerals  ;  but  it  is  in  its 
relation  to  other  minerals,  and  the  character  of  mi- 
neralogy aa  a  classificatory  science  that  I  draw  the 
line  between  allusions  to  mineralogy  in  a  chemist'* 
lecture  and  the  teaching  of  mineralogy  as  a  classifi- 
Ciitory  science. 

withdrew. 


Adjourned  to  to-morrow  at  half-past  1 1  o'clock. 
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The  Very  Rev.  HENRY  GEORGE  LIDDELL,  D.D.,  examined. 


4144.  (Chairman.}   You  are  the  Dean   of  Christ 
Church   and   Vice-Chancellor  of  the   University   of 
Oxford  ? — I  am. 

4145.  You  have  at  Christ  Church  a  special  endow- 
ment applicable  in  part  to  natural  science  ? — Yes,  Dr. 
Lee's  foundation. 

4146.  That  has  now  increased  considerably  in  value  ? 
— Very  much. 

4147.  The  income  is  now,  we  understand,  about 
2,600/.  a  year  ?— Yes. 

4148.  Is  not  somewhat  more  than  half  the  income 
of  the  foundation  now  applied  in  promoting  science  ? — 
Yes.     In  the  paper  which  I  have  furnished  to  the 
Commission   [see  Appendix]  I  have  stated  the  pro- 
portions in  which  it  is  applied.     I  should  say  that  the 
present  application  of  the  remaining  half  is  merely  a 
temporary  application,  provided  for  meeting  the  diffi- 
cult)' of  adjusting  the  new  system  to  the  old.     That 
dilliculty   is  now  rapidly  disappearing,  and  when  it 
disappears  the  greater  part,  if  not  the  whole,  will  be 
applicable,  if  required,  to  the  purposes  of  science. 

4149.  You  have   now   three  readers  in   anatomy, 
chemistry,  and   physics  respectively,  whose   salaries 
are  chiefly  provided  from  this  fund  ? — Yes.     Their 

ni  r-alaries  are  300/.  a  year  each,  and  they  have 
further  grants  from  the  general  tutorial  fund,  collected 
from  the  young  men,  which  are  stated  in  the  paper  I 
have  sent  to  the  Commission. 

4150.  Are  the  mathematical  teachers  paid  out  of 
the  same  fund? — Yes.  they  receive  a  certain  amount. 

4151.  Are  thotfu  the  ordinary  mathematical  tutors 
of  the  college,  pf  are  they  a  separate  class  of  teachers  ? 
— Xo,    there  4*    no    separate    class;     their  payments 
represent  pj»rt  of  the  fund  devoted  to   teaching  mathc- 
nialirs.      The  money  devoted  to  mathematical  teaching 

iilorialfnnd  is  divided  in  certain  proportions 
among  them. 

Do   the  readers   in  anatomy,  chemistry,  and 


physics  act  in  concert  with  the  University  professors 
in  the  same  branches  of  knowledge  ? — Yes. 

4153.  Are  they  under  their  direction  in  any  respect  ? 
— No,  not  distinctly  ;   they  need  not  be  at  all,  but  by 
arrangement  they  act  with  them  entirely.    Mr.  Remold, 
the  Teacher  of  Physics,  for  instance,  is  employed  by  Mr. 
Clifton,  the  Professor  of  Physics  at  the  Hyde  Institute, 
as  demonstrator.     But  at  any  time  Christ  Church  has 
the  power  to  require  his  entire  services. 

4154.  Does  he  do  that  work  in  addition  to  what  he 
does  as  reader  in  physics  at  Christ  Church  ? — Yes  ; 
at  the  same  time  part  of  that  work  supplies  the  place 
of  what  he  might  otherwise  have  to  do    at   Christ 
Church  ;  the  Christ  Church  men,  as  they  require  more 
advanced  teaching  in  physics,  will  go  up  to  him  there. 
The   number  of  students   being   small,  it  would  be 
throwing  away  time  and  labour  for  him  to  give  the 
same  lectures  in  two  places. 

4155.  And   do   the   same  remarks  apply    to    the 
readers  in  anatomy  and  chemistry  to  any  extent  ? — ID 
anatomy  to  a  considerable  extent ;  in  fact  more  so  than 
to  the  other,  because  he  has  a  locus   standi  iu  the 
museum ;   he  has   a  room   there.     The   bulk  of  the 
University  collections    belong  to  Christ  Church,   and 
they  are  deposited  in  the  University  Museum  for  the 
use  of  the  students  generally. 

4156.  Are  they  a  loan  from  Christ  Church  to  the 
University  ? — Yes.    The  chemical  reader,  on  the  other 
hand,   does   not  lecture    at  the    museum    as    Lee's 
Reader ;  his  teaching  is  in  Christ  Church. 

4157.  Have   you  a  building   used   as   a   chemical 
laboratory  at  Christ  Church  ? — We  have. 

4158.  And  have  you  also  one  for  the  purposes  of  a 
physical  laboratory  ? — No,  we  have  not.     That  reader 
lias  a  room  in  which  ho  teaches  the  elementary  subjects, 
and  a  small  library  ;  but  for  the  more  advanced  parts 
there  is  a  noble  institution  provided  for  the  Univer- 
sity  lately   out   of  the  profits  of  Lord    Clarendon's 
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History,  ami  that  is  at  present,  1  believe,  sufficient 
to  receive  all  the  students  from  all  parts  of  tin' 
University.  But  if  the  Hyde  Institute  lie  required 
for  University  teaching  exclusively,  and  if  our  pupils 
iii  physics  increase  in  number,  we  shall,  I  doubt  not,  at 
once  proceed  to  make  arrangements  for  enabling  our 
reader  to  lecture  in  Christ  Church. 

4159.  Are  the  lectures  given  by  the  readers  open  to 
all  members  of  the  University  ? — Yes. 

4160.  They  are  not  confined  to  Christ  Church  ? — 
No. 

4161.  Do  any  considerable  number  of  young  men 
attend  the  lectures  of  any  of  your  readers? — No,  the 
number  is  not  very  large. 

4162.  Are  they  generally  men  who  are  going  out 
in  honours  ? — All  of  them,  I  think. 

4163.  Is  the  number  increasing,  or  stationary,  or 
otherwise,  at  present  ? — It  is  increasing  in  the  Uni- 
versity considerably.     Professor  Phillips  has   shown 
me  a  list  of  the  students  who  are  at  work    in  the 
museum,  and  he  states  that  the  increase  is  consider- 
able. 

4164.  But   a    certain    number    work    with    your 
readers,  do  they  not,  who   are  not  in  any  way  con- 
nected with  the  museum  ? — They  all  go  to  the  museum 
also,  I  think,  finally,  if  not  at  first.      They  may  have 
their   instruction  solely  with  us,  but  they  go  to  the 
museum  also  ;  they  generally  attend  lectures  in  our 
building  and  also  at  the  museum  at  the  same  time. 

4165.  As  a  rule,  are  the  lectures  delivered  by  your 
readers  of  a  more  elementary  character  than  those  pro- 
vided at  the  museum? — The  general  lectures  are  so,  I 
believe.     But  for  instruction  in  practical  chemistry 
none  of  our  young  men  need  go  to  the  museum.     In 
physics,  probably  it  will  always  be  desirable  that  the 
pupils  should  go  to  the  Hyde  Institute,  for  the  sake 
of  seeing  and  using  the  expensive  and  elaborate  instru- 
ments which  we  shall  not  be  able  to  possess.     The 
Physiological  Eeader,  as  I  have  stated  in  my  written 
evidence,  is  at  present  stationed   in  the  University 
museum. 

4166.  You  award,  do  you  not,  a  certain  number  of 
your  junior  studentships  for  proficiency  in  physical 
science  ? — Yes,  we  are  bound  under  the  Act  of  Parlia- 
ment to  do  so. 

4167.  The    junior   studentships  at   Christ  Church 
correspond  to  what  are  commonly  called  scholarships 
in  other  colleges  ? — Precisely. 

4168.  What  is  the  proportion  of  studentships  awarded 
for  science  ? — This  is  an  extract  from  the  Act :  "  In 
"  elections  to  one  in  every  three  open  junior  stndent- 
"  ships  the  subjects  of  competitive  examination  shall 
"  be  alternately    mathematics   and  physical   science." 
That  is  the  minimum  required. 

4169.  You  have  at  Christ  Church  30  open  junior 
studentship*  ? — That  is  the  number  at  present. 

4170.  You  state   in  your  letter,  "  On  the    1st   of 
"  January  1870,  out   of  30  open  junior  studentships 
"  there  were  five  mathematical,  and  five  in  physical 
"  science  "?-•  That  was   the   exact   number  at   that 
time.     The  full  number  is  to  be  31,  besides  21  set 
apart  for  boys  elected  from  Westminster  School. 

4171.  Is  the  number  of  competitors  for  studentships 
in  physical  science  large  ? — Not  large. 

4172.  Have  you  been  able  to  award  the  proportion 
hitherto  ? — Yes.     At  the  last  election  in  last  March 
we  awarded  two,  where  we  need  only   have  awarded 
one. 

4173.  Hitherto,  have  candidates  presented  themselves 
possessing  an  adequate  knowledge  of  physical  science  '! 
—We  have,   always  had   one   good   candidate  at  lea-l. 
We  have  generally  on  the  average  about  five,  but  some 
of  them  certainly  have  very  little  claim  to  be  candidates. 

4174.  What   prospect  is  there,  in  your  opinion,  of 
the    study    of   science  becoming  more  general   either 
in  Christ  Church  or  in  the   Uni\ersii\-  generally? — 
We  oiler  (hose,  st mlentships  to  free  competition  every 
year,  and   the.  number   that   come,  as   I   say,  is  small 
in  comparison  with  the  candidates  for  other  student- 
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ships,*  and   some  of  them  are  not  what  one  would       Very  Hi 
call  up  to  the  mark.     Several  of  them  certainly  are   H.  O.  Liddell, 
not  the  sort  of  men  that  we  wish   to  h.-ne  members 
ol    i he  college  at  all,  and   I  do  not  know  what  reason 
one  has  to   expect  an  increase.      \\  >•  have  had  this 
going  on  for  several  years  now,  and  unless  an  altera- 
tion is   made  in   our   schools,   or  in  the   elementary 
education  of  the  country,  I  do  not  see  what  we  can  do 
to  increase  it ;  for  the  prizes  that  we  do  offer  are  not 
competed  for  considerably. 

4175.  Do  you  consider  it  probable  that  the  small 
number  of  candidates  who  present  themselves  is  to 
be  attributed  in  any  great  degree  to  a  deficiency  in 
the  elementary  education  at  the  schools  ? — I  presume 
that  if  the  schools  devoted  themselves  more  to  teaching 
these  subjects,  there  would  be  more  candidates.      We 
have  had  few  candidates  from  the  great  public  schools. 

4176.  Do  you  think  that  young  men  or  boys  prefer 
classical  to  scientific  studies  ? — I  can  scarcely  answer 
that  question.    Perhaps,  where  scientific  studies  are 
taught  in  the  severe  manner  in  which  they  are  now 
being  taught  in  the  University,  it  is  very  doubtful 
whether    they  would    prefer    the    scientific   to   the 
classical.     If  it  is  merely  a  science  of  observation, 
botany  and  so  on,  which  they  can  learn  partly  as  an 
intellectual  amusement,  they  probably  might,  but  if  it 
is  to  be  studied  in  a  severe  manner  with  a  mathe- 
matical foundation,  I  should  doubt  it. 

4177.  Do  you  think  that  there  would  always  be  a 
larger  number  applying   themselves   to   classics  ? — I 
should  be  sorry  to  prophesy. 

4178.  Are  you  prepared  to  recommend  any  steps 
which   the   college   or   the   University   might  adopt 
to    give   greater  encouragement    to  young    men    to 
pursue  the   study  of  science  ? — Nothing   more   than 
an  enlargement  of  the  means  which  they  are  at  pre- 
sent applying,  if  the  demand  arises  ;   but  as  far  as  I 
can  see  at  present  the  supply  is  equal  to  the  demand, 
if  not  superior.      If  the  demand  arises,  I  think  we 
should  enlarge  upon  the  foundations  that  we  have  al- 
ready laid.     I  am  not  able  to  suggest  anything  new  in 
kind. 

4179.  Do  you  award  any  of  your  senior  studentships 
for  scientific  eminence  ? — Not  hitherto.     Those  three 
Readers  are  in  fact  Students,  and  they  are  classed  so 
under  the  Act ;   and  if  the  demand  for  such  education 
increased  we  should  no  doubt  immediately  increase 
the  number  of  such  Students,  but  at  present  I  think 
they  are  more  than  sufficient  for  what  is  wanted. 

4180.  You  have  110  other  senior  studentships  which 
have  been  awarded  for  scientific  attainment  ? — No  ; 
the  fact  is,  that  at  present  the  senior  students  are 
very  limited  in  number,  owing  to  the  difficulty  of  ad- 
justing the  old  to  the  new  constitution.     It  is  all  we 
can  do  to  get  tutors  to  supply  the  ordinary  need  of  the 
college  ;  we  have  had  no  opportunity  really  of  supply- 
ing anything  but  what  is  actually  wanted. 

4181.  Are  all  your  senior  students  resident  in  the 
college  ? — Nearly  all ;  all  are  resident  in  Oxford  but 
one  of  those  who  have  been  elected  of  late  years. 

4182.  And   all   employed  in    college    work  ? — All 
but  one.     We  have  elected  actually  for  that  purpose 
always  of  late,  and  we  are  obliged  to  do  so  ;  but  of 
those  who  were  elected  some  time  ago,  some  of  them 
have  ceased  to  teach,  and  some  of  them  were  elected 
before  the  pressure  arose,  and  they  are  not  resident. 

4183.  What  are  your   views  as  to  the  degree  in 
which  it  is  desirable  that  literary  and  scientific  studies 
should  be  united — are  you  of  opinion  that  all  students 
should  be  required  to  possess  a  certain  amount  both 
of  literary  and  scientific  knowledge  ? — I  really  do  not 
feel   myself  able  to  give   an  opinion   that  is   worth 
having  upon   that  subject.     I   think  with  regard   to 
men  who  are  not  reading  for  honours  it  would  be 
most  desirable  indeed  that  they  should  be  required  to 

*  I  ought,  rather,  to  have  said,  that,  though  the  average  number 
of  candidates  for  all  Studentships  probably  is  much  the  same, 
yet,  as  the  number  of  Studentships  for  1'hysical  Science  Scholar- 
ships given  throughout  all  the  colleges  is  extremely  small,  one 
would  expect  the  number  of  candidates  for  each  to  he  much 
larger  than  in  other  cases  ;  but  they  are  not  so. 
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show  some  knowledge  in  both  ;  but  with  regard  to 
who  aiv  reading  for  honours,  and  trying  to  make 

thciiiM'lvps   pcrlee-t    ill  one  brunch  of  learning,  I   iecl 

doiiblt'id  whether  it  would  lie  desirable  to  force  them 
ni]ii  more  than  one  subject,  much  less  a  number 

of  dillcrent  subjects. 

4184.  You  would  like  to  see  the  pa^s-men  obliged 
to  exhibit   a   certain    amount  of  knowledge  both   of 
literature  and   science? — Yes,  1  have  given  evidence! 
of  that  in  advocating  the  introduction  of  University 
statutes  to  produce  that  result. 

4185.  That  is  not  the  case  at  Oxford  at  present,  I 
believe  ? — No. 

4186.  You  have  had  an  opportunity  of  reading  the 
evidence  given  by  Dr.  Acland  before  this  Commission, 
and  may  I  ask  yon  whether  you  generally  agree  with 
his   views? — Yes,   I   think   I   generally  agree  with 
them. 

4187.  Suggestions  have,  I  believe,  been  thrown  out 
that  a  certain  proportion  of  the  fellowships  might  be 
suppressed  with  a  view  to  encourage  University  teach- 
ing on  a  larger  scale.     At  Christ  Church  we  under- 
stand, from  what  you  have  already  stated,  you  have 
not  a  larger  number  of  studentships  than  are  required 
for  the  college  business  ? — Not  at  present. 

4188.  What  is  your  view  on  the  general  question  as 
to  whether  in  any  case  it  would  be  desirable  to  sup- 
press college  fellowships  for  the  purpose  of  increasing 
the  University  staff  ? — I  think  that  involves  a  plan  for 
complete  University  reform  of  a  very  extensive  kind. 
The  question  of  whether  fellowships  should  be  perma- 
nent as  they  arc  now,  or  held  for  a  term  of  years, 
whether  they  should  be  given  as  prizes  for  past  exer- 
tion,  or  only  for  purposes   of  teaching ;    or,  again, 
whether  they  shall  be  divided  into  two  classes — one 
class  temporary  for  prizes,  the  other  class,  permanent, 
for  teaching,  I  think  are  points  well  worth  considering. 

4189.  If  you  have  considered  those  points  we  should 
bo  very  glad  to  know  your  opinion  respecting  them  ? 
— I  stated  in  the  evidence  which  I  gave  before  Mr. 
10  wart's  committee,  in  the  House  of  Commons,  on  the 
<iue.-tion  of  University  education  some  two  or  three 
years   ago,   that  I  thought   it   would   be  desirable  to 
retain  a  certain  number  of  fellowships  as  prizes  for  the 
encouragement  of  proficiency  and  to  stimulate  study, 
but  that  those    fellowships  should  terminate  in  the 
course  of  seven  or  ten  years,  and  then  that  the  rest  of 
the  income  of  the  colleges  should  be  taken  for  the  pur- 

of  instruction.  Probably  some  colleges,  when 
their  funds  accumulate  by  the  running  out  of  leases, 
and  so  on,  will  be  in  possession  of  incomes  which  will 
enable  them  to  devote  part  of  their  money  to  Univer- 
sity purposes.  I  have  little  doubt  there  are  some 
such  colleges,  but  the  number  would  not  include  all 
the  colleges.  Some,  I  daresay  have  not  at  all  more 
(ban  they  can  deal  with  fully,  but  I  speak  of  course  in 
some  degree  of  ignorance  there.  The  colleges  manage 
their  own  business,  and  we  do  not  know  the  exact 
amount  of  their  funds  ;  but  I  have  not  the  slightest 
doubt  that  there  are  colleges  which  can,  or  will  be 
able,  to,  afford  to  contribute  towards  a  University 
education.  Mosl  of  them  have  done  so  under  the  Act 
of  !N.j4,  and  1  think  this  might  bo  carried  further; 
in  fact,  within  the  last  year,  Corpus  has  founded  a 
professorship  in  law  of  its  own  free  will,  and  endowed 
it,  and  Mr.  Maine  is  now  lecturing  as  the  first  professor 
under  that  endowment,  and  I  have  no  doubt  that  can  be 
can-led  further. 

4190.  We  have  heard  that  some  of  the  smaller  col- 
leges have    been    making   .•iri'an^  incuts   for  teaching 
their  students  in  common.     Nothing  of  the  kind  has 
occurred  at  Christ  Church,  1  presume,  as  you  have  so 
much  larger  a  number  of   students? — In  those  science 
lectureships  that.  I  have  spoken  of  they  take  young  men 
from  other  colleges,  and  the.  reader  in  law  and  history 
take-  young  men  from  other  colleges.      In  the  classical 

department  the  tutors  have  quite  enough  employment 

with  our  own  men  without  taking  others. 

41!H.  (J>r.  Sharpey.}  With  regard  to  the  nature  of 
the  course  given  by  the  Lee's  lecturer  on  anatomy,  is 
it  on  human  anatomy  chiefly  or  comparative  anatomy, 


or  does  it  include  both  ? — I  almost  think  that  yon  had 
better  have  the  Reader  before  you.  My  own  impre-- 
sion  is  that  human  anatomy  is  not  much  taught.  The 
teaching  is  rather  of  a  kind  preparatory  to  professional 
study  than  actually  professional. 

4192.  {Chairman.)  You   have  already  stated,  have 
you  not,  that  the  portion  of  the  income   derived    from 
the  Lee's  foundation,  which  is  QOW  applied  in  payment 
of  the  junior  studentships  is  ultimately  to  bo  applied  to 
the  same  purposes  as  the  remainder  of  the  income  ? — 
I  do  not  say  positively  that  it  is  to  be,  but  I  think  it 
will  be  so  applied  if  required.     There  is  nothing  under 
Dr.  Lee's  will  to  make  it  imperative  to  apply  it  so. 
He  states  various  purposes. 

4193.  No  scheme  lias  been  already  drawn   up  with 
regard  to  the  application   of  this   fund   when    it   all 
becomes  applicable? — No. 

4194.  (Marquis  of  Lansdowne.)  I  think  you  spoke 
just  now  of  the  disappearance  of  pass-men  from  the 
science  schools  ;  that   they  were   nearly  all  honours 
men.     That  was  not  the  case,  I  believe,  some  years 
ago,  as  we  have  in  evidence  ? — No,  I  think  not ;   but 
that  examination  has  been  made,  I  believe,  more  severe 
in  kind,  and  involves  more  of  mathematics  than  was 
formerly  the  case. 

4195.  You  expressed  an  opinion,  did  you  not,  that 
for  pass-men  a  particular  combination  of  literary  and 
scientific  culture  was  desirable  ? — I  think  so.     1  am 
told  by  those  who  have  to  deal  with  the  lower  kind  of 
pass-men,  that  this  is  impossible.     They  say  that  they 
cannot  get  out  of  them  what  they  get  now  properly, 
and  therefore  more  would  be  impossible. 

4196.  And  that  one  of  the  great  difficulties  of  pass- 
men is  requiring   several  different   subjects,  and  that, 
therefore,  if  this  further  subject  of  science  were  added 
it  would  be  almost  impossible  ? — I  do  not  myself  hold 
that  opinion.     I  think  that  the  difficulty  with  pass- 
men  is  the  necessity  of  producing  exact  knowledge1. 
"You  can  get  quantity,"  I  have  heard  it  said,  "but 
you  cannot  get  quality." 

4197.  (Professor  Stokes.)  With  regard  to  a  ques- 
tion proposed  by  the  chairman,  I  think  you  expiv-se'el 
the  opinion  that  it  would  be  desirable  to  allow  honours, 
men  to  pursue  their  own  lines  without  troubling  them 
with  other  branches  of  study  ? — I  may  perhaps  state 
that   after   a  certain  time,    say  about  half  of  their 
University  career,  they  can  do  so  now ;  that  is  the 
present  University  course. 

4 1 98.  Would  you  propose  to  alter  that  or  to  leave 
it  as  it  is  ;   I  mean  to  require  a  certain  amount,  we 
will  say,  of  literature,  from  all  men  before  they  branch 
off  into  the  other  direction  ? — I  own  that  my  own 
prejudices  are  in  that  direction. 

4199.  Up  to  what  perioel  of  their  course  woulel  you 
wish  to  unite  the  different  branches  ? — I  should  like 
myself  to  leave  it  very  free  to  honour-men ;    so  long 
as  they  produce  evidence  of  literary  culture,  almost  at 
any  perioel  of  their  course,  I  should  be  content. 

4200.  Would  you  be  in  favour,  in  a  similar  manner, 
of  requiring  a  certain  amount,   no  great  amount,  of 
scientific  knowledge  from  those  who    take    honours  in 
literature  ? — I    have   stated   to  his  grace    that  I  at 
present  do  not  see  my  way  to  this,     it  woulel,  I  may 
add,  so  completely  alter  our  present  system,   that  I 
should  like  to  see  some  definite  plan  produceel  before 
I  ventured  to  pronounce  an  opinion.     In  what  we>  e'all 
our  final  classical  schools  there  is  in  fact  a  great   deal, 
not  of  particular  science,  but  of  general  scientific  know- 
ledge required, — perhaps  I  should  rather  call  it  philo- 
sophical knowledge  than  scientific, — which  would  form 
an  extremely  good  basis   for  future1  scientific  study. 
That  has  answered  hitherto  very  well  for  training  num 
ami  fitting  them  for  different  pursuits  ;    and    I   should 
be  loth  to  advise  such  an  alteration  without  further 
and  fuller  consideration.  • 

4201.  You  would  be  loth  to  see  the  quantity  of 
scientific  knowledge  increased  ? — I  should,  so  far  as  I 
can  judge  at  present,  hesitate  to  advise  that  a  quantity 
of  particular  knowledge  in  particular  sciences  should 
be  adiled  to  the  work  of  what  we  now  call  our  final 
classical  schools. 
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4202.  Do  you  not  think  it  desirable  that  a  person 
who  takes  honours,  we  will  say  in    classics,  should   lie 
required  to  exhibit  a  certain  amount,  no  great  anmunl, 
of   exact    knowledge     in    some    particular    liraiich    of 
science?  —  I   tlo  think    it  desirable  ;    but    1   am   not 
disposed  to  recommend  it  at  present,  not  without  seeing 
some   definite   plan,  and  being   able  to  judge   how  it 
would  work  in  with  our  present  svstein. 

4203.  (Sir, I.]'.  Kay-Shuttleworth.)  TheC'onimis- 
sion  have  had  before  them  on  the  subject  to  which  yon 
have  just  adverted  two  very  distinct  proposals — the  one 
has  been  that  no  honours  should  be  obtained  in  science 
without  the  pass  decree  in   literature  having  been  first 
obtained,  and  the  other  has  been  that  honours  should 
be  free  without  that  pass  degree  ;  have  you  any  dis- 
tinct opinion  upon  those  alternatives  ? — Yes.     I  do  not 
say  that  I  would  exact  the  present  amount  of  literary 
culture,  but  I  should  wish  to  see  a  certain  amount  of 
literary  culture  required  of  all  men  who  pass  through 
the  Oxford  curriculum. 

4204.  But  you  have  not  made  up  your  mind  us  to 
whether  the  pass  degree;  should  be  required  of  all  men 
who  take  honours  in  science  ? — By  a  pass  degree,    1 
presume  you  mean  an  examination  to  test   literary 
culture.     I  do  not  bind  myself  to  the  present  one  ;  but 
a  certain  evidence  of  literary  culture  should  be  given 
by  every  man  who  obtains  a  degree  of  science  ;  that 
is  to  say,  I  wish  to  see  that  myself. 

4205.  We  have  had  before  us  a  proposal  that  students 
seeking    scientific    culture   should    be    admissible    to 
scholarships  and  to  honours  in  the  University,  but  not 
to  fellowships,  and  so  not  to  the  government  of  the 
University,  without  taking  a  pass  degree  ;  would  you 
give  us  your  opinion  upon  such  a  proposal  ? — I  never 
heard  of  the  proposal  before.     It  certainly  would  alter 
the  whole  character  of  our  University  system,  and  I 
am  hardly  prepared  to  give  an  opinion  at  this  moment 
without  considering  it.    As  I  understand  it,  those  young 
men.  would  be  in  the  position  of  students  studying  at 
their  own  free  will  in  the  University,  and  receiving  a 
certain  allowance  from  some  source  or  other  ;    they 
certainly  would  be  completely  what  would  be  called 
unattached  students  ;  they  could  not  be  brought  into 
our  present  system  at  all,   and  I  hardly  venture  to 
give  an    opinion    upon    that   subject   without   further 
consideration.     Perhaps  I  may  add  that  I  hardly  think 
such    a   system  could  be  permanent.     There  would 
very  soon  be  a  pressure  on  the  part  of  these  young  men 
and  their  friends  ;  and  the  University,  having  admitted 
them  to  its  emoluments  and  its  honours,  could  hardly 
refuse  to  admit  them  to  a  degree. 

4206.  (Mr.  Samuelson.)  Have  you  considered  the 
question  of  the  necessity  of  increasing  the  number  of  pro- 
fessors for  the  teaching  of  science  ? — No,  I  never  have. 
We  have  had  various  proposals  before  us  to  increase 
them   at   different   times ;  whenever  the  demand  has 
arisen  I  think  the  addition   has   been  made,  but  there 
has  been  no  general  plan,  nor  have  we  ever  considered 
it.     We  prefer  to  provide  for   the  need   as  it   arises 
rather  than  to  provide  a  large  staff  of  teachers  without 
any  demand  at  the  time. 

4207.  Taking  into  account  the  present  requirements 
of  Oxford,  together   with  the  increasing  desire  in  the 
country  that  instruction  in  science  should  be  extended. 
are  you   of  opinion  that    there  is  such  a  demand  for 
professors  ? — I  have  stated  that  wo  have  not  found  it, 
so    far    as    appears    from    the    evidence    of  the   open 
scholarships  and    studentships  which  are   offered    for 
competition  ;    we  do  not  find  that  the  number  of  can- 
didates is  such  as  to  lead  us  to  think  that  we  need 
increase  at  present,  but  I  think  we  are  quite  prepared 
to  do  so  the  moment  we  find  the  demand  increasing. 

4208.  In  what  way,  when  the  demand  shall  arise, 
are  you  prepared  to  provide  funds  for  the  endowment 
of  professorships  ? — That  will  have  to  be  considered. 
I  think  that  the  University   at  present  has  a  certain 
amount  of  funds  at  their  disposal  still  available,  but  I 
think    this    is  rapidly   drawing  to  a  close,  and  when 
that   comes   to   pass  we  shall  have  to  consider  the 
subject.     The  University  has   no  power   to   extract 
funds  from  the  colleges,  but  I  think  that  is  the  only 
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source  that  it  can  come  from.  The  colleges  have 
power  to  apply  funds  |,,  nich  purposes,  or  at  all  events  CM u 
acquire  the  power  ;  if  a  college  has  not  full  power  to 
dispose  of  its  funds,  it  can  get  such  power  from  ihe 
Queen  in  Council. 

4209.  So  that,   in   fact,  you  think  that  the  needs  of 
the.   University   in    respect  of  science  are   met  by  the 
] lowers  ami  funds  which  exist  without  any  necessity  for 
having    recourse     to     legislation  'f — I    think    that"  the 
power  exists,  and  I  belie\  c  that  when  the  demand  arises 
the  will  will  also  be  found  to  e.\i.-i. 

4210.  From  what    you    know   of  Oxford,  is  it  your 
opinion  that  it  is  calculated  to  become  more  than' it  in 
!-t  present,  a  school  for  professional  education  ? — Take 
the  case   of   medicine;   I    am   not   aware   whether  the 
question   refers  to  professional   education  properly    so 
called,   such   as  hospital    instruction,    or   the   sciences 
introductory  to  the  actual  practice  of  medicine. 

4211.  I  mean  a  school  for  everything  short  of  actual 
practice,  with  access  to  the  means  of  combining  actual 
practice   with  instruction? — L  am  very  anxious  to  see 
all  that  instruction  given.     From  the  time  that  I  be- 
came a  member  of  the  University   Commission,  in  the 
year  1850,  to  the  present  time,  I  have  always  striven 
to  gain  that  object,  and  to  a  certain  extent  it  has  been 
carried  into  execution. 

4212.  But  is  it  not  the  case  that  in  certain  profes- 
sions  it  is   necessary   that    the   practice   should   be 
obtained  during  the  period  in  which  the  general  in- 
struction is  obtained,  that  the  two  should  be  concur- 
rent ? — I   really   cannot   undertake    to   answer    that 
question.      In   Dr.  Acland's  evidence,  which  I  have 
had  the  advantage  of  perusing,  I  think  it  is   stated 
that    a    considerable    quantity    of    instruction    may 
be  given  better  apart  from  the  practice,  that  before 
entering  upon  the  practice  there  is  quite  enough  to 
occupy  a  young  man's  time  for  several  years,  and  he 
can  not  do  better  than  devote  himself  to  obtaining  that 
knowledge  before  he  enters  upon  practice. 

4213.  That  answer,  I  believe,  had  special  reference 
to  medicine  ;  but  taking  the  subject  of  civil  engineer- 
ing, would  you  think  that   the  same  division  there  is 
possible,  and  if  not  possible,  do  you  see   any  mode  of 
providing  an  opportunity  for  practice  in  the  University 
of  Oxford  ? — I  really  am  unable  to  say. 

4214.  (Sir  J.  Lubbock.)    Would  you  be   so   kind 
as  to   tell  us   what  branches  of  physical  science  are 
practically  required   in  the  competitive  examination 
for    the    studentships    mentioned    in    your    previous 
answer  ? — They  are  examined  in  one  or  more  of  the 
three  subjects  in  which  we  have  readerships,  viz.,  ana- 
tomy, chemistry,  and  physics  ;   they  are  required  to 
state  in  which  of  these  subjects  they  wish  to  be  ex- 
amined, but  we  require  them   to  be  examined  in  one 
at  least  of  those  three,  and   then   they  may  add  any 
special  subject  they  think  fit. 

4215.  At  present  the  fellowships  of  the  University 
are  given,  are  they  not,  to  a  much  greater   extent  for 
literary  than  for  scientific  attainment!  ? — Yes. 

4216.  Do  not  you  think  that  that  is  very  much  the 
reason  why  there  is  less   demand   than  might  other- 
wise have  been  expected  for  scientific  instruction  'i — 
Very    possibly,   if  there   were  larger   encouragement 
given  in  the  way  of  fellowships,  there  might  be  more 
scientific  students. 

4217.  So  long  as  the  fellowships,  which  are  to  a 
great  extent  the  rewards  of  the  University,  are  given 
in  a  very  large  proportion   for  one  branch  of  know- 
ledge, it  is  natural,  is  it  not.  that,  there  should  be  more 
demand  for  instruction  in  that  particular  department 
than   in    another  ? — Yes,   certainly.      When     1    was 
speaking  of   demand    and  supply,  I   was  alluding  to 
instruction  given  and  attainments  gained  before  young 
men  came  to  the  University  at  all ;  the  studentships  and 
scholarships  which  I  am  speaking  of,  for  which  there 
is  such  a  small  competition,  are  for  hoys  coining  from 
the  schools,  and  not  for  those  who  have  been  at  the 
University. 

4218.  Can  you  expect  that  the  schools  which  are 
preparing    young    men    for  the   University   should 
devote  very  much  of  their  attention  to  subjects  which 
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are  hut  slightly  rewarded  in  the  University  ;  is  it  not 
natural,  so  long  as  the  great  majority  of  fellowships 
arc  L:iven  for  one  kind  of  educational  culture,  that  a 
school  should  prepare  with  special  reference  to  that  ? 
— Yes,  I  have  no  doubt  it  is  so. 

4219.  I   do  not   quite    understand   whether    you 
expressed  an  opinion  that  science  should  not  be  made 
an  obligatory  part  of  the  examination  for  a  degree. 
Would  you  not  require  from  those  who  were  going  in 
for  honours  as  much  science  as  you  expect  from  those 
who  were  going  in   for  a  pass  examination  ? — I  am 
not  prepared  at  present  to  say  "  yes  "  to  that. 

4220.  You  would  not  consider  a  scientific  education 
without  any  literary  culture  a  satisfactory  education  ? 
—My  opinion  may  not  be  worth  much  on  this  point ; 
but  so  far  as  I  am  able  to  form  a  judgment,  I  shall 
say,  no. 

4221.  Surely  is  not  a  literary  education  without  any 
science  as  one-sided  as  a  scientific  education  without 
any  literature  would  be  ? — I  do  not  think  that  our 
literary  education  is  altogether  without  science  ;  it  is 
without  any  particular  science,  but  I  think  the  founda- 
tions of  science  are  taught ;  the  reasoning  and  philo- 
sophical methods,  and  so  on,  are  taught  to  a  very  large 
and  wide  extent,  so  that,  I  think,  a  man  who  has  gone 
through   our  literary  culture  faithfully  may  approach 
scientific  studies  with  considerable  advantage.    He  has 
a  good  foundation  laid  in  the  grammatical,  logical,  and 
general  philosophical  training  which  he  has  received. 
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4222.  Still    he    would   be    entirely     without    any 
knowledge  of  physical   science  ? — Of   any   particular 
science,    certainly.     I    do    not  mean   to  express  any 
strong   opinion   against    the   proposition;  indeed,  as  I 
have  before  said,  I  should  be  glad  to  see  a  definite 
plan  suggested   for   consideration  ;  but  I  am  not  pre- 
pared to  assent  at  once  to  a  general  proposition  that 
all  our  candidates  in  liters  humaniores  should  also  be 
examined  in  the  details  of  some  particular  science. 

4223.  You  would  rather  withhold  an  opinion  than 
express  it  ? — Quite  so. 

4224.  (Chairman.)  Have  you  any  further  remarks 
which  you  wish  to  make  to  the  Commission  upon  the 
appointment  of  additional  professors  for  the  teaching 
of  science  ? — I  think  it  is  a  very  desirable  thing  that 
professors  should  be  appointed  ad  hoc;  that  il'  you 
found  a  man  really  able  to  teach  any  subject  in  the  world 
we  should  have  the  means  of  allowing  him  to  come  to 
Oxford  for  that  special  teaching  ;  and  then,  when  he 
vacates,  if  there  is  no  other  man  fit  to  take  his  place, 
you  might  transfer  the  fund  to  some  other  subject.    I 
have  always  wished  to  see  that  done. 

4225.  Should  you  like  to  see  eminent  men  resident 
at  Oxford  only  partially  employed  in  teaching,  but 
employing   a  great  part  of  their  time   in    scientific 
research  ? — Very  much,  indeed. 

4226.  Are    there   any   instances    of   that   kind  at, 
Oxford  now  ? — Yes,  there  are  one  or   two  ;    and   a 
good  many  of  those  who  are  occupied  in  teaching  have 
abundant  time  for  independent  research  and  study. 

withdrew. 


Adjourned  to  Tuesday  next  at  12  o'clock. 


No.  6,  Old  Palace  Yard,  Westminster,  Tuesday,  29th  November  1870. 


PRESENT 


Sev.  J.  Challis, 
M.A.,f.B.S. 

29  Nov.  1870. 


His  GKACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 

The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE.  THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.E.S. 

BERNHARD  SAMUELSON,  Esq.,  M.P.  GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D., 

WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  U.S.  Sec.  R.S. 


The  Rev.  JAMES  CHALLIS, 

4227.  (  Chairman.)  I  believe  you  are  Plumian  Pro- 
fessor of  Astronomy  and  Experimental  Philosophy  in 
the  University  of  Cambridge  ? — Yes. 

4228.  I   believe    your    principal   work   has    been 
as   professor  of  astronomy,    rather    than  of  experi- 
mental philosophy  ? — I   was   superintendent   of    the 
Observatory  for  a  long  time,  but  during  a  part  of 
the  time  I  gave  lectures  upon  the  physical   theory 
of  light  and  pneumatics,  but  when  the  observatory 
work  was  found  too  heavy,   the  Lucasian  Professor 
undertook  that  department,  so  that  after  that  I  was 
confined  to  the  work  of  the  observatory.     I  might, 
perhaps,    be    allowed    to    say    with    regard    to    the 
term  "  experimental  philosophy,"    that   it   is  rather 
different  from  the  term  that  we  should  adopt  now, 
but  I  believe  it  was  in  consequence  of  the  feeling  at  the 
time   of  the   institution   of  this   professorship,   that 
experiments  were  wanted  for  the  formation  of  theo- 
ries in  accordance  with   the  saying  of  Newton,  "we 
want    experiments,"    that   the   term   "  experimental 
philosophy"  was  adopted. 

4229.  You  had  for  a  long  time  the  charge  of  the 
Cambridge  Observatory  ? — Yes,  25  years. 

4230.  But  I  believe  for  some  years  you  have  retired 
from  that  office?— Yes,  1  left  it  in  the  year  1861. 

4231.  Will   you   be   so  good  as  to  explain   to   the 
Commission  what  you  consider  to  be  the  province  of 
the  different  mathematical  professors  of  Cambridge  ? 
— It   has   been   the    custom,  by   a  sort   of  common 
understanding,  to  call  three  of  the  professors  Mathe- 
matical Professors,  the  Lucasian,  the  Plumian,  and 
the  Lowndeau,    and  our   lectures    have   been   gene- 
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rally  directed  to  the  instruction  of  candidates  for 
honours,  in  high  departments  of  study,  and  we  have 
seldom  had  attending  our  lectures  any  but  such  candi- 
dates. I  think  I  may  say  that  the  university,  with 
regard  to  those  three  professors,  has  always  considered 
that  they  were  doing  what  was  in  their  duty  if  they 
pursued  an  independent  scientific  course,  so  as  to  pro- 
mote science  in  any  way  that  they  could  by  means 
of  mathematics  or  otherwise. 

4232.  Are  you  of  opinion  that,  in  the  duties  which 
devolve  upon  you,  the  application  of  mathematics  is 
an  essential? — I  have  always  taken  that  view,  cer- 
tainly.     Perhaps  I  may  be  allowed  to  mention    in 
attestation  of  that,  that  I  published  last  year  a  work 
called  "  The  Principles  of  Mathematics  anil  Physics." 
The  mathematical  part  is  altogether  intended  as  sub- 
sidiary to  the  physical  part,  and  the  whole  intention  of 
the  work  was  to  bring  into  notice  in  the  University  of 
Cambridge    the  physical    department  of  scientific  in- 
struction ;  but  certainly  when  I  wrote  that  work  there 
was    very   little    attention    paid  to  that  department, 
especially,  I  mean,  with  regard  to  heat,  electricity,  and 
magnetism,  which  are  embraced  in  my  work.     The 
subject   of  physical  optics  had  already  received  a  good 
deal  of  attention,  and  lectures  upon  that  subject,  which 
were  begun  by  Mr.  Airy,  have  been  continued  since, 
and  have  been  very  efficient  lecture0      My  idea  was 
that  now  a  time  had  come  whe?  W('  night  make  an 
endeavour  to  bring  other  phys"»l  subjects  into  the 
same  relation  to  the  studies  of  t!1(!  University. 

4233.  You   are  of  opinion,  are    you    not,   that  the 
theoretical  department  of  physic13  is  in  arrear  of  the 
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experimental  ? — Yes,  I  am  decidedly  of  that  opinion. 
I  look  at  science  in  this  way,  the  t'ouiuliitioii  must  l>o 
laid  in  experiment  ;  \vc  cannot,  do  anything  without  it, 
but  the  building  is  not  complete  with  this  foundation, 
there  must  be.  the  superstructure  of  theoretical  physics 
joined  with  experiment:!!  to  make .a  complete  building. 

4234.  And  you  think  it  is  the  duty  of  yourself  :md 
other  professors  of  Cambridge,  rather  to   cultivate  tin- 
theoretical    than    the    experimental    department?  — 
Always  supposing  that  the  experimental  is  sufficiently 
taken  care  of.    I  think  that  the  first  and  foremost  want 
at  Cambridge   lias  been  the  menus  of  making  experi- 
ments, the  apparatus  for  experiments,  and   buildings 
for  experiments.  These  we  require  before  we  can  study 
effectually  and  go  on  to  the  theoretical  department. 

4235.  There   are  measures   now   in    progress,   are 
not.  that  will  probably  remedy  that  deficiency  to 

some  extent  ? — Yes  ;  there  are  some  things  which  wo 
done  lately  which,  I  think,  will  have  very  much 
that  tendency.  In  the  first  place,  we  propose  to  have 
a  professor  with  a  demonstrator  and  assistant  in 
experimental  physics,  and  to  endow  a  professorship 
for  that  purpose.  That  will  provide,  in  great 
measure,  for  a  very  great  want  of  the  University  of 
Cambridge.  And  another  matter  I  might  mention, 
which  is,  that  we  have  recently  introduced  into  the 
curriculum  for  honours,  the  subjects  of  heat,  electricity, 
and  magnetism ;  but  that  has  reference  only  to  the 
higher  class  of  students.  The  professor  of  experi- 
mental physics  will  give  lectures,  which  are  more 
appropriate  to  those  who  are  candidates  for  an  ordi- 
nary degree. 

4236.  (Professor  Huxley.)    Does    that    teaching 
include  the  teaching  of  astronomical  physics  ? — No, 
that  would  be  provided  for  in  a  different  way  ;  that  is 
within  the  department  of  the  Lowndean  Professor  at 
present. 

4237.  (Chairman.)  Will  you  be  so  good  as  to  state 
to  the  Commission  the  present  condition  of  physics  in 
the  course  of  the  Cambridge  mathematical  studies  ? — 
I  think  that  physics  have  not  by  any  means  been  suf- 
ficiently attended  to.     The  course  of  mathematical 
studies  is  in  a  great  measure  in  the  hands  of  private 
tutors,  and  they  have  it  in  their  power  almost  to  give 
direction  to  the  studies.     The  university  has  power 
in  this  respect ;  it  can  say  that  such  subjects  shall  be 
brought  into  the  course,  and  they  have  done   that 
lately,  as  I  have  just  now  said,  with  regard  to  heat, 
electricity,  and  magnetism,  and  this  will  compel  those 
who   instruct,   whether   private   tutors   or   tutors   of 
colleges,   to  turn   their   attention   to   those  subjects, 
and  to  give  instruction  in  them.     And  if  those  sub- 
jects are  so    introduced    into    the    examination    for 
mathematical   honours    that   it   becomes  known  that 
men  get  greater  credit  by  attending  to  them,  that  will 
more  than  anything  else  tend  to  make  them  be  studied 
in  the  university.     If  they  find  that  by  studying  them 
they  can  get  higher  places  and  so  increase  their  chance 
of  a  fellowship,  that,  I  think,  will  tend  more  than  any- 
thing  else  to  forward  the  study  of  physics  in   the 
university. 

4238.  The  new  arrangements  for  examination  in 
heat,  electricity,  and  magnetism,  have  not,  I  believe, 
yet  come  into  actual  operation  ? — They  have  not,  and 
will  not  till  the  year  1873,  I  think  it  is. 

4239.  Will  you  state  to  the  Commission  what  pro- 
vision the  university  has  made  for  teaching  physics, 
first  as  respects  buildings  ? — A  few  years  ago,  about 
eight  or  nine  years  ago,  there  was  a  new  building 
erected,  which  we   call   the  Museums  Building,   but 
which  is  not  adequate  for   the  purpose   of  teaching 
physics.  It  is  occupied  a  good  deal  by  mineralogical, 
anatomical,  and  botanical  collections,  and  there  are  also 
lecture  rooms  for  lecturing  upon  astronomy  and  optics 
and  other  departments,  but  there  are  not  conveniences 
for  making  experiments   in  physics.     We  want  a  new 
building  for  that  purpose. 

4240.  What  is    the  provision  that  the  university 
ha-  made  as  to  teachers? — There  has  not  hitherto  been 
a  professor  if  experimental   physics,  but  I  think  that, 
so  far   as  regards/  the  wants  of  the    candidates  for 
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honours,   the  three    mathematical  professors  already  Rev.  J. 

up  ntioned,  and  the  new  Sadlci-ian   profesMjr  of  pure    M.A.,F.lt.*. 

mathematics    iiw.it    the    present    demands  ;    and   then 

there  is  the   teaching   in    the  colleges,   but  that   must 

be  teaching  of  a  more  general   kind;  but.  still   some 

of  the  colleges  in  the  university  have  entered  upon  a 

course  of  physical    teaching,   and  provide   for  making 

experiments,  and  have  laboratories. 

4241.  The    teaching    in    the     colleges    has    not,    I 
believe,  been  in  connexion  with  the   teaching   of  the 
professors  ? — No,  it  has  not.    So  far  as  regards  physics 
it  depend*  on   voluntary  individual  exertion  ;  it  has 
not  been  organised  in  any  regular  way. 

4242.  Do  you  attach  much  importance  to  profes- 
sorial   teaching  as     distinguished    from  tutorial  ? — I 
think  it  is  better  suited  to  the  higher  class  of  students. 
J  think    that  the  tutorial   teaching  ought  to  embrace 
the  general  run  of  students ;  but  those  who  wish  to 
distinguish  themselves,  or  who  are  capable  of  distin- 
guishing themselves,  may  get  advantage  by  attending 
the  professorial  lectures ;  but  I  am  only  speaking  of 
mathematical  lectures   on  physics,  not  of  any  other 
kind. 

4243.  What    provision   has   the    university    made 
with  respect  to  the  annual  expenses  and  purchase  of 
apparatus  ? — A  Grace  passed,  I  think  only  a  few  days 
ago,  by  which  every  member  of  the  university  is  to 
pay  17s.  a  year,  and  that  brings  in  a  sufficient  amount 
to  enable  the  University  at  once  to  make  this  new  foun- 
dation of  a  professorship,  and  to  name  a  sum  to  be 
appropriated  for  the  endowment  of  a  professor,  of  a 
demonstrator,  and  of  an   assistant,  and  the  purchase 
of  the  appropriate  apparatus. 

4244.  Has  the  university  already  made  provision 
for  the  annual  expenses  of  the  existing  museum  ? — I 
am  not  able  to  speak  respecting  the  museums  of  botany, 
mineralogy,    &c.      We  have    not  at  the  Cambridge 
University  a  physical  apparatus  at  all.     When   we 
have  purchased  a  physical  apparatus,  of  course  there 
will   be   the   annual   expense   besides,  and   that   the 
university  will  have  to  meet. 

4245.  Can  you   state  to  the  Commission  what,  in 
your  opinion,  are  the  objects  which  induce  students  to 
undertake  the  study  of  physics  ? — Such  a  study  as 
that  must,   in  most  cases,  be  a  matter  of  taste  or 
inclination,  or  of  the  character  of  the  student's  talent, 
but  I  think  that  there   are  many  who  may  not  have 
spontaneous  inducements  of  that  kind,  who  are  in- 
duced by  the  emoluments  and  the  advantages  that  the 
study  gives  them.     I  think  that  that  would  be  the 
principal  inducement,  but  we  find  that  there  are  some 
who  are  not  candidates  for  honours  who  voluntarily 
come  to  the  lectures  in  order  to  get  what  information 
they  can. 

4246.  From    their    taste   inclining   them  in   that 
direction  ? — Yes.      The  university  has  also  instituted 
an  inducement  of  this  kind,  that  each  candidate  for  the 
B.A.   degree  must  be  able   to  certify   that   he   has 
attended  a  professor's  lectures ;  but  the  students   are 
left  to  choose  their  own  professor  ;  they  may  choose 
what  lectures  they  will  attend,  and,  of  course,  they 
are  guided  in  that  choice  by  their  inclination. 

4247.  When  you  speak  of  the  emoluments  and  re- 
wards which  they  expect  to  derive  from  the  study  of 
physics,  can  you  explain  more  particularly  what  you 
have  in  view ;  do  you  mean  emoluments  in  university 
offices,  or  emoluments  elsewhere  ? — There  are  several 
ways  in  which  the  expectation  operates.     There  is  of 
course  the  fellowship,  that  is  a  great  thing,  but  that 
perhaps  is  only  the  stepping  stone  to  something  else. 
Then  there  is  the  prospect  of  being  tutors,  and  in 
some  degree  of  becoming  professors  :     that  is  another 
inducement.     But  I   think   that  a  very  great   induce- 
ment   is,   that  those  who  have  gone  through  the  Cam- 
bridge course  expect  to  take   positions  in    the  educa- 
tional institutions  of  the  country,  and  the  number  of 
applications   I   have   had   lor   testimonials  with    that 
vii -w  during  the  34  years  I  have  been  Plumian  Pro- 
fessor has  been  very    great  indeed.     I  am    engaged 
every  year  in  examining  the  candidates  for  Dr.  Smith's 
prizes ;  they  are  mathematicians  of  the  highest  order, 
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Rtv.J.Chatlu,  and  a  great  number  of  them  apply  to  mo  for  tcsti- 
i/  1.,  J-'.H.S.  numj:lis  lo  obtain  ixisitions  in  the  country,  or  the 
colonies,  and  1  think  that  that  is  one  of  the  great i -M 
inducements  lo  getting  a  high  position  in  the  classes 
and  studying  science:  they  make  theniM-l\es  ready 
for  taking  |>ositiipiis  in  educational  institutions. 

•llMS.  The  number  of  students  who  devote  them- 
selves to  scientific  study  is  not  large,  is  it  ? — No,  it  is 
but  small.  I  must  be  always  understood  to  say  that 
I  am  not  speaking  of  the  department  of  chemistry,  or 
botany,  or  anatomy,  but  only  of  those  departments 
with  which  mathematics  are  connected. 

4249.  The   greater    number    of   those   who    take 
hononrs    in   the  mathematical  tripos  at  present  apply 
themselves  more  to  pure  mathematics,  than  to  applied 
mathematics  ?  —  Yes.      I  have   been    long    of  that 
opinion.     I  think  that  our  honours  course  of  study  has 
gone  too  much  into  abstractions,   and  that   it  requires 
to  be  directed  into  the  applied  mathematics  much  more 
than  into  the  pure.    It  does  seem  that  many  more  stu- 
dents have  an  inclination  to  attend  to  pure  mathematics 
than   to    applications    of  mathematics.     We  have,  of 
course,  such  applied  mathematics    as  mechanics  and 
optics,    that    is,    geometrical    optics,    and   spherical 
astronomy,  and  so  on  ;  these  have  long  been  part  of 
our  course ;  but  1  have  been  desirous  myself,  for  a 
long  time,  that  we  should  add  to  those  the  sciences  of 
heat,  electricity,  and  magnetism,  and  what  L  under- 
stand generally  by  "physics  ;"  and,  as  I  mentioned,  it 
was  to  promote  that  class  of  study  that  I  wrote  a  work 
on  the  subject. 

4250.  As  the  new  arrangements  have  not  yet  come 
into  operation,  perhaps  you  are  not  able  to  give  us  any 
opinion  as  to  whether  you  think  they  are  likely  to 
produce  much  effect  upon  the  character  of  the  studies 
to  which  Cambridge  men  devote  themselves  ? — We 
are  very  much  dependent  upon  what  the  private  tutors 
teach,  but  I  think   that  when  the  physical  subjects 
have  become  recognised,  if  men  begin  to  see  that  by 
attending  to  them  they  shall  get  more  marks  (that  is 
the    technical   way   of  saying  it),  that   is,  that    they 
shall  get  better  places,  they  will  be  attended  to.     I 
may  state  this  as   rny  experience.     I  have  examined 
a  long  time  the  candidates  for  Dr.  Smith's  prizes,  and 
I  have  often  put  physical  questions  in  that  examina- 
tion, and    I   have   been  very  much  satisfied  by  the 
character  of  the  answers  I  have  obtained  ;  but  the 
answers  have  at  the  same  time  shown  me  that  those 
are  not  the  subjects  to  which  the  gentlemen  have  paid 
special  attention,  that  they  have  taken  an  interest  in 
them,  but   that  their  attention  has  been  much  more 
devoted  to  some  abstract  portion  of  mathematics.    And 
I  should  gather  from  my  experience  in  such  examina- 
tions, that  our  higher  students  might  be  turned  very 
easily  into  a  different  direction,  and  they  would  excel 
in  the  application  of  mathematics  to  physics. 

4251.  As  the  examination  for  mathematical  honours 
is  to  be  divided  into  certain  divisions,  it  will  not  be 
compulsory  upon  the  candidates  for  honours  to  pass 
an  examination  in   physics  ? — No,  it  will  be  optional. 
According   to  the   present   arrangements   they   may 
choose  their  subjects. 

4252.  There  are  several  papers  in  each  division,  and 
they  may  select  which  they  please  of  those  papers? — 
Yes  :  but  it  is  also  the  case  that  the  same  paper  may 
contain    the  subjects    of  several    divisions,    and    the 
choice  of  subject  is  still  left  to  the  student. 

4253.  Heat,   electricity,   and    magnetism   will   be 
amongst  those  subjects  which  are  optional,  will  they 
not? — Yes,  according  to  the  schedule. 

4254.  I  believe  there  is  some  arrangement  made  as 
to  marks  which  it  is  hoped  will    act  as  an  inducement 
to  encourage  students  to  apply   themselves  to  those 
studies  ? — Yes  ;  the  greatest  proportionate  number  of 
marks  they  can  obtain  in   them  is  to  be  mentioned  : 
that  is  to  enable  them    to  make  a  choice  relatively  to 
the  other  subjects.     There  is  not  proposed  to  be  given 
as  much  credit  as  I  should  like  to  the  new  subjects, 
but  it  was  felt  that  those  subjects  must  make  their 
way  by  degrees,  and  as  they  become  more  attended  to 
they  will  rise  in  value  in  the  examination, 


4255.  Have  not  some  of  the  colleges  offered  fellow- 
ships for  proficiency  in  those  studies  ? — Yes  ;  at 
Trinity  College  they  have  actually  awarded  a  fellow- 
ship for  physics.  The  examination  was  in  physics 
expressly,  and  at  the  last  decision  of  fellowships  there 
was  one  awarded  for  proficiency  in  physics. 

42.56.  Should  you  like  to  see  the  number  of  such 
fellowships  increased  ? — I  should,  but  always  with 
the  understanding  that  as  much  as  possible  this  study 
should  be  conducted  by  means  of  mathematics,  that 
it  should  not  be  dissociated  from  mathematical 
studies.  I  have  always  desired  to  see  the  union  kept 
up  between  mathematics  and  physics.  In  the  case  of 
such  an  inducement  to  study,  and  so  great  a  prize  as 
a  fellowship,  I  think  such  a.  prize  as  that  should  not 
be  given  simply  for  knowledge  of  experiment,  but 
that  it  should  be  given  for  a  combination  of  experi- 
ment with  applications  of  mathematics. 

4257.  You  would  not  like  to  see  any  person  obtain 
a  fellowship  without  being  a  sound  mathematician  ? — 
No,  1  should  not. 

4258.  I  think  you  spoke  just  now  of  the  attendance 
upon  some  professor's  lectures  being   required  from 
candidates  for   an  ordinary  degree  :  is  a  regulation  to 
that  effect  at  present  in  operation  ? — Yes ;  each  person 
must  present  at  the  registry  a  certificate  that  he  has 
attended  a  certain   number  of  lectures  of  some  one 
professor,  before  taking  his  degree. 

4259.  I  believe  I  am  correct  in  supposing  that  at 
present  the  candidates  for  ordinary  degrees  have  to 
pass  through  two  examinations,  one  called  the  previous 
examination  and  the  other  called  the  general  exami- 
nation ? — Yes. 

4260.  And  after  that  they  may  devote  themselves 
to  any  particular  study  and  obtain  a  degree  by  passing 
an  examination  in  that   study  alone  ? — Yes  ;  that  is 
the  present  arrangement. 

4261.  Has  that  arrangement  been    some   years  in 
operation  ? — But  a  short  time,  I  think ;  I  cannot  say 
precisely  how  long. 

4262.  Are  you  able  to  state  how  that  system   is 
working  ? — It   is  scarcely  in  my  department.     I  am 
rather  prepared  to  speak  on  those  points  in  which  the 
higher  class  of  students  are  distinguished  from  the 
candidates   for    the    ordinary   degree.     In   fact,    the 
number  of  changes  that  have  been  made  as  to  the 
examinations  in  the  university  of  late   have   been  so 
great,  and  have  followed  each  other  so  quickly,  that  a 
man  of  my  standing  has  very  considerable  difficulty  in 
keeping  them  in  mind. 

4263.  Have  any  candidates  for  ordinary  degrees 
been  in  the  habit  of  attending  your  lectures  ? — I  have 
had  but  very  few ;  I  have  had  sometimes  persons  spe- 
cially attending  who  have  been  preparing  to  go  out 
either  to  India  or  to  the  colonies  to  superintend  some 
astronomical  department,  and  I  have  occasionally  had 
foreigners  attending  my  lectures. 

4264.  As  the  candidates  for  the  ordinary  degree  are 
obliged  to  attend   the   lectures   of    some    professor, 
do  the   professors  adapt  their  lectures   specially  for 
ordinary  pass  men  ? — There  was   this  provision  made, 
that  the  three,  or  rather  I  should  say  the  four,  mathe- 
matical professors  are  not  included  amongst  those  that 
that  class  have  to  attend,  not  being  empowered  to  give 
certificates  of  attendance   on   lectures   for   the  B.A. 
degree.     Such  certificates  are  given  by  the  professors 
of  chemistry,  botany,  geology,  anatomy,  and  zoology. 
Professor   Willis's    lectures,   those    especially  on  me- 
chanism, do  not  come  under  the  same  class  as  those  of 
the  four   mathematical    professorships,  he  being  em- 
powered to  give  a  certificate  for  attendance  upon  his 
lectures. 

4265.  As  the  ordinary  pass  men  do  not  attend  your 
lectures,  you  are  perhaps  hardly  prepared  to  state  what 
kind   of  lectures    you    consider  most  appropriate  for 
ordinary    students  ? — Not    from    any   personal   expe- 
rience ;  but  still  I  have  an  opinion  upon   it.     L  think 
that  those  who  come  to  take  an  ordinary  degree,  sup- 
posing that  the/  have  had  the  rudiments  of  education 
in  mathematics  and  classics,  are  prepared  for  attend- 
ance upon  lectures  of  the  kind  of  bottiny  or  geology,  or 
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zoology;  hut  I  should  not  think  that  they  arc  very 
well  qualified,  that  is  mentally  qualified,  for  attend- 
ance iiiHin  such  lectures  without  having  had  a  previous 
elementary  education.  I  think  that  a  specific  education 
in  classics  and  niallieiiKilics  prepares  them  as  it  were 
for  receiving  benefit  from  other  kinds  of  lectures. 
When  you  come  to  lectures  on  botany,  geology,  and 
comparative  anatomy,  classification  is  the  principal 
thing.  To  learn  to  classify,  to  arrange,  to  put  things 
in  the  right  order  is  a  great  accomplishment ;  and  1 
think  that  attendance  upon  such  lectures  is  of  MTV 
great  importance,  considered  with  reference  to  a 
general  education.  But  that  is  entirely  diflerent  from 
prosecuting  the  study  of  mathematics,  the  etl'ect  of 
which,  of  course,  is  to  sharpen  and  to  mature  the 
reasoning  powers. 

4266.  (Professor  Huxley.)  Is  there  not  also  another 
reason  for  thinking  it  desirable   that   there   should  be 
a  preliminary   training  in   physics   and   mathematics 
before  , -i  person's  taking  up    natural   science,  namely, 
that  so  far  as   the  natural  sciences   are  what  I  may 
call  sciences  of  cause  and  effect,  apart  from  classifi- 
cation, the  understanding  of  those  causes  and  effects 
entirely   depends    upon    a    previous    knowledge    of 
physics,  chemistry,  and  mathematics? — I  do  not  think 
that  physics  can  be  studied   with  reference  to  cause 
and  effect  apart  from  the  mathematical  study  of  them. 
I  think  that  the  study  of  physics  anterior   to  mathe- 
matics is  simply  a  study  of  facts  and  laws  ;  but  if  you 
come  to   reasons  for  things,  I  do  not   think  you   can 
arrive  at  those  without  joining  with  such  a  study,  the 
study  of  mathematics. 

4267.  My  question  was  intended  rather  to'strengthen 
your  position  with  regard  to  the  study  of  physics  and 
mathematics  before  that  of  the  natural  sciences,  and 
to  show  that  so  far  as  tho  natural  sciences  are  con- 
cerned with  causes  and  effects,  those  causes  and  effects 
could  not  be   understood  without   a  previous  know- 
ledge   of  physics    and    chemistry,  and    mathematics. 
That  is  also   a   ground   in  your  mind,   is   it  not,  for 
wishing  that  persons  who  study  the   natural  sciences 
should  go  through  a  preliminary  course  of  study  of 
physics,  chemistry,  and  mathematics  ? — I  should  not 
put   those    three    together,    physics,    chemistry,    and 
mathematics.     1    think,  that  for  an  ordinary  physical 
education  Euclid  and  the  elements  of  mathematics  are 
all  that  is  necessary.    In  whatever  department  physical 
science  is  afterwards  studied,  I  think  it  maybe  studied 
with  advantage  by  those  who  are  not  candidates  for 
distinction,    but  who    wish  to  study  for  the  sake  of 
education,  and  that  the  studies  of  chemistry,  botany, 
and  geology  are  educational,  but  educational  in  a  dif- 
ferent  sense  from   those   physics  with  which  mathe- 
matics are  associated. 

4268.  Would  not  you  consider  the  study  of  che- 
mistry  as  much  a  subject   preliminary  to  the  study  of 
what  we  commonly  call  natural  science  as  the  study 
of  physics  ? — If    by    the  study  of   physics   I  under- 
stand you  to  mean  heat,  electricity,  and  magnetism,  I 
should   say  that   chemistry  might  very  well  precede 
those  studies,  because  by  studying  chemistry  before, 
we  know  tho  facts  to  which  those  phenomena  relate ;  we 
must  know  some  facts  beforehand.      But  viewing  the 
subject  in  a  different  way,  that  is  in  relation  to  inquiry 
into  cause  and   effect,  I  should  place  chemistry  as  a 
study  which   should  come  after  heat,  electricity,  and 
magnetism. 

4269.  That  is  to  say  after  physics  ? — Yes,  because 
I  think  that  wo  must  make  advance  in  knowledge  of 
those  phenomena  before  we  can  arrive  at  the  reasons 
for  the  chemical  facts. 

4270.  iSo  that  in  fact,  chemistry,  in  tho  long  run, 
would  be   an   application   of  the   higher   physics  ? — 
Yes,  I  should  say  quite  so. 

4271.  Are  you  satisfied  with  the  position  which   is 
given  to  science  in   Hie   University  of  Cambridge  at 
present  as  a  qualification  for  an   ordinary   degree? — 
I  think  that  the  study  of  science  might  very  well  be 
increased  in  the  direction  of  attention  to  physical  facts 
and  physical  phenomena. 

4272.  It  is  the.  fact  at  present,  is  it  not,  that  an 


ordinary  degree  can  be'taken  without  any  knowledge 

of  what  is  commonly  understood  as  physical  science? 
—  I  think  that  we  certainly  have  been  behind-hand 
at  Cambridge,  in  that  respect,  and  thai  we  might 

advance  in  that  direction  frith  advantage. 

4273.  Would  you  like  to  sec  a  greater  amount  of 
physical  science  made  obligatory  before  a  person  could 
take   it    il<  ;MI,'?  —  Yes;   it    is    already   so    in    some 
measure,  but  1  think  it  might  be  made  so  in  a  greater 
degree. 

4274.  How  much  physical  science  is  now  obliga- 
tory  before  a  person  can   take    his  Bachelor  of  Arts 
degree  ''  —  lie  is  not  obliged  to  lake  up  physical  science, 
but  if  he  does  so,  he  must  attend  the  lectures   of  MHIIC 
one  profe.-sor  in  the  physical  department,  and  he  must 
receive  a  certificate  of  having  so  attended. 

4270.  15ut  there  is  no  examination  ?  —  No,  there  is 
no  university  examination.  There  is  tho  examination 
by  the  professor  himself  before  he,  gives  the  certificate, 
but  there  is  not  any  other  examination.* 

4276.  If  a  person  attending  his   lectures  pa-.-cd  a 
very  bad  examination,  and  the  professor  refused  his 
certificate,  that  person,  I  presume,  could  not  take  a 
degree  ?  —  No,  he  could  not  take  a  degree  without  a 
certificate. 

4277.  May  a  person  coming   up  for   examination 
select  any  subject  he  likes,  and  may  he  attend  any 
lecture  in   physical  science  that  he  chooses  ?  —  Yes  ; 
there  are  certain  professors  named  whose  lectures  he 
may  choose  from,  that  is  to   say,  some  one  of  tho 
named   professors  he  may  select,   but  the  choice  is 
left  entirely  to  himself. 

4278.  So  that,  subject  to  the  strictness  of  the  pro- 
fessor,  a  person   cannot   actually  take   a   degree   at 
Cambridge    without    some    knowledge    of   physical 
science  ?  —  No,   he   cannot   if   he  takes    up   physical 
science. 

4279.  As  I  understand,  you  would  like  to  see  the 
amount  of  that  knowledge  very  much  increased  ?  — 
I  think  we   might   advance   in   that  direction   with 
advantage. 

4280.  May  I  ask  in  what  directions  you  would  like 
to  see  the  amount  of  physical   science   increased  ?  —  I 
think  that   attendance  upon  the  lectures  of  only  one 
professor  is  hardly  sufficient.     Perhaps  it  would  be 
undesirable  to   induce   students  to  attend   upon  the 
lectures  of  more  than  two  professors,  but  so  much,  I 
think,  might  be  required,   for  tho  following  reasons  : 
The  professors  who  give  certificates  are  not  all  pro- 
fessors of  natural  science.     For  instance,  a  certificate 
for  the  B.A.  degree  can  be  obtained  by  attending  the 
lectures  of  the  professor  of  modern  history.     Attention 
to   physical  science  might   be   secured   by  requiring 
attendance  upon   the  lectures  of  two  professors,  pro- 
vided always  one  of  them  is  the  new  professor   of 
experimental  physics. 

4281.  Do   I  rightly  understand  you,    that   modern 
history  may  be  taken   to  represent    science  at  Cam- 
bridge ?  —  No,  I  did  not  mean  that.     I   am  not  quite 
an,  fitit  at  these  matters  of  detail,  but  I  believe   that 
I  am  correct  in  saying  that   the  professor  of  modern 
history  can  give  a  certificate  for  the  degree  of  B.A. 

4282.  {Professor    Stokes.)    You    spoke    of    a    tax 
which  was  imposed  the  other  day  by  a  Grace  of  the 
senate  on  the   members  of  the  university  ;  was  not 
that  merely  that  a  previously  existing  tax  was   con- 
tinued ?  —  It  was  a  tax  to  the  same   amount  as   the 
previous  one,  but  there  had  been  an  arrangement  made 
just  before   that   the   colleges   should    pay    what    the 
university  had  paid  towards  the  improvement  rate  of 
the   town.     That,  of  course,  relieved  the   university 
from  that  payment,  but  it  was  still  thought  that  they 
might  impose  this    tax  under    the   different  circum- 
stances, and  a  frtsh  Grace  was  considered  necessary, 
because  the  circumstances  were  altered. 


*  [This  statement  does  not  apply  at  present.  In  1869  a  new 
regulation  came  into  operation,  according  to  which  the  professor 
only  (jives  a  certificate  of  attendance  at  his  lectures,  and  ex- 
aminers appointed  by  the  university  conduct  a  public  examina- 
tion, and  give  certificates  of  approval  for  the  B.A.  degree. — J.  C.] 
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4283.  Then  the  upshot  of  the  whole  is,  flint  in  fact 
thi1  colleges  have  contributed   out  of  the  funds  which 
tin -\     lm<l   nt    their    disposal    to     university  purposes, 
although  in  nn  indirect  way  ?— Yes,  certainly. 

4284.  You  have  been  for  a  long  time  professor  in 
the  university  ;  would  you  hnvc  the  goodness  to  state, 
to  the  Comniissiiiii  vour  opinion  nsto  the  relative  state 
of  things  now  and  formerly,  with  regard  to  the  study 
of  physical  science  ;  has  it  advanced,  or  the  contrary  ? 
— When    I    first   went  to    the   university    there   was 
scarcely  any  attention  paid  to  physical  science.    There 
was  a  tradition  of  lectures  having  been  given  by  Pro- 
fessor Vince,  but  the  physical  apparatus  he  left  was  of 
an  obsolete  character,  and  of  very  little  use.     Mr. 
Airy,   when  he    was  made    Lucasian    Professor,    in 
1826,  began    a    course    of    lectures    on   mechanics, 
pneumatics,  and  optics,  including  physical  optics,  and 
those  lectures  gave  a  great  impulse  to  the  studies  of 
the  university  ;   and  from    that  time  physics  have  not 
been  neglected,  although  we  have  not  perhaps  made 
the  advance  that  we  might  do,  considering  what  has 
been  done  outside  the  university.     But  the  lectures 
on  physical  optics  began  by  Mr.  Airy  have  been  con- 
tinued, first,  by  myself  when  I  succeeded  him  in  1836 
as  Plumian  Professor,  and  subsequently  by  Professor 
Stokes,  with  the  introduction  of  all  the  accessions  the 
science  has  received  in  the  intervening  time.     So  that 
in  regard  to  that  particular  application  of  mathematics, 
that  is,  the  undulatory  theory  of  light,  we   cannot  be 
said  to   fall  behind  any  institution   at  all  ;  but  there 
has  not  been  a  corresponding  attention  paid  to  physics 
generally. 

4285.  But   still,  do  you  think  that  the    study  of 
physics  has  fallen  off,  or  otherwise  ? — I  do  not  think 
it   has  fallen  off.     I   should  not   say  that  there  had 
been  any  falling  off  in  the  study  of  physics.     I  think 
that  the  young  men  in  their  reading  attend  to  mathe- 
matical applications  as  much  as  at  any  former  time, 
and  that  physical  subjects,  as  far  as  existing  circum- 
stances permit,  are  brought  into,  the  examination. 

4286.  You  stated  it  as  your  opinion,  did  you  not, 
that  the  questions  proposed  for  mathematical  honours 
were   of  rather  too  abstract    a   character  ? — I   think 
that  there  is  too  much  of  pure  geometry  and  too  much 
of  pure  analysis ;  that  questions  in  these  subjects  bear 
too  great  a  proportion  to  the  whole  number  of  ques- 
tions.    I  think  that  what  is  called  superior  geometry 
is  carried  on   to  a  great  extent  without  involving  any 
new   principle,    and  therefore  is  not  really  informing 
to  the  students ;  it  is  simply  an  extension,  such  as 
you  might  make  of  geometry  by  problems  and  deduc- 
tions: it  does  not  amount  to  much  more  than  that,  and 
I  think  that   the  time  which  is  devoted  to  such  ex- 
tensions might  be  profitably  devoted  in  the  direction 
of  physics. 

4287.  You  spoke  of  the  want  which    at   present 
exists  in  the  university  of  means  for  making  physical 
experiments.     Is  it  your  opinion  that  that  want  leads 
the  students  and  their  private  tutors,  who  become 
private  tutors  just  after  they  take  their  degree,  away 
from  the  study  of  physics  to  such  studies  as  they  can 
pursue,   simply  by  reading  and  writing  ? — I  think  it 
is  so,  and  I  think  that  that  accounts  in  a  great  measure 
for  the  character  of  our  mathematical   examinations 
now. 

4288.  (Marquis  of  Lansdowne.)   With  regard  to 
the  pupils  who  attend  the  lectures  of  which  you  have 
spoken,  should  you  say  that  the  majority  attend  in 
order  to  qualify,  to  obtain  a  certificate  for  the   degree 
examination,   or    from    a    simple    desire    to    become 
masters  of  the   subject  ? — 1    think    that   the  majority 
are  induced  to  attend  them  simply  because  it  is  neces- 
sary in  order  to  obtain  the  cerlilieale. 

4289.  Are   the   examinations   by  the  professors  on 
which  the  attainment  of  a  certificate  depends  annual 
or  otherwise  '; — They  are  animal,  because  the  degrees 
are  conferred  annually,  but  every  one,  before  he  takes 
the.  degree,  has  to  obtain  a  cert ificale  of  approval  after 
examination. 

4290.  That  certificate  being  contingent  upon  pass- 


ing a  private  examination  by  the  professor  ? — Yes,  he 
must  gi\e  satisfaction  to  the  professor.* 

4291.  (Chairman.)  Is  it  your  opinion  that  when 
the  new  professor  in  experimental  physics  shall   ba\e 
been  appointed,  any  further  addition  to  the  number  of 
professors  in  science   at  Cambridge  will  bo  required  ? 
— I  have  a  doubt  upon  this  point.    I  question  whether 
one  professor  will  be  able  to  meet  the  case,  that  is, 
whether  it  will  not  be  too  laborious   a  position   for  a 
single  professor,  on  account  of  the  number  of  stu- 
dents that  will  have  to  attend  his  lectures.     He  will 
have  a  demonstrator  and  also  an  assistant,  but  I  almost 
question  whether  there  will  not  be  too  much  for  one, 
professor  to  do.     However,    I    think    that  that  is   a 
matter  which  must  be  decided  by  experience. 

4292.  Do  you  think  it  may  be  necessary  to  have 
two  professors  in  part   materia,  or   that    their  work 
should  be  divided  ? — They  might  divide  the  labour  in 
any  way  they  judged  on  experience  to  be  best,  but  I 
think  that  the    responsibility  should  not  be  borne  by 
only  one   professor.     That  consideration  has  suggested 
itself  to  me,  because  this  professorship  is  to  be  pro- 
vided for  the  whole  university,  and  attendance  on  the 
lectures  might,  as  I  have  suggested,  be  required  as 
a  qualification  for  the  B.A.  degree.   I  think  at  Oxford 
the  case  is  that  Professor  Clifton  is  the  sole  Professor 
of  Physics  or  Professor  of  Experimental  Philosophy, 
and  he  has  an  assistant,  I  believe,  but  I  know  that  he 
has  very  hard  work. 

4293.  Can  you  give  us  any  idea  as  to  the  number 
of  young  men  that  in  your  opinion  one  professor  of 
experimental    philosophy   could   have   attending    his 
lectures  with  advantage  ? — It  is  well  known  that  very 
large  numbers  attend  upon  the  lectures  of  the  Scotch 
professors.     I  have  heard   of  a  class  of  as   many  as 
200,  but  I  concur  in  the  opinion  I  have  heard  expressed 
that  30  is  about  the   maximum  that  a  professor  can 
well  attend  to,  and  where  that  number  is  exceeded 
the  lectures  cannot  be  of  such  an  individual  character 
as  is  desirable. 

4294.  (Dr.  Sharpey.)  You  are  probably  aware  that 
the  lectures  given    by  a  Scotch  professor  are  simply 
prelections  :   there  is  no  individual  teaching   of  indi- 
vidual students  ;  and  it  makes  no  difference  whether 
he  has   100  or  300,  provided  they  are  within  hearing 
and  seeing  ? — Just  so  ;  that  makes  a  great  difference. 

4295.  (Chairman.)  Have  you  ever  heard  that  there 
has  been  any  fear  that  the  requirement  that  the  ordi- 
nary pass  men  should  attend   the  lectures   of  certain 
professors  might  have  the  effect  of  lowering  the  charac- 
ter of  the   professor's  lectures  ? — No,  I  do  not  re- 
member that  I  have  heard  that  stated.     It  is  no  doubt 
a  very  difficult  matter  for  a  lecturer  to  accommodate 
himself  to  all  the  students  who  attend,  and  of  course, 
one  of  the  things  he  should  aim  at.  is.  to  make  the 
lectures  generally  intelligible  ;  he  cannot  do  more  than 
that. 

4296.  Are  there  any  other  points  which  you  would 
like  to  go  more  fully  into  ? — I  do  not  remember  any 
at  this  moment.     I  have  given  some  prominence  to 
what  I  consider  a  very  essential  point,  that   is   to  say, 
that  the  studies  of  the  University  of  Cambridge  in  the 
higher  departments   of  physics   should  always  be  re- 
garded   as   mathematical,    and  that  all  arrangements, 
should,  as  it  were,  be  considered  subordinate  to  the 
prosecution  of  physics  by  means  of  mathematics.   That 
is  the  principal  point  which  I  wished  to  bring  forward. 

4297.  (Professor  Stokes.)  You  stated  that  Trinity 
College    had    lately    given    a   fellowship    for   physics, 
awarded  by  an  examination  held  in  that  branch.     Is  it 
not  the  case  in  most  of  the  colleges,  that  the  fellow- 
ship is  determined  by  the  result  of  the   degree  exami- 
nation, without  a  separate  examination  i\\r  (he  fellow- 
ship ?— Yes,    I    believe   that   is  the   ease.      In    all  the 
smaller  colleges  I  think  that  is  the  case. 

4298.  Then    is  there   any  obstacle   existing  to  the 
granting   of  fellowships   for  distinction  in  physics   in 

[By  a  change  which  came  into  operation  in  18G9  the 
certificate  is  now  given  after  a  public  examination  by  examiner! 
appointed  by  the  university. — J.  C.  j 
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those  colleges? — No  ;    I  tliiuk   it  would  be  a  very 
good  thing  to  do. 

4299.  And  they  have  the  power  ut  present,  Lave 
they  not? — Yes. 

4300.  And  sometimes  they  exercise   it? — Yes;  I 
am  not  aware;  of  any   instance    in   which  they   have 
given  a  f'ello\v.-hii>  lor  excellence  in  physics,  except  at 
Downing.     I  may  perhaps  mention  that  at  the  exami- 
tion  at   Trinity  for  the  fellowship   in  physics,  there 
were  but  three  or  four  candidates,  but  they  acquitted 
themselves  very  well,  so  that  there  was  quite  a  de- 
lilicration  in  the  society  whether  they  should  give  two 
fellowships  or  only  one.     They  thought  perhaps  as  it 
was  the  first  time,  one  might  be  sufficient,  but  there 
was  a  wish  expressed  on  the  part  of  some  to  give  two 
fellowshps,  as  two  of  the  candidates  had  acquitted 
themselves  very  well. 

4301.  {Chairman.)  So  far  as  that  instance  goes, 
it   seems    probable   that    if    more   fellowships   were 
awarded  for  proficiency  in  physics,  suitable  candidates 
would  present  themselves  'i — J  quite  think  so. 

4302.  Do  you  think  it  desirable  that  any  scholarships 
should  be  awarded  to  encourage  the  study  of  physics  ? 
— I  think  so,  because  that  may  determine  at  an  earlier 
period  of  the  university  course  the  students  to  direct 
their  attention  to  physics.     I  think  it  rather  better 
that  there  should  be   some  indication  of  that  kind  of 
their  having  acquired  a  proficiency,  than   being   at 
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once  called  to  an  examination  (or  a  fellowship.  I  Jlev.  J. Chattii, 
think  that  the  same  reason  exists  for  having  scholar-  M.A.,F.ll.S. 
ship  as  well  as  fellowship  examinations,  as  in  the 
department  of  mathematie-  and  ela-sie~,  where  we 

know   there  are  scholai -.-hip  examination!  as  \n 
fellowship  examinations,  ami   the  one  is  a  step  as  it 

were  to  the  other. 

4303.  Have  you  at  all  considered  the  question 
whether  it  is  desirable  that  the  study  of  physics 
should  be  reserved  to  a  late  period  of  education,  or 
do  you  think  that  any  foundation  might  be  laid  in 
the  schools  ? — I  am  myself  rather  inclined  to  the 
opinion  that,  considering  the  time  that  boys  are  at 
school,  it  is  best  to  devote  it  to  classics  and  mathe- 
matics. It  is,  however,  to  be  said  that  the  age  at 
which  they  leave  school  now  is  rather  different  from 
what  it  used  to  be.  I  remember  the  time  when  it 
was  a  general  thing  for  boys  to  have  a  year's  interval 
between  the  school  and  college,  and  that  year  they 
spent  with  a  private  tutor  ;  but  now  it  is  much  more 
generally  the  practice  to  continue  at  school  up  to  the 
time  that  they  go  to  the  university,  and  that  extension 
of  time  does,  I  think,  leave  an  opening  for  some  atten- 
tion to  physics  at  school,  so  that  I  should  not  think 
that  any  detriment  would  be  done  to  their  education 
by  attention  to  physics  for  the  year  before  they  leave 
school,  but  I  think  that  a  foundation  in  classics  and 
mathematics  is  still  equally  necessaiy  for  education. 

withdrew. 
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4304.  (  Chairman.)  I  believe  you  are  Lowndean  Pro- 
fessor of  Astronomy  and  Geometry  in  the  University 
of  Cambridge  ? — I  am. 

4305.  You  also,   at   present,  have    charge   of  the 
Cambridge  Observatory  ? — Yes. 

4306.  I  believe  you  give   one  or  more  courses  of 
lectures  every  year  ? — I  give  one  course  of  lectures  in 
the  year  on  some  mathematical  subject  connected  with 
physical  astronomy.     For  several  years  past  I  have 
lectured  on  the  lunar  theory,  and  in  my  next  course 
I  intend  to  lecture  on  the  figure  of  the  earth. 

4307.  Do  any  considerable  number  of  the  higher 
men  attend  your  lectures  ? — Not  more  than  about  six 
or  seven  have  commonly  attended. 

4308.  Will  you  be  so  good  as  to  favour  the  Com- 
mission with  your  views  as   to  the  light   in  which 
instruction  in  science  should  be  regarded  ? — I  think 
it   highly   desirable   that   we    should    endeavour    to 
awaken  an   interest   in   the  study   of    the    physical 
sciences,  and  that  all  those  who  evince  any  power  or 
special  aptitude  for  such  study  should  be  encouraged 
and   assisted   in    the    prosecution    of    it  ;    but   I  am 
strongly  of  opinion  that  this  study  should  be  carried 
on   in    conjunction    with    mathematical   and    literary 
studies,  and  should  not  be  regarded  as  a  substitute  for 
them.     A  student  of  science  cannot,  without  great 
loss,  dispense  with  the  mental  training  which  these 
studies  supply.     No  great  progress  can  be  made  in 
some    branches   of  physics  without   a   knowledge    of 
mathematics,  whilst  in  all  branches  such  knowledge  is 
highly  useful.     For  the  formation  and  establishment 
of  sound  physical  theories  I  consider  mathematics  to 
be  indispensable. 

4309.  You  think  that  no  enduring  physical  theories 
can  be  established  without  a  thorough  knowledge  of 
mathematics  ? — I  do  ;  such  theories  require  a  mathe- 
matical basis. 

4310.  You  would  not  wish  mathematics  and  physics 
to  be  studied  to  the  exclusion  of  literary  culture  ? — 
Certainly  not.     I   think   that  literary  culture  is  ex- 
tremely  important,  that  without  it  the  mind  is  apt 
to  become  narrowed,   especially   if  it   be  exclusively 
devoted  to  material  objects,  and  that  in  consequence 
even    physical   studies  themselves    are    likely    to    be 
pursued  with   less  success.      I   should  not,  therefore, 
be  at  all  in  favour  of  establishing  separate  schools  of 
science   where   the   scientific   studies   should  take  the 
place  of  literary  or  of  mathematical  studies.     1  think 
that  when  once  an  interest  in  physical  science  had 
been,  created,  it  might  be  studied  without  leading  to 
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the  neglect  of  the  ordinary  subjects  of  school  educa- 
tion,  and  that,  in  fact,  through  the  greater  variety  in 
the  subjects  to  which  the  mind  would  be  directed,  the 
study  of  the  ordinary  subjects  might  be  rendered  even 
lighter  than  it  is  now. 

4311.  Do  you   approve,  generally,  of   the   present 
Cambridge  system,  by  which  a  certain  foundation  both 
in  classics  and  mathematics  is  required  ?  —  I  do.     I 
should  be  sorry  to  dispense  with  a  general  examination 
of  all  our  students,  such  as  our  present  "  Previous 
Examination." 

4312.  At  a  certain  period,  do  you  think  that  classics 
might  be  laid  aside,  and   that  the  students'  attention 
might  be  devoted  solely  to  mathematics  and  physical 
science  ?  —  After  a  certain  time,  and  after  a  certain 
amount  of  culture   had   been   insured,    I  should   be 
disposed  to  allow  that. 

4313.  Do  you  think  that  the  study  of  physics  might 
become  more  general  than  it  is  at  present,  and  that 
a  great  many  more  students  might  under  any  circum- 
stances be  induced  to  take  up  the  study  of  physics  ?  — 
I  think  that  a  greater  number  might  perhaps  be  in- 
duced to  take  up  the  study  of  physics,  but  I  do  not 
look  upon  that  as  the  main  object  to  be  sought  for. 
I  should  rather  be  inclined  to  encourage  students  to 
take  up  such  subjects  as  they  would  really  make  pro- 
ficiency in.    I  think  that  physical  studies  are  not  such 
as  would  be  likely  to  occupy  the  minds  of  the  majority 
of  young  men  with  much  advantage,  and  I  should  be 
afraid  that  minds  in  general  would  be  content  with  a 
smattering  of  knowledge  on  a  great  many  physical 
subjects,  and  would  make  the   acquirement  of   such 
knowledge  a  mere  matter  of  memory,  without  having 
their  reasoning  powers  called  into  play. 

4314.  Then  you  would  not  look  with  favour  upon  any 
proposal   to   make  a  certain  amount  of  knowledge  of 
physical  science  indispensable  for  a  degree  ?  —  No,  I 
should  not. 

4315.  Would  you  give  the  student  full  liberty  to 
select  the  special  subjects  that  he  would   study?  —  I 
should  attach  great  importance  to  that.     1   think  that, 
for  the  improvement  of  the  uiind  of  the  student,  it  is 
very  essential    that   he    should   devote   himself  to  a 
particular  study,  and  go  with  considerable  thoroughness 
into  that  study.     It  is  not  the  mere  amount  of  know- 
ledge that  I  should  look  for,  but  the  thoroughness  and 
the  connexion  of  that  knowledge    within    a   certain 
range.     If  within  a  certain  limited  range  a  student's 
knowledge  is  coherent,  so  that  he  can  connect  one 
fact  with  another,  and  see  the  dependence  of  a  great 
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number  of  facts  on  BJTtato  deluntc  l»™,  I  thmk  his 
min.1  is  inrinii.-lv  more  beneli.cd  than  it  would  bo  by 
MA  .  i.L.n.,  „„.  acquirement  of  :i  greau-r  range  of  So-caHed  kndw- 
M-e  which  after  ='"  »"1.V  amounts  in  niiiny  CBSes  l.»  :i 
mere  exercise  of  tin-  memory.  1  should  desire  to 

,.,,rnura"c  the  selection  of  specisvl  studies  which  might 
ho  thoroughly  worked  out,  rather  than  to  require 
knowledge  spread  over  :i  great  surface. 

4816.  Have  you  in  view  any  special  methods  by 
which  you  think  that  this  mode  of  stmhin-  a  subject 
rould  lie  encouraged  ?— I  should  he  guiJcd  a  good  deal 
bv  the  taste  of  the  individual  student,  I  should  try 
to  awaken  an  interest  in  physical  subjects  generally, 
and  if  I  found  a  taste,  in  any  student  for  a  particular 
subject  I  should  encourage  him  to  devote  himself  to  that 
subject,  and  reward  him  if  he  successfully  cultivated  it. 

4317.  Do   you   look   to   this  result  being  obtained 
mainly  by  private  study,  or  do  you  think  that  much 
assistance  can  be  rendered  to  a  student  by  the  pro- 
fessor  in   that   branch   of    knowledge   to   which   he 
devotes   himself  ? — I   consider   it   essential    that   he 
should  have  the  guidance  of  a  good  professor  in  the 
subject  to  which  he  devotes  himself ;  he  might  lose 
a  great  deal  of  time  and  labour  unless  he  were  properly 
guided,  whilst  it  would  be  the  greatest  possible  en- 
couragement to  him  to  have  an  eminent  man  at  the 
Lead  of  the  particular  branch  of  study  to  which  he 
devoted  himself. 

4318.  Have  you  yourself  any  individual  knowledge 
of  the  attainments  and   capacities   of  many   of  the 
students  who  attend  your  lectures  ?— In  the  course  of 
my  lectures  I  generally  find  out  what  the  students  are 
capable  of,  because   I  give  them  problems  to  work 
connected  with  the  subject  of  my  lectures. 

4319.  It  is  not  merely  a  lecture  then  ? — Not  what  is 
ordinarily  termed   a  lecture,   but,  like  most   of  our 
university  lectures,  it  is  accompanied  with  a  certain 
amount  of  examination. 

4320.  Does  this   apply  to  professorial  lectures  as 
much  as  to  tutorial  lectures  ?— Not  so  much,  but  it  does 
apply  to  some  of  them. 

4321.  What  are  your  views  as  to  the  best  means  of 
discouraging  cramming  ? — I  think  that  I  have  men- 
tioned already  that    the  devotion  of  a  great  deal  of 
attention  to  the  thorough  working  out  of  one  subject 
would    be    the    best   means   of   really    discouraging 
cramming.      When   a   great  range  of  knowledge   is 
required  to  be  got  up  by  a  student  in  a  short  time,  it 
is  almost  impossible  to  avoid  cramming  to  a  certain 
extent.     If  a  subject  be  spontaneously  taken  up  on 
account   of  the   interest   felt  in  it,  the  student  will 
naturally  be  led  to  devote  his  mind  to  grappling  with 
its  difficulties,  instead  of  merely  allowing  himself  to 
be  helped  over  them  by  his  teacher. 

4322.  Do  you  think   that  more  than  a  small  pro- 
portion of  students  will  ever  be  of  the  calibre  to  study 
in  the  spirit  which  you  would  like  to  see? — It  is  quite 
true  I  do  not  expect  that  more  than  a  small  number 
would,  but  I  greatly  doubt  the  advantage  of  inducing 
men  who  are  not  of  sufficient  calibre  to  understand 
the   scientific   connexion   of  the  different  parts  of  a 
subject  to   devote   much   time   to   the   study   of    it. 
Science,  it  appears  to  me,  is  in  its  very  nature,  syste- 
matic,   and    unless   the   knowledge  acquired   by   the 
student  has  this  systematic  character,  he  will  gain 
little  or  no  advantage. 

4323.  Are  you  of  opinion  that  physical  and  scientific 
studies   have    hitherto    received    their    fair    share   of 
attention  at  Cambridge  ?— By  no  means;  I  think  they 
have  been    somewhat   neglected  at   Cambridge,  but    I 
have  great  hopes  for  the  future.     The  professorship 
of  experimental  science  which  is  about  to  be  esta- 
blished will,  I  think,  give  a  great  impulse  to  such 
studies  in  Cambridge,  and   I.  have   no  doubt  that  the 
colleges  will  follow  in  encouraging  scientific  studies. 

4324.  Certain  branches  of  physics  have  long  been 
studied  at  Cambridge  with  great  success,  have  they 
not  ? — Yes;  for  instance,  the  subject  of  light  has  long 
been  thoroughly  studied  under  the  guidance  of  Pro- 
fessor Stokes,  and  previously  under  that  of  Professor 
Airy,  now  the  Astronomer  Royal,  and   of  Professor 
Chalk's.     There   are  many   subjects,   however,   that 


ha\e  hitherto  received  very  little  attention.  Some 
of  these,  indeed,  have  only  recently  attained  a  sulli- 
ciently  advanced  state  to  render  them  fit  subjects  for 
academical  study. 

4325.  In   addition  to  the  new  professorship,  do  you 
contemplate  supplementary  instruction  being  given  in 
the    colleges? — I    think    it    is    very    important   that 
such  instruction  should  be  given,  and  I  have  no  doubt 
that  when    a  good   professor    has    been   appointed   to 
represent  physical  studies,  the  colleges  will  take  them 
up.     I  think  that  the  colleges  will  probably  establish 
supplementary  laboratories,  one  college  taking  up  one 
subject   and  another  college  another,  and   admitting 
students  of  all  colleges  to  the  respective  laboratories 
so  as  to  prepare  the  best   students  for  profiting  more 
by  the  labours  of  the  professor. 

4326.  Some  steps,  I  believe,  have  already  been  taken 
in  that  direction  ? — Yes.     They  have  a  laboratory  at 
St.  John's  College,  and  1  believe   also  at  Sidney  and 
Downing,  and  they  have  adopted  the  plan  of  admitting 
students  belonging  to  other  colleges. 

4327.  Do  you  think  it  is  desirable  that  instruction 
in  the  colleges  should  be  in   any   degree    under    the 
guidance  of  the   professors  of  the  respective  depart- 
ments ? — I  think  not.     The  colleges  would  naturally 
follow  the  lead  of  a  professor  who  was  a  competent 
man,  but  I  think  it  would  bo    better  to   leave  them 
perfectly  free. 

4328.  Do  you  consider  that  a  part  of  the  duty  of  a 
scientific  professor  in  addition  to  giving  lectures  on  his 
subject,  is  also  to  endeavour  to  extend  the  boundaries 
of  his  science  ? — I  look  upon  it  as  a  most  important 
branch  of  the  duties  of  a  professor  to  endeavour  to  do 
so.     I  regard  that  as  a  much  more  important  part 
than  the  mere  teaching,  because  this  can  be  done,  to  a 
great  extent,  by  assistant  professors.     The  professor 
should  undoubtedly  give  a  certain  amount  of  his  time 
to  lecturing,  but  I  think  that  his  main  object  ought  to 
be  to  endeavour  to  advance  science  :  he  would  thus 
do  more  in  an  indirect  way  to  encourage  the  study 
of  science  in  the  university  than  he  could  by  any 
amount  of  teaching.     The  students   will   be  carried 
along  with  much  greater  spirit  and  clan  if  they  know 
that  they  are  led  by  a  man  who  has  original  power. 

4329.  The  requirements  of  Cambridge,  in  respect 
of  professorial  lectures,  are  not  such,  I  presume,  as  to 
take  up   the  whole  of  the  professor's  time? — No,  by 
no  means. 

4330.  They  leave  him  a   good  daal  of  time  at,  his 
his  own    disposal,  do  they  not,  for  original  research  ? 
— They  do,  certainly. 

4331.  (Dr.  Sharpey.)  Has  it  occurred  to  you  that 
any  special  steps  might   be  hopefully  taken  by    the 
University  for  promoting  the  advancement  of  science 
through  the  university  by  original   research   in  addi- 
tion  to  what  is   clone  already?— I   do  not  know  that 
anything   special  has  occurred  to  me.     I  have   long 
been  of  opinion  that  we  might  utilize  our  fellowships 
more    than  we  do  by  more,  frequently  electing  into 
them   men    who    had    distinguished   themselves    by 
special  services  to  science.     Fellowships  are  now  given 
almost  exclusively  by  the  results   of  university   and 
college  examinations,  but  I  think  it  would  be  highly 
desirable  that  they  should  be  also  given  for  eminence 
in  particular  subjects  of  study,  eminence  proved  by 
actual  work  done. 

4332.  So  that  a  person  holding  such  a  fellowship 
might  have  leisure  and  opportunity  for  devoting  him- 
self to   the   advancement  of  a   particular  branch    in 
which  he  had  shown  distinction  ? — Yes,  and  to  some 
extent  this  is  being  done  at  present  :    for   instance, 
in  some  cases,  where  the  endowment  of  a  professorship 
is    inadequate,  a  college    has    elected   the  professor 
to  a  fellowship,  thus  enabling  him  to  devote  his  time 
more  completely  to  the  pursuit  of  his  own  branch  of 
science. 

4333.  (Chairman.}     That     applies     to    Professor 
Challis,   does   it  not? — It   does;    he  has  lately  been 
re-elected  a  Fellow  of  Trinity. 

4334.  {Mr.  Samuelson.)  You  spoke  of  additional 
interest  being  awakened  amongst  the  students  at   the 
university  in  favour  of  science ;  in  What  way  would 
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you  propose  to  effect  that  object? — I  think  that.  (In: 
appointment,  of  iin  eminent  man  as  professor  of  phy- 
sical science,  and  the  experimental  lectures  that  he 
would  give,  would  nalnrallv  awaken  :i  great  interest. 

in  the  minds  of  (many  students,  but   '   should  let  the 

attendance  on  those  lectures  lie  <|nite  voluntary. 

4335.  Would  not  the  same  object  also  lie  served  liy 
allotting   a  greater  nnmlier  of  scholarships    (o  seienee 
than  is  the  case  at  present  ? — I  am  not  much  in  fa\  our 
of  interest,    being  awakened    by  (he   motive    of  imme- 
diate   material    advantage.        I     should     certainly    be 
inclined  to  reward  prnliciency  in   science,  but   I  would 
rather   allow  that   reward  to   come   later,   after   satis- 
factory proof  had  been  afforded  that  the  scientific  study 
had  been  well  directed.     I  am  not  in  favour  of  giving 
largo   scholarships  to  young  men  in   their  first,  year. 
I  think   they  often  tend  to  foster  self-conceit  and  to 
encourage  idleness.     I  have  known   several  cases   in 
which  men  who   have  got  valuable  scholarships  have 
been  afterwards  beaten  by  those  whom  they  had  beaten 
in  the  first  examination. 

4336.  Then  you   think  that  science   has   relatively 
a  better  chance,  on  account  of  the  fewer  scholarships 
being  offered  for  it? — I  think  that  pure  science  would 
gain  little  by  the  offer  of  immediate  pecuniary  advan- 
tages.    1  would  rather  look  to  the  end.     When   men 
have  given  proof  of  having  applied  themselves  with 
real  purpose  and  effect   to  scientific  studies,  I  should 
say  that   they  ought  to  be  rewarded  ;   such  rewards 
would  then  enable  them  to  devote  their  leisure  to  the 
advancement  of  science  ;   whilst  if  they  are  given  too 
early,  they  are  apt  to  defeat  their  own  purpose.     This 
remark  is,  I  think,  applicable  to  literary  as  well  as  to 
scientific  studies. 

4337.  Can  you  state  what  is  the  number  of  scholar- 
ships offered  for  science  as  compared  with  those  ottered 
for  classics  and  mathematics  ''. — At  present  there  are 
few,  but  they  are  increasing  in  number.     Several  of 
the  colleges   are  now  offering  scholarships    for   pro- 
ficiency in  natural  science,  but  the  number  of  properly 
qualified  candidates  has  as  yet  not  been  large. 

4338.  The  instruction  in  the  schools  being  inade- 
quate, I  suppose,  to  enable  young  men   to   come   up 
sufficiently  well  prepared:1 — Yes.     I  do  not  suppose 
that   the   schools  generally  have    devoted  themselves 
much  to  physical    science.     A  gooil  deal  of  what  I 
have   said  about  those  studies  in   the   university  will 
apply  quite  as  well  to  schools.     1  think  that  a  careful 
regard  ought  to  be  paid  to  the  development  of  any 
decided    taste  that,  may  exist  in  a  boy ;  but   I  would 
not  require  a  certain  amount  of  scientific   knowledge 
from  all,  since  where  there  is  no  congeniality  of  mind 
on  the  part  of  the  boy,  his  time  would  be  wasted  or 
be  taken  from  some  other  study  which  might   profit 
him  more. 

4339.  Jiut  would  not  that  apply  equally  to  classics 
and  mathematics,  if  a  boy  had  no  predilection  for  those 
studies  ? — I   do   not    think   so.      I  consider   both  of 
these  requisite,  to  a  certain  extent,  as  the  groundwork 
for  all  other  study.     1  do  not  think   that  the  study 
of  physical  science  comes  under  the  same  category  as 
mathematical  and  literary  study. 

4 .'540.  Is  there  any  obstacle  in  the  statutes  of  the 
different  colleges  which  would  prevent  them  from 
giving  additional  encouragement  to  science  if  they 
thought  that  it  would  be  desirable  ? — I  think  not, 
though  it  is  possible  that  some  of  the  statutes  might 
ire  modification  in  order  to  facilitate  the  election 
to  fellowships  of  eminent  men  who  have  not  been 
previously  university  students. 

4341.  Have  they  the   power  within   themselves   to 
make  the  necessary  modifications,  or  would  they  require 
to  apply  for  power? — I  think  they  would  require  to 
apply  to  the  Crown. 

4342.  You  have  slated  that  you  would  not  establish 
special  schools  of  science   where   science  should  take 
the  place  of  literary  studies,  but  with  regard  to  the 


case   of  professional   students,  who  cannot  afford  the  J.  C. 

lime    for    literary    as    well    as    for    scientific    studies,      Ailnmi.  Kit]., 
would  yon  also  make  the  same  objection  '; — I  was  not          jfjij^'' 
then  speaking  of  preparation   for  any  particular  pro- 
fession,   but    of  general    intellectual    culture,    the    im-      li'j  Nuv.  1870. 

portance    of    which    cannot,     I    think,    be.    overrated.        

Fur    professional  students  it  m!ght  be  allowable  some- 
what to  modify  the  svslem. 

•I.'M.'!.  Von  look  upon  a  teelmicid  school  as  a  good 
thing  in  its  •!:',  but  ],v  ,,,,  means  us  a  substitute  for  a 
uni\ersit  v  ': — Ignite  jo. 

•|:;il.  (Clii/ii-iinui.)  \  think  you  stated  that  you 
thought  that  the  disposal  of  fellowships  might  bo 
rendered  more  useful  to  the  uimersilv:  should  you 
desire  to  sec  a  larger  number  of  the  fellows  employed 
in  the  university  work  than  at  present  ? — 1  am  not 
certain  that  I  should.  1  think  a  great  many  of  them 
arc  employed  in  doing  university  work,  either  as  private 
or  a>  public  tutors.  What  I  should  wish  for  would 
be  the  employment  of  a  greater  number  in  original 
research.  I  think  that  by  electing  to  fellowships  such 
men  as  had  already  shown  that  they  possess  original 
power  we  should  probably  secure  that  object. 

4345.  Then  would  you  take  them  from  outside  the 
limits  of  the  university  ? — Either  outside  or  within. 

4346.  I  think  we  gather  it  us  your  opinion  that  it 
is  at    least  a  doubtful  advantage  to  diffuse  widely  an 
elementary  knowledge  of  physics,  and  that  you  would 
be   rather   disposed   to  encourage   such    studies   only 
amongst  those  who  have  a  predilection  for  them  ? — 
Yes,  I  think  that  such  studies  should  be  taken  up 
spontaneously,   and  that  any  student  who  desires  a 
knowledge  of  physics  should  have  every  opportunity 
of  acquiring  it. 

4347.  I  believe  the  University  of  Cambridge  has 
very  little  property  of  its  own  ? — Very  little  ;    the 
University  chest,  out  of  which  several  professorships 
have  been  endowed,  is  extremely  low. 

4348.  The  demands  upon  the  chest  at  present  are, 
you  think,  fully  equal  to  its  capacity  ? — Yes. 

4349.  (Mr.  Kamuelson.)  I  suppose  that  the  colleges 
have  ample  funds  ? — The   colleges   have    funds,    but 
they  are   very  jealous  of  any  interference  with  those 
funds  on  the  part  of  the  University. 

4350.  (Chairman.)  Has  not  an  arrangement  been 
recently    arrived    at,    which    practically    places     an 
income  of  about  1,200/.  a  year  at  the  disposal  of  the 
university  at  the  expense  of  the  colleges? — Yes. 

4351.  (Mr.  Samiiclson.)  Is  that  capable  of  exten- 
sion ? — I  am  afraid  not. 

4352.  Is   there   any  legal   hindrance   to  its   exten- 
sion ? — Yes.     I  do  not  think  it  would  be  capable   of 
any  expansion  in  that  form. 

4353.  (Chairman.)  If   anything   more  is  done,  it 
must  be  done,  I  presume,  by  the  colleges  consenting 
to  tax  themselves  for  general  university  purposes  ?— 
Quite  so.     I  think  there  is  a  disposition  on  the  part 
of  many  of  the   colleges  to  submit  to  a  tax  of  that 
kind,  but  there  is  a  great  difficulty  in  getting  so  many 
different  bodies  all  to   consent.     The  different  foun- 
dations are  quite  independent  ;  their  fellowships  differ 
very   widely  in   value,  and,  therefore,  a   tax  on  the 
revenues  of  the  different  colleges,  although  apparently 
equal,  might  turn  out  to  be  very  unequal  in  practice. 
This  difficulty  has  been   very  much   felt  in   the  uni- 
versity, and  it  has  been  a  great  obstacle  to  the  consent 
of  the  colleges  to  a  common  rate  of  taxation. 

4354.  Do  you  think  that  that  is  the  obstacle  which 
principally  stands  in  the  way  ? — I  think  it  is.     There 
was  a  great  disposition   on   the  part  of  many  colleges 
to  consent  to  a  tax  for  the  sake   of  establishing  the 
physical  science  professorship,  but  a  few  stood  out. 

4355.  Does    the    objection    come  mainly    from  the 
poorer  colleges  ? — It  comes  mainly  from  those  colleges 
that  are  either  poorer  or  that  have  expended   a   large 
amount   of  money  lately   in  other    ways,   and    which 
therefore  would  feel  the  pressure  of  the.  tax  more. 


The  witness  withdrew. 
Adjourned  to  to-morrow  at  half-past  11  o'clock. 


26060. 
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4356.  (Chairman.)  I  believe  you   are  Professor  of 
Ajjntomy  jn  tjie  University  of  Cambridge  ?  —  I  am. 

4357.  I  iieed  scarcely  ask  you  whether  the  teaching 
at  Cambridge  is  mainly  mathematical  ?  —  It  is. 

4358.  Do  you  consider  that   there   are   any  defi- 
ciencies in  the  mathematical  teaching  at  Cambridge  ? 
—  I  ought  to  premise,  before  venturing  upon  remarks 
on  such  a  subject,  that  I  had  not  the  advantage  of 
an    early    Cambridge    mathematical    education,  and, 
therefore,  it  may  seem  rather  presumption  in  me  to 
speak   of    defects    in    the    mathematical    teaching  ; 
nevertheless,   having   resided   in   Cambridge   for   28 
years,  and  known  a  very  large  number  of  the  mem- 
bers of  the  university  in  all  stages  of  their  progress, 
and  having  heard  a  great   deal   of  the   opinions   of 
them    and    of    other    men    who    occasionally    visit 
Cambridge,    I    have   arrived    at    some    conclusions. 
My   impressions   with    regard    to    the    teaching   of 
Cambridge   are,  that  it  has  not  a  sufficiently  prac- 
tical  bearing.      The  prime   object   of    the    teaching 
at    Cambridge    is  to  train  the    mind  to  clear,  accu- 
rate, close  thought,  and  to  enable  it  to  grapple  with 
abstract    problems,    and   that,   of  course,   is   highly 
important,  but  it  should  not  be,  I  think,   the   sole 
object.     There  are  some  minds  that  are  incapable  of 
it,  though  capable  of  being  educated  for  other  work, 
and  those  minds   in  which  it  succeeds  would  be  im- 
proved if  other  faculties  were  cultivated  also.     As  it 
is,  they  are  liable  to  be  what  one   may  describe  as 
rather  one-facultied,  in  consequence  of  the  too  exclu- 
sive cultivation  of  this  one  faculty  under  rigid  training. 
They   appear  to  me  in   many  instances  to  have  too 
little  elasticity  and  pliability  and  capability  of  appre- 
ciating other  matters,  and  too  little  enterprise.      The 
object,  I  think,  should  rather  be  to  cultivate  pliancy 
and  adaptability  and   readiness,  as   well  as  strength, 
and  to  educe  the  various  faculties  more  equally.     In 
this  I  think   the  university  rather  fails,  and  does  so 
for  want  of  the  habit  of  bringing  the  mind  into  con- 
tact  with   the    real   problems   of  matter    and    life. 
This  becomes  counteracted  very  much  in  those  who 
move  away  into  the  life  and  facts  of  the  world  around, 
but  operates    prejudicially   upon    those   who   remain 
and   hand  on  the   system   of  education  to  others,  so 
that   the  evil  has   rather  a  tendency  to  grow.     Con- 
sidering   the    amount   of  talent    which  is  drawn  to 

(  'ambridge,  the  time  and  pains  spent  in  teaching  and 
learning  there,  and  the  forcing  power  in  the  way  of 
money  capital  which  is  used,  the  result  is  not  so  great 
as  it  ought  to  be,  even  as  regarding  the  mental  eifects 
upon  those  who  go  there.  I  think  that  it  would 
be  very  much  increased  in  the  case  of  those  who  do 
resort  to  tho  university,  and  also  in  the  numbers  who 
would  resort  to  it,  and  in  tin:  influence  upon  the 
country  at  large,  if  a  wider  range  were  taken  and  a 
more  practical  character  given  to  the  studies,  or  rather 
a  more  practical  application  of  knowledge  cultivated. 
At  the  same  time  the  advantage  to  science  and  scientific 
men  of  the  Cambridge  education  would  be  very  great, 
forasmuch  :;-  it  tends  to  check  hasty  assumption  and 
proinoic  careful  investigation  and  ^i\c  a  more  logical 
character  to  deduction.  The  deficiency  I  --pi  aU  of  is 
necessarily  attended  with  n  great  loss  of  interest  in  tin- 
work,  inasmuch  as  practical  illustration  and  practical 
application  seldom  ('nil  to  create  an  interest  in  the 
student  ;  and  to  excite  that  should  be  one  of  the  great 
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objects  of  a  teacher.  A  more  thorough  system  of 
practical  application  would  attract  practical  men  much 
more  to  the  university  and  to  science,  and  would  tend, 
1  cannot  doubt,  to  obliterate  the  ruinous  fallacy  re- 
specting the  incompatibility  of  practical  with  scientific 
acquirements  which  has  still  too  deep  a  hold  on  the 
English  mind.  There  are,  it  may  be  too  truly  said, 
two  classes  of  men,  scientific  men  and  practical  men, 
and  each  has  rather  a  contempt  for  the  other.  One 
of  the  great  objects  of  Cambridge  should  bo  to  blend 
the  two,  and  to  carry  on  science  more  into  the  range 
of  practice.  The  university  would  thus  administer 
more  to  the  necessities  of  the  age,  would  come  into 
contact  with  real  life,  and  would  produce  its  legiti- 
mate effect  in  improving  building  and  engineering, 
mechanics,  agriculture,  &c. 

4359.  Do   you   consider   that  you   could  combine 
sound  theoretical  teaching  with  practical  applications 
in  the  university  ? — Yes,  certainly. 

4360.  But  do  you  think  it  is  impossible  for  the 
university  to  turn  out  persons  ready  to  enter  the  pro- 
fessions without  further    practical  acquaintance  with 
them,  subsequently  acquired  ? — I  did  not  mean  to  say 
that,  but  that  they  might  carry  on  the  theoretic   in- 
struction in  harmony  with  and  into  practical  work,  if 
there  were  more  means  of  illustration.     If  there  were 
more  collections  and  models  of  engines,  buildings,  and 
ships,   and  things  of  that  kind,  by  which  the  various 
professors  could   illustrate  their  lectures,  and  could 
show  the  application   of    their   mathematics  in   this 
practical  manner,  I  think  that  would  fit  the  students 
to  enter  into  the  practical  work  of  life  much  better. 

4361.  To  what  causes  do  you  attribute  the  deficiency 
of  which   you   have   been   speaking  ? — In   the    first 
place  there  are  too   few  laboratories,    and   too   little 
opportunity  for  experimental  work  ;  too  little  oppor- 
tunity, that  is,   for  the   application  of  mathematical 
science.     We  have  scarcely  any  philosophical  appa- 
ratus, a  thing  which   would   be  hardly  credited.     If 
we   exclude   the   observatory    there   is   none.     I  am 
glad  to  say  that  there  is  some  improvement  in  prospect 
in  that  respect,  owing  to  the  important  and  munificent 
gift  of  our  Chancellor.     That  is  one  of  the  first  causes, 
that  there  is  really  no  opportunity.     I  know  men  who 
have  gone  to  Paris  and  elsewhere  to  see  instruments, 
and  to  obtain  practical  knowledge.     It  is  also  much 
to  be  regretted  that  so  little  practical  work  is  done  by 
the  resident  graduates  of  Cambridge.     I  need  not  say 
in  this  room  that  there  are  brilliant  exceptions,  but 
the  number  engaged  in   practical  work  is  singularly 
few. 

4362.  Do  you  consider  the  system  of  teaching  too 
much  isolated  ? — Yes.     I  consider  that  the  Cambridge 
system  moves  too  much  in  its  own  circle,  and  has  too 
little  relation  with  the  world  around. 

4363.  Not  sufficiently  influenced  by  what  is  going 
on    in    the    world    around  ? — Yes  ;    I  might  ol>; 
perhaps  that  this  opinion  I  hear  expressed  by  many  of 
the  eminent  men  who  come  to  Cambridge,  and  by 
none  perhaps  more   distinctly  and  more  strongly  than 
by  tho    astronomer  royal,  who  I   know  feels    \  cry 
much  the  deficiency  of  Cambridge  ill   this  respect.      I 
have   asked  the  question  of  other  eminent  men,  and 
they  almost  always   agree  in  the    remark  that    a  jireut. 
defect  in   Cambridge  is  that,  its  mathematics  have  too 
little  application  and  applicability. 
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4364.  Do  you  consider  that  the  work  of  teaching  is 
conlined  loo  much  to  those  brought  up  in   Cambridge 
itself? — It   is  confined  exclusively  to  those  brought 
up  in  Cambridge,  or  almost  exclusively  so  ;  very  rarely 
is  anyone  employed  as  a  teacher  in  Cambridge  unle.-s 
lie  is  a  Cambridge  man. 

4365.  Will  you  now  refer  to  the  different  classes  of 
teaching? — The   persons   engaged    in  leaching  are,  in 
the  first  place,  the  college  lecturers.     Now  the  college 
lecturers  as  a  general  rule  are,  as  one  may  express  it, 
put  oil  to  teach  ;  they  are  requested  or  directed  by  I  lie 
head  of  the  house  to  give  lectures  on  certain  subjects. 
They  do  not  make  it  their  avocation.      It  is  of  course 
to  a  certain  extent  their   avocation,  but  their   present. 
position  and   their  future  interests  are   hardly  at  all 
influenced   by   it.     Whether  they  lecture  well  or  ill, 
llicv  commonly  do  not  advance  themselves  at  all.    The 
greater  number  of  them  are  contemplating  an   entirely 
different  kind  of  life,  they  are  intending  either  to  go 
to  the  barer  into  the  church;  they  are  merely  teaching 
as  a   temporary    occupation  in  which  they  have  not 
any  great  interest,  and  the  result  is  that  in  many 
instances    the    college   lectures   are   not    what   they 
ought  to  be,  and  fail  to   excite   the   interest   which 
they  might  do  in  the  students.     My  life  has  thrown 

great  deal  amongst  undergraduates  as  well  as 
other  members  of  the  University,  and  I  find  that  the 
common  expression  is,  "  What  is  the  use  of  going  to 
college  lectures  ?  they  do  no  good  ;  we  get  nothing  by 
them  ;"  the  remarks  made  are  by  no  means  compli- 
mentary. Moreover,  it  has  to  be  borne  in  mind  that 
those  gentlemen  are  occupied  merely  in  teaching  the 
system  hi  which  they  have  been  brought  up,  so  that 
in  thus  leading  others  in  the  direction  in  which  they 
!ia\c  themselves  gone,  they  do  not  really  advance 
themselves  much.  Then  the  second  class  of  teachers, 
and  those  who  perhaps  do  the  greatest  real  work  in 
the  university,  are  the  private  tutors.  It  has  to  be 
borne  in  mind  that  the  object  of  the  private  tutor 
is  to  obtain  a  living,  to  be  successful  in  training  his 
men  to  pass  and  take  high  places  in  the  examinations  ; 
and  the  result  of  those  examinations  is  so  important 
that  they  must  be  guided  in  their  teaching  exclusively, 
or  almost  exclusively,  by  the  examinations.  The 
third  class  of  teachers  arc  the  professors,  who,  I 
think,  do  not  exercise  a  legitimate  influence  in  the 
university,  which  is  partly  because  their  teaching,  to 
attract  the  students,  must  coincide  and  be  regulated, 
or  nearly  so,  by  the  examinations.  If,  therefore,  a 
professor  extends  beyond  the  range  of  the  examina- 
tions, lit;  rarely  obtains  a  class.  I  am  aware  that  he 
does  so  in  some  instances,  but  in  others  it  is  notably  not 
the  cane.  There  are  certain  highly  eminent  professors 
who  have  very  small  classes.  One  I  might  specially 
mention,  the  first  man  in  his  branch  of  science  in  Europe, 
who  has  hardly  any  students  attending  him,  although 
i  he  subject  is  a  very  important  one  in  science.  And 
here  there  is  a  great  deficiency  in  our  system  of 
teaching,  that  is,  that  the  professors,  with  the  exception 
of  myself,  are  without  assistants,  whose  work  it  should 
especially  be  to  connect  the  scientific  teaching  of  the 
professors  with  the  practical  work  of  the  laboratories, 
men  who  would  act  as  demonstrators,  and  who  would 
explain  the  practical  application  of  that  which  is 
taught.  That  is  a  very  grave  defect  in  our  uni- 
versity. Young  men  of  that  kind  would  be  training 
for  the  higher  posts  of  the  university,  and  not  only 
so,  but  the  university  would  in  this  way  constitute 
a  school  for  the  preparation  of  gentlemen  to  teach 
in  various  other  schools  of  England.  This  would  be 
an  inducement  to  younger  men  to  stay  and  devote 
themselves  to  science.  I  do  not  know  that  a  more 
important  addition  could  be  made  to  Cambridge  than 
that  of  a  stall'  of  young  men  acting  under  till  pro- 
fe<s(irs,  and  associating  the  students  with  practical 
work. 

4366.  You  trace,  do  you  not,  the  deficiency  of  which 
you    have    been    speaking    in    a    considerable  degree. 

though  not  exclusively,  to  thesyste ['examinations  ? 

— Yes.     Inasmuch  as  examinations  must  be  the  reuu- 
hi  tors   of    study,    and   peculiarly     so    in    Cambridge, 


(i. 


because  the  rewards  connected  with  the  examinations 

are  so  high  that  a  student    preparing  for  his  examina-  Humphry.  /.\v ., 

tion  feels  that  he  is    preparing   for  bin   life   prize,  and  M.lt.,  I'.it.x. 
therefore   that  he  must  devote  himself  entirely   and 


exclusively  to  the  subject-  which  are  likely  to  be 
brought  before  him  in  the  examination.  Then  it  has 
to  be  remembered  that  the  examinations  are  conducted 
and  carried  out  almost  exclusively  by  the  persons  who 
have  been  brought  up  in  this  system.  I  think  that 
another  very  important  addition  to  our  university 
would  be  the  obtaining  the  a~-istancc  of  gentlemen  as 
examiners  who  are  distinguished  in  work  in  the  world, 
not  simply  gentlemen  who  have  formerly  been  at  ( lam- 
bridge,  but  those  who  have  never  been  members  of 
the  university  at  all,  distinguished  men  from  various 
parts  of  the  country,  in  order  that  new  elements  of 
thought  and  a  wider  range  might  be  given  to  the 
study.  This  has  already  been  done  to  a  slight 
extent,  and  I  am  happy  to  say  that  here  medicine 
and  natural  science  have  taken  the  lead.  We  have, 
at  present  on  our  staff  of  examiners  Dr.  Hooker  ami 
Professor  Flower  in  natural  science,  and  Mr.  Savory 
and  Mr.  Wood,  two  eminent  London  surgeons,  in 
medicine  imd  surgery.  The  importance  of  this 
is  felt  not  simply  by  their  being  examiners,  but 
the  examiners  at  Cambridge  ure  members  of  the 
various  boards  of  studies,  and  therefore  they  are 
capable  of  exercising  their  influence  through  those 
boards,  as  well  as  directly  through  the  examina- 
tions, and  the  gentlemen  whom  I  have  mentioned 
have  already  done  so.  There  is  no  university 
regulation  against  this.  It  is  quite  open  to  any 
person  to  be  appointed  an  examiner,  but  the 
effect  really  is,  in  mathematics  especially,  that  the 
examiners  are  nominated  mainly  by  the  colleges  in 
rotation,  and  each  college  therefore  usually  nominates 
some  man  of  its  own.  Some  are  nominated  by  the 
senate,  but  with  the  exceptions  which  I  have  mentioned 
they  have  always  hitherto  been  members  of  the  uni- 
versity. I  believe  that  Dr.  Hooker  was  the  first 
person  not  a  member  of  the  university  appointed  an 
examiner  at  Cambridge,  and  that  is  only  two  or  three 
years  ago. 

4367.  Do  you  think  it  is  possible  to  call  upon  young 
men  to  go  through  examinations  without  pointing  out 
to  them  with  tolerable  definiteness  the  character  of 
the   examinations    that  they    will    have   to   pass  ? — • 
That  must  be  done  to  some  extent,  but  there  is  a 
danger  of  its  being  done  too  exactly.     It  then  narrows 
the  student's  reading,  and  renders  it  dull.     Reading 
for  examination  is    not   the    best    kind   of    reading, 
and  the  more  one  limits  the  subject,  and  the  more 
definite   and   exact  the   groove,    the    worse  becomes 
the  effect  of  the  examination  upon  the  reading. 

4368.  Do  you  see  any  method  of  dispensing  with 
the  present  system  of  examinations  in  its  main  features  ? 
— No,  I  dp  not. 

4369.  Do  your   remarks   apply    both   to    the   ex- 
aminations  for  ordinary   degrees   and   for  honours  ? 

—  My  remarks  apply  chiefly  to  examinations  for 
honours.  The  examinations  for  ordinary  degrees  do 
not  produce  a  very  great  effect.  For  my  own  part  I 
wish  sincerely  that  there  were  no  such  things.  1  have 
always  earnestly  protested  against  the  existence 
of  the  poll  degree  or  the  poll  examination  at 
all.  I  think  that  to  make  that  distinction  at  the 
commencement  of  an  undergraduate's  career,  which 
it  does,  either  that  he  is  reading  for  honours  or  that 
he  is  not,  is  prejudicial,  and  that  it  would  he  better 
that  they  all  should  prepare  for  the  honours  examina- 
tions. Although  all  would  not  obtain  honours,  yet 
they  should  be  passing  along  the  same  road  with  those 
who  do.  I  think  it  would  be  far  better  that  all  should 
have  the  stimulus  of  honours  before  them,  although 
it  may  be  that  they  would  not,  in  many  cases,  obtain 
them. 

4370.  Now   will  you  be  so  good  as  to  give  the 
Commission  your  views   as    to   the   extent   to  which 
scholarships    and    fellowships    are    awarded?  —  The 
rewards    of   the   university  are  of   course    most    im- 
portant.    Indeed,   one  perhaps  might  say  that  with- 
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out   them  the  university  would  scarcely  exist.     They 
.,   really    sire    what    has    been    described    as    the    great 
tlM.,F.R.S.    forcing  power  of  the  place,  and  the  character  of  the 
Ft  ud  v  is  determined  very  much  by  them,  and  hitherto 
they  have  been  given  almost  exclusively  for  distinction 
in  certain  Milijects,  namely,  mathematics  and  classics. 

4371-2.  At  Cambridge,  the  great  majority  study 
mathematics  ?  The  majority  devote  themselves  to 
mathematics,  still  there  are  many  classical  men. 
There  are  some  400  fellowships,  of  which  I  believe 
about  40  are  given  annually,  which  is  more  than 
is  really  needed  for  the  special  subjects  of  mathe- 
matics and  classics.  Some  might  be  abstracted 
from  those  subjects  without  detriment  to  them,  and 
the  giving  of  these  to  other  branches  of  science 
would  promote  in  a  very  great  degree,  perhaps  more 
than  in  any  other  way,  the  study  and  the  advance  of 
those  sciences  in  Cambridge.  At  present  this  is  veiy 
little  done.  Only  one  fellowship  has  been  given  really 
and  distinctly  as  a  reward  for  science  —  that  was 
within  the  last  few  months  at  Trinity  College  after  an 
examination  in  natural  science  —  and  we  do  not  know 
when  there  will  be  another.  There  is,  therefore,  much 
uncertainty  about  it.  But  if  only  one  or  two  were 
offered  annually,  so  that  they  could  be  calculated  upon, 
the  effect  upon  the  study  of  science  in  Cambridge 
would  be  very  considerable.  The  scholarships 
also  are  given  almost  exclusively  for  proficiency 
in  classics  and  mathematics.  There  have  at  present 
been  hardly  any  given  to  university  students  for 
proficiency  in  natural  science  ;  at  Trinity  College 
one  is  given  annually,  and  at  Downing  College  one  is 
given  occasionally.  With  those  exceptions  I  think 
none  are  offered  to  undergraduates.  Scholarships  are 
offered  by  several  colleges  to  gentlemen  who  have  not 
become  members  of  the  university  ;  these  are  called 
open  scholarships.  They  are  given  in  an  increasing 
number,  and  they  certainly  operate  well,  and  are 
drawing  some  very  good  men  to  our  colleges.  It  is 
one  of  the  bright  points  in  connexion  with  natural 
science  in  the  university,  that  there  are  some  young 
men  growing  up,  lately  attracted  to  us,  who  I  hope 
and  think  will  do  credit  to  the  university. 

4373.  Should  you  wish  to  see  science  scholarships 
and  science  fellowships  awarded  without  requiring  any 
mathematical  knowledge  on  the  part  of  those  who 
obtain  them?  —  Mathematical  knowledge,though  a  great 
advantage,  should  not  be  a  sine  qua  non.  Before  I 
leave  the  question  of  fellowships,  I  might  observe 
that  I  think  that  the  length  of  tenure  is  an  evil.  It 
makes  the  prize  too  valuable  as  a  result  of  an  examina- 
tion at  that  period  of  life  ;  it  renders  the  strain  of 
competition  in  the  examination  too  severe,  so  that  men 
not  unfrequently  break  down  under  it,  or  seem  to  be 
exhausted  after  it.  And  moreover,  a  man  having 
obtained  one  of  those  fellowships  feels  that  he  has 
done,  as  it  were,  his  life's  work,  that  he  has  attained 
the  grand  object  for  which  he  has  been  straining, 
and  he  is  too  apt  then  to  rest  upon  his  oars  ;  he  is 
indeed  provided  for  for  life,  and  definite  courses, 
especially  to  the  church,  are  then  open  before  him, 
which  render  it  unnecessary  for  him  to  pursue  any 
branch  of  science,  or  rather  divert  him  from  science. 
A  fellowship  should  place  a  man  upon  a  vantage 
ground,  but  it  should  be  a  vantage  ground  for 
further  work.  If  it  terminated  after  8  or  10  years, 
ho  would  still  be  under  the  stimulus  of  further 
inducement  to  work.  It  would  give  him  the  oppor- 
tunity to  obtain  a  better  position,  would  be  a  step 
on  the  ladder,  but  not  the  top  of  it.  A  fellowship 
for  life  should  be  a  reward  for  subsequent  efforts.1 
If  a  man  distinguished  himself  in  Cambridge  or  else- 
where, then  the  fellowship  should  be  made  permanent, 
provided  he  continued  his  work  in  Cambridge.  It 
should  be  a  reward  for  distinction,  and  a  means  of 
nt  It-acting  distinguished  men  to  Cambridge.  That  is 
done  to  some  extent  already.  I  think,  moreover, 
that  a  fellowship  should  be  given  without  restric- 
tion. There  should  be  no  matrimonial  bar.  The 
prohibition  against  matrimony  is  a  prohibition  against 
nature,  and  we  should  be  very  unwilling  to  war 


against  the  great  laws  of  nature.  One  has  to  bear 
in  minil  also  that  it  dries  up  and  renders  sterile  some 
of  the  best  blood  of  our  country,  which  is  no  slight 
matter.  I  think,  moreover,  that  a  fellowship  should  be 
free  from  denominational  restriction.  1  use  the  word 
"  denominational  "  as  distinguished  from  "  religious." 
I  have  no  desire  that  education  should  be  separated 
from  religion,  but  I  do  think  that  the  rewards  should 
be  free  from  any  denominational  restriction. 

4374.  Do  you  tee  your  way  to  attachiiig  any  con- 
ditions to  fellowships  which  should  have  the  effect  of 
stimulating  fellows  to  apply  themselves  more  to  work 
in   the   university? — My    feeling   would   be   that  a 
fellowship  should  be  an  entirely  open  thing,  that  it 
should  be  given  as  a  reward  for  high  work  done,  and 
that  there  should  be  no  bar  of  any  kind  whatever  in 
connexion  with  it,  and  that  the  holder  should  be  free 
to  go  where  he  likes  and  do  what  he  chooses.     A  life 
fellowship  should  be  associated  with  a   residence  in 
Cambridge. 

4375.  You  would  not  like  to  see  all  the  fellows 
required  to  remain  in  the  university  and  apply  them- 
selves  to   university  work  ? — No,  I  would  let  it  be 
entirely  open,  that  they  should  go  into  the  world,  and 
that  it  should  indeed  be  just  as  I  have  said,  a  vantage 
ground  for  further  work  in  the  world  or  in  Cambridge, 
leaving  the  world  and  Cambridge  free  to  them.     It 
would  be  in  many  instances    a  positive  injury  to  a 
man  to  be  obliged  to  reside  in  Cambridge,  so  much  so 
that  he  would  be  better  without  a  fellowship  accom- 
panied by  such  a  restriction. 

4376.  When  you  speak  of  throwing  the  fellowships 
perfectly  open,  do    you   mean   that  you  would  give 
them  to  persons  not  educated  at  the  university  ? — 
That   is   not   quite   my   meaning.     I  mean  that  the 
terminable  fellowships  should  be  rewards  for  exami- 
nations in  the  university  ;  the  non-terminable  fellow- 
ships I  think   might  be  open  to    all   the   world.      It 
might  be  open  to  the  colleges  to  select  distinguished 
men  from  any  quarter  and    grant  them   fellowships, 
provided  they  would  do  work   in  Cambridge ;  and  I 
would  desire  that  they  should  sometimes  select  men 
who  had  not  had  a  Cambridge  education. 

4377.  Have  you  any  opinions  to   offer  to  the  Com- 
mission respecting   the    heads  of  colleges  ? — I  think 
that  it  is  to  be  regretted  that  the  highest  prizes  of  the 
university,  and  which  constitute   some  of  the  most 
desirable  posts  in   the  country,  should  be  given  with 
so  little  reference  to  distinction  in  the  men  who  hold 
them,  and  with  so  little  prospect  of  work  to  be  done 
by  them.     This  depends  chiefly   upon   the  mode   of 
appointment  to   headships,  which  seems  to  me  to   be 
radically  bad.     The   heads   of  houses    are  appointed 
by  the  fellows.     The   fellows,  therefore,  as  a  general 
rule,  appoint  the  senior,  and  by  appointing  the  senior 
every  fellow  gains  a  step.    Now  the  senior  is  too  often 
the   man  who  has   simply  lived  longest  in  Cambridge, 
and  it  would  be  a  great  improvement  if  the   electors, 
the  fellows  of  colleges,  were  not  able  to  appoint  one 
of  their  own  body. 

4378.  How   should  you   like   to    see  the  heads   of 
colleges  appointed ? — I  think  that   the  fellows  would 
make  a  very  good  selection  if  they  could  not  appoint 
one  of  their  own  body,  for  of  course  the  head  of  a 
house  should  be  acceptable  to  the  fellows,  and  I  have 
no  doubt  they  would  sometimes  select  men  eminent 
in  science. 

4379.  Do    you    think    that  much    work   might  be 
expected  from  the  heads  of  colleges  if  they  were  ap- 
pointed in  a  different   manner? — I  think  that  if  they 
were  appointed  in  consequence  of  being  distinguished 
men,  the  energy  which  had  made  them  so  would  con- 
tinue to  cause   them  to   do   more  work.     At  present 
they  arc  chiefly  occupied  in  the  business   of  the  uni- 
versity.    Many  give    a  great   deal    of  time    and    do 
valuable  service  to  the   university,  but  still  when  one 
hears    in  mind    the    number    and    the   value  of   the 
appointments,  I  do  not  think  there  is  an  equivalent 
rendered. 

1380.  What   are   your  views   with   icspect  to  the 
length  of  the  vacations  ? — That  they  are  too  long.    I 
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would  not  make  that  remark  with  regard  to  the  long 
vacation.  It  is  n  valuable  period  lor  private  study 
nml  work,  when  the  undergraduate  can  proceed  unfet- 
ti'ivd  and  unhindered,  hi.s  time  not  interrupted  by 
lectures,  -and  when  he  can  devote  himself  to  practical 
work  in  the  museums  or  elsewhere,  and  it  is  long 
cmm^h  for  him  to  arrange  hi.s  plans  and  do  it  in  a 
definite  manner.  Moreover,  the  long  vacation  affords 
an  opportunity  to  some  men  to  travel  or  outer  upon 
some  definite  occupation  or  course  of  study.  The 
long  vacation,  therefore,  I  would  not  interfere  with, 
but  the  Other  vacations  are  too  long,  more  especially 
the  Christmas,  vacation,  which  averages  six  weeks. 
Tlie  time  is  determined  by  the  colleges,  which 
require  the  students  to  come  up  on  a  certain  day,  and 
they  often  rather  throw  impediments  in  the  way  of 
their  coming  up  before  or  remaining  beyond  the  time 
prescribed.  The  result  is,  that  the  professor's  lectures 
must  bo  regulated  by  the  period  at  which  the  under- 
graduates are  compelled  to  reside  by  the  colleges. 
Practically,  we  are  obliged  to  discontinue  our  lectures 
before  the  10th  of  December,  and  it  is  very  little  use 
to  begin  before,  February.  1  have  myself  tried  it,  and 
have  announced  my  lectures  earlier,  and  the  result 
was  that  the  first  part  of  the  course  was  given  to 
almost  empty  benches. 

4381.  (Professor   Stokes.)  You  spoke  of  the  vaca- 
tions which  yon  thought  too   long,  and   yon  said  that 
you  did  not  refer  to  the  long  vacation,  the   only  other 
two  are  Christmas  and  Easter  ;  would  you  consider  the 
Easter  vacation  too  long  ? — It  is  the  Christinas  vaca- 
tion that  I  feel  most  strongly  about. 

4382.  (Chairman.)  Do  you  consider  that  athletics 
are  attended  to  in  a  degree  that  is  prejudicial  to  study  ? 
— I  do  not  think  that   they   are   so  prejudicial  as  is 
commonly  supposed.      The    advantages    accruing  to 
physique,    courage,  and   the  development   of  manly 
character,  more  than   compensate   for  the   evils  that 
attend  them.     I  have  had  a  very  large   acquaintance 
with   undergraduates  through  a  quarter  of  a  century, 
and   I  have  rarely   known    any  seriously    injured    by 
boating  or  other  athletics. 

4383.  Is  it  not  the  common   view   at   Cambridge 
that  they  are  now  pushed  to  an  extreme  ? — I  think  it 
is  rather   the  view.     We  have  to  take  into  conside- 
ration,  in  connexion   with  athletics,  not    simply  the 
persons   who  are   occupied  in  them,  but  the  stimulus 
to    exertion,   and  the   amusement  it  affords  to  those 
who  are  not.   We  must  not  forget  au  important  feature 
in  Cambridge  life  which  is  called  "going  down  to  the 
boats";  that   is   a  run,  and  a  joyous  cheerful  amuse- 
ment for  nearly    the   whole    university,  the  effect  of 
•^hieh  is  as    important  as  upon  those  who  are  actually 
occupied  in   the  boating,  and  is  unattended  with   any 
evil.     I   do    not    mean    to    say  that  athletics    do  not 
divert   some   men   from   study — they  do;  but,  I  think 
there  must  be  an  evil  associated   with   every  good  ; 
and  if  young  men,  especially  young    Englishmen,  are 
to    enter  upon  any  amusement,  they  must  and  ought 
to  do    it  heartily.     The   mere    fact  of  their  interest 
being  engaged  and  occupied  in  something  is  beneficial 
to  many  of  them.     If  their  interests  were  not  occupied 
in  it  they  would  be  either  unoccupied,  or  occupied  in 
something   worse.       In  speaking  of  Cambridge   as  a 
[>!;:<•:•  of  study,  one   ought  not  to  leave  out  the  social 
feature  of    college    life,   which  is   a   very  important 
element,   and    which    certainly    produces    good   effect 
upon  character  ;    it  tones  down  asperities  and  calls 
forth  decision  and  energy  and  good  qualities  ;   and  on 
the  whole  I  mint  say  that  I  think   the  Cambridge  un- 
dergraduates are  remarkably  well-behaved.     We  hear 
of   their  noise  iu   the   senate   house:   we  hear,   now 
and   then  of  their   lamp    breaking,    and  their    being 
lirought   up  by  the  police  ;  but,   on   the  whole,  when 

msider  how  many  are  collected  together,  it  is  a 
matter  of  astonishment  how  orderly  they  are,  and  cer- 
tainly, in  my  relations  with  them  as  teacher,  nothing 
can  be  more  agreeable  than  their  conduct  uniformly 
is.  I  have  never  had  the  slightest  annoyance  from 
any  student,  and  if  there  has  been  anything  that  called 
for  correction,  I  have  usually  found  it  taken  with  good 


feeling  and  thankfulness,  so  that  I  can  speak  in  warm 
terms  of  their  general  good  conduct. 

4.'!S4.  You  would  say  generally  that  they  are  under 
(lie  influence  of  good  feeling  and  high  principle? — 
Thoroughly  so  ;  and  1  would  even  go  on  to  say  (ami 
my  relations  with  (he  various  classes  of  students  have 
enabled  me,  perhaps  better  thiin  any  oilier  man,  to 
f(>rm  an  opinion  on  this  point),  that  the  morale  of  the 
university  is  better  than  is  generally  represented. 

4.'»S,).  An  examination  in  natural  science  is  now 
one  of  the  special  modes  in  which  a  young  man,  afier 
having  passed  previously  through  the  i\vu  ;_'riier:il 
examinations,  can  obtain  his  degree  ? — Yes. 

438(5.  Is  not  comparative  anatomy  and  physiology 
one  of  those  special  branches  of  science  in  which 
there  is  an  examination  ? — Yes. 

4387.  Have   you  any  means  of  forming  an  opinion 
as  to  how  that  system   is  working? — I   do   not  think 
that  at  present  it  produces  much  (-fleet,  it  is  incipient, 
it    has    only    been    a    few   years    in   operation.      Pro- 
bably   in   the   course  of  time  it  will   produce  a  good 
effect,  but  at  present  it  is  not  very  productive.     I  have 
known   one  or  two  who   have  been  induced  to  follow 
science  from  it. 

4388.  The  greater  part  of  the  candidates  for  decrees 
take  one  of  the   other  special  divisions,  do  they  not  ? 
— Yes.     I  think  that  it  would  ho  productive  of  better 
effect   if  it   were  connected  with  the  natural  science-, 
tripos. 

4389.  You  would  have  the  same  examination    for 
all,  and  not  one  examination  for  pass  men  and  another 
for  honours  ? — Precisely  so  ;  but  I   should  require  a 
higher  standard  fora  tripos.     There  are  three  cL 

in  the  tripos,  and  I  would  have  other  classes  which 
were  not  honour  classes. 

4390.  But  the  same  papers  set  to  all? — Yes,  the 
same  papers  set  to  all. 

4391.  Can   you  give  the  Commission  any  informa- 
tion about  the  natural  sciences  tripos,  how  is  it  going 
on  ? — The  natural  sciences   tripos  has  existed  for  20 
years,  and  it  has  not  flourished  so  much  as  it  ought  to 
have  done.     The  number  of  candidates  has  generally 
been  about  12  ;  this  year  there  are  more.    The  Mandard 
attained  by  the  men  is  not   very  high.     In  the  last 
two  years  only  one  has  been  thought  worthy  of  being 
placed  in  a  first   class.     Moreover,  the   candidates  are 
chiefly  medical  students,  who  obtain  some  aiUam 

in  their  medical  course  by  passing  through  the  na- 
tural sciences  tripos,  and  are  therefore  attracted  to 
that  tripos  rather  by  those  advantages  which  they  will 
obtain  as  medical  students.  I  think  that  this  com- 
parative failure  is  owing,  in  the  first  place,  to  natural 
science  not  yet  being  an  educational  subject  in  the 
country  to  any  great  extent  :  so  that  of  those  who 
come  to  Cambridge  very  few  have  any  grounding 
in  it,  and  therefore  they  find  the  avenues  10  d. 
more  easy  and  natural  to  them  by  the  other  sub- 
jects, classics  and  mathematics  ;  and  they  are  also, 
if  they  are  men  of  energy  and  application,  far  more 
cei-tain  of  obtaining  a  reward  by  following  those  other 
courses.  The  route  through  the  natural  science ; 
tripos  is  at  any  rate  an  uncertain  a\enue  to  a  fellow- 
ship. The  feeling  is  growing  in  favour  of  natural 
science  in  the  university  and  in  the  colleges ;  ami  I 
am  always  told  by  the  fellows  of  colleges,  "  We  will 
"  elect  a  natural  r-cienec  man  if  you  produce  a  good 
"  one."  But  1  answer,  "  We  will  produce  a  good 
'•  one  if  you  will  offer  the  reward."  It  is  rather  ex- 
pecting the  cart  to  go  without  the  horse,  and  that  is 
our  present  position.  One  has  great  hopes  from  tin- 
better  class  of  young  natural  science  scholars  who 
have  recently  come  to  Cambridge,  that  their  distinc- 
tion may  be  such  that  they  will  force  their  way 
through  the  barriers  into  fellowships,  and  the  feeling 
certainly  is  increasing  in  favour  of  it.  At  only  one 
college  in  the  university  at  present  is  it  admitted  as  a 
part  of  the  regular  college  examination,  that  is  St. 
John's,  and  I  have  very  little  doubt  that  St.  John's 
will  soon  give  scholarships  and  fellowships. 

4392.  There  are  a  considerable  number  of  subjects 
included  in  the  natural  sciences  tripos  ;  are  the  candi- 
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dates  required  to  show  a  competent  knowledge  in  all 
..,   those  hraiK-hcs.  or  <>»ly  >n  a  certain  number  of  them  ? 
M.H..  F.R.S.     _It  is  preferred  thai  they   should  show  proficiency  in 

two  rather  th:in  in  more,  but  there  is  no  rule. 
•v.  1870.  4393.  I  belie\  -e  that  for  many  year.-  after  the  classical 
tripos  v.-as  first  established  the  number  of  Candidates 
who  presented  themselves  was  comparatively  small, 
but  it  lias  latterly  greatly  increased.  Do  you  think 
that  the  same  thing  may  possibly  occur  with  re- 
spect to  the  natural  sciences  tripos  ?  —  I  think  it  will, 
but  the  progress  to  it  is  slow,  20  years  have  already 
elapsed. 

4394.  Can  you  furnish  the  Commission  with  any 
recommendations   which    you    think  would  have   the 
effect  of  encouraging  the  development  of  the  study  of 
science  in  the  university  ?  —  I  think  that,  in  the  first 
place,  there  should  be  a  great  addition  to  our  labora- 
tories  and   working  rooms  for  experimental  physics, 
mechanics,  and  chemistry. 

4395.  With  respect  to  philosophical  apparatus,  do 
you   think    that   that  is  greatly  wanting   in  the  uni- 
versity ?  —  There   is  none  at  all,  and  to  what  I  have 
mentioned  should  be  added  engineering,  architectural, 
and  shipbuilding  models,  models  and  apparatus  illus- 
trative of  the  science  of  projectiles  and  gunnery,  and 
other   practical   work.      I   state    these   things   in    a 
feneral  way.  that  there  should  be  means  by  which  the 
studies  of  the  place  can  be  applied  practically.     My 
idea  would  be  that  those  and  other  things  of  the  like 
kind  should  be  near  the  lecture  rooms  of  the  mathe- 
matical and  physical  professors,  so  that  they  could 
illustrate  then-  lectures  from  them.     There  should  b; 
a  staff  of  demonstrators  or  assistants  to  aid  the  pro- 
fessors in  the  practical  application  of  their  several 
branches    of    study  ;    and   there   should   be   a   more 
frequent  addition  to  the  boards  of  examiners  of  dis- 
tinguished men  who  are  not  resident,  the  selection  not 
being  confined  to  members  of  the  university. 

4396.  You  have  stated    that    the    university  has 
already  in  one  or  two  cases  taken  steps  in  that  direc- 
tion ?  —  Yes,  I  should  also  recommend  a  more  liberal 
admission  of  science  into  the  competition  for  college 
rewards,  and  especially  such  a  combination  of  colleges 
as  should  ensure  the  offer  of  one  or  two  fellowships 
annually     to   science.      At    the   present   time   each 
college  elects  its  fellows  independently  of  every  other 
college,  and  therefore  there  may  be  a  distinguished 
student  at  one  college  which  is  rather  averse  to  the 
study  of  natural  science,  and  he  would  gain  no  reward. 
If  all  the  colleges  combined  together  they  could  with- 
out any  difficulty  whatever  oft'er  one,  two,  three,  or 
more  fellowships  for  science  to  the  members  of  the 
university. 

4397.  The  colleges  do  occasionally  elect  a  fellow 
from  another  college,  do  they  not  ?  —  Yes  ;  but  this 
is  exceptional,  so  much  so  that  I  do  not  think  it  pro- 
duces much  effect  ;  it  cannot  be  regarded  as  a  part  of 
the  system. 

4398.  The  Oxford  system,   I  believe,  differs  from 
the  Cambridge  in  that  respect  ?  —  I  believe  it  does. 

4399.  Would  those  laboratories  and  working  appa- 
ratus  ami   models  of  which  you  have  been  speaking 
require   a   very  large  outlay  of  money  ?  —  Yes,    they 
would. 

4400.  Without  any  buildings,  but  on  the  apparatus 
itself?  —  Yes.     This  is  a  great  difficulty  ;    our  univer- 
sity is  poor   whilst  the  colleges  are  wealthy,  but  each 
college  is   a  separate  institution,  and  therefore  there 
is  great   difficulty  in  getting  the  various  colleges  to 
combine  for  a  common  purpose.    Preferring  greatly 
spontaneous  and   voluntary  action  to  anything  com- 
pul.-ory,    I  have  always   longed    for  the  time  when  the 
colleges  should  voluntarily  do   this,   but   the   prospect 
of  it  is  not  very  great,  and  I  cannot  help  feeling  that 
it   will    be    nece—  nry    lo  apply  pressure  from  without 
before  it  will  be  done. 

4401.  However,  is   it    not   the  fact  that  within  the 
last  few  weeks  the  colleges   have   taken  a   step  which 
practically  has  the  effect  of  placing  at  the  disposal  of 
the  university   a   HI  in    which    previously  the   colleges 
applied  to  their  own  purposes  ?  —  That  is  the  fact,  but 


the  particular  course  which  has  been  taken  has  been 
adopted  partly  because  it  was  felt  that  it  would  In- 
very  difficult,  if  not  impossible,  to  bring  the  colleges 
to  a  combination  in  any  other  way.  In  fact,  the 
consent  of  the  colleges  has  not  been  given  to  this  ; 
in  this  instance  it  was  done  by  the  action  of  the 
heads,  and  it  was  felt  that  to  bring  the  machinery  of 
the  various  colleges  into  harmonious  operation  would 
take  so  long  a  time  that  it  would  be  almost,  negativing, 
which  they  were  most  anxious  not  to  do,  the  liberal 
offer  which  had  been  made  by  the  Chancellor. 

•1402.  The  practical  iv.-nlt  was,  that,  it  placed  at 
the  disposal  of  the  university  a  fund  of  from  1,OOOZ. 
to  1,2001.  a  year,  in  addition  to  its  previous  income  ? 
— It  did  so,  which  will  very  soon  be  absorbed. 

4403.  Will  you  be  so  good  now  as  to  state  to  the 
Commission  what  was  the  original  object  of  the  pro- 
fessorship  which  you    hold  ? — It    was    founded    170 
years  ago,  and  the  object  of  it  was  to  teach  anatomy 
as  then  understood,  which  included  the  whole  science 
of  anatomy   and   physiology   at   that    time.      During 
that  period  the  range  of   science  has  very  greatly 
increased,  and  at  the  present  time  my  professorship  is 
flanked   by    the   professorship  of  zoology   and   com- 
parative  anatomy,  and  within  the  last  few  months 
Trinity  College  has  taken  the  very  important  step  of 
founding    a    pra:lectorship  of  physiology,    which    is 
one  of   the    most    hopeful    things,   that    have    lately 
taken  place  in   our  university,  and  which    is  com- 
mencing in  a  successful  manner. 

4404.  What  is  the  stipend  attached  to  your  profes- 
sorship?— 300/.  a  year,  and  in  addition  to  that  there 
is  a  dividend  of  about  30Z.  or  40/.,  from  students'  fees, 
which  are  paid  to  common  professorial  fund,  and   the 
fees  from  my  class,  which  amount  to  about  100/.,  one 
portion   of  which   I  pay   to  my   demonstrator.     The 
stipend  and  fees  together  amount  to  about 400/. 

4405.  The  university  provides  you   with  a  demon- 
strator, does  it  not  ? — Yes,  who  is   paid    \00l.  a  year. 
I  have  extended  the  course  of  instruction  since  his 
appointment  ;  he  shares  some  of  the  duties  with  me. 

4406.  He  is  appointed  by  yourself,  is  he  not  ? — 
Yes,  he  is  appointed  by  myself,  with  the  sanction  of 
the  vice-chancellor. 

4407.  Your  professorship   is  connected,  is  it  not, 
both  with  natural  science  and  with  medical  science  ? 
— The  professor  of  anatomy  is  expected  to  take  the 
department  of  human   anatomy,   and    one  course   at 
least  of  his  lectures   is   to   be  suitable  for  students  of 
natural  science.     This  is  a  very  important  point,  for 
it   makes  my   professorship  what  it  ought   to  be,    a 
connecting  link  between  the  science  of  the  university 
and  practical  medicine. 

4408.  I  think  you  have  already  stated  that  most  of 
those  young  men  who  attend  your    natural   science 
course  of  lectures  do  so  with  a  view  of  ultimately 
taking  degrees  ? — Yes,  a  large  number  do. 

4409.  Do  any  attend  the  lectures  without  any  view 
to   taking   honours   or   to   taking   their   degree,  but 
merely  from  having  a  natural  liking  for  the  subject  ? 
— Yes,  a  few  do,  but  not  many. 

4410.  What  provision   has  the  university  made  in 
the  way  of  museums  and  rooms  for  the  study  of  com- 
parative anatomy  and  human  anatomy  ? — There  arc 
two  buildings,  both  of  which  are  more  or  less  under 
my  charge.     There  is.  in  the  first  place,  a  part  of  tin- 
new  museums,  in  which  is  the  museum  of  comparative 
anatomy,  which  is  fairly  provided  and  very  convenient 
for  the   practical   working   purposes   of  the   students, 
and  which  is  daily  increasing.    Connected  with  it  there 
is  a  superintendent  who  receives  a  stipend  of  10()/.  a 
year,  and  that  gentleman  pays  an  assistant  dissector. 

4411.  Is  there  sufficient  space  around  the  museum 
for  future  additions  ? — There  is  considerable  space. 

4412.  Are  the  buildings  so  constructed  as  to    be 
callable  of  addition  ? — Yes. 

4413.  Is    there    vacant    space    adjoining    them  ? — 

Yes. 

1114.  This  museum  lias  been  built,  lias  it  not, 
within  the  last  10  or  12  years? — Yes.  There  is  a 
very  good  lecture  room  and  a  private  room  for  myself, 
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s  superintendent's  room,  and  an  articulator's  room  ; 
bill  there  is  still  need  of  rooms  lor  (he  dissection  of 
large  animals  and  e..\|ieriiiienl.s  upon  animals,  lor  (he 
assistant  dissector,  for  the  students'  dissections,  and 
I'm-  microscopic  work.  I  think  also  that  in  connection 
with  a  building  of  that  kind  in  the  university  there 
ought  to  be  a  library  containing  the  best  Anatomical 
works,  ami  especially  books  of  plales,  so  that  the 
students  may  see  Ihe  originals  from  which  their  hand 
books  are  supplied,  and  be  able  to  refer  to  original 
sources.  In  a  room  of  that  kind  examinations  could 
be  held  for  natural  science,  also  meelings  of  societies. 

4415.  Is   there  sufficient  space  at,  present  for  those 
objects  ? — There  is  ground  room,  but  not  any  space 
in  I  he  actual  building. 

4416.  Do  you   think  that  a  special  library  is  re- 
quired   independent    of   the   university    library?  —  I 
think    there    ought    to    be  a    library    to    which    the 
students  could  readily  have  access  in   connexion  with 
their  work  ;  the   dissecting   room,   tbc  museum,  and 
the  library  should  be    in   close   connexion   with  one 
another. 

4417.  I  presume  that  the  university  library  contains 
such  works  as  those  you   have   been   speaking  of? — 
It   contains   most  of  them.       There    ought   to   be    a 
demonstrator    or    teacher  of    practical    comparative 
anatomy. 

1  US.  Under  your  direction  ? — Under  the  direction 
of  the  profesMir  of  zoology  and  comparative  anatomy 
and  myself.  I  have  always  made  it  a  great  point 
that  the  professor  of  anatomy  should  have  a  position 
in  that  which  may  be  perhaps  called  the  science  part 
of  the  building.  I  have  always  felt  that  there  are 
principles  involved  in  it,  that  a  Cambridge  professor 
of  anatomy  ought  not  to  be  regarded  as  a  mere 
teacher  of  practical  anatomy,  to  prepare  students  for 
medicine,  but  that  his  duty  should  be  to  bring  the 
practical  apparatus  of  medicine  into  relation  with 
science  and  scientific  anatomy. 

4419.  Is   it  proposed  that  the  new  protectorship 
of  Trinity    should   be    in    any    way   connected   with 
your  professorship  ? — He  is  appointed  entirely  by  the 
college,  and    the  college   therefore    can  regulate  his 
proceedings  exclusively  of   the  university  ;    but  the 
students  of  the  university  have  a  right,  I  believe,  to 
attend  his  lectures.      At  the  present  time  his  labora- 
tory is  in  a  building  in   the   new  museum,  and  he  is 
therefore   using  a  university  building,  and  I  feel  it 
very  important  that  that  relation   should  continue  to 
exist,    that  the  teaching  of  physiology   should  be  in 
close  connexion  with  the  teaching  of  the  other  branches 
of  natural  science.      It  economizes   the  time  of  the 
students,  and  is  a  great  advantage  to  the  professors 
and  teachers,  who  can  assist  one  another  and  mutually 
co-operate. 

4420.  Is   it    proposed    that   there    should    be    any 
mutual  arrangement  with  the  holder  of  the  pralector- 
ship,   with    respect    to    the    respective    courses    of 
lectures  ? — No,   there    is    merely   a   private,   arrange- 
ment ;  the  university  would  have  no  power  to  arrange 
the    courses  of   lectures    of   the    projector.      I    have 
spoken    hitherto    of    the   building    appropriated    to 
zoology   and  comparative  anatomy  ;  there  is  also  a 
building  appropriated  to   human    anatomy  which  is 
the   original  anatomical    building  of  the    university, 
and  which,  to  my  regret,  is  separate  from   the  other. 
In  it  there  is  a  good  dissecting-room  fairly  supplied 
with  subjects. 

4421.  That    is   where    Professor    Clark   used    to 
lecture,  is  it  not  ? — Yes  ;  there  is  also  a  lecture  room 
de\  oted  to  practical  anatomy,  and  a  museum  of  human 
anatomy  and    pathology.     There    is  a  private  room 
which  is  used   by    the  demonstrator,  and  serves   for 
the   practical    microscopic   class.       The   Begins    pro- 
JWsor    uses    this   building   and  the   specimens   in   the 
museum. 

4422.  Perhaps   there   are   other   more    pressing  re- 
quirements  of  the   university  than   additions   to  this 
museum? — Yes.     The  additions  I   have  mentioned  to 
comparative  anatomy  are,  1   think,  very  important  to 
the  study  of  that  branch  of  science. 


Will  you  be  so  good  us  to  state  to  the  Com- 
mission how  many  courses  of  lectures  and  demonstra- 
tions you  are  in  the  habit  of  delivering  ''.  —  I  give  a 
course,  of  50  lectures  on  anatomy  and  physiolo ;r\  in 
the  new  museums  ;  these  an-  intended  (orMudii 
natural  science  as  well  as  medical  student-.  In  that 
course  1  examine  the  students  every  dav  for  the  lir-t  n-n 
minutes  of  the  1  ecu  ire,  makingaresMWjeof  the  previous 
lecture,  and  I  give  written  examinations  two  or  three 
in  each  term.  There  is  a  microscopical  demonstration 
once  in  a  fortnight,  and  a  practical  microscopic  class 
once  in  a  week,  where  each  student  is  instructed  in  ex- 
amining and  preparing  specimens  !>y  a  gentleman  who 
has  lateU  obtained  one'  of  the  scholar-hips  of  Christ's 
College,  and  who  is  paid  by  me  for  the  purpose.  1 
give  also,  in  conjunction  with  the-  demonstrator  of 
anatomy,  a  course  of  practical  lectures  on  anatomy  in 
the  human  anatomy  museum  amount  Ing  to  about  60, 
and  the  demonstrator  and  myself  superintend  the  dis- 
section by  the  students.  It  is  of  course  a  question 
whether  there  should  be  a  medical  school  in  Cam- 
bridge at  all  ;  but  a  medical  school  is  one  of  the 
means  by  which  the  science  of  the  university  may 
be  brought  into  relation  with  practice,  that  is  to 
say,  a  means  by  which  scientific  teaching  may  be 
carried  on  into  the  more  directly  practical  part  of 
medical  study.  That,  should  be  the  work  of  a  medical 
school  in  Cambridge,  not  to  profess  to  fit  the  students 
fully  for  the  actual  practice  of  medicine,  but  rather 
to  introduce  them  to  it,  and  that  may  be  done 
well  in  Cambridge.  In  the  hospital  and  in  the 
staff  of  teachers  there  are  sufficient  accessories  to 
do  that  well  ;  to  attempt  more  than  that  would  be 
a  mistake ;  but  in  order  that  this  should  be  done  well, 
it  is  important  that  the  professors  in  the  medical 
school  should  be  selected  with  reference  to  scientific 
attainments ;  that  they  should  not  be  selected,  as  is 
too  apt  to  be  the  case,  simply  from  the  gentlemen 
who  happen  to  be  practising  in  Cambridge.  All  our 
students  ought  to  be  obliged  to  resort  to  the  metro- 
politan hospitals  and  schools  for  at  least  two  or  three 
years  of  their  time. 

The  capabilities  of  Cambridge  for  promoting  science 
and  scientific  education  in  the  country  are  very  great, 
and  might,  by  a  little  effort  and  judicious  arrangement, 
be  turned  to  much  greater  account  than  they  now  are. 
The  disposition  to  do  this  is  daily  increasing  in  the 
University,  interest  in  science  is  growing,  and  such 
assistance  or  even  compulsion  from  without  as  is  requi- 
site would  be  hailed  with  pleasure  by  many  of  the 
residents. 

4424.  (Dr.   Sharpey.)  Adverting   to   a    statement 
which   you    made    at   the   commencement    of   your 
evidence,  with  regard  to   the  importance  of  giving  to 
the  study  and  teaching  in  Cambridge  a  more  practical 
direction,    you    have    already    explained    yourself   as 
regards  the  direction  towards  medicine,  but  would  you 
contemplate  also  having    special    teaching    in   such 
technical  subjects  as    engineering,    for    example,    or 
mining,   or  civil  or  naval  architecture  ;   would   you 
actually  undertake  instruction    in  those   subjects  at 
Cambridge,  or  would  you  merely  refer  to  them  as  an 
illustration  of  the  value  of  the  application  of  pure 
science  ? — Chiefly  that. 

4425.  That  is  to  say,  that  a  professor  who  gave  a 
systematic  course  in   any  branch  of  science,  we  will 
say  physics,  should  show  the  applications  of  it  in  its 
different  directions  ? — That  is  what  I  mean. 

4426.  You  would  not  contemplate  the  establishment 
of  a  school  of  engineering,   or  any  of  those  technical 
subjects  ? — That  is  not  at  present  my  idea.     I  do  not 
mean  to  say  that  such  might  not  be  done  in  the  course 
of  time,  but  I  did  not  mean  that. 

4427.  With    regard    to    the     difficulties    met    with 
by  students  in  working  for  the  examinations,  I  think 
you    said    that     if    you    point    out    the    subjects    too 
specifically,  men    are   induced  lo  work  in  a  groove,  in 
which  I  perfectly  agree   with  you  ;   but  on  the  other 
hand  how   could  that  be  remedied,  because  if  you  do 
not  specify  any  particular  subjects,  is  not  the  study 
apt  to  be  too  broad  and  too  shallow  ? — The  difficulty 

N  n  4 


G.  M. 

ffvmp/iry,Eiii. 
M.D.,  1  /:  3. 

30  Nov.  1870. 


288          KOYAL    CO.M.M1  — ION   o\    SCIENTIFIC    INSTRUCTION,   ETC.: — MINUTES    OF    EVIDENCE. 


G.  .!/.  is,   in  i h:it  ns  in  all  otlu-r  instance*,  to  hit  the  happy 

"I-,   ineilinin.      1    tliink  :il    present    il    is   in    Ion  narrow   a 
J/./'  .  /•'./,.>.    ^i,,,^,^  ,„•  r!u  her  in  H  groove  of  not  sntlicient  appl'-'a- 
"     -     tiou,  too  much  in  tin-  groove  of  pure  science. 

-U-'S.  How  would  il  do  to  give  an  option  to  the 
student  to  take  up  particular  branches,  because  then 
von  would  not  force  him  into  a  particular  groove? — 
That  is  done  to  some  extent,  but  not  sufficiently,  I 
think. 

4429.  The  students  would  often  prefer  to  do  that, 
would  they  not,  if  they  had  not  a  dread  of  an  exami- 
nation impending  over  them? — Perhaps  so,  "hut  that  is 
to     be    regulated    by    the  questions    very    much;  at 
present  the  questions  are  set  exclusively  by  those  who 
have    already    gone    through    the    examination,    and 
therefore  present  too  much  sameness. 

4430.  Have  you  thought  of  a  remedy  for  that  ? — 
The  only  remedy  that  1  have  thought  of  is  adding  to 
the  staff  of  examiners  men  who  have  been  into  the 
world  and  seen  more  of  the  application  of  mathematics 
to  the  various  subjects  of  science. 

4431.  Would   you   allow   candidates    to    obtain  a 
degree  in  Cambridge  upon  science  alone  who  had  had 
no    literary    culture? — No  ;  I   think    that    a   certain 
amount  of  literary  culture  is  a  necessary  engine  to 
work  with. 

4432.  To  what  extent  would  you   say  that  Latin, 
Greek,  or  modern  languages  should  be  required  ? — I 
would  require  a   certain  amount  of  language   know- 
ledge.    I  do  not  myself  feel   that  language  knowledge 
is  to  be  obtained  specially  through  any  one  particular 
medium. 

4433.  Looking  to  the  prospective  improvement  of 
the  endowed  schools  throughout  the  country,  do  you 
think  that  a  well-trained  young  man  coming  up  from 
one  of  those  schools,  and  a  fair  specimen  of  the  train- 
ing of  those  schools,  might  be  prepared  to  enter  upon 
the  Cambridge  studies  without  taking  up  literature  at 
all,  that  is  to  say,  without  taking  up  Greek  or  any  of 
the  languages,  and  to  go  on  with  science  ? — Yes,  cer- 
tainly, a  great  many  are  so,  and  it  is  to  be  regretted 
that  when   they  come  to  Cambridge,  if  they  have  the 
qualification,  they  should  not  be  allowed  at  once  to 
enter  upon  science. 

4434.  Would  you  test  that  by  an  examination  in 
Cambridge,  or  would  you  think  it  preferable  that  there 
should  be  a  final  examination  at  a  school  to  attest  the 
young   man's  fitness,  that  he  should  come  up  with   a 
certilicate,  analogous  to  what  the  Germans  call  abi- 
turientcn-exameti  ? — I  do  not  think  really  that  it  would 
make  much  difference,  provided  the  university  had  an 
assurance  of  the  sufficiency  of  the  examination. 

4435.  (Professor  Stokes.)  Is  it  not  the  case  that  of 
late   years  several  colleges  have  combined  together  for 
the  purpose  of  college  lectures  ? — Yes,  they  have. 

4436.  Do  you  not  think  that  that  has  a  tendency 
to  improve  the  character  of  the  college  lectures,  partly 
by  rendering  the  classes  more  homogeneous  and  partly 
by  affording   a  greater  stimulus   to  the  lecturers  ? — 
Yes,  I  think  it  is  an  improvement,  but  that  it  would 
have  been  better  if  the  combination  had  been  wider, 
and    if    tin;    university    had    been    taken    more    into 
consideration.     For  instance,   Trinity  and  St.  John's 
combine,  St.  John's  to  teach  chemistry,  and  Trinity  to 
leach    physics.      I    think    it   would  have  been    better 
if  they  had  combined  in  the  university  with  the  Pro- 
fessor  Liveing  and  with   the   professor  of  physics  to 
teach  physics  and  chemistry  to  the  whole  of  the  uni- 
versity.     At    pre.-eiit    there    is    a    loss  of  power  in  our 
colleges,  owing  to   the    want   of   arrangement   and   co- 
operation wilh    the  university.      There    is   a    cli'.'inical 
laboratory  at  Downing,  another  at  Sidney,  and  a  third 
at    St.   John's.     There    are    therefore    lour    chemical 
laboratories   in    the   university,    neither    of   which    is 
efficient,  and   neither  of  which  is  properly  stalled.     If 
they  had  tdl   been  combined  together  into  one  labora- 
tory, with  half  the  stall'  there  would  have  been  a  much 
more  efficient  mode  of  teaching.     I  regret  much  to  see 
the  system  growing  up  in  the  colleges  in  that  sort  of 
way. 

4437.  But  still  you  think  that  the  combination,  as 


-  it  has  gone,  has  been  beneficial  ? — It  is  so  recent 
that  it  hardly  has  had  much  ell'eci  at  present,  but  I 
should  conceive  that  it  would  be  an  important  step  in 
the  right  direction,  especially  as  I  hope  that  they  will 
soon  supplement  it  by  a  combination  for  the  purpose 
of  giving  rewards. 

4438.  You  have  expressed  an  opinion  in  favour  of 
the  intoduction  of  examiners   from  without;    are  the 
Commissioners  to  understand  that  you  have  in  view 
what  I    may   call  the    staple  subjects  of  Cambridge, 
classic*  and    mathematics,  or  only  those    which    arc 
studied  there  less  generally  ? — I    include   the  staple 
subjects  of  classics  and  mathematics. 

4439.  Did  I  understand  you  rightly  to  say  that  you 
are  in  favour  of  abolishing  altogether  the  ordinary 
degree,  and  obliging  everyone  to   choose   some    par- 
ticular tripos,  and  to  study  for  that,  and   to   show  a 
certain  amount  of  mediocrity  as  a  qualification   for  a 
degree  ? — Yes. 

4440.  And  I   think  I   understand  you  to  say  that 
you  would  set  before  every  student  an  examination 
paper  containing  questions  for  the  highest  man  in  the 
department? — Yes;  I  would   set  before  him  a  paper 
containing  various   questions,  as  is  at  present  done 
in   the  mathematical   tripos;  there  is   a  preliminary 
examination  for  the  tripos    in    which    the    questions 
are  of  a  lower   standard  ;  I   see   no  reason   against 
nuiking  those  questions  come  within  the  range  of  the 
lower  class  of  men.     I  would  not  at  all  lower  the 
standard  of  the  tripos,  but  would  append  to  it  other 
classes,  in   the  hope  that  all  who  strove  for  a  place 
would  have  the  ambition  of  the  higher  classes  before 
them. 

4441.  W7ould  you  be  in   favour   of  splitting   each 
tripos  into  two  parts,  in  the  manner  in  which  the 
mathematical  tripos  is   now  split,  and  allowing  a  man 
to  get  his  degree  on  the  strength  of  passing  the  lower 
examination? — That  would  be  one  mode  of  doing  it, 
but  I  have  no  especial  feeling  in  favour  of  that  one 
mode. 

4442.  Do   you   not   think    that    at    present,  with 
the  mathematical  tripos  there  is  a  considerable  amount 
of  mathematical  knowledge  required  in  order  that  a 
man  should  get  his  degree  on  the  strength  of  mathe- 
matics alone ;  is  the  amount  too  great  to  require  from 
a    mere    puss-man  ? — Certainly,    the    present    exami- 
nation gives  him  a  degree  as  an  honour  man.     1  would 
not  require  so  high  a  standard  as  that  for  an  ordinary 
degree,  but  that  the  examination   should  be  the  same 
in  substance,  the  standard  being  different,  my  object 
being  that  each   man   as   he   passes   through  the  Cam- 
bridge course  should  have  honours  before  him. 

4443.  But   do   not  you  think  that  there  are  mam- 
men  whose  object  and  ambition  would  be  simply  to  iret 
through  ? — Certainly,  but  I  think  that  there  are  also 
many  whose  ambition  would  rise  higher.     The  triposes 
would  operate  upon  a  larger  class  that  they  now  do. 

4444.  Are  you  of  opinion  that  what  1  may  call  a 
one-sided  course  of  reading  is  a  good  course  for  a  man 
who,  at  the  outside,  will  attain  only  mediocrity  in  that 
department  ? — I  think  that  they  would  attain  to  greater 
knowledge  in  the   one  department  than  they  now  do. 
At  present  it  is  such  a  very  moderate  amount  of  know- 
ledge that  is  required  in  the  several  departments.     An 
ordinary  degree  man  has  to  get  up  a  certain  amount  of 
ten  or  a  do/en  subjects,  whereas  an  honour  man  gets  up 
one  only. 

4445.  After  having  passed  a  qualifying  examination 
in  the  others  ? — Yes;  they  all  pass  the  same  qualifying 
examination,  but  then   the  one   set  of  men    take  up  a 
number    of  subjects,  whereas   the    other    devote    them- 
selves more   especially  to  one.     I  think   it  would   be 
better  if  they  all  took  the  latter  line,  and  haxing  shown 
a  fair   groundwork  of  knowledge,  they  would   then    be 
rather  induced  to  pursue  some  separate  subject  by  the 
honours  before  them. 

4446.  You  spoke   of  one  fellowship  which  had  re- 
cently been  given  for  eminence  in  the  natural  sciences 
at  Trinily  College.     1  have  in  my  mind  the  case  of 
a  fellow  who  I  presume  was  elected  for  eminence  in 
that  department,  although  not,  1  imagine,  at  a  special 
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examination,  and  perhaps  there  may  be  other  <-a 
the  university  which  I  do  not  at,  thai  moment  tliink 
of? — There  h;ive  been  three  who  have  been  elected 
to  fellowships  partly  because  they  were  eminent  in 
natural  science.  li  was  taken  in  conjunction  with 
other  things;  but  the  Trinity  fellowship  is  the  only 
one  which  lias  been  distinctly  awarded  for  eminence 
in  natural  science. 

4447.  You  stated  that  you   thought    it    would    bo 
desirable   that  different    colleges  should    combine    in 
give  a  fellowship  for  we  will  say  natural  science  ;  how 
would  you   carry  that  out,  would   you   have  a  spi  vial . 
examination  after  the  degree  examination  ? — No,  I  hat 
would  not  be   necessary.      If  the  17  col le ires   arranged 
amongst   themselves  that  from  one  or  the  other  every 
year  one  or  two  fellowships  should  be  given  to  those 
who  stood  first  in  the  natural  science  tripos,  provided 
they  deserved  it,  I  think   it  might  be  done    without 
any  great    difficulty.     1   wish,    for   instance,   that    it 
should   be    known   definitely   beforehand   that   in   the 
year  1871    there  will  be   two   fellowships  for   natural 
science,  and  in  the  year  1872  the  same,  and  that  could 
only   be   done   by   several    colleges    combining    and 
agreeing  to  do  it.     Emanuel  might  say,  we  will  give 
a  fellowship  in  1872,  St.  John's  in  1873,  Trinity  in 
1874,  and  so  on. 

4448.  But  no  obstacle  exists  at  present  to  the  elec- 
tion by  any  college  of  a  fellow  for  eminence  in  natural 
science  ? — That  is  quite  true  ;    but  a    candidate  of 
natural  science  has  no  assurance  that  if  he  does  well 
he  will  be  really  elected. 

4449.  There  is  no  such  assurance   in   the  case  of 
classics   or   mathematics,   except   the  custom   of  the 
place,  at  present  ? — No  ;  but  the  custom  of  the  place 
does  give  the   assurance  which  it  does  not  give  in 
natural  science. 

4450.  Because  those  studies  have  won  their  way, 
and  the  natural  sciences  have  yet  to  do  so  ? — Quite  so; 
but  the  natural  sciences  would  win  their  way  much 
more  quickly,  and  without  real  detriment  to  the  other 
sciences,  if  the  plan  1  have  indicated  were  adopted. 

4451.  (Sir  J.  P.  Kay-Shuttlcworth.)   With  regard 
to  preparatory  instruction,   are  you  able  to  give  the 
Commission  any  suggestions  as  to  the  branches  of  scien- 
tific studies  in  the  endowed  schools  and  public  schools 
which  you  think  would  be  most  useful  to  young  men 
intending  to  come  to  the  university  ? — The  branches 
of  study   which  arc  fundamental  to  others,  such  as 
physics  and  chemistry  ;  persons  who   are  intending  to 
devote  themselves   to  natural  science  should  obtain  as 
a  basis  a  knowledge  of  the  fundamental  properties  of 
matter. 

4452.  The    previous  preparation    in   those  studies 
would,    in    your   opinion,    increase    the    number  of 
students  who  were   disposed    to  enter  upon  a  course 
of  scientific  culture  in  the  university  ? — Very  much. 

4453.  With  regard  to  the  examinations,  has  it  ever 
occurred  to  you  that  the  scientific  examinations  might 
be  modified  by  trials   in  manipulation,  in  observation, 
and  in  experiment,  and  generally  in  phenomenal  illus- 
tration ? — That  is  already  a  part  of  the  examination 
at  Cambridge.     The  chemistry  student   is  taken   into 
the  laboratory,  and  in  anatomy  the  student  is  required 
to  dissect  or  to  describe  specimens,  and  in  botany  like- 
wise, and  geology,  mineralogy,  comparative  anatomy, 
and  in  fact  in  all  branches  of  natural  science. 

4454.  Is  that  extended   to  experimental  physics? — 
At  present  T  am   afraid  we  hardly  have  experimental 
physics.     Experimental    physics    is    at    present     not 
separated  ;  it  is  about  to  be  so,  I  am  happy  to  say. 

4455.  Is  it  extended  to  optics  and  astronomy  ? — 
I  believe  not. 

4456.  You  would  think   it  desirable  that  it  should 
be    extended    to    all    the  branches  of  experimental 
physics  ? — Very  important. 

4457.  You   have   expressed   your    opinion   on  the 
importance  of  assistant  professors   or    demonstrators 
aiding  the    professors    in     their  teaching    of  natural 
science.     Would  you   think   it  desirable  that   there 
should  be  in  the  university  a  sort  of  graduated  pro- 
fessoriate, as,  for  example,  an  eminent  professor  who 
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would  give  part  of  his  time  to  research,  and  an 

AOl  pro) :iud  probably  a  di'inon-lratnr  COD- 

jlOCted  wiih  each  nl'iln-  chairs? — That  would  be  inOHt 
important,  that  is  to  .-ay.  the'  greater  the  number  I  hut 
W6  Can  involve  in  the  work  of  -ciciiee  teaching  the 
better,  under  whatever  form  or  nanii-. 

4458.  Have  yon  thought  from  what  sources  in  the 
university  yon  could  derive  funds  lor  such  a  graduated 
professoriate  ?  UV  have  no  sufficient  fund*  in  the  uni- 
versity. The  only  source  from  which  they  could  be 
obtained  in  Cambridge  is  fruni  the  colleges. 

44.5!).  Could  you  accomplish  that,  by  taking  a 
certain  portion  of  the  funds  of  the  fellowships,  either 
by  limiting  the  time  or  limiting  the  amount  of  tin- 
endowment  of  each  fellowship,  or  by  applying  the 
fellowship  itself  to  the  object  which  you  have  "adverted 
to  ? — I  conceive  that  the  lies!  plan  would  be  to  draw  a 
certain  proportion  from  the  common  college  funds  t'nr 
those  purposes,  and  leave  the  remainder  to  be  appro- 
priated to  the  payment  of  the  members  of  tin-  college, 
as  fellows,  scholars,  and  so  on. 

4460.  Having  derived  something  from  the  common 
college  fund,  you  would  leave  the  college  itself  to  deter- 
mine the  appropriation  of  the  remainder  to  fellowships 
and    other   purposes? — Under  certain    restrictions    I 
would. 

4461.  Did  I  rightly  understand  you  to  say  that  you 
do  not  expect  that  the  colleges  would  make  such  ex- 
tensive  changes   in    the   application   of  their    funds 
without    some  external   pressure  ? — I    fear   that   they 
would  not. 

4462.  Have  yon  formed  for  yourself  any  idea  of  the 
nature  of  the  power  that  should  be  brought  to  bear  in 
this  way  upon  the  colleges  ? — It  can  only  be  the  power 
of  the  nation  by  legislation. 

4463.  The  tendency  of  your  suggestion,  therefore, 
is  to  increase  very  greatly  the  power  and  efficiency  of 
the  university  instruction,  and  to  render  the  colleges 
in  that  respect  contributory  to  the  university  instruc- 
tion ? — Quite  so. 

4464.  Have   you    formed   any   definite  idea,  with 
respect   to   scientific   culture,  what   the    function  of 
the  college  should  be  as  compared  with  the  function 
of  the   university  ? — The    function  of  the  college   in 
scientific   culture  at  present  I  do  not  think  need  go 
much  beyond   that   of    furnishing    the  funds  for  the 
university  instruction,  and  furnishing  the  rewards  to 
be  obtained  for  that  instruction  upon  examination. 

4465.  Might  there  not  perhaps  be  some  useful  con- 
nexion between  the  college  and  the  professorial  in- 
struction in  the  way  of  preparatory  tuition  or  repetition, 
as  for  example,  if  the  demonstrator  of  a  professor  were 
likewise  a  tutor   in   a   college,  or   a    sub-tutor   in    a 
college? — I  think  that  the  combination  would  hardly 
work.     The  numbers  whom  we   can  expect  to  study 
science  in  each  individual  college  cannot  be  very  great 
at  present,   and  they    are    better    collected    into    one 
university  school. 

4466.  You  would  expect  one  source  of  the  increase 
of  the   number  of  students  of  science  in  the  university 
to  be  the  better  preparation  in  the  public  and  endowed 
and  other  schools  ? — Yes,  certainly. 

4467.  And  another  would   be   the  diversion  of  the 
rewards  of  the    university  from  their  too  exclusive 
appropriation   to    classics    and  mathematics  ? — There 
would  be  three  sources,  first,  the  one  that  you  men- 
tioned, the  better  preparation  in  the  endowed  schools, 
secondly,  the  better  instruction  in  the  university,  and 
thirdly,  the  different  appropriation  of  the  rewards. 

4468.  Supposing  a   man  to  have  had  a  good  pre- 
paration,   literary   and    scientific,    in    an  efficient  en- 
dowed school, '  and  to    have  obtained  there,  or  from 
some  public  board,  satisfactory  testimonials,  would  you 
admit  him  in  the  first  instance  to  a  sufficient  literary- 
examination  in  the  university,  so  that  if  he  passed  it 
he  might  devote  his  whole  time  to  scientific  culture  ? 
— I   would  admit  him    to    such  examination  in  the 
university  under  any  circumstances,  provided  he  proved 
to  the  university  that  he   had  a  sufficient  basis   of 
general  knowledge.     I  would  then  allow  him  at  once 
to  proceed  with  his  scientific  studies. 

O  o 


a.  .M. 

Jfa/n/i/irv,  Kiq., 
M.H.,  f.lt.i,. 
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G.  M.  4469.  You  would  permit  him  to  offer  himself  for 

tfu'n/.Arv, E»<I.,  SU(.),  examination  without  rendering  it  obligatory 
*JJ22?t  ul)0n  iin  •-I"lll'nts  ''— '  lllillk  tllilt  ''"'  l'»iv'-i-sity  should 
30  NUT  is-o  "!IV<1  :l"  as-urance  m  6ome  wftv  or  other  that  the 

_! J '.  '    student  ottering  himself  has  competent  general  know- 

ledi 

4470.  And  such  an  examination  in  the  university 
would  be  a  sufficient  assurance  ? — Yes. 

4471.  Then  having  admitted  him  through  that  gate 
into  the  studies  of  the  university,  if  he  were  disposed 
to  devote  himself  thenceforth  purely  to  scientific  cul- 
ture, would  you  put  any  impediment  in  his  way  ? — 
Certainly  not. 

4472.  You  would  admit  him  to  a  scholarship  in  the 
first   instance  if  he  could  obtain  one  by   merit,    and 
afterwards,  having  obtained  honours,  to  a  fellowship  ? 
—Yes. 

4473.  After   that  would  you  admit  him   into  the 
government  of  the  university  ? — Yes,  certainly. 

4474.  At  present  I  understand  you  to  be  of  opinion 
that  the  instruction  in  the  university  is  almost  sterile 
in    its   practical  consequences  in  the  cultivation    of 
science,  or  even  in  its  contribution  to  the  practical 
work  of  life  ? — I  do  not  go  so  far   as  that,  but  I  think 
it  is  more  sterile  than  it  ought  to  be ;  it  ought  to  be 
more  productive.     I  would  not  say  that  it  is  sterile, 
because  tue  cultivation  and  training  of  the  mind  in 
any  way  can  hardly  be  considered  sterile. 

4475.  But  does  it  lead  as  one  consequence  to  much 
future  scientific  reading  ? — Not  nearly  so  much  as  it 
might  do  and  ought  to  do. 

4476.  Do  many  of  the  students  who  are  engaged  in 
the  ordinary  course  of  training  at  the  university  enter 
into  the   practical   scientific   professions   as  a  conse- 
quence of  their  training  ;  do  they  go  into  engineering, 
or  into  purely  scientific  pursuits  ? — I  am  afraid  not  a 
very  great  many.    That  is  a  direction  in  which  I  should 
like  to  see  our  education  extended. 

4477.  What  is  the  tendency  of  the  education  in 
Cambridge  upon  classes  of  men  who  like  the  clergy 
are  afterwards   to   devote  their  lives   to   a    separate 
profession ;  do  they  afterwards  combine  in  any  very 
great  degree  scientific  reading  or  scientific  pursuits  with 
their  own  profession  ? — Not  very  much,  I  think.     I 
do  not  see  that  that  is  especially  desirable.     I  think 
that  in  the  education    of   a    clergyman   you   should 
endeavour  so  to  train  his  mind  and  give  him  a  free 
power  of  thought  as  to  enable  him  to  deal  with  the 
subject  which  is  then  brought  before  him. 

4478.  But   you  would   think   it  desirable  that  he 
should  keep  pace  in  reading  with  the  general   pro- 
gress of  science  ? — In  general  reading,  but  I  do  not 
know  that  a  knowledge   of  science   would   be  more 
necessary  to  a  clergyman  than  a  knowledge  of  theology 
would  be  to  a  scientific  man. 

4479.  Are  you  of  opinion  that  it  would  be  impor- 
tant that  the  laboratories  should  be  more  university 
than  collegiate  laboratories,  and  the  museums  also  ? — 
Yes. 

4480.  That  they  should  not  be  simply  accessible  to 
students,  but  should  be  under  the  general  university 
government  ? — Yes. 

4481.  That  in  fact  there  should  be  a  unity  of  design 
and  action  in  the  scientific  culture  of  the.  university, 
tending  to  a  common  result  ? — Certainly. 

4482.  So  that  you   would   then    expect   a   much 
larger  amount  and  a  greater  degree  of  efficiency  in 
the  scientific  culture  than  by  the  separate  action  of 
the  colleges,  or  even  by  their  combined  action  in  any 
smaller  sphere  ? — Yes. 

4483.  (Mr.  Samuelson.)  Is  the  matriculation  ex- 
amination  at  Cambridge   a   college   or  a   university 
examination  ? — There  is  no  matrieiilation  examination. 
There  i-  no  examination  at  entrance  into  the  univer- 
sity.    The    preliminary    examination   in   education    is 
after  a  student  has  been  a  member  of  the  university 
for  two  or  more  terms. 

4484.  (Chairman.)  Some  of  the  colleges  have  pri- 
vate   matriculation  examinations  of  their  own,  have 
they  not  ? — Yes,  some  few  have ;    Trinity    College 
has. 


4485.  (Mr.  Samuelson.)  But  the   eollege  examina- 
tions are  not  universal,  there  is  not  an  entrance  exami- 
nation in  every  college  '; — No. 

4486.  You    have    stated    that    you   would  like  the 
mathematical  teaching  at  Cambridge  to  be  to  a  greater 
extent  preparatory  to  active  life.     Can  you  give   any 
instances  of  other  universities,  either  in   this  country 
or  abroad,  where  the  mathematical  teaching  is  of  that 
character  ? — I  am  not  very  much  acquainted  with  the 
working  of  other  universities. 

4487.  But  you  are  quite  clear,  I  presume,  in  your 
own  mind  that  there  would  be  no  difficulty  in  making 
it  so  ? — I  do  not  think  there  would   be   any,   and  per- 
sons better  able  than  I  to   judge  are   of  the 
opinion; 

4488.  You   have  also  spoken  of  the  assumption  of 
the  incompatibility  of  practice  and  science? — I  have 
spoken  of  the  very  injurious  effect  of  such  ideas. 

4489.  But  is  there  not   an  incompatibility  in  this 
sense,  that   it   is  difficult  for  a  young  man  to  acquire 
much  practice  and  much  science  before  the  time  when 
he  must  devote  himself  to  the  active  duties  of  life  ? — 
1  think  as  far  as  he  is  instructed  it  might  be  in  both. 

4490.  What  I  meant  was  that  he  has  only  a  certain 
number  of  years  to  devote  to  education,  and  that  there 
is  a  difficulty  in  combining  the  practical  and  the  scien- 
tific education  within  that  time  ? — I  think  that  the 
time  is  sufficient  for  the  combination  of  the  two,  and 
that  the  culture  is   rather  too  high   in  one  direction, 
and  that  it  would  be  better  if  it  were  less  in  the  one 
direction  and  rather  more  in  both. 

4491.  In  stating  that  opinion   do    you   base   it   in 
some  measure  upon  the  subject  with   which  yon  have 
principally  to  deal,  namely,  the  subject  of  medicine  ? 
— No  ;  I  base  it  rather  upon  my  knowledge  as  far  as 
it  goes  of  what  the  mathematical  examinations   are, 
and    my    observation   of  the  men  who  have  passed 
through  them. 

4492.  But  if  it  should  be  the  case  that  in  engineer- 
ing, for  instance,  and   in  construction  generally,  it  is 
desirable  that  youths  should  acquire  practical  know- 
ledge whilst  they  are  youths,  does  not  that  throw  some 
difficulty  in  the  way  of  the  combined  education  which 
you  would  like  to  see  given  at  a  place  like  Cambridge  ? 
— I  think  that  combined  education  might  be  given  in 
this  way,  that  when   a  professor  is  teaching  a  certain 
branch,  say  of  mechanics,  he  should  show  the  applica- 
tion of  his  principles  in  the  construction  of  a  house, 
or  an  engine,  or    a  ship,  and  that   he  should  ha\e  a 
house,  engine,  ship,  or  model  before  him  to  elucidate 
his  teaching. 

4493.  But  do  you  think  that  that  is  a  sufficient 
substitute  for  the  pupilage  which  is  now  usual  in  those 
branches  ? — That  I  think  is  quite  a  different  thing.     1 
think   he   must  have   that    pupilage    in    addition    for 
actual  practical  work  as  a  mechanic,  but  that  in  this 
sort  of  way  his  thoughts  would  be  directed  to  the 
practical  work  while  he  was  pursuing  the  theoretic. 

4494.  But   if  the  necessities  of  his  profession  and 
his  career  require  that  he  should  receive  that  practical 
teaching  before  a  certain  somewhat  low  limit  of  age, 
how  then  would  you  combine  the  two  ? — I  would  not 
propose  to  combine  that  kind  of  teaching;  for  instance, 
a  student  learning  mechanics  might  have  his  teaching 
of  mechanics  explained  by  a  steam  engine,  but  that 
would  not  at  all  enable  him  to  make  an  engine,  to  do 
the  actual   practical    work   of  making  the   nails  and 
hammering  the  rivets,  and  so   on.     The  students  who 
are  to  be  brought  up  us  engineers  usually  spend  a  great 
deal  of  time,  and  as  far  as  I  have  a  little   knowledge 
of    them    too    much  time,   in    actually   making   and 
hammering  rivets,  and  so  on. 

4495.  At  what  period  of  his  life  would  you  expect 
a  young  man  to  get  his  practical  knowledge  ?• — That 
might  be  done  either  before  or  afterwards.     I  am  not 
proposing  that  he  necessarily  would  ever  get  that  exact 
knowledge  at  Cambridge,  and  I  suppose  that  it  is  not 
an  essential  preparation  for  a  master  builder  that  much 
time   should   be   devoted  to  the   actual   manual  work 
of  machine   making.       My   idea    is    that  Cambridge 
should  teach  him  rather  the  principle  of  the  construe- 
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ticin  of  a  rivet,  and  tho  mechanical  powers  ami  pro- 
cesses, and  the  mechanical  knowledge  shoidd  lie  illns- 
t rated  by  the  rivet  and  liy  the  engine;  bill  Ihe  mode  of 

making  either  is  a  different  thing,  and  I  do  not  think 
that  that  need  come  within  the  course  o!' university 
education. 

4496.  Then  in  point  of  fact  you  would  not  make  t  he 
university  a  technical  school  ? — No,  I  think  not.     I  ain 
M-arcelv  prepared  to  say  that. 

4497.  And  if  for  the  purpose  of  any  profession  that 
technical    knowledge    should    lie    necessary,    then    the 
mere  university  teaching,  so  far,  would  not  "jive  it? — 
There  might  be  some  instances   in  which   it  could  ho 
done,    for    instance,   in   chemistry  theory  and   technical 
leachiiijr  are  combined,   and    in    medicine  to  a   certain 
extent    theory  and  technical    teaching   are  combined, 
but  1  should  fear  that  the  technical  teaching  of  engi- 
neering would  be  very  difficult  to  teach  in  Cambridge. 
1  do  not  mean  to  say  that  it  is  impossible,  but  wo  have 
no  provision  for  it.     I  do  not  contemplate  extending  it 
to  that  quite. 

4498.  Taking  the  application  of  chemistry  to  the  arts, 
you  would  teach  that  ? — Yes,  to  a  certain  extent. 

4499.  You  would  teach,  for  instance,  the  chemistry 
of  dyeing  especially? — Yes,  certainly. 

4500.  With  regard  to  the  want  of  application  of  the 
studies  to  the  business  of  active  life,  is  that  want  felt 
to   any    great    extent   by   tho  undergraduates    them- 
selves ? — I    have   heard    several    mention     the    want 
of  it, 

4501.  Do  you  think  that  the  undergraduates  would 
be  more  assiduous  if  a  more  practical  turn  were  given 
to  their  studies  ? — Yes,  more  interested  in  them,  and 
we  should  attract  then  a  larger   class  of  those   men 
who  are  proposing  to  enter  into  practical  life. 

4502.  Notwithstanding    certain    drawbacks     inci- 
dental to  the  university  in  reference  to  professional 
education  ? — Yes,  certainly. 

4503.  Has  the  competition  for  science  scholarships 
been  very  intense? — Yes,  in  some  instances,  and  they 
have  been  obtained  by  men  of  considerable  power. 

4504.  Have  the  competitors   been  tolerably  nume- 
rous ? — No,  I  do  not  say  that.     There  has  been  rather 
a  deficiency.     Not  a  few  of  the  scholarships  have  been 
not  awarded  for  want  of  sufficiently  good  competitors. 

4505.  So  that  there  is   some   foundation   for   the 
argument  of  those  who  would  like  to  adhere  to  the 
old  state  of  things,  that  the  number  of  persons  com- 
peting is  veiy  limited  as  yet  ? — Yes.     Most  of  the 
science  scholarships  are  what  we  call  open  scholarships, 
that  is,  scholarships  which  are  given  to  students  before 
they  have  become  members  of  the  university,  which 
competition  is  a  test  rather  of  the    teaching  in  the 
schools,  and  shows  a  want  of  that  teaching,  because 
several  scholarships  have  not  been  awarded  iu  con- 
sequence of  there  not  being  fitting  candidates. 

4506.  In  fact  until  science  is  better  taught  in  the 
ils,  it  would  not  be  of  much  use  to  increase  the 

number  of  scholarships  ?  —  I  think  the  number  of 
open  scholarships,  as  we  call  them,  is  really  sufficient, 
but  the  number  of  scholarships  awarded  in  the  uni- 
versity is  insufficient. 

4,107.   What  is  the  relative  proportion  of  open  scho- 

ii  is   and   scholarships    for  university  students  in 

mce  to  science  ?— In  reference  to  science  there 

is  only  one  scholarship  for  university  students,  and  that 

is  the;  scholarship  at  Trinity  College.     One  has  been 

offered    liv  Downing  College  to  the  University,  but  I 

am  not  sure  that  the  offer  is  repeated. 

4508.  Are  the  open  scholarships  not  also  available 
for  the  university  students? — No,  they  are  for  students 
who  have  not  yet  entered  the  university.  They  are 
open  to  all  the  world  to  induce  students  to  become 
undergraduates,  but  not  open  to  those  who  are  under- 
gradual  es. 

4509-12.  Are  the  men  who  come  up  to  those  open 

scholarships  generally  men  who  have  jnst  left  school? 

— Some  are  mea  who  have  jusl  lel'i  school.    The  better 

of  men  are    those  who  have  gone  through  an 


additional  education,  either  in  the  School  of  Mines, 
University    College,    King's    College,    or   some    other 

place, 

4513.  You  have  said  that  you    thought  that   the 
study   of  theology   was    a   better    preparation  for  a 
clergyman    than    the   study  of  science,   but  in  it  not 
tho  case   that  fellowships  are  not  granted    for  pro- 
ficiency in  theology? — Fellowships  are  granted  simply 
for  proficiency  in  clas.-ics  anil  mathem: 

4514.  Do  you  think  it  would  be  a  bad  thing  if  some 
clergymen  had  obtained  their  fellowships,  and   conse- 
quently their  college  livings,  rather  for  proficiency  in 
.-cieiice  than  (or  proficiency  in  classics  and  mathematics  ? 
— I  think  it  would  be  an  exceedingly  good  thing. 

4515.  That   there   should   bo   a    large   infusion  of 
scientific  knowledge  amongst  the  parochial  clergy? — 
Yes,  certainly.      I  meant  that  one  could  not  regard  a 
large  amount  of  scientific  knowledge  as  a  necessary 
qualification  for  a  clergyman. 

4516.  But  you  would  think  it  by  no  means  a  bad 
thing   that   some   fellows   who   subsequently  became 
clergymen  should  have  obtained  their  fellowships  for 
their  proficiency  in  natural  science  ? — No,  it  would  be 
an  exceedingly  good  thing. 

4517.  You  have  stated,  have   you   not,   that  you 
thought  that  some  outside  pressure  might  require  to 
be  brought  upon  the  colleges  before   they  would  con- 
tribute largely  from  their  funds  to  the  promotion  of 
natural  science  ? — I  fear  that  it  must  be  so. 

4518.  But  is  it  simply  that  they  require  pressure, 
or  is  it  that  they  require  powers  which  they  do  not 
now  possess  ? — There  is  nothing  to  prevent  them  con- 
tributing to  a  common  fund  to  the  extent  of  five  per 
cent,  upon   their  distributable  income,  provided  they 
agreed  to  do  so.     There  is  no  real  difficulty  in  that 
way  of  doing  it. 

4519.  With  the  consent  of  the  Privy  Council  could 
they   all   obtain    the  necessary  power  to  contribute 
to  a  common  fund  for  university  purposes? — Yes; 
the  difficulty  is  to  induce  them  to  combine  for  the 
purpose. 

4520.  (Sir  John  Lubbock.')  Did  I   rightly  under- 
stand you  to  say,  in  answer  to  Sir  James  Kay-Shuttle- 
worth  just  now,  that,  in  your  opinion,  a  general  know- 
ledge of  science  was  not  more  necessary  to  clergymen 
than  that  of  theology  was  to  scientific  men  ? — I  think 
that  one  cannot  expect  either  a  clergyman  to  have  any 
extensive  knowledge  of  science,  or  a  scientific  man  to 
have  an  extensive  knowledge  of  theology,  that  is  what 
I  meant ;  you  cannot  expect  either  to  have  a  great 
amount  of  both. 

4521.  I  suppose  you  are  speaking  of  scientific  men 
rather  as  instructors  than  as  discoverers  :   but  a  veiy 
small   proportion  of  scientific  men  are  engaged   in 
general  tuition,  and  as  far  as  they  are  occupied  in  the 
prosecution  of  research,  a  knowledge  of  theology  is 
not  particularly  necessary  for  them  ? — No,  I  think  not. 

4522.  On  the  other  hand,  clergymen  are  almost  all 
engaged  in  general  tuition,  therefore  there  is  a  differ- 
ence between  the  two,  is  there  not  ? — Of  course.     I 
was  speaking  of  their  special  duties  as  clergymen  rather 
than  of  their  functions  as  general  teachers. 

4523.  From  that  point  of  view,  would  you  not  con- 
sider that,  so  far  as  they  are  engaged  in  tuition,  a 
knowledge  of  science  is  very  desirable  in  the  clergy  ? 
— A  knowledge  of  science,  as  a  knowledge  of  letters 
or  a    knowledge   of  mathematics,   is   I  think  a  very 
desirable  basis  for  a  clergyman. 

4524.  Those  who  are  engaged  in  the  work  of  tuition 
require  a  more   general   culture  than  those   who   are 
engaged   in  the  special  application  of  study,  either  to 
the  purposes  of  profession.nl  occupation,  or  to  that  of 
research  ? — For  such  teaching  general  culture  is  most 
important. 

4525.  15ut  clergymen  are  teachers  in  99  cases  out 
of  100.  are  they  not  ? — General  teaching  is  often  one 
of  their  duties,  but  it  does  not  necessarily  form  part  of 
their  duties. 
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Ci.  M.  4526.  And  being  engaged  in  tuition,  you  would  con-      scientific    men?  —  Yes;    persons    engaged    in    tuition 

HumphryJ'.tq.,  <;j,i,.r  „   jrcncral  knowledge   of  science  more  important      require  more  general  knowledge  than  those    who  are 
M.A.,  t'.R.S.     <()  tliem  than    a    special   knowledge   of  theology  is   to      not. 


30  NOT.  1870. 


G.  D.  Lirriiig 
Esq.,  .Ul. 


The  witness  withdrew. 


GEORGE  DOWNING  LIVEIXG,  Esq.,  M.A.,  examined. 


4527.  Yon  are  Professor  of  Chemistry  in  the  Uni- 
versity of  Cambridge,  are  yon  not  ? — I  am. 

4528.  Can  you  give  the  Commission   any  informa- 
tion as  to  the  results  that  have  hitherto  been  obtained 
from  scientific  teaching  in  public  schools? — I   think 
that   the  roiilts,  so   far  as  I  have  seen,  are  very  small 
indeed  compared  with  the  noise  which  has  been  made 
about  them.     I  have  examined  a  great  many   boys 
directly   from   the  schools,  both    at   the  schools  and 
at  various  examinations,  and  I  think  that  the  results 
on  the  whole  are  very  small  indeed. 

4529.  Have  any  bond  fide  exertions  been  made  by 
the  schools,  or  has  what  has  been  done  been  merely 
to  meet   public  objections   to    the   want  of  scientific 
teaching? — I  fhink  that  something  has  been  done  of  a 
bom'i  fida  character,  but  I  think  that  the  schoolmasters 
are  often  a  little  at  a  loss  as  to  what  should  be  done. 
The  heads  of  schools  do  not  themselves   know  what 
could   be  well  taught,  and  they  have  some  difficulty  in 
finding  teachers.     I  think  that  on   both  those  heads 
they  have  rather  failed. 

4530.  Whence  has  your  experience  of  the  scientific 
teaching  of  schools  been  derived  ? — Partly  from  exa- 
mining some  of  the  larger  schools  :  the  Birmingham 
school  for  instance  I  have  examined  repeatedly,  and 
several  other  schools  occasionally  ;  and  I  have  always 
examined  for  some  time  past   under  the  Council  of 
Military    Education    for    admission   to    the   military 
colleges  and  for  direct  commissions,  so  that  a  good 
many  of  those  who  have  been  candidates  for  those 
colleges  and  for  commissions   have  come  under  my 
observation. 

4531.  What  opinion  have  you   formed  as   to   the 
influence  of  competitive  examinations  ? — On  the  whole 
I  think  they  have  given  a  considerable  stimulus  to  the 
study  of  science  in  the  schools;  they  have  been  pro- 
minently put  forward  in  the  programme  of  the  different 
competitive  examinations,  and  schoolmasters  have  been 
almost  obliged  to  introduce  something  of  the  kind  into 
their  schools.     1  think  that  they  originated  the  science 
department  in  Cheltenham  College,  which  has  been  a 
tolerably  successful  one,  and  they  have  originated  it  in 
some  other  schools. 

4532.  What  value  do  you  attach  to  the  examination 
tost  ? — I  think  that  in  the  first  place  it  is   almost  the 
only  test  in  the  perfect  honesty   of  which  the  public 
have  any  confidence.     They  believe    that  it   can   be 
carried  out  honestly  because  they  have  seen  it  so  done 
at  the  old   universities  for  some  time  past  where  the 
rewards  are  given  with  perfect  fairness,   and   no  one 
doubts  that  the  test   is  applied  with  honesty.     I  do 
not  think   that   they  believe  in  any  other  test  being 
applied  with  anything  like  equal  honesty,  but  at  the 
same  time  it  is  not  of  course  a  perfect  or  a  complete 
test. 

4533.  Do  you  see  any  defects  inherent  in  the  exami- 
nation test  from  which  it  is  impossible  to  relieve  it  ? — 
Of  course  there  is  the   advantage  which  it  holds  out  to 
those   who   have   undergone   special    preparation.     I 
think    that  is  one    of  the    defects    which   is  almost 
necessarily  inherent  in  it,  and  makes  it  a  little  unfair 
to  those   who  have  not  had  the  same  advantages  ;  but 
the  advantage  obtained  by  special  preparation  dimi- 
nishes in  proportion  as  the  competitors  are  generally 
well  taught :  it  is  amongst  those  who  nre  indifferently 
trained   that  special   preparation  tells  most.     Another 
thing  which  renders  it   perhaps  loss  valuable  as  a  tost, 
is  thai    it  tests  so  much   more   certain   qualities  than 
others.     It  will   test  very  well  a  knowledge  of  general 
principles,  accuracy,  readiness,  and  originality,  and  if 
it  is  sufficiently  extended  it  may  test  of  course   the 
extent  of  knowledge,  and  indirectly  industry  and  so 
on  ;    but    it    can    hardly    test  other    points    in  the 
characters  of  the  competitors   which  may  be  equally 


important  to  be  tested.     It  it  also  difficult  to  make  a 
fair  comparison  between  knowledge  of  different  kinds. 

4534.  But  it  would  be  difficult,  would  it  not,  to  sub- 
stitute any  other  test  in  the  place  of  the  examination 
test? — I  do  not  know  of  any  other  which  is  as  good 
on  the  whole. 

4535.  Some  of  the  open  scholarships  in  Cambridge 
are    now  .awarded,  are    they  not,   for    proficiency  in 
science  ? — Yes,  at  several  of  the  colleges. 

4536.  Have  you  any  experience  of  the  examinations 
for    those    scholarships?  —  Yes;    I    have   examined 
sometimes  for  one  college  and  sometimes  for  another. 

4537.  Are  the  results  tolerably  satisfactory  ? — Not 
on  the  whole  ;  sometimes  we  have  very  good  candi- 
dates, but  at  other  times  the  candidates  have  been  so 
ill  prepared  that  it  has  been  found  impossible  to  award 
the  scholarships. 

4538.  Any  young  man  entering  the  university  who 
has  made   tolerable  proficiency  in  science  would  be 
almost  sure  of  obtaining  a  scholarship,  would  he  not  ? 
— I  think  he  would,  at  one  college  or  another ;  as  the 
competition  is  so  limited  at  present. 

4539.  Can  you  furnish   the  Commission  with  any 
information  as  to  the  opportunities  which  a  man  now 
has  for   studying  science  in   Cambridge  ? — This  will 
come  under  two  principal  heads  :    first,  the  staff  of 
teachers,  and  secondly,  the  other  appliances  for  learn- 
ing.    The  teachers  at  Cambridge  are  of  two  kinds. 
There  are  first  of  all  the  university  professors.  They 
hardly  adequately  represent  all  branches  of  science, 
but  seem   to  have  been  chosen  in  the  first  instance 
to  represent  particular  branches,  which  probably  they 
themselves    specially   pursued,   and   no  attempt  was 
made  to  render  the  whole  series  of  professorships  at 
all  complete,  so  as  to  represent  all  sides  of  science. 
The   professors   were    independent    centres  for   the 
diffusion   of    science   in  particular   branches.     Each 
generally  pursued  his  own  course,  and  gave  either  no 
lectures,  or  lectures  only  upon  that  particular  branch 
of  science  which  he  himself  investigated.     They  did 
not  attempt  indeed  to  make  their  courses  at  all  com- 
plete, or  to  go  over  the  whole  ground.     The  real  work 
of  teaching  has  been  done,  until  quite  recently,  almost 
wholly  either  by  college  tutors   and  lecturers,  or  by 
private  tutors. 

4540.  The  teaching  by  the  college  tutors  has  been 
mainly    mathematical,  or,  at    any    rate,   confined    to 
a   few    branches    of   science? — Yes,  almost    entirely, 
until  within   a  very  recent  time.     Now  an  attempt 
is  being  made  to  render  the  staff  of  professors  more 
complete,    and     to   require    of   them     duties     rather 
different  from  those  which    have  hitherto  been  ex- 
pected of  them,  to  require  them  to  reside  constantly 
in  the  university,  and   to  give  more  extended   and 
more  complete  courses  of  lectures,  so  as  to  be  really 
more  of  teachers  than  they  have  hitherto   been,   that 
is  to  say,  teachers  of  the  large  body  of  the  university, 
as  distinct  from  a  few  selected  students  who  might  be 
inclined  to  pursue  the  same  particular  branch  that  the 
professor  himself  followed. 

4541.  Are  you  of  opinion  that  advantages  result  from 
the   carrying  on  of  the  study  of  science   side  by  side 
with  other  studies  ? — Yes,  I  think  that  is  extremely 
important.     I  know  that,  so  far  as  my  own  experience 
is  concerned,  I  learnt  quite  as  much  from  contact  with 
other  students,  who  were  perhaps  pursuing  a  different 
line  from   my   own,  as  I   did    from    direct    teaching, 
and    I   believe  it    must    always    be    so.     All    special 
schools  have  a  tendency  to  acquire  a   somewhat   one- 
sided character,  and  to  become  much  less  philosophical 
than  if  the   study  of  dilii-rent  branches  of  learning  is 
carried  on  side  by  side.     The   contact  of  minds  which 
are  occupied  in  different  lines  of  study  is  always  an 
immense  advantage. 
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4542.  Do  you  think  it  advisable  or  not  that  a 
student  should  confine  himself  to  one  branch  of  study  ? 
— I  think  not  entirely.  I  think  it  desirable  that  he 
should  take  up  one  branch  and  make  it  his  more 
especial  study,  but  in  order  to  do  that  completely  he 
must  know  something  of  connate  brandies. 

4643.  Are  there  any  special  diillculties  in  the  way 
of  advancing  the  study  of  science  at  Cambridge  ? — I 
think  I  can  name  several.  One  that  I  hnvo  found 
myself  is  the  extreme  shortness  of  the  time  during 
which  the  mass  of  students  are  at  Cambridge.  For 
instance,  the  Michaelmas  term  nominally  begins  on  the 
1st  of  October  and  ends  on  the  16th  of  December,  but 
the  actual  time  during  which  men  arc  in  residence  is 
very  little  more  than  two  thirds  of  that  time.  I  find 
that  practically  I  can  never  get  my  class  properly 
together  until  nearly  three  weeks  of  October  have 
expired  ;  it  is  jreueriilly  about  the  20th  before  I  can 
get  the  whole  of  my  class  together.  Then  they  arc 
distracted  with  the.  examinations  at  the  end  of  the 
term,  so  that  by  the  end  of  the  first  week  in  Decem- 
ber I  have  about  seen  the  last  of  them.  That  re- 
duces the  term  practically  to  about  seven  weeks,  find 
that  time  is  too  short  where  very  much  work  has  to 
be  got  through.  The  tendency  is  to  compress  so 
much  into  a  short  space  that  it  becomes  a  very  great 
tax  upon  the  teachers,  and  an  equal  tax,  indeed. 
upon  the  learners.  The  same  would  apply  to  other 
terms  ;  the  Lent  term  begins  nominally  on  the  13th 
of  January,  but  it  is  almost  impossible  to  get  the 
class  together  until  the  beginning  of  February. 
Then  as  to  the  Easter  term,  soon  after  Easter  I 
generally  get  the  class  together,  but  they  brenk  up 
at  the  end  of  May  or  thereabouts,  so  that  the  Easter 
term  is  generally  reduced  to  about  five  weeks.  So 
that  in  the  whole  year  there  are  only  about  19  weeks 
of  real  work. 

4344.  Are  you  prepared  to  say  to  what  extent  you 
would  wish  to  increase  the  number  of  weeks  given 
to  work  ? — I  should  like  to  see  the  work  begun 
at  the  beginning  of  the  term  and  earned  on  to  the 
end.  I  do  not  think  that  would  be  any  too  much. 
I  should  not  wish  for  the  work  to  be  carried  en 
quite  so  hard  during  that  time  as  it  is  now,  that  is 
to  say,  quite  so  hard  as  it  is  by  the  hardest  working 
students  ;  but  I  think  more  could  be  done  if  it  were 
spread  over  a  little  longer  time,  it  would  be  more 
thoroughly  digested,  and  would  be  done  with  very 
much  less  labour. 

454.5.  Would  you  wish  to  see  the  long  vacation 
materially  diminished  ? — No  :  1  should  not  wish  the 
long  vacation  diminished.  If  they  would  work  on 
to  the  end  of  the  term,  that  would  be  near  the  end  of 
June,  and  there  would  be  then  three  months' vacation. 

4.546.  Do  you  think  three  months  sufficient  for  the 
long  vacation? — I  think  so.  I  think  that  the  advantages 
derived  from  the  long  vacation  are  very  great,  by  the 
opportunity  which  it  gives  to  teachers  especially  of 
pursuing  their  own  line  of  study,  whatever  it  may  be. 

4-547.  And  a  great  number  of  the  better  class  of 
students  study  a  great  deal  during  the  long  vacation, 
do  they  not? — Yes,  and  their  study,  of  course,  is  not 
confined  to  the  actual  time  during  which  the  lectures 
are  being  given.  That  class  of  students  go  on  learn- 
ing during  the  greater  part  of  the  year,  but  still  the 
shortness  of  the  term  is  an  impediment,  because  it  is 
impossible  to  get  the  whole  class  together,  even  if 
some  are  ready  to  begin  earlier  than  is  now  usual. 

464S.  There  are  also  difficulties  arising  from  the 
insufficiency  of  the  professorial  staftj  are  there  not  ? — 
Yes,  considerable  difficulties.  I  do  not  think  that 
can  be  better  illustrated  than  by  my  own  case.  I 
have  the  whole  of  the  teaching  of  chemistry  so  far 
as  the  university  is  concerned,  and  indeed  up  to 
this  time  of  everything  else  in  any  way  connected 
with  it.  When  1  first  began  there  was  no  other 
teaching  at  all  in  any  of  those  subjects  cither  in 
the  university  or  in  colleges.  My  predecessor  in 
the  office,  although  a  very  distinguished  man,  was 
an  old  man  and  unable  to  do  much,  and  1  acted  for 
some  years  as  hU  deputy.  There  really  was  nobody 


else  to  take  part  in  the  teaching  at  all.  Matters  have 
become  a  little  better  now,  because  there  are  several 
college  lecturers  on  such  subjects,  but  there  is  no  soct 
of  organisation.  Kaeh  leettirer  j-  independent,  mid  I 
ha\e  no  authority  or  control  over  the,  others  in  their 
courses  i,l'  lectures,  and  I  am  obliged  t<>  meet  the 
wants  of  students  as  well  as  I  can.  I  him-  not  only 
to  give,  lectures  on  the  genera!  principles  of  the  subject, 
but  also  to  give  all  the  practical  instruction  which  is 
given,  and  that  really  is  more  than  one  m!in  can  pro- 
|«Tly  do.  I  find  that  as  long  as  I  am  able  to  go  mi 
the  interest  keeps  up,  but  as  soon  as  I  slacken  the 
interest  flags.  A  larger  stall' would  be  able'  to  give  a 
very  great  impulse  to  the  study  of  chemi.-trv  and  other 
allied  subjects,  and  the  same  applies,  to  a  certain  extent, 
to  other  subjects. 

\~i  10.  Should  you  like  (OM  e  thenumbcr  of  professors 
materially  increased,  or  would  you  rather  look  to  the 
establishment  of  a  class  of  sub-profe-sors,  and  to  regard 
the  college  tutors  in  some  degree  as  assistants  to  the 
professors  ? — I  think  the  latter  plan  would  answer 
very  well,  provided  there  were  a  proper  system  of 
organisation,  so  that  each  might,  take  his  owii  special 
department.  By  the  present  college  system,  the  college 
tutor  teaches  the  men  mainly  of  his  own  college,  and 
there  is  no  connexion  with  the  university  teaching  at 
all.  In  some  cases  the  colleges  amalgamate,  two  or 
more  colleges  may  have'  teaching  in  common,  but  still 
they  are  independent  of  the  university  professors  and 
of  the  system  of  university  teaching. 

4550.  The   colleges  have  amalgamated,  have  they 
not,  to  a  certain  degree,  so  far  as  the  natural  sciences 
are  concerned  ? — Yes,  and  to  some  extent  with  regard 
to  other  subjects.    Classical  lectures  are  given,  I  think, 
in  five  or  six  colleges  in  common  ;  in  two   batches  of 
colleges,  indeed,  they  arc  given  in  common. 

4551.  Should  you  like  to  see  an  addition  made  to 
the  Staff  of  professors,  so  far  as  chemistry  is  concerned  ? 
— Yes  ;  I  think  it  is  very  important. 

4552.  Would    you  divide    chemistry    into    several 
branches,  or  would   you  have  more  than  one  professor 
teaching   the  same   department  of  chemistry  ? — I  do 
not  think   it  is  necessary  to  have  more  than  one  pro- 
fessor teaching  the  same  department  of  chemistry  ;  I 
think  there   would  be  good  occupation  for  three,  and 
it  might   be   divided   into  three    departments.       One 
professor  might  take  the  general  principles  of  chemistry 
and  give  lectures  to  a  large  class  ;  perhaps,  another 
might  take  the  catechetical  teaching  of  the  beginners  ; 
and  a  third  might  take  analytical  chemistry. 

4/J/J3.  For  the  purpose  of  catechetical  teaching,  can 
a  professor  undertake  a  considerable  number  of  stu- 
dents ? — I  think  that  ho  may  take  perhaps  ten  or  a 
dozen  at  a  time. 

•155-t.  Are  the  funds  for  the  payment  of  professor.-. 
in  your  opinion  insufficient? — At  present  they  are 
very  inadequate  indeed  ;  most  of  the  professors'  stipends 
amount  to  about  300/,  a  year;  there  are  some,  of 
course,  that  are  better  paid  ;  but  besides  that  they 
have  in  some  cases  no  provision  whatever  made  for 
apparatus  and  other  requisites  in  their  laboratories,  or 
next  to  none. 

4555.  Are  you  badly  provided  with  laboratories  and 
museums  ? — No  ;  I  have  a  very  fair  laboratory,  but  I 
am  not  provided  with  any  apparatus  for  my  chemical 
lectures.  The  students'  laboratory  is  provided  with 
apparatus,  but  I  have  to  find  what  1  want  for  my  own 
use.  All  my  chemical  apparatus  and  almost,  all  the 
other  things  connected  with  my  professorship  arc  my 
own  property. 

4.556.  Are  the    stipends    of   the    professors    ;it    all 
supplemented  by  fees  ? — To  some  extent,  but  the  out- 
goings, in  the   case  of  a  professorship  like  mine,    are 
very  large,  so  that  they  pretty  well  swallow  up  all  the 
sums  which  I  receive  from  fees. 

4.557.  1   believe   that  either  nothing,    or  very  little, 
has  been  done  at  Cambridge    in    the   way  of  attaching 
college  fellowships   to  the  professorships? — I  do    not 
know  that  there  is  any  case   in   which   a   fellowship 
is   actually  attached    to   a   professorship.     There    arc 
gome   eases   in  which    professors  have   been  elected 
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(;.  /;.  l.n.ing,   fellows,  mid  lliry  retain  their  fellowships  as  long  as  they 
-     »/..!.       retain  tlicir  prot'e.-sorships,  inn  ii  doe>  not  ai  all  follow 
thal    their  successors  in  the  professorships  will  obtain 
30  Nov.  1870.    th(.  Nml(.  tvn,,^!,!,,^  or  any  others. 

4.Vi8.  Do  you  think  that  that  would  bo  an  ad- 
\i.-:iMe  method  of  adding  to  the  income  attached  to 
I  lie  professorships  ? — Yes,  it  seems  to  in;  a.  reasonable 
application  of  the  fellowships. 

4559.  Is  there  any  tendency  iu  Cambridge  to  adopt 
that    system  ? — It   has    been   adopted  in  some  cases. 
Professor  Challis  was  recently  elected  to  a  fellowship 
at  Trinity,  and  Professors  Stokes  mid  Fawcett,  not 
very  long  ago,  were  elected  to  fellowships  ;  and  there 
are    other   cases  iu    which  fellowships    are   held   by 
professors. 

4560.  Do  you  find  that  the  professor's  time  is  much 
distracted  by  the  necessity  of  making  a  livelihood  in 
other  ways  ? — I  find  it  so  in  my  own  case.     A  con- 
siderable portion  of  iriy  time  is  almost  necessarily  em- 
ployed  in    occupations  which  are  distinct  from   my 
proper  work  as  a  professor. 

4561.  Do  you  not  find  that  too  heavy  a  strain  upon 
you  ? — Yes,  I  do. 

4562.  Can  you  give  the  Commission  any  advice  as 
to  the  means  which  you  think  would  be  best  resorted 
to  for  obtaining  the  requisite  funds  ? — In  the  case  of 
Cambridge,  I  know  of  no  other  means  than  the  appli- 
cation of  some  of  the   college  endowments  to  such 
purposes. 

4563.  The  university  funds  are  pretty  nearly  ex- 
hausted, are  they  not  ?— I  should  think  that  they  are 
quite  exhausted. 

4564.  What  you  have  sketched  out  as  to  the  neces- 
sity for    additional   professorships,    and  for  adding  to 
the  stipends  of  the  existing  professors,  would  require 
a  considerable   contribution   from  the    colleges  ? — It, 
would  require  a   considerable  contribution,  but   not, 
perhaps,  a  very  large  one  compared  with  the  whole 
revenues  of  the  colleges. 

4565.  Besides  your    own    department,  are  you  of 
opinion  that  additional  professors  are  required  in  other 
branches  of  science? — Yes,  I  think  so. 

4566.  The   candidates  for  an  ordinary  degree  are 
now  required  to  pass  through  a  special  examination, 
after  having  passed  through  two  general  examinations 
previously  ? — They  are. 

4567.  And  an  examination  in  natural  science  is  one 
of  those  requirements  ? — Yes,  either  natural  science  or 
certain  other  branches  of  learning  may  be  taken  at 
the  option  of  the  candidate. 

4568.  Is  chemistry  one  of  the  optional  subjects  in 
the  natural  science  examination  ? — Yes,  it  is. 

4569.  Are  the  candidates  who    pass  iu  chemistry 
obliged   to  attend  your  lectures  ? — I  suppose   that  at 
present  they    are.      They  are  obliged  to  attend   the 
lectures  of  some  one  of  the  professors  upon  subjects 
allied  to  that.     I  do  not  know  whether  there  are  any 
lectures  but  mine  that  would  answer  to  that  description. 

4570.  Do  any  of  the  ordinary  pass-men  attend  your 
lectures  ? — Yes,  not  very  many,  but  a  few  always. 

4571.  Are  you  able  to  give  us  any  information  as 
to  whether  that   system   is  working  well  ? — So  far  as 
those   students  are  concerned,  I  think   it   works  very 
well.     Only  those  come  to  my  lectures  and  pass  in  that 
branch   who  really   have  an   interest  in  the    subject. 
They  are  generally  good  attendants,  generally  work 
intelligently,   and  I  have  been  very  well  satisfied  with 
what  they  have  done,  but  the  number  is  very  small. 

4572.  But   they  have   not  sufficient  attainments,  I 
presume,  to  be  able  to  take  honours  in  the  natural  science 
tripos? — In  some  cases  I  think  they  might  have  taken 
honours,  if   thev  had  chosen  to  remain  another  term  nl 
the  university  and   pay  a  little   more   attention    to  the 
subject. 

4573.  1  lave  yon  a  separate  class  for  those  who  intend 
to  take  honours   in    the    natural   science  tripos? — No; 
I  sometimes  give  a  separate  course  of  lectures,  which  is 
intruded  for  such   students  only,  but  1  find  that  others 
generally  attend. 

4574.  Have  you  any  considerable  number  attending 
your   lectures  who  propose   to   go  out  in   honours  in 


natural   science? — Yes,  the  larger  part  of  my  class    I 
think  attend  with  that  view. 

4575.  Is    the    number   increasing? — Yes,  it    is    in- 
creasing decidedly. 

4576.  Do  you  think  that  they  go  out  in  that  branch 
from  a  predilection  for  natural  science,  or  is  it  with  a 
view  to  their  after  career  ? — I  think  that  in  many  eases 
it  is  from  a  predilection   for  natural  science.     There 
are  a  certain  number  of  medical  students  in  addition. 

4577.  1  believe,  besides  giving  lectures  in  chemistry 
proper,  you  also  give  lectures  on  heat  ? — I  do. 

4578.  Do  you  think  that  that  ought  properly  to  be 
combined  with  your  duties  as  professor  of  chemistry  ? 
— I  think  not.     I  think  that  chemistry  is  quite  a  suffi- 
ciently wide  subject  without  having  allied  branches  of 
science  attached  to  it. 

4579.  In  those  lectures,  is  heat  treated  mathemati- 
cally ? — Only  very  elementary  mathematics  are  intro- 
duced.    They  are  chiefly  experimental  lectures. 

4580.  Does  not  heat  form  a  subject  of  examination 
in  two  of  the  divisions  in  which  an  ordinary  degree 
may  be  obtained  ? — Yes,  in  the  division  called  me- 
chanism  and   applied   sciences,   and   also   in  natural 
science. 

4581.  And  the  students  for  both  of  those  divisions 
attend  your  lectures  ? — -Yes,  they  do. 

4582.  (Mr.  Samuclson.)  Have  you  prepared,  in  your 
own  mind,  any  scheme  of  the  professorships  which 
would  be   required  in  order  to  make  Cambridge  an 
efficient  school  of  science  ? — I  really  have  not  considered 
the  question  sufficiently  to  give  an  answer  off-hand. 
I  have  not  had  my  attention  directed  to  that  point 
lately,  and  I  doubt  if  I  could  answer  the  question  in 
a  satisfactory  manner   at   once.     Of  course   I   have 
thought  about  it  in  the  case  of  my  own  department, 
and  I  have  already  stated  what  I  thought  was  wanted 
there. 

4583.  Assuming  the  professorial  staff  to  be  com- 
pleted, and  sufficient  encouragement  to  be  offered  in 
the  way  of  scholarships  and  fellowships,  what  do  you 
think  would  be  the  result  to  Cambridge  as  a  school  of 
science  ?     Would  you  expect  to  draw  your  students 
from  a  different  stratum  of  society  from  that  which  now 
furnishes  students  to  Cambridge  ? — I  should  hardly 
expect  that,  so  long  as  the  same  amount  of  residence 
is  required  as  is  now  required  for  a  degree.     Three 
years'  residence  is  the  least  time  that  is  required  for 
a  degree,  but  I  think  that  if  our  examinations  were 
made  open  to  all,  whether  they  have  resided  or  not,  a 
great   many  would  come,  say   for  a  short  time,  and 
would   pass  the  examinations  and  get  a  great  deal  of 
good,  and  they  would  come  perhaps  from  a  different 
class  of  society   from  those   who  now   frequent  the 
university. 

4584.  With  what  object  do  you  suppose  those  men 
would  come   up  ? — For   the   sake   of    education,   to 
obtain  a  better  preparation  for  whatever  profession  it 
was    that  they   intended  to  fill,  for  getting   scientific 
training  as  distinct  from  professional  training. 

4585.  The  difficulty  at  present  being  that  there  is 
scarcely  time  for  both  ? — No,  there  is  hardly  time  for 
both.     The  time  at  which  most  young  men  come  up 
to  Cambridge  is  a  little  too  late.     Few  come  before 
they  are  18,  and  they  have  to  spend  three  years,  from 
18  to  21,   at    the    university.     21    is    rather  late  to 
begin    the    proper    professional   study   which    is    the 
preparation    for  a  man's   after    life,  as  distinct   from 
general  education. 

4586.  They  could  scarcely  come  up  sooner,  because 
were  they  to  do  so,  they  would  come  up  insufficiently 
prepared,    would   they   not  ?  —  They   would    as   the 
schools  now  send  them   up    certainly  ;  and  also  the 
competition  for  all  sorts  of  rewards  would   bo  rather 
unfair  to  them.    A  lad  coming  up  at  15  or  16  would  be 
placed  at  a  disadvantage  compared  with  one  coming  up 
at  18.     The  schoolmasters  all  endeavour  to  keep  their 
most   promising  pupils  a   little  longer,  if  possible,  iu 
order  that  they  may  do  them  more  credit,  and  because 
they  are  also  the  most   pleasant   pupils  to  teach.     All 
these  causes  tend  to  keep  lads  away  until  they  are  18 
or  thereabouts. 
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4587.  So  that,  so  far  as  Cambridge  is  to  be  made 
available  as  a  school  of  science  for  professional  men, 
it  would  bo  essential  that,  they  should  be  at  liberty  to 
take  as  much  or  as  little  of  science-  as  might  be  com- 
patible with  the  time  required  for  their  professional 
training  ? — I  think  so. 

4588.  And  until  some  arrangement  of  that  sort  were 
made,  you  do  not  think  that  Cambridge   could  be  i 
available  as  a,  place   of  study  for  :i    hirg"   number  of 
professional   men? — I  hardly  think   that  it  would  be. 
I  will  not  say  that  it  could  not  be,  but  I  hardly  think 
that  it  would  be,  because,  the   class  of  men   that  you 
are  speaking  of  look  so  much   to  what  will  pay  them. 
Tlu-y  maybe  content  to  spend  one  year  at  a  place  like 
Cambridge,   when  they  would  not  be  at  all  content  to 
spend  three  years  there,    or,    at    least,    their    parents 
would    be  MTV  ill    conle.nl    to   spend   tin-    money  that 
would  be  necessary  for  it.    I  believe  that  a  great  many 
would  be  gliid   to  have  one  year  at  Cambridge,  and 
that  they  would  do  so  at  once  if  it  were  open  to  them 
to   pass  the  examinations  and  get  a  satisfactory  testi- 
monial as  the  result  of  their  study  there. 

4589.  And  in  those  cases  in  which  a  certain  amount 
of  manual  dexterity  is  required,   it  would  actually  be 
impossible  for  them  to  remain  long  at  Cambridge  with- 
out  foregoing   the   other    half  of  their  professional 
training  ? — For  some  professions  it  would  be  so,  cer- 
tainly ;  but  I  do  not  see  at   all  why  practical  schools 
of  that  sort  should  not  be  attached  to  the  university. 
We  have  several  laboratories  for  our  chemical  work, 
in   which  almost  any  kind  of  chemical  work  can   be 
carried    on  except  on  a  manufacturing  scale  ;    and  I 
do  not  see  why  laboratories  of  other  kinds  should  not 
be  established  there,  at  which  men  might  learn  actual 
manipulation. 

4590.  Is  there  any  experience  of  such  laboratories 
having   been  successful  anywhere  ? — I  do  not  know, 
beyond  what   are  called  physical  laboratories,  which 
are    very  much  the  same  sort  of  thing   as   chemical 
laboratories,  where  the  object  is  rather  to  investigate 
scientific  truths   than   practical   applications,  whether 
any   such   laboratories  have    been  successful  in  con- 
nexion with  a  university. 

4591.  At  the  same  time,  if  the  student's  course 
were  prolonged  sufficiently,  it  would  be  possible,  in 
your  special  department,   to   teach   the  application  of 
chemistry? — I  think  it  would,  certainly. 

4592.  Do  you  think  that  that  could  be  done  with 
advantage?— Yes,  I  think  so. 

4593.  But  that   again  would  involve  a  division  of 
subjects,  would  it  not,  amongst  the  different  professors  ? 
— It  would,  certainly.      Home   professor  in  that  case 
must  have  the  technical  applications  under  his  charge, 
and  that,  would  bo  sufficient  for  one  man. 

4594.  And  that,  so  far  .is  the  science  of  chemistry  is 
concerned,  would  be  a  desirable  arrangement,  in  your 
opinion  ? — 1   hardly  intended   to   say   that.     I  think 
that    it  might  be   very  well  taught  at  the  University, 
and  perhaps  better,  side  by  side  with  theory,  than  any- 
where else.     What  effect  that  would  have  in  diverting 
students  from  what  I  should  consider  more  important 
to  them,  as  far  as  Cambridge  education  is  concerned, 
is   another   question.      I  am  afraid   that   some  who 
ought  to  be  learning  thoroughly  the  great  principles 
of   science,    might    be  diverted  to  the  practical  appli- 
cations of  science,  which  seems  to  me  to  be  quite  a 
different  thing.     That  is  a    difficulty  we   have   with 
medical   students  :  they   are   learning    side  by  side  a 

iin  amount  of  science  and  a  certain  amount  of 
practice,  or  of  special  professional  learning  of  some  kind 
or  other,  and  it  is  found  extremely  difficult  to  get 
them  to  give,  sufficient  time  to  the  scientific  side  of  the 
subjects,  60  as  to  be  aide  to  take  thoroughly  philoso- 
phical views  of  what  they  are  about.  1  am  afraid  that 
the,  same  thing  might  happen  if  there  were  special 
schools  or  special  branches  in  which  the  applications 
of  science,  rather  than  science  itself,  were  the  principal 
object. 

4595.  You  would  expect  practical  men  to  become 
somewhat  more  scientific,  but  you  would  be  afraid  of 


scientific  men  being  less  thoroughly  instructed  than    a.  D.  Lifting, 
they  are  at  pic-sent  ?— Yes.  £*g-,  M.A. 

4596.  That,  I  suppose,  is   really   the   distinction   in  —  - 
the  education  given  by  a  technical  school  and  an  univer- 
sity, which,  to  a  certain  extent,  you  would  be  anxious 

in  pie-er\e  ?— Tea,  I  think  it  is. 

4597.  Yon  are  one  of  the  examiners,  are  you  not,  of 
what  are  called  the  middle-class  local  examinations  ? — 
Yes  ;    1  have  examined  frequently. 

4598.  Have  you  examined  lately? — Not  very  lately — 
until  this  year,  when  I  have  undertaken  some  examining 
work.     I   have   been   in   the   habit  of  directing  the 
examinations  at  one  or  other  of  the  centres,  but  I 
have  not,  for  the  kst  three  or  four  years,  taken  any 
part  in  looking  o\cr  the  examination  paper-. 

4599.  But  you  have  examined   some  of  the  large 
schools? — Yes,  I   have,   and   I   had   before  thai    time 
looked  over  the  papers  for  the  local  examinations. 

4600.  But  at  that,  time    the   system  was   only  in  its 
infancy,  I  believe  ? — I  began  with  the  beginning.     It 
has  been  now  going  on   for   12  years,  and  I  should 
think  for  seven  or  eight  years  I  have  taken  a  very 
large  part  in  the  examinations. 

4601.  So  far  as  science  is  concerned,  do  you  believe 
that  that   scheme  has   made   any  impression  upon  the 
country  ? — Very  little,  as  far  as  science  is  concerned. 
The  work  done,  has  improved,  but  it  goes  but  a  very 
little  way.     For  example,  this  year,  out  of  more  than 
1,600  junior   boys   there   are   but   73   candidate^    in 
chemistry,  and  about  as  many  in  zoology,  while  in 
botany,  the  numbers  are  very  much  less  than  that.    For 
the  seniors,  the  proportion  is  scarcely  larger.     Out  of 
300  or  400,  there  will  not  be  more  than  20  or  25  in 
chemistry,  -and  a  few   in  zoology  and  botany.     The 
whole  number  is  small  compared  with  the  number  of 
candidates,  but  the  work  which  they  do  is  better  now, 
certainly,  than  it  was  at  the  beginning  of  the  examina- 
tions. 

4602.  The  heads  of  those  schools  are  beginning  to 
understand  better  what  is  required  ? — I  think  they  are 
beginning  to  understand  it,  but  they  do  not  yet  under- 
stand what  parts  of  science  boys  can   learn.     They 
have  not  been   themselves   instructed   as    a   rule   in 
science,  and  they  are  a  little  at  sea  as  to  what  boys 
can  well  be  taught,  and  still  more  so  as  to  getting  good 
teachers.     It  is  almost  impossible  at  present  to  find 
good  teachers  in  sufficient  numbers. 

4603.  Assuming  good  teachers  to  be  found,  what 
branches  do  you  consider  to  be  best  adapted  for  boys 
up  to  16? — For  little   boys  such  branches  of  science 
as    principally  require    the  exercise    of    observation 
and  comparison,  such  as  the  sciences  of  classification. 
Lads  about   15  may  with  very  great  advantage  study 
such  subjects  as  chemistry,  heat,  and  other  branches  of 
physics,  so  far  as  they  are  capable  of  being  reduced  to 
tolerably    simple   and   distinct    laws.     Of  course,  the 
more  complicated  applications  they  can  hardly  take  in, 
but   the   simple   laws  of   those  branches  of   science  I 
think  they  may  learn  with  great  advantage.    They  are 
able  to  grasp  laws  which  admit  of  direct  illustration, 
and  to  reproduce  them,  and  in  some  cases  in  which  I 
have   examined    schools   I  find  that   satisfactory  pro- 
gress has  been  made  in  such  subjects. 

4604.  Under  a  good   system   of  teaching   do  you 
think  that  those  schools  could  send  up  boys  fit  to  com- 
pete for  your  open  scholarships  at  the  age  of  about 
17  ? — I  think  they  could, 

4605.  You  stated  that  you  are  one  of  the  examiners 
at  Woolwich  ;  in   which   branch  do  you  examine  ? — 
Experimental  science,   that  is   chemistry,    heat,   and 
electricity. 

4606.  Are  the  candidates  there  furnished  by  a  large 
i  mmber  of  schools  ? — I  never   seethe  complete  b 

the  schools  from  which  the  candidates  come,  but  I 
think  that  they  come  from  a  considerable  number  of 
schools  scattered  about  the  country ;  a  good  many 
from  the  large  proprietary  schools,  such  as  Cheltenham 
College,  and  a  good  many  from  Wellington  College, 
and  some  from  Harrow. 

4607.  Are  the   boys  from   those  places   coming  up 
tolerably  well  prepared  ? — I  have  no  means  of  know- 
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ing  that,  because  I  he  candidates  are  nil  examined 
under  numbers,  MI  that  I  ran  only  speak  of  the  batch 
of  candidates  as  a  whole.  I  cannot  sever  the  students 
of  one  college  from  those  of  another. 

4608.  But  can  you  give  the  results? — When  I  first 
begun   to    examine,  nothing   could  be  worse,  hardly, 
if  any  pretence  to  knowledge  was  to  be  made;  but  they 
have  gone  on  improving,  and  the  knowledge  has  become 
more  exact,  and  to  some  extent  more  thorough,  and 
though    it    does   not    extend  very  far  now  it  is   of  a 
better  kind  than  it  was  at  first. 

4609.  What  is  the  age  generally  of  the  candidates  ? 
— The    candidates    for    Woolwich    must   be    between 
]fi  and  19,  unless  the  regulations  of  the  War  Office 
have  been  recently  altered. 

4610.  (Sir    John   Lublock.)    You    expressed    an 
opinion  as  to   the   power  of  testing  information   by 
competitive  examinations.    I  wish  to  know  whether  in 
your  opinion   chemistry   is   liable   to   any  particular 
difficulty  as  compared  with  other  branches  of  know- 
ledge in  respect  of  its  greater  liability  to  cram  ? — I  do 
not  find  that  it  is  so  at  all. 

4611.  Do  you  think  a.  good  examiner  would  be  able 
to  detect  cramming? — I  think  so. 

4612.  The  colleges  do  not  all  assemble  and  break 
up,  do  they,  quite  at  the  same   time  at  Cambridge  ? — 
No,  they  do  not. 

4613.  That  probably  adds  to  the  difficulty  of  getting 
consecutive  work  ? — -Yes,  it  does.     Trinity  College  is 
often  eccentric  in  that  respect. 

4614.  I   presume,   as  a   practical  suggestion,   you 
would  think    it   very  desirable   that  they  should  all 
have  one  common  time  for  assembling  and  breaking 
up  ? — Yes,  nominally  the  first  day  of   term  is   the 
beginning  of  work,  and  I  should  expect  that  all  the 
students  should   appear  on   the   first   day,  or  on  the 
second  day. 

4615.  But  practically  they  do  not  do  so  ? — No. 

4616.  With  regard  to  the  elementary  schools  in  the 
country,  do  you   think   it  possible  to  introduce  into 
them    any    teaching    of    science,    using    the   word 
"  science"  in  a  broad  sense  ? — I  should  think  hardly 
any,    except    the   classificatory  sciences,  botany    and 
zoology.     Of    physical   geography   but    little  ;    since 
physical    geography    involves    a,    more    complicated 
knowledge  of  the  laws  of  nature,  of  rather  a  varied 
character.     The  laws  of  heat  and  pneumatics,  and  so 
on,  must  be  learned   before  much  physical  geography 
can  be  learned. 

4617.  Botany,    you   think,   and   probably    a   little 
astronomy,  and  explanations  of  the  general  phenomena 
of  nature,  for  instance,  the  recurrence  of  day  and  night 
and  summer  and  winter,  might  bo  introduced  ? — Yes, 
I  think  that  might  be  made  intelligible. 

4618.  (Sir  James  P.  Kay-Shuttleworth.)  With  re- 
spect to  elementary  schools,  might  not  some  instruction 
he  <jiven  in  great  general  laws,  such  as  are  now  taught 
concerning  astronomy,  as,  for  example,  the  great  and 
unknown    duration    of  the    earth,    and  other    things 
which  tend  to  correct  erroneous  notions  ? — I  think  it 
would  be  found  very  difficult  to  get  children,   at  the 
age-  :.t   which  they  are   attending  primary  schools,  to 
grasp  such  matters. 

4619.  Not  even  such  general  laws? — No,  I  think 
you  cannot  get  them  to  grasp  anything  beyond  the 
sphere  of  their  direct  observation  ;  flowers,  and  such 
like,  they  can  observe,  and,  perhaps,  a  little  of  the 
laws  of  heat,  and  a  little  of  the  laws  of  mechanics  they 
may  learn,  but  they  could  not  go  very  far. 

4620.  Taking  geography,  might;  they  not  be  made 
to  understand  the   drainage1  of  their  own  neighbour- 
hood?— I  think,  perhaps,  they  might  understand  that. 

4621.  And    so   come   to  some  general  idea  of  the 
drainage  of  the  county,   and  thence  of  the  drainage 
of  Great  Britain  ? — Yes,  I  think  by  such  steps  they 
might  arrive  at  some  knowledge. 

4622.  For    example,   children    no   longer  believe 
commonly  that  the  sun  goes  round  the  earth ;  they  have 
come  to  know  that  the  earth  goes  round  the  sun  ? — 
They  ore  told  so.     1  do  not  think  that  they  have  any 


adequate    comprehension    of  either    the    one    or    the 

other. 

4623.  But,  as  a  fact,  either  upon  authority  or  by 
reasoning,  they  have,  come,  to  know  also  that  the,  earth 
is  round  ? — Yes,  they  accept  that  in  the  same  way. 

4(>24.  And  in  that  way  might  not  certain  general 
laws  and  some  primary  facts,  by  authority  or  by 
the  influence  of  some  effort  of  reasoning,  be  com- 
municated to  them,  so  as  to  correct,  superstition  ? 
— I  think,  perhaps,  it  might  be  so,  but  I  think 
that  knowledge  of  that  kind  as  a  rule  does  not 
extend  very  far.  They  may  accept  the  fact  that  the 
earth  is  round,  but  they  would  never  get  over  the 
notion  that  people  at  the  antipodes  arc  not  standing 
upon  their  heads. 

4625.  Is  it  not  important,  however,  that  they  should 
not    regard    the    appearance   of   a   great   comet  with 
superstitious   horror? — I  doubt   whether  they  do  so 
now,  as  a  general  rule. 

4626.  But  it  is  desirable  that   they  should   not, 
presume  ? — Certainly  it   is  desirable  that  they  should 
not. 

4627.  And  also  a  total  eclipse  of  the  sun,  or  any 
great  phenomena  of  the  aurora  ? — It  is  very  desirable 
that  they  should  understand,  no  doubt,  that  those  things 
follow  certain  natural  laws. 

4628.  Beyond  that   you  are   of  opinion  that  very 
little  could  be  taught  of  science  ? — I  urn  afraid  not,  in 
primary  schools. 

4629.  Could  you,  from  your  acquaintance  with  what 
I  may  call   the  middle-class   schools,  including  the  en- 
dowed schools  and  the  public  schools,  inform  the  Com- 
mission whether  any  laboratories  or  museums  or  other 
practical  appliances  are  established  for  instruction  in 
science  in  connexion  with   such   schools  ? — There   is  a 
class  room  fitted  for  this  purpose  at  the  Birmingham 
School  and  at  Harrow;  and  there  are  more  complete 
laboratories  at  Rugby,  Clifton,  and,  I  believe,  also  at 
Cheltenham.     The  lust  time  I  was  at  Eton,  they  were 
just  starting  something  of  the  kind,  and  I  suppose  it 
is  done.     The   Sheffield   Collegiate   Institution  has    I 
believe  such  appliance?,  and  the  Liverpool  College, 
but  I  do  not  know  much  of  the  Liverpool  schools. 

4630.  Those    laboratories,   I    believe,    are    chiefly 
chemical  ? — No,  not  entirely  ;  at  Birmingham,  Kugby, 
Cheltenham,  and  Harrow,  certainly,  they  include  other 
branches  of  physics  in  their  course. 

4631.  Can  you   say  how  many  hours  per  week  the 
boys  are  allowed  to  devote  to  scientific  instruction  ? — 
I  cannot  say  that  oft-hand.     I  have  no  distinct  remem- 
brance of  the  time.     I  consider  the  time  inadequate,  so 
far  as  I  have  seen.     They  underrate  the  time  in  which 
new  ideas  can  be  grasped,  and  the  time  required  really 
to  turn   them    over   before  a   fair  knowledge  can   be 
acquired. 

4632.  Is   that    instruction    in    science    given  in   a 
separate  department,  or  is  it  made  co-ordinate  with  the 
ordinary  classical    study  ? — In    most    of    the    schools 
there  has    been    a   considerable    battle    between    the 
classical  and  the  scientific  departments,  and,  on   the 
whole,  I  think  they  are  generally  kept  separate  now. 

4633.  Is   that  done  by  a  system  of  bifurcation  at  a 
given  period  of  instruction?— That  has  been  recently 
adopted  at  Harrow,  and  at  Cheltenham  it  has  been 
adopted  for  some  years. 

4634.  Can  you  inform  us  which  plan  has  received 
the  largest  amount  of  approbation   ami   success  ? — I 
think    that    the    success   is    greatest    where    they  do 
bifurcate,  so  far  as  science  is  concerned, but  the  scientific 
masters  complain  that  they  get  only  the  idlest  or  most 
ill-taught  boys  consigned  to  them. 

4635.  Arc   you   aware   that   the   intention  of  the 
Endowed  Schools'  Commission  is,  if  they  obtain   the 
concurrence  of  the  trustees,  to  found,  with  the  existing 
endowments,  some  purely  modern  schools,  so  called,  in 
which  Latin   and  not  Greek   shall  form   the  basis  of 
literary  instruction  ? — Yes,  I  am  aware  that   that  has 
been  brought  under  the  attention  of  the  University  of 
Cambridge  recently. 

4636.  Supposing   that  the   intention   of  the  Com- 
missioners should  be  thoroughly  carried  out,  and  that 
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there  should  be  in  every  county  in  England  some 
prominent  schools  in  which  Greek  was  not  taught,  but 
.Latin  and  modern  languages  were  made  the  basis  of 
literary  instruction,  would  you  think  it  desirable 
that  the  university  should  adapt,  itself  to  the  re- 
ception of  youths  who  had  received  instruction  in 
such  schools? — I  myself  think  it  is  desirable  that  it 
should  adapt  itself  to  the  reception  of  youths  from 
such  schools. 

4637.  Having  regard  to  the  career  of  a  young  man 
in    the    university,    if  ho    came  up    and    passed    any 
initiatory  examination   which  satisfied  the  university 
of  his   having   acquired  a  certain  amount  of  literary 
culture,  would  you  after  that  time  allow  him  to  pursue 
science  without  impediment  ? — I  think  I  would. 

4638.  Yon  would  allow  him   to   take  a  scholarship 
and  a  fellowship,  and  so  enter  into  the  government  of 
the  university  by  scientific  culture  alone,  after  his  first 
examination  ? — I  would.     That  is  done   to  a  certain 
extent  in  the  university  now. 

4639.  At  what  period  does  that  examination  occur  ? 
— It  may  occur,  in  the  case  of  a  medical   student  or 
a  candidate  for  ; honours   as  early  as   his  second  term, 
but  in  the  case  of  other  students  not  earlier  than  their 
third  terms. 

4640.  But  you  would  be  disposed  to  take  it  at  his 
entrance  into  the  university? — Yes,  I  would  allow  it 
to  be  optional  at  his  entrance. 

464 1 .  Supposing  that  the  intentions  of  the  Endowed 
Schools'  Commissioners  were  carried  out  in  the  way  I 
have  described,  and  that  the  literary  culture  of  Latin 
and   modern   languages   were    considerably  combined 
with   scientific   culture,  you   would  expect  that    such 
preliminary  examination    would   give   the   university 
fverv  proper  assurance  that  the  student,  taking  scien- 
tific culture  in  it  for  honours,  might  be  regarded  as  a 
learned  man  without  learning  Greek  ? — Yes,  as  far  as 
the  examination  test  goes,  I  should.     I  do  not  see  any 
other  test  that  the  university  could  reasonably  require 
at  that  period  of  a  man's  course. 

4642.  Did  I  rightly  understand  you  to  say  that  the 
courses  of  many  of  the  professors,  regarded  as  means 
of  scientific  culture,  were  incomplete  ? — They  are  cer- 
tainly extremely  incomplete,  that  is,  there  are  gaps  in 
the  system,   branches   of  science   scarcely   touched. 
The  medical  professors,  who  are  obliged  to  give  more 
complete  courses  of  instruction,  are  to  some  extent  an 
exception. 

4643.  Does  the  course  taken  by  a  professor  depend 
npon  his  own  will,  or  is  it  regulated  by  the  college  ? — 
It  really  depends  upon  the  professor's  own  will.     They 
are  supposed  to  be  co-ordinated  by  means  of  boards 
which  were  established  recently,  but  it  is  impossible  to 
bring  the  whole  of  the  professors  under  the  operation 
of  those  boa,rds,  and,  at  present,  they  have  very  little 
influence. 

4644.  I  think  I  have  understood  you  to  give  a  pre- 
ference to  the  organization  of  the  professoriate  under 
the  university,  rather  than  its  being  connected  sepa- 
rately with  each  college  ? — There  is  a  great  waste  if  it 
is  connected  with  the  separate  colleges,  and  ground 
has  to  be  gone  over  by  several  teachers  which  might 
be  gone  over  perfectly  well  by   one  alone.     An   or- 
ganised system  would  enable  some  of  them  to  devote 
more  time  to  the  details   of  special   branches  than  the 
college  system  allows. 

4645.  And  you  are  not  very  sanguine  that  the  col- 
leges would   make  all  the  necessary  appropriation   of 
funds  and  regulations  for  the  university  professoriate 


for  the  culture  of  science,  unless  under  the  influence  of 
tome  internal  authority? — I  think  not.  At  present,  no 
doubt,  there  is  a  growing  feeling  in  favour  of  some 
such  action,  but  it  does  not  extend  to  all  the  coll 
and  it  is  very  dillirult  to  carry  out  nnv  .-urh  appropria- 
tion as  long  as  even  one  college  Rtendl  upon  its  rights  ; 
in  fact,  I  son  nothing  but  an  Act  of  1'arliament  which 
would  meet  the  case,  and  I  think  that  :m  Act.  drawn 
with  sufficient  consideration  of  the  mode  of  adminis- 
tering the  funds  Contributed  would  be  accepted  without 
very  much  ill-feeling  in  the  university  now. 

4646.  Likewise,  if  the  courses  of  the  professors  are 
to  bo  rendered  so  complete   :i-    to  afford  to  students 
seeking    scientific    culture   adequate    means  of  com- 
pleting  their  education,   it  might  be   desirable   that 
there  should  be  some  regulating  authority  over  the 
whole  university   to  determine   the    courses    of  the 
professors  ? — I  think  that  would  be  necessary,  as  there 
must   be  some  body  which   shall   have    the    ultimate 
appeal  in  such  cases  ;  but  I  think  that  the  profc- 
would  have  no  real    difficulty   in    agreeing  amongst 
themselves  if  they  felt  that  they  had  a  common  object. 

4647.  I  am  not  meaning  that  that  authority  should 
be  external,  but   that   there  should  be  some   means, 
either  by  a  council  of  professors  or  others,  of  regulat- 
ing (he  courses  of  the  professors,  so  that  they  might 
conduce  to  a  common  result  ? — I  think  so,  certainly. 

4648.  In  fact,  I  generally  gather  from  you  that  a 
great  deal  offeree  is  wasted,  and  that  there  is  a  want 
of  organisation  ? — It    is    so,    certainly,    taking    the 
university  and  colleges  together. 

4649.  And,  that  the  best  wishes  of  those  who  are 
foremost  in  desiring  the  improvement  of  scientific  cul- 
ture in  the  university  are  frustrated   by  that  want  of 
organisation,  and  want  of  power  to  bring  about  a  com- 
mon result  ? — Yes,  to  some  extent.     But  the  whole 
power  which  is  at  present  applied  to  science  strictly  is 
very  much  below  what  I  should  like  to  see  applied 
to  that  end.     Much   at  Cambridge,  has  always   been 
done    by   private   tutors,    but    there    is    no    clasd    of 
scientific  private  tutors,  or  at  least  the  class  is  very 
limited  at  present. 

4650.  You  would  desire  to  see  more  professorships, 
that  the  professors   should   be  better  aided  by  sub- 
professors    and   by     demonstrators,    and     that    there 
should  be  a  larger  application  of  endowments  for  their 
sustentation,  and  likewise  of  rewards  to  the  students  ''. 
—Yes. 

4651.  All  that  could  not  be,  as  far  as  you  can  sec, 
procured  by  any  internal  force  of  agreement  now  in 
the  university  ? — No. 

4652.  As  respects  your  own  chair,  would  you  desire, 
looking     to     instruction    in    analytic     and     synthetic 
chemistry,   that   it    should    be    divided  into   branches 
under  separate  -professors  or  sub-professors  ? — I  think 
it  would  be  desirable.     The   time  which  is  required 
to  give  instruction  in  analytical  chemistry  is  very  large, 
the  students  require  to  have  somebody  always  at  hand, 
or,  at  least,  pretty  freely  and  readily  accessible,  to 
instruct  them  ;    and  a  great  deal  of  time  is  necessarily 
consumed    where    you    have    a    class,    each    one    of 
whom  must  be  working  to  some  extent  independently, 
in  explaining  difficulties  which   are  not  common  to  the 
whole  class. 

4653.  You  have  always  made  what  additions  you 
need    to  your   own    apparatus    for   lecturing,   and   at 
present,  I  believe,  there  is  no  adequate  means  of  pro- 
viding it  ? — There  are  no  means  at  my  disposal,  and  I 
have  always  paid  for  the  greater  part  from  my  own 
pocket. 


O.  D.  Livciny, 
Eiq.,  M.A. 

SO  NOT.  1870. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next  at  12  o'clock. 
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PRESENT 


His  GRACE  THE  DUKE  OF  DEVONSHIRE,  KG.,  IN  THE  CHAIR. 


Rev.R.Wittis, 
M.A.,  F.R.S. 

6  Dec.  1870. 


The  Most  Hon.  the  MAKQUIS  OF  LANSDOWNK. 
Sn:  JAMES  PHILLIPS  KAY-SHTTTTI.FAVORTH,  Bart. 
WILLIAM  SFIARPET,  Esq.,  M.D.,  Sec.  R.S. 

The  Eev.  R.  WILLIS,  M 

4654.  (Chairman.)  You  are  the  Jacksonian   Pro- 
fessor of  Natural  and  Experimental  Philosophy  in  the 
University  of  Cambridge  ? — Yes. 

4655.  This  chair,  1  believe,  was  founded,   was  it 
not,  towards  the  end  of  the  last  century? — Yes,  it 
was. 

4656.  What  were  the  duties  attached  to  the  chair 
at  its  original  foundation  ?— The  duties  are  very  ill 
defined   in   the   foundation    deed.      They   contain   a 
number  of  anomalous  subjects  for  lectures,  as  for  ex- 
ample :  the  founder  directs  his  professor  to  be  well 
skilled  in  philosophy  in   general ;   but,  amongst  other 
things,  he  enjoins  his  professor  to  endeavour  to  discover 
a  remedy  for  the  gout.     He  ought  to  be  well  skilled 
in  anatomy  also,  and  some  other  subjects  which  I  do 
not   recollect,   but   every    succeeding   professor    has 
modified  the  mode  of  giving  the  lectures. 

4657.  Perhaps  you  will  be  so  good  as  to  explain  in 
what  sense  you  have  understood  the  duties  attaching 
to  the  professorship?— When  I  came  to  the  professor- 
ship, I  succeeded  Professor  Parish.     Professor  Fnrish 
lived  just    at  that  era  when   machinery   was   being 
developed  for  the  purpose   of  manufactures,  and   he 
contrived  a  system  of  apparatus  by  which  he  could  build 
up  the  machines  that  were  required  from  day  to  day  for 
his  lectures,  and  he  did  that  with  great  ingenuity  and 
success.    That  was  about  the  beginning  of  this  century, 
and  when  I  succeeded  to  him  I  also  devoted  my  lectures 
to  the  teaching  of  machinery,  but  as  I  found  that  his 
apparatus  was  made  according  to  a  system  which  was 
already  becoming  antiquated,  I  devised  another  system 
of  building  up,  which  I  have  employed  ever  since, 
and  which  I  have  found  very  successful ;  in  fact  it 
has  been  adopted  by  a  variety  of  other  lecturers  in 
different  places.     The    subjects  that  I  take   for  my 
lectures  are  the  general  principles  of  mechanism,  and 
I  exhibit  to  my  audience  the  machinery  for  performing 
various  manufacturing  processes,  as,  for  example,  the 
making  of  rope,  the  nature  of  weaving,  the  nature  of 
planing  machines,  and  shaping  machines  of  all  kinds. 
Every  example  that  I  can  get  or  imagine  I  have  en- 
deavoured to  present  to  my  audiences  by  means  of  the 
system  of  apparatus  that  I   have  been   working  at  so 
long.     As  to  the  knowledge  of  anatomy,  I  have  shown 
and  illustrated  that  by  some  investigations  that  I  made 
some  years  ago  on  the  comparative  anatomy   of  the 
crustaceous  animals,  in  which  I  showed  that  the  outer 
shells  of  those  animals  were  formed  upon  the  principle 
oi'  what  is  called  the  "  Ilooke's  joint."  There  are  pieces 
made  with  axes  of  flexure,  and  those  axes  of  flexure 
are  so  combined  in  the  manner  of  the  "  Hooke's  joint," 
as  to  allow   the    pieces   so  united  to  be  turned  and 
twisted  in  all  directions,  as  if  they  were  connected 
with  a  spherical  ball  in  its  socket.  That  is  necessary,  be- 
cause in  other  animals,  ourselves,  for  example,  the  bone 
is  in  the  centre  of  the  muscles,  and  therefore  you  can 
have  a  good  round  ball  to  make  a  universal  joint  for 
your  arm,  but  the  crustacean  cannot  ha\c  that,  because 
his  muscles  are  inside  the  bony  case.     That  discovery 
was  at  once  accepted,  and  has  been  adopted  ever  since 
1   published  it.    I  also  show  large  moving  models  of 
steam-engines,  and  I  also  exhibit  and  lecture  upon  the 
principles  of  architecture.     The  theory  and  practice  of 
vaults  are  illustrated  by  models  under  my  own  direc- 
tion, and  for   the  most  part   finished  up  by  my  own 
hands,  or,  if  they  are  not  too  large,  made  entirely  by 
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my  own  hands.  Throughout  the  whole  of  the  varied 
subjects  that  I  employ  and  illustrate  in  my  lectures.  1 
have  always  endeavoured  to  give  those  that  are  the  most. 
practical  and  the  most  instructive  as  types  of  different 
classes. 

4658.  Do  your  lectures  require  much  knowledge  of 
mathematics  ? — No  ;  only  the  ordinary  forms  of  ma- 
thematics.    It  is  impossible  to  teach  mathematics  in 
an  apparatus  room  by  apparatus,  but  the  mathematics 
are  supplied  by  my  own  text-book.     I  have  written  a 
work  on  the  principles  of  mechanism,  of  which  a  new 
edition  has  just  been  issued,  and   it   is  to   that  that,! 
refer   my    pupils    for    mathematics;    they     read    the 
chapters  which  belong  to  the  machines  and  contrivances 
that  I  have  exhibited  to  them. 

4659.  Does  the  university  assist  you  in  providing 
apparatus  to   illustrate   your   lectures? — No,  I  have 
had  no  grant  of  money  for  that  purpose  ;  the  whole  of 
the  apparatus  has  been   made  out  of  my  own  private 
purse  in  fact. 

4660.  I  believe  the  professorship  is  not  very  richly 
endowed  ? — It  is  termed  the  Natural  and  Experimental 
Philosophy  Professorship,  but  it  is  endowed  with  an 
estate  by  the  founder  of  160/.  per  annum.     To  this  is 
added  such  a  sum   paid  from   the  university  chest  as 
will   augment  the  endowment   stipend  to    300/.  per 
annum,  on  condition  that  the  professor  resides  within 
the  precincts  of  the  university  for  18  weeks  in  cverv 
year  between  the  1st  of  October  and   the   end  of  the 
following  Easter  term.     But  beside  that  we  share  the 
fees.     The  fees  now  are  collected  by  means  of  cards 
which   are    purchased    at   the   registrar's  office,    and 
which  entitle  the  holder  of  the  card  to  select  any  pro- 
fessor   that,   he    pleases,  and    he    is   bound  to  attend 
three-fourths  of  his  lectures,  and  then  he  will  have  a 
certificate  which  will  enable  him  to  go  up  to  exami- 
nation for  a  degree;  but  the  university  have  for  some 
years  made  a  rule  that  every  student  who  is  going  to 
take  a  degree  must  attend  the  courses  of  lectures  of 
one  or  more  of  the  professors  in   order  to  give    him 
practical  knowledge. 

4661.  And  your  professorship  is  one  of  those  in- 
cluded  in  that    list  ? — Yes.      The  total  sum   that   is 
received  by  the  registrar  of  the  university  is   divided 
equally  among  the  lecturing  professors. 

4662.  Arc   the    candidates    for   degrees  who    have 
attended  your  lectures  examined  in  the  subject  of  the 
lectures  ?     Is  there  a  final  examination  for  a  degree  ? 
—Yes. 

4663  Are  your  lectures  attended  chiefly  by  the 
candidates  for  the  ordinary  degrees  or  candidates  for 
honours  ? — I  think  either  one  or  the  other,  but  I  do 
not  know  ;  they  never  tell  me  whether  they  are  can- 
didates for  honours  or  not,  but  they  comprise  all  ranks 
of  society.  The  fact  is,  that  machinery  and  mechanism 
is  a  subject  that  has  excited  the  attention  of  all  ranks, 
from  the  prince  to  the  peasant,  and  continues  to  do  so. 
1  am  very  seldom  without  two  or  three  noblemen's 
sons  in  my  class,  and  on  the  other  hand  I  have  other 
men  who  intend  to  go  into  the  profession  of  engi- 
neering and  other  professions  which  require  a  know- 
ledge of  the  principles  of  machinery  ;  the  rest  of  them 
are  amateurs. 

4664.  Have  you  usually  a  large  class  attending  your 
lectures  ? — Yes,  I  have  a  very  large  class.  There  is 


1KMAI,    COMMISSION'    (IX    SCIENTIFIC    INSTRUCTION,    ETC.: — MINUTKS    OK    EVIDENCE. 


a  very  good  lecture  room  provided  forme,  and  large 
apparatus  rooms. 

4665.  Do    you    examine    those   who    urr   alien.1 
vmir  lectures  yourself? — No. 

4666.  The  lectures  are  not  of  a  catechetical  character 
ill  any  respect,  I  presume? — No.      From  I  he  nature  of 
the  lectures,  .MS  the    motions  are   taught    ami  shown  by 
separate  models,  they  require  very  little   teaching  and 
explanation. 

4667.  Do  you  lind  considerable  interest-  lakeii  in  the 
subject  of  your  lectures  ? — Yes  ;  from   the  nature  of 
I  hem  a  man   would  not  attend   the  lectures   unless  ho 
liked  the  subject.     I  have  held  the  professorship  now 
ever  since  1837. 

4668.  Professor  Farish's  lectures  were  very  popular, 
were  they  not  ? — Yes  ;  but  for  Mr.  Farish's  lectures  I 
should  not  have  had  these  things  suggested  to  me;   he 
lirsl  g:m-  popularity  to  the  professorship  in  fact. 

4669.  Canyon   state  whether   any  large  number  of 
attendants  on  your  lectures  have  become  distinguished 
as  engineers,  or  in  any  other  line  of  professional  work  ? 
— I   can   hardly  follow   out  their  course    unless   they 
have  been  intimate  friends  of  my  own.     Some  of  them 
have  gone,  I  know,  into  the  engineering  profession, 
and  others  into  mechanical  engineering'. 

4670.  Could  the  university  give  greater  advan  i. 

to  you  in  conducting  your  lectures  than  you  possess  at 
present  ? — No,  I  think  not. 

4671.  If  a  larger  amount  of  funds  were  applied  to 
the  subject,  could  your  lectures  in  any  respect  be  ren- 
dered more  efficient  than  they  arc  at  present? — No,  I 
think  not.     I  mil  now  fitted  up  with  a  complete  set  of 
apparatus  ;    and  when  ii  new  contrivance  arises,  or  I 
diM'over  it  in  an  old  book,  or  out  of  my  own  brain,  I 
can   build   it    up  immediately,   and   exhibit  it  to  my 
audience.     I  have   an   assistant,  what  you  would  call, 
perhaps,  in  London   a  demonstrator,  and  he   sets  the 
things  in  motion. 

4672.  Is  he  provided  by   the  university? — No,  he 
is  paid  out  of  my  own  pocket.     Naturally,  the  demon- 
strator must  be  a  different  man  for  each  professor.     In 
anatomy,  for  instance,  he  must  be  a  medical  pupil,  and 
for  machinery  in   my  professorship  he   ought  to  be  a. 
workman,  and  so  on. 

4673.  Have  you  formed  any  views   that  you  could 
favour  the  Commission  with  generally  with  respect  to 
the    encouragement    of   scientific    instruction    in    the 
university? — I    have    not    thought    much  about   that 
as    a    general   system,    certainly    not.      I   have    occa- 
sionally   given  lectures    in    architecture,    of  which    I 
am  very  fond,  but    they  have  been  only  half  a  dozen 
lectures   such  jis   you   would   get  at  the  lioyal  Insti- 
tution in  London,  where  I  have  also  lectured  upon 
architecture'. 

4674.  Do  you   find   considerable  interest  taken   by 
the  young  men  at  Cambridge  in  the  subject  of  archi- 
tecture?— Yes,  especially  in  archaeology. 

4(57o.  There  is  no  examination  in  that  subject,  is 
there  ? — No,  it  is  not  a  university  subject  ;  it  is  only  a 
subject  that,  is  interesting  to  the  world  at  large. 

4676.  Do  you  illustrate  your  lectures  by  models? — 
Yes,  1  do  by  a  peculiar   system  of  modelling  which  I 
contrived  for  myself,  in  which  the  models  of  buildings, 
churches,  or  whatever  they  are,  are  made  of  cardboard, 
in  such  a  manner  that  I  can  begin  with  an  old  church 
from  the  foundation,  and  go  on  adding  an  arch  here, 
and  a.  tower  there,  and   a  porch  in   another   place,  and 
then   lengthen   the  chancel   of  the   model.      I  can   put 
them  all  together  and  take  them  down  again.     I  have 
found  that  modi;  of  teaching  architecture  very  effectual 

indeed. 

4677.  You  are  hardly  able   to  tell  us  whether  those 
students  who  arc  in   the  habit   of  attending   your  lec- 
tures nn-  those  who  are  working  hard  upon  the  mi  .re 
regular  university   subjects  at   the   same    time  ? — No, 
certainly  not.     Only  their  own  college  tutors  could  tell 
that. 

4678.  (Professor  Sfokes.)  Are  you  of  opinion   that 
a<  regards  leaching  mechanism  the  university  had  he-|. 
(•online  itself  to  general  principles,  or  that  it  would  be 
desirable  to  found  an  actual  technical    school,  a    school 


of  civil  engineering  where  tin-  pupils  should  work  in 
the  workshop,  and  lie  taught  the  details  ?  That  might 
lie  done,  but  J  think  it  would  di-iract  them  from  their 
reading. 

4679.  You   do  not  think   that  that  could  be  well 
combined  with  a  university  course  ? — No,  I  do  not.    I 
think  it,  would  be.  better  taken  up   alter   a  VOUIIL'   mini 
bad  left  the  university. 

4680.  Do  you  think  that  such   in-lruction   could    bo 
carried  on  better  in   Cambridge,  or   alter   a    man    had 
been     imbued    with    the    Cambridge    education,    and 
gone  out    into    the    world? — In    King's    College    in 
London,   and   in  other  places,    there   an:   workshops 
fitted  up,  and  the  pupils  are  taught  to   mortice   and 
tenon,  make  dovetail  joints  and  framing,  but  hasne\er 
been  adopted  in  the  university.    I  think  our  uui\crsitv, 
which   is  founded   for  the  purpose   of  giving    men   a 
learned  education,  would  hardly  like   its  pupils  to  he 
distracted    at    the    same  time  with  carpentry  work  ; 
that  should  be.  taken  up  afterwards. 

4681.  (Sir    J.  Kni/-Slniltli-irnrth:)    I     understand 
you  to  say  that  you  do   not   give  abstract  theoretic 
instruction  in  your  class  so  much  as  illustrations  of 
the  combinations  of  machinery  ? — That  is  the  drift  of 
my  evidence. 

4682.  I  apprehend  that  in  the  courses  of  applied 
mechanics    in    the    university,    theoretic    information 
is  given   on  the   subject   of  machinery? — Certainly; 
but  besides  that,  1  refer  my  pupils  to  the  books   in   all 
cases  where  mathematical  theories  are  required. 

4683.  Are   the    students    who    attend    your    class 
generally  those   who   have   pursued,   up  to  a  certain 
point,  the  theoretic  and  abstract  knowledge  of  mecha- 
nics ? — I  have  no  means  of  ascertaining  that.     After 
the  lecture  is  over,  I  allow  them  to  come  down  on  the. 
area,  where  my  machines  are  placed,  and  from  the.  way 
in  which  they  handle  the  machines,  and  by  the  remarks 
they  make,  or  the  admiration  that  they  express  tor  the 
combinations   in  question,  any  practical  man  can   tell 
by  the  manner  in  which  they  handle  tools  or  machines, 
or  chemical  vessels,  whether  they  ::nderst:md  the  sub- 
ject or  not.     The  practised  hand  shows  itself  at  once. 

4684.  As  far  as  the  course  of  instruction  in  the 
university  is  concerned,  your  lectures   are  not    neces- 
sarily associated  with  any  preceding  course  of  theoretic 
study  ? — No,  that  is  quite  certain  ;  that  is  not  the  way 
with  the  university  generally  speaking. 

4685.  Nor  do  they  form   any  neeessarv  course  of 
study  with  a  view  to  an  examination  under  the  scien- 
tific tripos? — I  believe  that  every  man  who  enters  the 
university  is  obliged  to  attend  the  lectures  of  one   of 
the  professors.     That  does  not  apply  to  those  who  take 
honours  ;  if  they  are  going  to  take  honours  it  is  sup- 
posed  that  the  course  of  reading  for  honours  is  such 
as  to  make  it  necessary  for  a  man  who  has  taken  that 
course  to  give  the  whole  of  his  attention  to  it,  but  if 
they  are  not  going  to  take  honours  they  can  combine 
the  reading  of  theoretical  books   with  attendance   on 
my  practical  lectures,  and  the  sight  cf  my  mechanism. 

4686.  Apparently,  therefore,   the   university  in   its 
teachings  of  mechanics  has  not  considered  it  necessary 
to    make   it    obligatory  that   the    study    of  theoretic 
mechanics  should  be  followed  by  illustrations,  and  such 
lectures   as  those  which  you  give  ? — No,  certainly  ; 
there  is  no  chain  of  connexion  of  that  kind. 

4(587.  Have  you  any  opinion  as  to  whether  it  would 
be  desirable  that  such  an  obligation  should  be  imposed 
or  not  ? — My  opinion  is  that  it  should  not.  be  imposed. 

4688.  Speaking  generally  with  respect  to  the 
theoretic  and  abstract  instruction  of  the  university, 
would  you  think  it  desirable  or  not  that  i!  should  bo 
followed  or  accompanied  by  phenomcnical  illustra- 
tion ? —  Certainly,  the  mechanical  powers  and  all 
those  things  should  be  exhibited  to  them.  I  think 
that  in  the  colleges  the  kind  of  teaching  that  you 
would  describe  as  the  mathematical  part  is  carried  on 
and  in  many  colleges  they  have  experimental  pieces 
of  apparatus  for  the  purpose  of  illustrating  the  laws 
of  dynamics  and  of  statics  and  so  on,  with  what  are 
called  mechanical  powers,  but  they  do  not  go  beyond, 
into  what  J  call  pure  mechanism,  which  is  merely  the 
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conversion  of  one  motion  into  another  without  any 
consideration  of  the  forces  that  are  acting  upon  them. 
•Ki^Sl.  If  you  were  to  attempt  to  characterise  the 
teaching  of  "the  university  -would  you,  with  respect  to 
wifiico,0  describe  it  generally  as  abstract  and  theo- 
retical, or  experimental  and  illustrative  ? — Rather  as 
abstract  and  theoretical.  The  experimental  and  illus- 
trative, as  I  said  just  now,  is  employed  in  colleges  in 
relation  to  those  points  where  the  theory  has  been 
applied  to  mechanical  combinations  ;  but  there  is  a 
difference  between  mechanical  combinations  when  the 
forces  of  pressure  and  'the  modifications  of  pressure 
are  taken  into  consideration  and  the  whole  mechanism 
in  which  only  the  alteration  of  motions  are  illustrated, 
which  are  two  perfectly  different  sections  of  the  same 
science. 

4690.  I  understood  you,  in  describing  the  origin  of 
the  illustrative  course  "of  lectures  which  you  give,  to 
say,  that  Dr.  Parish  had  introduced  at  his  own  expense 
a  series  of  working  models,  and  that  you  at  your  own 
expense  had  continued  to  provide  for  those  illustra- 
tions of  your  lectures  ? — Yes. 

4691.  The  university  does  not  contribute  towards 
that  expenditure  ? — Certainly  not. 

4692.  Does    the    university    generally    contribute 
towards   the  provision   of  apparatus   for    illustrative 
purposes  ? — In  the  case  of  a  new  professorship  they 
might  do  it,  but  I  am  not  sure,  they  may  have  done 
so. 

4693.  Are  you  aware  whether  Professor  Liveing 
was  not  provided  by  the  university  with  apparatus 
for  the  illustration  of  the  theory  of  heat  ? — I  think  I 
have  been  told  so.     Those  things  are  done,  certainly. 

4694.  Generally  speaking,  however,  the  university 
has  not  contributed   any  large  sum  towards  the  pro- 
vision  of  apparatus,  nor,  as   yet,  of  laboratories,  for 
cither  experimental  research  or  experimental  illustra- 
tion ? — Buildings   containing  laboratories  have  been 
provided   by  the   university.      The  only   thing   that 
the  university  does  in  that  way  is  to  build  lecture 
rooms  for  us,  that  is  to  say,  each  lecture  room,  being 

The  witness 


assigned  to  a  certain  professor,  has  workshops  or 
laboratories  or  whatever  the  rooms  may  be  called,  in 
which  the  professor  arranges  his  apparatus  for  exhibi- 
tion at  the  day's  lecture,  and  certain  private  work- 
rooms. 

4695.  Have  you  any  strong  opinion  as  to  the  im- 
portance of  allowing  the  provision  of  such  apparatus 
and    the    introduction    of   such    illustrations    in    the 
scientific    studies   of  the    university  ? — Certainly  the 
university  ought  to  be  provided  with  such  buildings 
and  with  such  apparatus  as  will  enable  them  to  teach 
every  science  up  to  the  state  of  perfection  in  which  it 
exists  at  that  very  moment. 

4696.  And  that  experimentally  and  by  illustration  ? 
— Yes.     Where  a  new  branch  of  science  arises,  or  a 
science  unexpectedly  developes  itself,  those  aids  ought 
to  be  given  from  the  funds  of  the  university,  I  think, 
by  buildings,    or  alteration  in  the   old   buildings,   as 
would  enable  such  studies  to  be  carried  out  with  all 
the  experiments  necessary  for  the  elucidation  of  them. 

4697.  I  need  scarcely  ask  whether  you  would  not 
think  the  illustration  of  your  own  lectures,  by  such 
models  as  you  have  yourself  provided,  to  be  a  worthy 
object  of  the  devotion  of  the  funds  of  the  university  ? 
— Yes,  certainly. 

4698.  And  that  if  the  university  were  to  employ 
its  funds  in  that  direction,  such  a  course  of  lectures 
might  be  more  effectually  illustrated  ? — I  doubt  that 
very  much,  for  I  always  make  my  own  illustrations. 
They  are  not  finished  up  as  if  they  were  for  sale.     I 
mean  that  exhibiting  them  to  a  class  1  do  not  think 
it  at  all  necessary  that  they  should  be  French  polished 
or   made  with  brass  work   where  a   little  iron  wire 
would  do  as  well,  because  in  that  way  men  are  taught 
to  make  apparatus  for  themselves. 

4699.  (  Chairman.)  Are  there  any  other  matters  on 
which   you  could  give  the  Commission   any  further 
information  ? — Nothing  occurs  to  me  at  the  moment. 
I  would  only  say  that  it  has  given  me  great  pleasure  to 
have  had  an  opportunity  of  explaining  my  mode  of 
proceeding. 

withdrew. 
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4700.  (Chairman.')  You   are  Professor  of  Zoology 
and  Comparative  Anatomy  in  the  University  of  Cam- 
bridge, are  you  not  ? — I  am. 

4701.  I  believe  that  this  is  one  of  the  last  additions 
to  the   professoriate   of  Cambridge  ? — It  is  ;   it  was 
founded  in  1866. 

4702.  The    university   has    provided,   has   it   not, 
museums  of  zoology  and  comparative  anatomy  ? — Yes, 
there  are  two  museums. 

4703.  Was   a   considerable   sum  expended   in   the 
erection  of  the  building  ? — There  was,  but  I  ain  not 
able  to  say  of  my  own  knowledge  what  that  sum  was  ; 
it  can  be  ascertained,  of  course,  very  easily  from  the 
university  accounts. 

4704.  Are  the  two  museums  of  which  you  speak  in 
the  same  building,  under   the   same  roof? — They  are 
in  the  same  building.     The  building  is  known  as  the 
Now  Museums  and  Lecture  Rooms. 

4705.  In  what  respects  are  they  distinguished  from 
one  another  ? — They  have  separate  apartments. 

4706.  But  both  have  the  same  objects  ? — Yes,  one 
being   mostly  devoted  to  the    series  of  comparative 
anatomy,  and  the  other  to  the  zoological  series  ;  but  I 
do  not  think  the  distinction  between  them  is  kept  up 
very  strictly. 

4707.  Does  the  university  vote  an  annual  sum  in 
support  of  those  museums? — It  does  so.    If  you  will 
permit  me,  I  can  lay  before  the  Commission  a  state- 
mcnt  of  the  sums  which  it  has  voted.     In  1866.  264/. 
odd  were  allowed  for  ordinary  expenses,  101/.  odd  for 
spi 'cinieiis,  and  246/.  for  cabinets  ;  and  I  have  other 
Hinncs,  the  whole  shewing  mi  average   expenditure 
fi>r  four  years  bv  the  university  on  those  museums  of 
38H.  11*.  4rf.      A  part  of  that  is   charged   to    the 
building  fund,  and   part  is  paid  out  of  what  is  called 
the    maintenance    fund,    there    being    a   distinction 
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between  the  two.  The  museums  of  zoology,  compa- 
rative anatomy,  human  anatomy,  chemistry,  botany, 
and  mineralogy  are  all  allowed  in  the  annual  expendi- 
ture, a  sum  of  1,5001.  a  year  out  of  the  maintenance 
fund  which  was  created  by  a  Grace  of  the  Senate  of 
the  31st  of  May  1866,  and  1,000/.  a  year  called  tho 
building  fund  by  a  Grace  of  the  Senate  of  April  the 
25th,  1861,  that  is  to  say,  1,000/.  a  year  for  the 
building  fund  and  1,500/.  for  maintenance. 

4708.  (Dr.  Sharpey.)  Does  any  part  of  that  1,500/. 
a  year  go  for  service,  paying  attendants,  and  so  on  ?— 
Yes,  out  of  the   maintenance  fund   all  expenses  are 
defrayed,  except   the  salaries  of  the  demonstrator  of 
human   anatomy,   who   is   Mr.  Carver,   and   of    the 
superintendent    of  the    museums,    Mr.  John   Willis 
Clark  ;  they  each  receive  1001.  a  year  out  of   the 
university   chest,   but    all    the    other    expenses   for 
attendance,  servants,  and  so  forth  are  defrayed  out  of 
that  allowance. 

4709.  (Chairman.)    Is  the  building   fund   appro- 
priated entirely  in  addition  to  the  actual  buildings  ?— 
No ;    it  appears    that   of   late    certain    lit  tings,    wall 
cases,  cabinets,  and  such  like,  have  been  charged  to 
the  building  Hind. 

4710.  Then   a   somewhat    wide    interpretation   is 
given  to  the  term  "  building  fund  "  ? — Very  wide  as 
it  appears  to  me. 

4711.  Besides  the  money  granted   from   the  uni- 
versity chest,  has  any  money  been  raised  by  private 
subscriptions  ? — Yes,  a  considerable   amount.     Since 
the  appointment  of  the  present  superintendent,  which 
took   place  I  think  in  1866,  money  to   the  amount  of 
upwards  of  1,000/.  has   been  raised  by  private   sub- 
scription, but  I  may  say  the  term  "private  subscrip- 
tion"  there  includes  subscriptions  made  by  certain  of 
the  colleges  (all  the  colleges  except  one)  for  a  deh'uitu 
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object,  which  was  the  fitting  up  of  cabinets  in  the  zoo- 
logical museum.  For  instance,  200/.  was  collected  by 
absolutely  private  subscription  for  the  purchase  of  Mr. 
Woodward's  collection  of  shells  ;  740/.  was  collected, 
partly  by  subscription  from  private  persons  and  partly 
by  subscription  from  the  colleges  in  consequence  of  a 
circular  sent  round  by;  the  superintendent  and  myself; 
in  addition  to  that  some  very  choice  specimens,  such 
as  at  times  have  been  offered  to  us,  and  tlm  museum 
fund  was  not  able  to  buy,  have  been  purchased, 
amounting  to  about  651.,  collected  in  that  way,  so 
that  altogether  1,0057.  has  been  collected  ;  the  average 
of  four  years  collection  in  this  way,  by  private  sub- 
scription, has  been  251/.,  whereas  the  average  for  four 
years  of  the  sums  allowed  by  the  university  to  those 
museums  amounts  to  38 11. 

4712.  It  might  perhaps  be  well  for  us  to  learn  the 
nature  of  the   duties  of  the  superintendent  of  whom 
you  spoke  ;   has  he  the  charge  of  all  the  museums  ? — 
The    superintendent    has    charge,    not   of    all    the 
museums,  but  only  the  museums  of  zoology  and  com- 
parative anatomy ;    ho   has  nothing    whatever   to    do 
with  the  museum  of  geology,  or  botany,  or  chemistry, 
or  mineralogy,  and  so  forth. 

4713.  Is  he   a  university  officer  ? — Yes,  lie  is  Mr. 
Clark,    formerly   a   fellow    of  Trinity    College.      He 
receives,   a«   I   said   before,    1001.   a  year   from   the 
university  chest,  and  out    of  that    1001.  a  year  he 
pays  11.   a  week,  or       guinea,  I  would  not  be  sure 
which,  to  a  person  for  making  wet  preparations  ;  and 
furthermore  he  formerly  paid  entirely,  and  now  pays 
one-half,  the  wages  of  another  assistant.     So  that  I 
may  say  that  he  expends   the  whole  of  his   1001.   a 
year  in  wages  for  the  university,  and  he  gives  his 
services  gratis.     He  has  put  into  my  hand  a  statement, 
(in  fact  I  gathered  some  of  these  particulars   from 
him),  which  he  has  signed,  and  with  your  permission 
I  will  lay  it  before  the  Commission. 

4714.  Will  you  be  so  good  as  to  read  it    to  the 
Commission  ? — Mr.  Clark's  statement  is  as  follows  : — 
"  What  we  want  at  present  is  money  ;  at  least  double 

what  we  have  now,  1,5007.  a  year.     This  is  called 
the  'Maintenance  Fund,'  and   is   supposed   to  be 
sufficient  to  pay  all  the   salaries,   and  defray   the 
general  expenses   of  the   museum,   but   it   is   not 
sufficient,  and  rather  than  face  the  question  of  taxa- 
tion of  college  property  for  university  purposes,  the 
authorities  are  in  the  habit  of  charging  various  sums 
upon  other  funds  whenever  they  can  get  the  senate 
to  sanction  the  subterfuge.     For  instance,  in   the 
course  of  the  years  1866  to  1869,  3137.  4s.  3d.  for 
cabinets  in  the  museums  of  zoology  and  comparative 
anatomy  alone  has   been  charged  to  the  '  Building 
'  Fund,'  (a  fund  created  by  grace  of  the  senate  in 
1861,  for   the  purpose  of  increasing  the  museum 
buildings,  and  consisting  of  1,0007.  a  year  paid  out 
of  the  chest).     Again,  the  salaries  of  the  superin- 
"  tendent,  and  of  the  demonstrator  of  human  anatomy, 
"  are  paid  out  of  the  university  chest.     They  each 
"  receive  1001.  a  year,   less  income  tax;    a  wholly 
"  inadequate   salary,  the  smallness   of  which  is  made 
"  keenly  felt  by  the  arbitrary  deduction   of  the  tax. 
"  The  duties  of  the  superintendent  are  described  in 
"  the  '  Ordinationes,'  but  the  three  hours  daily  atten- 
"  dance  during  term  are  not  enough  for  the  adequate 
"  performance  of  his   duties.     The  present  superin- 
"  teudent  finds  it  necessary  to  devote  the  vacatious  as 
"  far  ns  possible   to  work  in  the  museum,  and  even 
"  then  much   is   left  undone   that  ought  to  be  done. 
"  On  him  devolves  the  care  of  the  various  collections 
'  at    present   deposited    in    the   zoological   museum ; 
'  mammals  and  birds  in  skin,  reptiles  and  fish  in  spirit, 
•  insects,  the  preparation   and  selection  of  the  speci- 
'  incus  for  the  physiological  scries,  the  same  for  the 
'  invertebrate  series,  and  the  same  for  the  osteological 
"  series.     To  assist  him   in  these  multifarious  duties 
'  he    is   allowed  an   assi.-tant  (paid  707.  a  year  out  of 
'  the  'maintenance  fund'),  who  is  expected  to  arti- 
'  culate    skeletons,   n;ake   wet    preparations,   and    at 
'  the  same   time  light   the  fires  and  sweep  the  floors. 
'  There  is  a  private  room  for  the  professor  of  anatomy 


"  next  tho  lecture  room,  and  beyond  that  a  room  for 
"  the  superintendent,  and  another  for  the  assistant, 
"  In  these,  all  tho  work  of  preparation  of  specimens, 
"  dissection,  reception  of  students  and  visitors  has  to 
"  bo  performed  ;  and  even  this  is  in  no  •-rn^e  of  the 
"  word  secured  to  the  superintendent,  for  he  might  be 
"  ejected  from  it  at  any  moment  by  a  decision  of  the 
"  syndicate.  I  conceive  that  to  do  the  work  of  tho 
"  museums  in  a  really  efficient  manner,  it  is  necessary 
"  to  allow  the  superintendent  at  once  a  second  assis- 
"  tant,  and  a  servant  to  clean  and  take  care  of  the 
"  macerating  room  ;  to  increase  his  own  salary  so 
"  much  as  to  enable  a  man  without  private  means  to 
"  take  the  office  ;  to  build  a  proper  dissecting  room, 
"  rooms  for  students  to  work  in,  store  moms  nml  the, 
"  like  ;  and  to  place  such  funds  at  tho  disposal  of  tho 
"  syndicate  as  would  enable  them  to  get  ttpeciul 
"  assistance  from  without  when  required. 

( Signed)        "  J.  W.  CLARK." 
"  December  1870." 

4715.  Do  you  agree  generally  with  the  views  ex- 
pressed by  Mr.  Clark  ? — Generally  I  agree  with  his 
views. 

4716.  Do  you  think  that  the  funds  which  the  uni- 
versity   at   present    provides   for   tho    promotion    of 
science  are  not  adequate  ? — No  ;  they  are  lamentably 
deficient. 

4717.  At  the  same  time  are  you  of  opinion  that  the 
university  recognises  the  importance  of  those  sciences  ? 
— I  think  that  members  of  it  do  most  fully  ;  and  that 
they  do  so  I  think   the  fact  of  those  largo  private 
subscriptions  having  been  raised  shows. 

4718.  Although  the  sum  is  inadequate,  do  you  be- 
lieve that  it  is  as  much  as   the   university  as  a  uni- 
versity is  able  to  devote  to  the  purpose  ? — I  believe 
fully  so. 

4719.  Are  you  prepared  to  give  us  your  opinion  as 
to  any  means  that  might  be  used  for  adding  to  those 
funds  ? — I  think  it  must  come  in  some  way  or  other 
from  the  colleges,  but  I  do  not  exactly  see  in  what 
way. 

4720.  You  are  not  prepared  to  give  us  a  scheme 
which  you  can  recommend  for  adoption  ? — No. 

4721.  Do  you  look    hopefully  to   the   prospect  of 
steps  being  taken  by  the  colleges  ? — I  think  so,  with  a 
little  assistance  from  without. 

4722.  Do  you  mean  in  the  shape  of  subscriptions  ? 
— No,  I  mean  more  in  the  way  of  pressure  of  public 
opinion. 

4723.  Rather  in  the  way  of  the  pressure   of  public 
opinion  than  of  actual  legislation  ? — Perhaps  so. 

4724.  But  should  you  like  to  see  any  legislation  on 
the  subject  ? — After  the  last  specimen  of  it  perhaps  I 
should  say  not. 

4725.  Do  you  refer  to  the  last  Act  ? — I  refer  to  the 
University  Reform  Act. 

4726.  You  do  not  approve  of  the  provisions  of  that 
Act  ? — I  do  not  say  that  I  do  not  approve  of  it,  but  it 
does  not  encourage  me  to  wish  for  further  legislation. 

4727.  A  good  many  different  schemes    have    lieen 
talked  about,  have  there  not,  in  the  university  for  the 
promotion  of  science  ? — A  very  great  many,  and  the 
one  that  seems  to  be  the  most  widely  spoken  of  is  in 
direct   words  the  abolition  of  the   heads  of  houses, 
which  no  doubt  would  throw  a  very  considerable  sum 
of  money  at  the  disposal  of  the  university  ;  but  1  am 
certainly  not  prepared  to  say  that  I  recommend  auy 
such  scheme.     I  think  it  is  possible   that  the  heads  of 
houses  might  find  some  duties  to  perform   which  they 
might  perform  with  great  advantage  to  the  university. 

4728.  Do  you  think  that  they  might   be  combined 
with  professorial  chairs  ? — That  I  can  hardly  say  ;  it 
is  possible  that  they  might. 

4729.  Are  the  duties  of  the  heads  of  the  smaller 
colleges  very  onerous  ? — I  suppose  that  the  head.-  of 
the  smaller  colleges  do  quite  as  much  work  as  the 
heads  of  the  larger  ones.     I  should  think  in  proportion 
to  the  number  of  men  certainly,  and  perhaps  even 
actually. 

4730.  You   have  referred   to  one   suggestion,  are 
there  any  other  suggestions  which  you  would  be  pre- 
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pared  to  intimate,  or  give  your  opinion  upon?— There 

-UL'L'f.-tion  which  has  been  often  made,  anil  that 
is  attaching  <li(.U-rent  professorial  chairs  to  different 
colleges,  to  be  .-npported  by  the  revenues  of  those 

college*, 

4731.  Something  of  that   kind   has  been  done  at 
Oxford,  has  it  not  ?— I  believe  it  has. 

4732.  There  at  least  fellowships  have  been  attached 
to  professorial  ch:iir>  ': — Yes. 

4733.  I  rather  think  :i  beginning  in  that  direction 
lias   also   been   made   at    Cambridge,   for    Professor 
( 'hallis  liol.ls  a  fellowship,  I  believe,  at  present  ?— Yes, 
certain  professors  have  been  at  times  elected  to  fellow- 
ships. 

4734.  But    the   fellowships    are    not    permanently 
attached  in  those  cases  to  professorships? — No,  not 
permanently  attached. 

4735.  Do  you  consider  that  the  appointment  of  a 
curator  has  become  of  importance  ? — I  look  upon  it  as 
being  absolutely  necessary. 

4736.  Are  the  duties  which  would  naturally  fall  to 
a  curator  discharged  at  present  by  the  superintendent  ? 
Partly  by  the  superintendent,  and  partly  by  myself. 

4737.  You  have  not  told  us  what  endowment  the 
chair  itself  possesses? — My  own  ehair  has   300/.   a 
year. 

4738.  That,  I  need  hardly  say,  is  not  a  very  large 
endowment  for  a  professorship? — It  is   as  large    as 
many  of  the  others,  and  larger  than  some. 

4739.  Do  you  think  that  it  is  desirable  that  the 
stipends  of  the  professors  should  be  increased,  if  the 
university  had  the  means?  —  Speaking  for  myself,  I 
should  say  so,  certainly. 

4740.  The  museum  is  open  to  others  besides   the 
members    of  the   university,    is    it    not  ? —  Yes,    the 
museum  is  open  from  10  o'clock  till  dark  to  anyone. 

4741.  Is  it  visited  by  a  considerable  number  of  per- 
SDIIS  ? — .Yes,  it  is. 

4742.  On   the   whole,   however,   considering    how 
ily  the  museum  has  been  built,  and  the  professor- 
ship established,  do  you  think  that  as   much  progress 
has  been  made'as  could  have  been  reasonably  expected  ? 
— Yes,  it  has  been  most  gratifying. 

4743.  Had   the   building   of  the  museum  and  the 
establishment  of  the  professorship  opposition  to  meet 
with  originally  ? — The  building  of  the  museum  had   a 
great  deal  of  opposition  to  meet   with;  the   establish- 
ment of  the  professorship  was  hardly  opposed  at  all. 

4744.  On  what  grounds  was  the  building  of  the 
museum  objected  to  ? — I  cannot  speak  positively  to 
that  matter,  for  I  was  not  then   resident  in   the  uni- 
versity.    At  that  time  I  held  a  travelling  fellowship, 
and  was  a  great  deal  abroad. 

4745.  Are  you  able  to  give  us  any  notion  whether 
it  was  opposed  on  the  ground  of  its  not  being  desirable 
lor  the  university  to  encourage  the  study  of  those 
sciences  ? — I  imagine   that  that  was   the   case.     But 
now  that  the  principle  has  been   admitted  I  am  sure 
that  nearly  everybody   is  most  willing  that   the  study 
should  be  liberally  encouraged. 

4746.  Are  you  required  to  give  a  certain  number  of 
Iccti'ivs  in  the  course  of  the  year? — I  am  required  to 
give  lectures,  but  1  think  that,  the   exact  number  was 
not  mentioned  in  the  grace  of  the  Senate,  but  only  a 
course  or  courses  of  lectures.    I  lecture  during   two 
terms  a  year. 

4747.  Are  your  lectures  nt tended  by  candidates  for 
the  ordinary  degree  ? — Very  few,   to  my  knowledge, 
lint  I  may  say  that   I  have  no  record  of  the  candidates 
who  conic  before  me,  except  those  who  actually  require 
a    certificate.      They  leave    their  cards  with   me    as 
indications  of  their  attendance. 

4748.  Is   this   certificate  required  from   candidates 
for   (lie   ordinary  degree  ? — From    the  candidates   for 
tiie  ordinary  degree  who  choose  zoology  as    a  special 
subject,  but  hitherto  I  think  there  have  been  only  two 
or  three  sncli  persons.     Then  there  are  a  considerable 

i ilier  ol'  medical   students  who   have  to  attend  my 

lectures. 

4749.  Arc  candidates  lor  the  natural  sciences  tripos 
required  to  attend  your  lectures  ? — No,  there  is  no 


requirement  at  all,  but  I  am  glad  to  say  that  I  think 
that  the  majority  of  them  do  attend  my  lectures, 
although  their  attendance  is  not  at  all  required. 

4750.  Is  the  number  of  young  men  attending  your 
lectures  increasing  ? — Yes,  it  is  increasing  very  satis- 
factorily, I  think.     During  the  course  that  I  concluded 
last  week  I  had  a  larger  number  than  I  ever  had 
before. 

4751.  A  good  many  of  those  were  with  a  view  to 
the    medical    degree,    I    presume  ? — Certainly,   the 
greater  part  of  them. 

4752.  But  a  certain  number  attend  with  a  view  to 
taking  honours  in  the  natural  sciences  tripos  ? — Yes. 

4753.  Do  you  think  that  the  duties  attached  to  your 
professorship  are  larger  than  one  man   can  properly 
undertake  ? — I  cannot  say  that  the  duties  are,  but  the 
range  of  subjects  on  which  I  am  expected  to  lecture 
is  very  great,  and  I  think  that  they  are  more  than  one 
man  can  conveniently  manage,  and  I  cannot  help  con- 
sidering that  it  would  be  a  very   great   advantage  to 
the  university  if  those  subjects  could  be  divided. 

4754.  You  think  that  it  would  be  desirable,  do  you 
not,  that  there  should  be  a  professor  of  /oology   and 
another  professor  of  comparative  anatomy? — I  think 
that  would  be  a  very  good  division,  it   being  always 
remembered  that  the  professor  of  zoology  must,  base 
his  zoological  principles  on  those  of  anatomy. 

4755.  Is  there  any  connexion  between  your  courses 
of  lectures  and  those  of  Professor  Humphry  ? — We 
are  supposed  to  arrange  our  courses  mutually,  and  we 
did  so  originally,  but  I  do  not  think  that  we  have  ever 
had  any  communication  upon  the  subject  since  the  lirst 
year  that  we  began  to  lecture.     I  believe  that  we  then 
agreed  upon   the  line  that  we   should  each   take,  and 
we  have  each  of  us  preserved  it  since. 

4756.  Are  any  scholarships  or  fellowships  awarded 
for  proficiency  in   the  studies  of  which  you   are    pro- 
fessor?— A   good  many   scholarships,    and    1    believe 
two  fellowships  have  been  given  away,  in  which  my 
subjects,  among  others,  have  entered  into  the  examina- 
tion,  but   nothing  specially  has   been    given    to  my 
subjects. 

4757.  Should  you  wish  to  see  a  larger  proportion 
of  the  honours  and  the   emoluments  of  the  colleges 
awarded  to  students  of  the  natural  sciences  ': — Yes, 
certainly  ;  I  think  it  would  be  of  very  great  advantage 
to  the  university. 

4758.  Do  you  mean  solely  for  proficiency  in  those 
sciences,    without    any    requirement    of    classical    or 
mathematical  knowledge  ? — I  will  not  say  solely,  for 
I  think  that  a  certain  amount  of  classical  and  mathe- 
matical  knowledge    is    necessary   to    every   man   of 
science. 

4759.  You    would    not   wish    to    see    the    natural 
sciences  cultivated  to  the  exclusion  of  literary  and 
mathematical  culture  ? — Certainly  not. 

4760.  The  paper  which  you  have  furnished  to  the 
Commission  has  intimated  to  us,  I  think,  some  doubts 
whether  you  think  that  science  itself  would  derive 
any   great   benefit   from  a  larger   proportion   of  the 
university  honours  being  thrown  open  to  the  students 
of  natural  science  ? — That  is  merely  because  when  one 
looks  around  and  sees   the  effects  which   the   honours 
and  emoluments  of  the  colleges  seem  to   have   had 
upon  some  other  branches   of  study;  I   am   not  sure 
that  they  are  more  advanced  in  Cambridge  than  they 
are  at  places  where  they  are  less  well  endowed,  and  I 
think  that  science   is  chiefly  advanced   by  those  who 
are  working  at   it  purely  for   its   own   sake,  and  not 
with  a  view  of  making  it  pay. 

4761.  (Dr.  Sfutrpey.)  Do  you  give  a  distinct  course 
of    zoology    and    a    distinct   course   of    comparative 
anatomy  ? — No,  I  do  not. 

4762.  They  form,  do  they,  a  part  of  the  same  series 
of  lectures  ? — Yes. 

4763.  How  many  lectures  do  you  give  on  the  two 
subjects  ? — 1  give  about  30  in  the  course  of  the  year, 
including  the  two  subjects. 

4764.  Do   the  students  engage   much  in  practical 
work   in  comparative   anatomy  ? — They  do  so  far  as 
they  are  able.     Many  of  them   carry   it  on  in   their 
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own  rooms  at  considerable  disadvantage  ;  and  for  Hint 
rea-on  it  Is  that  we  so  earnestly  desire  a  ilissccting 
room  for  comparative  anatomy. 

4765.  A  dissecting  room  for  comparative  anatomy 
us  distinct,  from  Dr.  Humphry's  for  human    anatomy  ? 
—Yes. 

4766.  And  in   such  a    room,  probably,   preparations 
for  the  museum   might,   ho  made  ? — Yes,  but  I  should 
not  recommend  that  practice. 

4767.  You    mentioned,  did   you  not,  that  the  priu- 
fipal  proportion  of  your  students  are   intended  for  the 
medical  profession  ? — Yes,  that  is  so. 

476S.  Do  you  set:  any  other  inducements  that 
students  might  have,  besides  a  medical  career,  to  take 
rip  natural  science  ?— I  think  some  do  it  purely  as  a 
matter  of  taste  and  I'mm  love  of  the  subject. 

4769.  Men    of    independent     fortune    probably  ? — 
Many  men   of  independent    fortune   are  certainly  very 
much   attached  to   it.     I  have   the   means  of  knowing 
for  myself  by  social   intercourse  with   my  pupils    that 
such  is  the  case. 

4770.  And    do   those    men,   do    you   think,  take  to 
original  research  ? — 1  hope  they  may  do  so,  but  I  have 
not  been  in  the  position  long  enough  for  such  research 
to  bear  much  fruit. 

4771.  Do  you   think   it  likely  that    in  the  ease  of  a 
greater  developement  of  the  teaching  of  natural  science 
in     the    endowed    schools    you    would    lia\e    any    con- 
siderable number  of  students  who  would  desire  to  be- 
come teachers,  and  to  accomplish  themselves  in  natural 
science  with  that,  object? — I  have  no  doubt  that  they 
would  do  so  ;  simply  a   desire  to  obtaiii  lucrative  ap- 
pointments would  make  them  do  so. 

4772.  How  would  yon  divide  the  duties  of  the  pro- 
fessorship ;    I  do  not    mean  of  course   minutely  but 
generally.     I   think  you    mentioned   that  you   would 
desire  to  have   one  professor  of  comparative  anatomy, 
and  another  of  zoology  ? — I  think  that  the  professor 
of  zoology  might  continue  very  much  such  lectures  an 
1  myself  am  in  the  habit,  of  giving  ;  but  I  feel  that  the 
professor  of  comparative  anatomy  might  go  very  much 
more  deeply  into  the  subject. 

4773.  (Marquis  of  Laitsdoivnc.)  I  think  you  stated 
just    now  that  some  few  of  the  students  who  attended 
your  lectures  did  so  with  a  view  of  obtaining  the  cer- 
tilicato  necessary  for  passing  the  degree  examination. 
Are  you  aware  of  the  examination  they  subsequently 
pass  ;  do  the  papers  come  in  any  way  under  your  view  ? 
— No. 

4774.  You  have  no  opportunity  of  knowing  whether 
the  examination  is  such  us  you  would  consider  a  fairly 
crucial  one  ? — It.  is  a  mere  accident  if  I  see  the  papers 
or  not  ;  but  I  may  say  that  hitherto  there  have  been 
only  two  or  three  such  students.     The  experiment  was 
only  begun  about  two  years  ago. 

4775.  You  spoke  just  now,  I  think,  also  of  private 
subscriptions  which  had  been  received  in  aid  of  certain 
purposes,  the  purchase  of  specimens,  and  so  forth,  from 
different  colleges.     Were  they  given  out  of  the  college 
funds  or  merely  by  members  of  the  colleges? — Some 
of  them  subscribe  as  colleges,  and  some  of  them  very 
liberally. 

4776.  Have  they  funds  available  for  such  purposes 
which  they  are  free  to  dispose  of  in  such  a  manner  ? — 
They  must  have,  for  they  are  in  the  habit  of  giving 
subscriptions    in    aid   of    schools,    and    various  other 
purposes. 

4777.  With  regard  to  an  observation,  which  I  see  in 
your  letter,  that  in  the  event  of  a  second  professorship 
being  founded  you  are  by  no  means  so  certain  that  a  cor- 
responding benefit  would  be  thereby  derived  by  science 
itself,  may  I  ask  you  whether  you  do  not  think  that 
the    more  the  labours  of  the   professor  are  lightened 
the  greater   the  opportunities   he  has  for  developing 
the   science  itself  with  which  he   is  connected  ? — Yes, 
certainly. 

4778.  Would  not,  therefore,  the  multiplication  of 
professorships  afford  the   professors  time  for  making 
their  university  a  sort  of  headquarters  of  research  ? — 
Yes  ;  in    that  view  of  the  case    I  quite   agree,  but  it 
had  not  struck  me  in  that  way  before. 


4779.  Do  you  consider  that  the  footing  upon  which 
science   now  .-lands  at,  Cambridge  i  -i  to  afford 
any   attraction     In    scientific    men    in  the 
university,  and    possibly  to   lake   in    hand  lhe.-:i 

of  the  place  while  cii'4:igi'd  upon   re  .  an-li? — J   think 
thai  may  be  the  ca 

4780.  Within    your  experience   ha     il   been  I  he  cage 
that   eminent   men    have    frequently  come   from   other 
quarters   in   that  way? — Several    eminent  foreigner,-, 
for  instance,  have  been  to  KIM-  I  he  museum  of  /onlogv. 

47H1.  But  not  to  reside  in  the  university  ? — .No.  I 
am  nol  aware  of  any  having  come  to  reside. 

47H2.   (J'ntfcxxHf  S/o/u's.)    Do    you    think    there    is 
any  reluctance   felt    al,   present  In  elect    to   fellowship* 

for  distinction  in  natural  science  provided    high  rit 

is  sufficiently  proved? — I  think  in  some  colleges  they 
would  not  elect  on  any  consideration. 

478.T.    Kven    although  the  person  who   had   so  dis- 
tinguished himself  possessed  a  fair  knowledge  of  el; 
and  mathematics  ? — I  think  some  colleges  would  cer- 
tainly refuse  to  do  anything  of  the  sort. 

4784.  At   present    fellowships   are   not    connected 
especially  with  classics  or  mathematics  ;  would  you 
think  it  desirable  to  treat  natural  science  in  a  ditlerent 
way,  by    connecting   the    fellowships    specially    with 
natural  science,  or  would  you  leave  it  to  win  its  way 
as  classics  has  done  ? — I  should  sooner  leave  it  to  be 
treated  as  classics  were  treated  after  the  establishment 
of  the  classical  tripos. 

4785.  Do  you  think  that  it  is  beginning  to  win  its 
way  ? — I   hope   that  it  is  so,  but  I  think   that  in  the 
minds  of  many  persons  no  sooner  does  a  boy  begin  to 
learn  either    Greek    or  Latin,  or  to  know  anything 
about  a  book  of  Euclid,    than   they   regard    him  as  a 
possible  fellow,  and  look  upon  him  as  having  a  vested 
interest  in  all  the  revenues  of  the  college. 

4786.  (Sir  J.  P.  Kay-Shuttlcwartli.)  The  students 
who  attend  tho  professor  of  natural   science  in  the 
university,  of  course  come  from  various  colleges  ? — 
Certainly  they  come  from  various  colleges. 

4787.  As  the    students    are    attached    to    different 
colleges,  it  would  be  your  opinion,  I   apprehend,  that 
some  funds  should  be  derived  from  the  severo!  colleges 
towards  the  support  of  the  professoriate,  the   advan- 
tage of  which  the  students  enjoy? — I  think   that   the 
colleges  might  come  to  some  agreement  of  that  sort. 

4788.  If  they  do  not  come  to  some  agreement  for 
the  support  of  the  professoriate,  from  one  of  your  pre- 
vious answers  I  infer  that  you  think  some  external 
pressure  might  bo  brought  to  bear  upon  them  ? — I 
am  afraid  they  will  not  come  to  any  agreement  with- 
out some  external  pressure  being  brought   to  bear 
upon  them,  but  I  should  like  to  see  them  do  it  of 
themselves. 

4789.  Supposing  that  the  emoluments  of  11  certain 
number   of  fellowships   were   reduced,   or   the   time 
during    which  they  are  held  was  diminished,  might 
not   funds   be   derived  from   that  source  towards   the 
support  of  a  scientific  professoriate  ? — I  do  not  myself 
think  that  the  dividends  of  any  of  the  fellowships  are 
wastefully  large  at  the  present  moment,  and  I  do  not 
think  that  the  time  during  which  those  fellowships 
can  be  held  could  be  advisedly  shortened. 

4790.  How  then  could  any  external  pressure  pro- 
duce funds  from  the  colleges  towards  the  support  of 
the  professoriate  ? — By    diminishing   the   number   of 
college  offices. 

4791.  (Professor  Stokes.)    Do  you   consider  that 
college  officers  are  highly  paid  at  present  ? — I  think 
that  they  are  very  well  paid,  but  I  may  say  that.  I  have 
never  been  a  college  officer,  and  therefore  I  cannot 
say  this  of  my  own  knowledge. 

4792.  (Sir  J.  P.  Kay-Slut  tileicnrtli.')    You   stated 
that  the  number  of  students   who  attend   upon  your 
course  were  on  the  increase  ? — Certainly  they  are. 

4793.  I  understand   the  course  not  to  be  obligatory 
as  respects  the  natural  science  tripos,  is  it  obligatory 
as  respects  the  medical  course  ? — Yes.  it  is. 

4794.  What  rooms  are  there,  for  the  prosecution  of 
dissection  or  the   manipulation  of  specimens,  for  the 
students  of  your  class  ? — They  have  free  access  to 
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Etq.,  M.A.,     they  come  into  the  superintendent's  room    and  the 

assistant's  workroom,  and  they  do  there  pretty  well 

s  Deo.  1670.      as  they  wish. 

"  '  4795.  Is  there  sufficient  room  for  them  ? — No.  It 
is  inconvenient  that  they  should  do  so,  but  one  does 
not  like  to  keep  them  out. 

4796.  But  are  there  no  separate  rooms  for  their 
studies  ? — No. 

4797.  Did  I  rightly  understand  you  to  say  that  if 
they  desire  to  pursue  studies  of  that  kind,  they  have 
for  the  most  part  to  take  such  specimens  home  to  their 
own  rooms  ? — They  would  not  be  allowed  to  take  the 
museum  specimens,  but  they  provide  themselves  with 
subjects  for  their  own  examination,  many  of  them  in 
their  own  rooms  ;  and  I  have  heard  them  complain  of 
the   great   inconvenience   to    them    that  they   were 
compelled  to  do  so. 

4798.  As  respects  the  museum    specimens,    there 
is  no  place  to  study  them  but  the  museum  super- 
intendent's room  ? — No  place  but  his  workroom. 

4799.  You  have  scarcely  therefore,  I  suppose,  been 
able  to  give  as  much  attention  to  that  form  of  study  as 
you  would  desire  for  the  success  of  your  lectures  ? — 
Certainly  not. 

4800.  It  would  be  indispensable  for  the  extension 
and   success  of  your  lectures,  that  there   should   be 
separate  rrfoms  provided  for  that  kind  of  study  ? — 
Most  essential. 

4801.  Are  there  not  some  forms  of  specimens  like- 
wise which  you  would  desire  that  the  students  should 
themselves  manipulate,  and  perhaps  even  prepare  ? — 
Certainly  one  would  be  very  desirous  of  their  doing  so. 

4802.  But  there  are  not  now  sufficient  opportunities 
for  that  kind  of  study  ? — There    are  not   sufficient 
opportunities. 

4803.  As  respects  the  incentives  to  study,  if  your 
lectures  be  not  obligatory  as  a  part  of  the  natural  science 
course,  is  not  that  to  a  large  extent  an  explanation  of 
the  very  small  number  of  students  who  apply  them- 
selves to  it  ? — I  do  not  think  that  one  can  say  that 
there  is  such  a  very  small  number  of  students,  con- 
sidering the   number  of  attractions  that  they  have  in 
other  quarters. 

4804.  What  may  the  number  be  who  are  not  pur- 
suing the  medical  course  ? — I  cannot  form  a  precise 
estimate. 

4805.  That  class  of  students  docs  not  come  up  for 
examination,  necessarily  ? — They  do  not. 

4806.  And  as  respects  the  discipline  of  their  studies, 
such  of  them  as  do  not  come  up  for  examination  do 
not  come  very  much  within  the  range  of  your  regula- 
tions ? — No,    unless  they   consult    me   on   what  the 
character  of  their  work   should  be,  and  very  many  of 
them  do  so. 

4807.  Supposing  the  chairs  of  comparative  anatomy 
and  zoology  to  be  divided,  and  sufficient  rooms  likewise 
for  manipulation  to    be    furnished,   would  not    fur- 
ther demonstrators  to  assist  those  two  chairs  be  requi- 
site ?  —  Certainly  one    demonstrator  is   immediately 
wanted,  a  demonstrator  of  comparative  anatomy.     I 
may  say,  that  that  want  is  met  to  a  certain  extent  by 
the  liberality  of  our  superintendent,  Mr.  Clark,  who 


pays  a  person  out  of  his  own  pocket  to  do  work  which 
really  amounts  to  practical  demonstration,  although  it 
is  only  preparing  specimens  for  the  museum. 

4808.  You  said  that,  practically  also,  the  superin- 
tendent and  yourself  are  the  curators  of  the  museum  ? 
—Yes. 

4809.  As  the  museum  increases  in  size,  and  as  its 
specimens  accumulate,  will  not  the  appointment  of  a 
separate  curator  likewise  be  desirable  ? — It  is  abso- 
lutely  required  at   the   present  moment,  merely  for 
the   preservation  of  the   property  belonging  to   the 
university. 

4810.  Looking   to  the    position   which   you   would 
wish  the  studies  of  comparative  anatomy  and  zoology 
to  take  in  the  university,  whether  for  the  special  pre- 
paration of  the  medical  students  or  as  a  part  of  the 
study  of  science,  you  would  be  of  opinion  that  a  con- 
siderable appropriation  of  funds  would  be  required  to 
put  it  in  its  proper  position  ? — Very  considerable  ;  at 
least  double  the  sum  that  it  receives  now. 

4811.  Hitherto  cabinets  have  been  provided  from 
a  fund  not  originally  intended   to  be  applied  to  that 
purpose,  but  rather  for  building  ? — They  have  been 
provided   from   the   building    fund,    and  it  has  been 
interpreted  that  the  building  fund  may  be  so  used   to 
supply  cabinets. 

4812.  The  building  fund  must  be  by  so  much  crip- 
pled ;  and  looking  to  the  extension   of  the  museum, 
that  is  in  your  opinion  undesirable  ? — Decidedly. 

4813.  (Chairman.}  Is  there  any  college  instruction 
in  the  sciences  with  which  you  are  connected  ? — The 
nearest  approach  to  it  is  that  given  by  the  newly- 
appointed  projector  of  Trinity,  Dr.  Michael  Foster, 
on  physiology,  which  of  course  is  a  cognate  science  ; 
and  I  believe  that   at    Caius  College  there  is  also  a 
lecturer,  but  of  that  I  am  not  quite  certain. 

4814.  You  have  not  entered  into  any  arrangement, 
I  presume,  as  to  the  dividing  of  subjects  with  the 
pralector  of  Trinity  ? — The  prrelector  of  Trinity  has 
his  own  subjects  distinctly  marked  out.     He  is  the 
prselector  in  physiology  ;  but  although  the  two  sub- 
jects are  more  or  less  allied,  his  is  perfectly  distinct 
from  mine. 

4815.  We  have  heard  that  one  obstacle  to  contri- 
bution from  the  colleges  to  university  purposes  arises 
from  the   inequality  of  the  value   of  the  fellowships 
in  the  opinion  of  some  of  the  witnesses  before  this 
Commission  ;  for  instance,  that  a  certain  per-centage  of 
the  college  revenues  would  fall  much  more  heavily 
upon  some  colleges  than   upon  others ;  do  you  think 
that  there  is  any  weight  in  that  objection  ? — I  have  no 
acquaintance  with  the  revenues  of  any  of  the  colleges 
to  be  able  to  say. 

4816.  Have  you   not    heard   that   that   has    been 
assigned  as  a  reason  ? — Yes,  I  have  heard  it  assigned, 
but  I  can  offer  no  opinion  of  my  own  upon  the  subject. 

4817.  I  think  you  have  stated  that  in  your  opinion 
the  best  means  by  which  the  colleges  could  contribute 
to  university   purposes  would  be  by  diminishing  the 
number  of  college  officers  ? — That  is  one  way. 

4818.  Is  there   any  other  point  upon   which   you 
could  furnish  the  Commission  with  any  further  infor- 
mation ? — I  think  not. 


The  witness  withdrew. 
Adjourned  to  to-morrow,  al  half-past  11  o'clock. 
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The  Very  Rev.  ROBERT 

4819.  (Chairman.)  I    believe  tluit    unlil    recently 
you  were  Master  of  Balliol  College,  in  the  Univer- 
sity of    Oxford  ?— I  was  so  until   the  middle  of  last 
summer. 

4820.  Perhaps  you  will  be  so  good  as  to  state  to 
the  Commissioners  the  measures   that  were   adopted 
during  your  connexion  with  the  college  in  order  to 
encourage  the  study  of  science  ? — The  steps  that  were 
taken  at  that  time  are  detailed  in  a  note  which  I  had 
the  honour  of  sending  to  the  secretary  of  the  Com- 
mission.    One  was  the  foundation  of  a  laboratory  at 
a  time  when  there  was  no  convenient  laboratory  con- 
nected with  the  University  professorship  of  chemistry. 
The  present  professor  worked  there,  and  gave  lectures 
in  an   adjoining  lecture-room  for  some  time,  until  the 
University  laboratory  was  ready  for  him;  but  since 
that  time  it  has  been  fouiid  so  much  more  convenient 
for  students  to  work  in  the  University  laboratory  that. 
the  thing  has  dropped.    We  have  also  scholarships  in 
natural  science,  tried  for  in  alternate  years,  and  tenable 
for  three  years,  at  70/.  a  year.     In  addition  to  that,  we 
had  in  the  mathematical  department  the  advantage  of 
the  work  of  Professor  Henry  Smith,  who  also  then 
took  charge  of  the  laboratory. 

482).  Had  those  scholarships  previously  been  given 
for  classical  attainments  ? — They  were  a  new  founda- 
tion, due  to  the  liberality  of  a  lady  who  is  still  alive  ; 
there  were  three  of  them,  to  be  given  in  alternate 
years  for  natural  science,  and  for  history  and  law. 

4822.  Have  good  candidates,  not  yet  members  of 
the  University,  offered  themselves  for  those   scholar- 
ships since  they  have  been  granted  to  natural  science  ? 
— Fairly  good.     I  should   think  quite  as  good  as  we 
had  reason  to  expect  the  schools  to  send  to  us,  con- 
sidering  the  novelty  of  the  inducement  to  bring  men 
of  that  kind  to  Oxford.     There  was  one  instance,  in 
which  a  man  who  was  very  satisfactory  in  his  scien- 
tific examination,  found  a  difficulty  in   satisfying   the 
ordinary  requirements  in  the  university  with   respect 
to  classical  knowledge. 

4823.  Then  of  course  he  could  not  take  a  degree  ? 
— It  was  thought  better   that   he  should  migrate  to 
Cambridge  under  those  circumstances. 

4824.  There  is  also  a  mathematical  scholarship  in 
your  college  ;  is  that  distinct  from   thos-e  which  you 
fisve   been    speaking   of? — Yes,   it  is;    it  has  been 
instituted  by  an  arrangement  of  the  college  itself,  and 
has  only  been  in  existence  for  two  or  three  years. 

482.5.  Has  the  college  the  power  of  founding  or  of 
allotting  existing  scholarships  for  attainments  in 
science,  if  it  thinks  fit  to  do  so  ?  — Not  by  its  own 
unaided  action,  I  think.  The  scholarships  which  are 
chieily  spoken  of  as  Balliol  scholarships  in  the  Univer- 
sity are  distinctively  classical,  although  there  is  a 
certain  amount  of  mathematical  work  ottered  to  can- 
didates, and  a  certain  amount  of  historical  work. 
Their  character  is  distinctly  classical;  and  I  am 
inclined  to  think  that  there  would  be  a  difficulty, 
without  the  intervention  of  the  Visitor,  in  making  it 
otherwise. 

4826.  Besides  the  scholarships,  the  college,  I  believe, 
has  exhibitions  in  which  mathematics  at  any  rate 
forms  an  element  of  examination  ? — Yes,  there  are 
minor  exhibitions  of  that  kind  which  have  been 
created  in  the  college  lately  :  and  for  these,  candidates 
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have  been   inviieil  to  offer    work    in   natural  science 
among  other  branches  of  study. 

4827.  Are  some  of  those;  exhibitions  grunted  exclu- 
sively for  attainments  in  science,  or  is  there  a  certain 
amount  of  classical  knowledge  also  required? — The 
examination  which    is    specified    comprises  classical, 
mathematical,  historical,   and  scientific  subjects  :  but 
the  foundation  has  been  so  recent  that  I  can  scarcely 
say  whether  it  would  be  interpreted  that  a  man  could 
get  an  exhibition  by  science  exclusively. 

4828.  The   college  hns   not  at  present,  I  believe, 
given  any  of  its  fellowships  for  attainments  in  natural 
science  ? — It  has  not.  There  was  an  occasion  a  year  or 
two  ago  in  which  a  fellowship  was  to  be  filled  up 
under  limitations  (it  was   a   clerical  fellowship)  ;  and 
on  that  occasion,  with  a  view  to  making   it  a  little 
more  open,  candidates  were  invited  to  say  what  spe- 
cial subjects  they  brought  up.      One   or  two  candi- 
dates brought  up  mathematics,  and  one  brought   up 
Hebrew.     It  might  have  proved  difficult  to  say  how 
far  the  scientific  man  could  be  balanced  against  the 
Hebraist ;  but  I  think  that  the  results,  on  the  reports 
of  the  examiners  whom  we  called  in  to  help  us,  were 
that  there  was  no  question  as  to  the  relative  eminence 
of  the  men  ;  and  the  Hebraist  was  elected. 

4829.  But  the  college  would  be  willing  to  give  a 
fellowship  to  any  man  for  distinguished  attainments 
in     science  ? — I    think    there    would    be   a   general 
willingness   in  the  college  to  do  so.     But  it  would  be 
grievously    hampered    by   our    comparatively    small 
number  of  fellowships,  and  the   consequent  difficulty 
which  is  felt  of  securing  a  tutorial  staff  in  full  com- 
pleteness. 

4830.  Are  the  greater  part  of  the  fellows  of  the 
college  employed  in  work  in  the  college  ? — They  are. 

4831.  You  have  but  few  non-resident  fellows  ? — 
Our  fellows  are  11  ;  and  two  have  been  non-resident, 
one  of  these  being  so  only  from  illness,  and  hoping 
to  reside,  if  his  health  will  admit  of  it. 

4832.  That  description  would  not  apply  to  most 
colleges  of  the  University.    I  imagine  that  in  few  col- 
leges so  large  a  proportion  of  the  fellows  are  employed 
in  the  work  of  the  college  ? — I  think  it  is  RO.     We 
have  felt  that  we    were  very  lucky  in  being  able  to 
secure  the  residence  of  so  many. 

4833.  Has  your  college  made  any  arrangement  with 
any  other  colleges  with  regard  to  mutual  tutorial  in- 
struction ? — Yes,   in   two   ways.     In   the   first  place, 
with  reference  to  the  mathematical  studies,  Professor 
Smith  belongs  to  a  group  of  mathematicians  who  in 
that  way  work  together  ;  and  in  the  second  place,  the 
college  as  a  body  has  made  an  arrangement  with  New 
College  for  a  sort  of  joint  system  by  which  the  lectures 
are  given,  some  in  one  college   and  some  in   another, 
for   the  common  benefit  of  both  :  and  besides,  there 
have  been  many  eases  in  which  our  historical  lecturer, 
Mr.  Newman,  has  received  by  an  arrangement  mem- 
bers of  other  colleges  into  his  lecture. 

4834.  Do  you  think  that  that  new  arrangement  is 
likely  to    be    carried    further  ? — I   should    think    so, 
certainly.     It  is  an  idea,  I  think,  that  will  spread. 

4835.  Do  you  think  that  you  will  have  as  one  result 
an  increased  attention  to  the  study  of  physical  science  ? 
— Very  possibly   we   may.      It   is   quite  clear   that 
individual  colleges  are  not  likely  to  have  either  the 
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Vtry  Rev.      appliances  or  the  men  to  teach  all   the  branches  of 
't,  J).D.   physical  science  ;  and  I  think  there  are  indications  of 
a  plan  by  which  one  particular  branch  will  be  taken 
in  one  college,  and  another  in  another. 

4836.  I  think  you  have  also  told  us  that  at  one  time 
your  college  fitted  up  a  laboratory,  and  it  has  now 
been  dismantled  as  a  laboratory  :  is  it  used  for  any  other 
purposes  of  science,  for  instance  ag  a  physical  labora- 
tory ? — No,  it  is  not. 

4837.  Can   you   offer   to   the   Commissioners   any 
suggestions  that  have  occurred  to  you,  by  which  the 
University  could   further   encourage   the   pursuit   of 
science  ? — I  feel  a  difficulty  in  doing  so,  because  I  am 
sony  to  say  that   my  own   acquaintance   with   that 
subject  is  very  limited,  as  other  studies  have  occu- 
pied  my   whole  time.     But  I  do  not   see   how  the 
University  can   directly   do  more   than  it   is  doing  at 
present,  as  far  as  funds  go.     A  very  large  proportion 
of  the  University  funds  has  been  systematically  appro- 
priated to  that  department  of  study  for  many  years 
past.     In  fact  nearly  the  whole  of  the  savings  of  the 
University,  and  its  available  means  has  gone  in  that 
direction  since  the  building  of  the  new  University 
museum,  which  was  opened  about  10  years  ago.     So 
much  so,  that,  now  the  University   having   another 
pressing  need  (in  which  physical  science  is  interested, 
as  well  as   other   branches   of   study),    namely,   for 
examination  buildings,  the  authorities  find  themselves 
without  funds,  and  are  obliged  to  propose  an  addi- 
tional tax  upon  all  the  members  of  the  University.* 
Again,  a  considerable  number  of  fellowships  in  diffe- 
rent colleges  have  been  annexed  to  professorships,  of 
which  one  half  have  been  mathematical  and  scientific 
professorships,  the  others  being  shared  by  classics, 
moral  and  mental  philosophy,  law,  and  history.     To 
some  extent,  also,  the  colleges  have  given  scholarships ; 
and  (but  this  is  the  most  rare  of  all)  fellowships.    No 
doubt,  more  might  come  from  the  funds  of  some  col- 
leges :  but  there  is  a  feeling,  I  know,  that  the  col- 
leges have  been  heavily  taxed  already,  as  well  as  the 
University. 

4838.  (Professor  Stokes.)  I  gather  from  what  you 
have  stated  that  you  would  not  consider  a  diminution 
of  the  number  of  fellowships  beneficial  to  your  college? 
— Certainly  not.     We  have  always   tried  to  do  our 
work  as  efficiently  as  we  could  :  and  we  should  be 
crippled  in  the  work  which  is  most  pressing  upon  us 
in  the  present  state  of  University  studies,  if  we  were 
to  lose  fellowships. 

4839.  Do  you  think  that  the  same  is  the  case  in  the 
University  generally,  or   that  fellowships  might   be 
spared  with  advantage,  and  diverted  to  other  objects? 
— In  the  case  of  some  of  the  other  colleges,  I  do  not 
think  there  would  be  the  same  drawback.    There  arc, 
however,   several  colleges  which  I  apprehend  are  in 
the  same  condition  as  ourselves. 

4840.  Should  you  be  in  favour  rather  of  diminish- 
ing  the  number  of  fellowships  where   they  appeared 
to  be  more  than  were  required,  or  of  restricting  the 
tenure  in  some  manner,  in  the  case  of  non-residents  ? 
— I  should  prefer  the  restriction  of  tenure  in  the  case 
of  non-residents.     Whatever  the  necessity  might  be, 
there  would  be  great  inconveniences  in  the  diminution 
of  the  number. 

4841.  I   understand  you  that  the  scholarships  in 
your  college   are    restricted  nearly  to    classics;    the 
same  restriction,  I  presume,  does  not  operate  on  the 
exhibitions? — There  are    certain    exhibitions   which 
are   filled    up   from   the  same    examination   with    the 
scholarships.     They  are   in   fact   scholar-hips   of  the 
second  class,  junior  scholarships  ;  and  to  them  the  same 
remarks  apply  as  to  the  scholarships  ;  but  the  minor 

. ibitions  arc  much  more  general. 

4842.  Are  the  nia-ier  ami  fellows  obliged  to  subject 
those    who    compete    for    exhibitions    to    the    same 
examinations  as  those,  who  compete  Cor   scholarships, 
or  is  it  merely  a  matter  of  convenience  ? — It  is  entirely 

*  I  find  that  the  proposal  for  building  new  examination  schools 
was  rejected  by  the  congregation  of  the  University  on  Tuesday, 
December  6  (the  day  before  this  evidence  wus  given),  on  the 
ground  that  funds  are  wanting. 


at  their  own  discretion:  those  exhibitions  have  no 
foundation  ;  they  were  voluntarily  created,  and  might 
be  suppressed  at  the  close  of  the  tenure  of  the  pr. 
holders,  if  the  college  chose.  Hut  the  object  of 
founding  them  was  in  fact  to  draw  to  the  college  a 
larger  number  of  the  same  valuable  class  of  men  as 
those  who  gain  the  scholarships. 

4843.  Then  I  understand  that  if  the  master  and 
fellows  were  so  minded,  they  might  grant  their  exhi- 
bitions for  proficiency  we  will  say  in  natural  science  ? 
— Undoubtedly;  nothing  is  required  for  that  but  a 
resolution  of  the  college. 

4844.  (SirJ.P.Kay-Shuttleworth.}  The  character 
of  the  University,  notwithstanding  the  great  devotion 
of  its  funds  to  the    foundation  of  the   museum    and 
professorships  of  science,  is   still  distinctly  literary,  is 
it  not,  rather  than  scientific? — Undoubtedly  il  is.     In 
speaking  of  what  has  been  done  within  ihc  last  few 
years  in  reference  to  science,  of  course  I  should  not 
wish  it  to  be  overlooked,  that   this  was   done   in  the 
presence   of  all   the  earlier   foundations  in   favour  of 
literary  and  theological  pursuits. 

4845.  So   that    the    ancient     traditions    and    the 
practice  of  the  University  as  to  the  application  of  its 
endowments,  as  well  as  the  bearing  of  its  teaching 
is   still  in    the   direction   of   classical    literature  ?  — 
Certainly  it  is. 

4846.  Provided   that  a   man   educated  in  a  good 
endowed  or  public   school,   came   up   with   sufficient 
literary  attainments  to   pass  an  initiatory  examination 
satisfactory  to  the  governing  authorities  of  t  lie  Univer- 
sity, would  you   see  any   difficulty  in  his  afterward- 
pursuing  a,  purely  scientific  career  ? — My   own   lean- 
ings   are   too  strongly  on  the  side  of  the  old  system 
to  enable  me   to  agree  with  that  wholly.      J    think 
that  in  such  a  case  the   amount  of  pressure,   for  clas- 
sical and  literary  pursuits  might  with  advantage  be 
lessened  :  but  I  have  such  a  very  strong  feeling  of  the 
importance,  1  would  even  say  the  preciousness,  of  the 
study  of  language  as   an   element  of  training,  that  1 
could  not  go  so  far  as  many  would  go  in  the  direction 
that  you  indicate. 

4847.  You  apprehended,  I  presume,  that  my  ques- 
tion included  there  being  what  the  University  might 
regard  as  a  sufficient  basis  of  literary  culture  before 
that  purely  scientific  course  was  taken  ? — Yes  ;  but  I 
should  not  be   satisfied,  I  think,  with  that  which  was 
acquired  before  a  man  came  to  the  University,  at  least 
at  the  age  of  those  who  ordinarily  come. 

4848.  You  do  not  think   that  even  under  improved 
cultivation  in  the  endowed  and  public  schools  it  would 
be  possible   that  they  should   prepare   men   to  pass  a 
sufficient  literary  examination,  at  the  entrance  to  the 
University,  to  satisfy   the    authorities  ? — It  depends 
upon  the  age  at  which  men  come  to  the  University. 
There  is  now  a  growing  number  of  students  who  come 
to  Oxford,  and  I  believe  to  Cambridge  loo,  say  from 
the  Scotch  Universities,  at  a  more  advanced  age ;  we 
have  had  at  Balliol   under-graduates  from   Glasgow 
University  who  were  25  when  they  matriculated  :  and 
in  the  case  of  such  men  entire  freedom  might  be  quite 
advantageous:  and  there  has   been   a   certain   rise   in 
the  age  at  which  men   upon   the  average   come   to 
Oxford  within  my  recollection  ;  they  are  rather,  upon 
the  average,  later  in  matriculating  than  they  used  to 
be  ;  but,  speaking  perhaps  from  a  one-sided   point  of 
view,  I  should  be  very  loth  to  see  all  further  literary 
culture  given  up. 

4849.  At  the  present  moment  you  accept  the  Cam- 
bridge degree  in  the  admission  of  a  young  man  to  the 
University,  and    afterwards    permit    him    to    pursue 
simply  scientific  culture? — Yes. 

4850.  A   graduate   of  Cambridge   may  have   only 
acquired  sufficient  literary   culture   to  pass   what  is 
called    the    "little    go,"    and    afterwards    may     have 
devoted  his  whole  time  to  mathematics  ? — No  doubt. 

4851.  And   so  he  may  have  procured  a  degree  ? — 
Yes. 

4852.  Do  you  not  think  that  a  public  school  might 
present  a  man  with  greater  literary  knowledge  than  is 
required  for  the  Cambridge  "  little  go,"  at  an  initiatory 
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oiination  in  the  University? — I  should  not  bo  pre- 
pared to  accept  tlint  rare  instance  which  you  have 
cited  as  a  lair  tiling  to  judge  liy.  If  I  were  driven 
(which  T  do  liol  wish)  to  decide  upon  that  point.  I 
should  lie  almost  tempted  to  say  rather,  "  Do  not 
admit  the  man  on  those  terms."  "But  it  must  lie 
understood  that  I  am  only  speaking  on  the  supposition 
of  the  Cambridge  man's  attainments  l>eing  altogether 
at  the  minimum,  not  of  a  man  who  really  had  reaped 
the  advantages  of  ft  Cambridge  scientific  education. 

IS.',;).  You  are  awai-e  I  hat  t  lie  arrangements  made 
at  the  museum  for  scientific  courses  afford  a  very 
considerable  and  growing  attraction  to  students  of 
science  ? — I  am  aware  of  that  :  but  it  does  not,  grow 
so  rapidly  as  any  person  who  is  interested  in  educa- 
tion would  wish;  the  attraction,  great  as  it  ought  to 
be,  does  not.  prove  so  powerful  as  one  could  wish. 

!.  May  not  that  in  some  degree  be  attributed  to 
the  imperfection  of  the  preparation  of  young  men  in 
the  public  and  endowed  schools  as  respects  scientific 
culture  ? — Yes,  I  should  think  so,  to  a  considerable 

extent. 

4855.  Do  you   not  think   that  the  University  like- 
wise  places   some   impediments   in  the  way  of  men 
resorting  to  it  for  this  scientific  culture,  by  requiring, 
lor  example,  Greek   as  a  necessary  part  of  its  exami- 
nations ? — That  is  a  question  of  the  balance  of  diffi- 
culties and  advantages.     I  think  that  the  requirement 
of  .1  certain  amount  of  Greek  is  very  important. 

4856.  If    the    Endowed    Schools'    Commissioners 
carry    out  their    intention    of  founding    probably    in 
every  county   at   least   one   prominent   public  school 
in  which  the  literary  culture  shall  consist  of  Latin  and 
the  modern  languages,  and  from  which  Greek  shall  be 
excluded,  would  you  think  it  right  to   refuse  to  admit 
young   men  prepared  in  such   public  schools,  to  the 
advantages  of  the  scientific  culture  of  the  University  ? 
— I  should  not  wish  to  say  that :  but  I  should  like  to 
see  how  the  schools  did  their  work  before  I  formed 
any  judgment  upon  the  subject. 

4857.  The  present  proportion  of  the  scientific  to 
the   literary   students    may    likewise    be    somewhat 
affected,   may   it   not,   by   the   mode   in   which    the 
scholarships  and  professorships  of  the  University  have 
hitherto  been  bestowed,  that  is,  by  their  being  almost 
exclusively  rewards  for  literary  culture? — That  this 
is  the  case  with  respect   to  the  scholarships,  I  quite 
think  ;  I  do  not  think  it  holds  good  as  to  the  profes- 
sor hips:  there  has  been  great  liberality  towards  the 
scientific  professorships. 

4858.  Would  you  wish  the  scholarships  to  be  more 
extended   to   men    mainly   devoting    themselves    to 
scientific   culture  ? — I    think    that    might   be  advan- 
tageous, and  it  would  tell  upon  the  preparing  schools. 

4859.  Seeing   that   the    proportion    of  scientific  to 
literary  students  is  comparatively  small,  and  that  the 
classes   of  the   professors   of  the   museum   must  be 
gathered  from  many  colleges,  is  it  not  clear  that  the 
support   of  the    scientific  professoriate    has   a  claim 
upon  the  funds  of  such  colleges  as  can  afford  to  con- 
tribute to  the  scientific  course  ? — My  own  impression 
is  that  that  claim  certainly  exists  ;  but  that  it  has  been 
already  acknowledged  in  a  most  munificent  way  with 

i  to  the  museum  buildings  and  all  the  apparatus 
and  appliances  necessary  there,  and  also  with  respect 
to  the  professorships,  considering  the;  University's 
means.  A  good  deal  more  might  be  done  in  fairness, 
I  think,  in  the  way  of  scholarships. 

4860.  There  have  been  fellowships  appropriated  to 
the   support   of    the    scientific    professoriate    at    the 
museum,  have  there  not  ? — Yes,  many. 

lsi,l.  You  think  that  the  tenure  of  the  fellowships 
might  be  somewhat  reduced  without:  disadvantage  to 
the  colleges? — Yes,  for  nou  residents.* 


*  On  further  consideration  I  see  more  difficulty  here.     The 

limitation  of  the  tenure  of  fellowships  by  non-residents  may  be, 

and  I  think  it  is,  desirable  on  other  grounds.     But  as  fellowships 

be  filled  up  \\heii  they  heeome  vacant,  no  additional  funds 

accrue  from  this  source.    To  raise  the  money  required  for 

the  fellowships  of  non-residents,  it  would 'be  necessary  to  lay  au 

annual  tax  upon  them. 


4862.  If  by   that  means  certain   of  the   colleges       Very  Reo. 
which  have  not  the  game  need  of  tutorial  instruction,    ft.  Scott,  li  li 
in  proportion    to   the  number  of  their  fellows,  as  that 
which    exists    at     Halliol,    had    their    funds   incn 
would  you  think  it   right    to   appropriate   those    funds 
lo    the  museum  and  to  scientific  culture  ?— To  scieu- 
li'i'1   culture,    certainly:    hut    I    think   that  the    most 
satisfactory   wuy,  the   way   which  would  be  mont  con- 
ciliatory tolhe  l>oilies  which  would  have  to  provide  those 
funds,  would  lie  to  make  them  endowments  lor  tel 
within  the  college    itself,  to   draw  dislin^ui.-lied  young 
men  to  it.      They  would    be    certainly    given  more 
willingly. 

4863.  There  would  be  naturally  a  considerable  in- 
disposition on  the  part  of  the  colleges  to  appropriate 
their  endowments  to  University  purposes  ? — Yes. 

4S(i4.  (Sir  J.  Lnbboch.}  You  have  stated  that 
yon  attach  very  great  importance  to  the  study  of 
languages  in  cultivating  the  human  intellect.  Do 
you  consider  that  for  that  purpose  more  than  two 
languages  are  necessary  ? — I  presume  that  you  are 
(•outlasting  Latin  with  Greek. 

4865.  I  wish  to  know  whether  you  do  not  think, 
considering  that  it  is  impossible  for  everyone  to  learn 
every    subject,   that    an    elementary    knowledge   of 
language  might  be  given  by   the  study  of  two  lan- 
guages   instead   of  three  ? — I   think    that   there  are 
advantages  in  the  study  of  Greek  which  the  study  of 
Latin  does  not   supply:  and   I  should  be  unwilling, 
except  under  the  pressure  of  necessity,  to  surrender 
Greek. 

4866.  Would  you  prefer  Greek  to  Latin  ? — I  can- 
not say  that :  because  Latin  is  so  much  more  usable  a 
tool  in  common  life;  and  with  regard  to  modern  lan- 
guages, Latin  is  so   much  more  important :  but  as  to 
its  own   intrinsic   value,  I   should    say  that   Greek  is 
infinitely  above  it. 

4867.  Then  it  is  not  as  being  a  language  merely, 
but  that  there  is  something  special  about  Greek  which 
renders  it  so  desirable  ? — I  have  to  think  of  it  in  two 
ways:  I  do  think  that  for  a  young  mind  a  training  by 
language  is  a  most  valuable  training.     Again,  looking 
at  one  language  and  another,  I  think  that  there  are 
very  important  advantages  in  the  study  of  Greek. 

4868.  (Chairman.}    Has    any   attempt  ever   been 
made  to  study  Greek  without  a  previous  knowledge 
of  Latin  ? — I    am    not    acquainted    v,-ith    any    such 
instance  :    but    I    see    no   reason    whatever    why    it 
should  not  be  so.     If  only  one  language  is  to  be  learnt, 
it  must  be  confessed  that  the  practical  use  of  Latin  is 
more  widely  extensive  among  those  who  are  intended 
for  ordinary  life,  more  particularly  with  reference  to 
the  mastery  of  modern  languages. 

4869.  (Sir  J.  Liebbock.)  I  understand  you  to  ad- 
vocate the  teaching  of  language  not  merely  with  a 
view  to  its  practical  utility,  but  with   reference  to  its 
effect  upon  the  intellect  ? — Yes  ;  in  that  view,  which 
brings  the  two  things  a  little  together,  I  think  that 
there  are  advantages  in  the  study  of  a  dead  language 
over  the  acquirement  of  a  living  one. 

4870.  As  far  as  the  study  of  language  per  se,   and 
the  effects  which  the  study  of  language  has  upon  the 
mind  are  concerned,  why  should  there  be  any  differ- 
ence between  the  study  of  a  dead  language  and   that 
of  a  living  one  ? — I  am  not  prepared  to  answer  that 
with  precise    exactness  ;   but    the   study  of  a  dead 
language  is  a  much  more  scientific  study  than  that  of 
a  living  language,  in  the  great  majority  of  case-. 

4871.  We  can  hardly  question  in  regard  to  zoology 
that  a  dead   animal  can   be  more   intimately  studied 
than  a  living  one  ;  but  I  confess  I  still  do   not  quite 
see   why  the   fact   of  a  language  being  dead   should 
render   it  more  valuable   as  being   an   instrument  of 
intellectual  culture  ? — Living  languages  are  very  rardy 
indeed    studied    with   the    same   amount    of  scientific 
precision  that  dead  languages  are.     The  acquirement 
of  a    living    language   is  almoM    always    much   more 
empirical  in  its  character,  and  with  a  direct  view  to 
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practical  use.  I  think  perhaps  that  may  answer  your 
question. 

4872.  (Sir  J.  P.  Kay- Shuttlcworth.)  There  is  no 
inherent  necessity  of  that  kind,  I  apprehend? — No, 
I  mil  .speaking  of  the  large  majority  of  cases. 

4373.  The  practice  is  unscientific,  but  it  need  not 
be  8o? — No,  with  the  exception  of  this  particular 
thing,  that  you  have  a  continually  fluctuating  element 
in  a  living  language  which  prevents  you  from  securing 
the  same  precision  of  form  and  grammar :  whereas  you 
have  before  you  in  a  dead  language  a  system  more  or 
less  scientific,  by  which  it  is  studied :  and  it  <loes  not 
vary. 

4874.  The  truth   being   that,  since  the  revival   of 
learning,   the   ablest  minds  of  all  Christendom   have 
been   applied  to   the   scientific  culture    of  the  dend 
languages,  and  that  the  ablest  minds  have   not  been 
applied  to  a  scientific  structure  of  the  living  languages  ? 
— That  is,  I  believe,    quite   correct.      But   there  is 
something  more  :  in  the  nature  of  a  living  language 
there   is  something   that    eludes  the    grasp.      It    is 
continually  changing  to  a  certain  extent. 

4875.  (Chairman.)  Do  you  think  that  the  amount 
of  Greek  required  for  a  pass  degree  is  an  important 
acquisition  to  a  young  man  ? — In  many  cases  it  is  not 
very   important  :  but  I  should  say   emphatically,    it 

The  witness 


gives  a  man  an  insight  into  a  new  world,  although  it 
may  not  enable  him  to  see  very  far. 

4876.  Then  you  would  not  like  to  see  it  discon- 
tinued   in    any   case   for   pass-men  ? — I   would    not 
vent  lire  to  say  that  it  should  be  insisted  upon  where 
you  had  the  prospect  that  great  attainment  in  another 
department  might  be  procured  by  the  sacrifice  of  it  : 
but  I  should  in  the  average  of  cases. 

4877.  (Dr.  S/irn-pey.)  Do  any  considerable  number 
of  students  trained  at  Balliol  College  eventually  be- 
come teachers  in  institutions  out  of  the  University 
altogether  ;  for  instance,  in   schools  ? — Yes,    a   good 
number. 

4878.  Seeing   that   there  will  be  now  much  more 
attention  paid  to  science  in  the  endowed  schools,  do 
you  think  there  is  much  prospect  that  you  may  have 
young  men  preparing  themselves  to  give  instruction 
in  science  in  the  University  of  Oxford  ? — Looking  to 
the  future  I  think  there  is  great  hope  of  that.     And 
altogether  there  is  a  prospect  of  considerable  change 
in   that  present   condition   of  things   on  which   my 
opinions  have  been  founded. 

4879.  (Chairman*).  Is  there  any  other  matter  upon 
which  you  are  prepared  to  give  the  Commission  any 
information  ? — I  think  not. 

withdrew. 
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THOMAS  THOMSON,  Esq., 

4880.  (Chairman.)  Have  you  ever  had  charge  of  a 
botanic  garden  ? — Yes,  I  had  charge  of  the  Botanic 
Garden  at  Calcutta  at  one  time. 

4881.  You  have  acted,  have  you  not,  as  examiner 
under  the  Science  and  Art  Department  of  the  Privy 
Council  ? — I  have  for  seven  or  eight  years,  in  botany 
generally,  that  is  to  say,  in  the  two  classes  of  vege- 
table physiology  and  systematic  botany. 

4882.  What   opinion   have  you  formed  as  to  the 
results  of  the  system  ? — Our  means,  as  examiners,  are 
very  limited  of  giving  any  definite  answer  to  that 
question,  because  we  do  not  come  in  contact  in  any 
way  with  the  pupils  except  from  their  written  papers, 
and  I  have  no  means  of  tracing  their  after  career  or 
the  amount  of  information  which  they  retain.     Cer- 
tainly I  should  say  that  it   must  do  good,  and  that  it 
has  done  considerable  good. 

4883.  So  far  as  you  can  judge  from  the  written 
answers  to  your  questions,  do  you  think  that  a  con- 
siderable  amount  of  sound  knowledge  of  botany  is 
possessed  by  a  certain  number  of  candidates  ? — Yes, 
I  think  so,  certainly,  by  a  fair  proportion. 

4884.  Have  the  students  for  the  most  part  been 
improving  during  the  last  few  years,  that  is  to  say, 
has  the   standard  reached  been    higher  than  it  was 
formerly  ? — Up  till  last  year  I  think  it  had,  certainly, 
but  last  year   a   change  of  system   was  introduced 
which  prevents  my  forming  a  very  definite  opinion  as 
to  the  result.     Three  months  hence,  I  think  that   I 
shall  be  able  to  form  a  better  opinion.     The  change 
was,  that  no  one  is  now  allowed  to  pass  the  higher 
examination  until  he  has  come  up  for  and  has  passed 
the  lower.     Most  of  the  candidates  that  I  examined 
last  year  had  only  studied  the  subject  in  an  elemen- 
tary manner,  so  that  it  is  not  easy  to  compare  last  year 
with  former  years.     The  number  of  rejections  in  the 
lower  stage  was  very  considerable  last  year,  but  I  do 
not  think  that  it  would  be  right  to  compare  it  with 
previous  years,  and  up  till  last  year  there  had  been  an 
improvement  from  year  to  year,  I  think. 

4885.  Was  that  alteration  made  with  your  approval  ? 
— Yes,  certainly.     It  was  discussed  at  a  meeting  of 
examiners,  and  I  think  it  was  an  advantage. 

4886.  Did   a   considerable   number  of  young    men 
offer  themselves  for  examination   in    botany? — The 
number  last  year  was   something  like  500  in  the  two 
subjects  taken  together. 

4887.  Have  you  any  suggestions  to  make  as  to  any 
alterations  which  you  would  think  it  desirable  to  intro- 
duce into  the  present  system  ? — As  an  examiner,  I  have 
rather  got  to  administer  the  present  system  ;  I  know 
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very  little  of  the  working  of  it.  One  has  not  the 
means  of  knowing  what  the  nature  of  the  working  of 
the  system  is  ;  we  do  not  know  the  teachers  and  we 
do  not  know  the  pupils. 

4888.  So  far  as  you  can  judge  from  the  answers,  do 
you  think  that  many  of  the  candidates  have  trusted  to 
cramming   rather  than   to   a  sound  knowledge  of  the 
subject  ? — In  many  cases,  but  that  varies  with  the 
teachers  ;  indeed,  I  may  say,  it  varies  exceedingly.    In 
some  cases  the   amount  of  rejections  is   75  per  cent., 
and  in  other  cases  the  number  of  men  who  pass  is  75 
or  80  per  cent.     I  can  always  trace  the  connexion 
between  that  proportion  and  the  teaching. 

4889.  A  certain  number  of  persons   have   under- 
taken, as  you  would  infer,  to  teach  the  subject  without 
a  competent  knowledge  of  it  themselves  ? — Yes,  I  think 
so  ;  without  a  practical  knowledge. 

4890.  That  involves  a  considerable  waste  of  time, 
does  it  not,  for  the  young  men  and  the  youths,  who 
imagine  that   they   are   studying  botany  ? — In   some 
cases  I  am  afraid  it  does. 

4891.  Do  you   think  that  any  regulations  might  be 
adopted  which  would  tend  to  restrict  the  teaching  to 
persons  who   are  really  able   to  give   instruction  with 
advantage  ? — There  is  always  a  system  of  examination 
for  teachers.     I  do  not  know  whether  that  applied  to 
the  very  earliest  periods  of  the  system  or  not,  but  now, 
instead  of  being  a  separate  examination,  the  teachers 
merely  pass  the  highest  grade  of  the  ordinary  exami- 
nation, and,  therefore,  the  examiner   has  not  got  the 
same  means  of  testing  the  qualifications  of  the  teachers 
that  he  had  before. 

4892.  There  was    formerly  a  special  examination 
for  teachers,  was  there  not  ? — Yes  ;  when  I  began  as 
examiner  there  was  a  special  examination  for  teachers, 
which  has  since  merged  in  the  one  great  examination 
in  May. 

4893.  But  a  certain  number  of  teachers  appear  to 
be  competent,  and  I  suppose  some  even  of  those  have 
passed    that  examination  ? — That  I  cannot  tell ;  we 
have  no  means  of  knowing  when  the  teachers  passed. 
I  have  got  certain  incidental  means  of  finding  out. 
This   year   they   tied  up   their  papers    in    bundles, 
which  gave  me  a  clue  to  the  schools  which  they  came 
from,  and  previously  to  that,  from  my  sending  them 
specimens   of  living  plants  to  describe,  I  had  a  cer- 
tain means   of  ascertaining    from  which    schools  the 
papers    came.     They   were   obliged   to   tell  me   the 
number.     When  I  say  obliged,  I  do  not  mean   to  say 
that  they  would  have  refused  the  information  in  any 
case,  but  that  it  was  necessary  to  give  me  the  infer- 
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matioii    In  order  that   I   might   send    the    necessary 
specimens  of  plants  for  description. 

4894.  It  is  not  thought  dcsirulilr,  as  ;i  general  rule, 
that  the  examiner  should  know  the  schools  from  which 
the  papers  come  ? — That  is  the   system  ;    we  are  not 
told,  and  I  suppose    the  object  is   that  wo  should   be 
perfectly  unbiassed  in  the  examination. 

4895.  There  arc  no  classes  in  London  or  clsewlp •!.- 
for    training   teachers    as  instructors   in   botany,    are 
there  ? — No,  none  that  I  know  of.     In  all  the  schools 
of  medicine  in  London,  there  are   botanical   professor- 
ships or  lectureships,  bn.   iot  specially  for  the  training 
of  those  teachers. 

4896.  (Dr.    Khnrpey.)    Do    you    know    what    the 
average  age  is  of  the  candidates  that  you  examine  in 
botany  ? — I  have  no  means   of  knowing,  except  from 
this  paper  which  I  have  in  my  hand,  which  gives  me 
the  ages  of  the  passed  candidates  ;  it  does  not  give  any 
information  at  all  about  the  ages  of  the  rejected  can- 
didates, which  I  should  infer  probably  to  be,  in  most 
cases,  on  the  average,  considerably  less  than   those  of 
the   passed   candidates.      I  judge,  rather,    from   the 
writing   and   spelling  of  the  rejected  candidates,  that 
many  of  them  are  very  young  children.     There  is  one 
exceptional  case  of  a  girl  of  eight,  who  has   passed  in 
the  elementary  stage.    I  think  it  is  a  subject  which  you 
can  teach  more  advantageously  to  young  children  than 
most  other  subjects. 

4897.  What  opinion  have  you  formed  as  to  the  suit- 
ability of  systematic  botany  and  descriptive  botany,  on 
the  one  hand,  or  vegetable  physiology,  on  the  other,  as 
subjects  for  instruction  to  young  persons  as  contrasted 
with  other  studies  ? — I  think  there  is  no  other  branch 
of  natural  science  which  can  be  so  well  taught  to 
young  children  as  botany  can,  because  the  text  book 
is  always  at  hand,  and  specimens  can  always  be  got  in 
the  summer  time,  the  text  book  being  the  country. 

4898.  (Professor    Stokes.)      Would    yon     include 
vegetable    physiology    in    that  ? — No,    I    would    not 
include'  that   as   a   branch    to   be  taught   to   young 
children.    I  would  draw  a  distinction  broadly  between 
the  two  ;  that  is  a  more  advanced   subject,  and  more 
difficult  to  begin  with. 

4899.  (Dr.  Sharpey.)  If  I  understand  you  rightly, 
I  think  you  examine  by  means  of  specimens  ? — I   do 
in  systematic  botany. 

4900.  And  you  require  candidates  to  describe  them  ? 
— Yes,  I  require  them  to  describe  those  specimens. 

4901.  And  to  assign   to   them  their  place  in  the 
system  ? — Yes  ;  at  least,  when  the  specimens  belong 
to  the  best  known   large  British  orders.     I  generally 
give  two  specimens  to  be  described,  and  there  are 
usually  six  or  eight  or  ten  other  questions,  making, 
therefore,  one  fourth  or  one  fifth  or  one  sixth  of  tin- 
whole  to  depend  upon  the  description  of  the  living 
plant. 

4902.  And,    from    the    character   of   the    written 
answers   which   you   receive,   can   you    discriminate 
whether  the  knowledge   has  been  gained   from  actual 
study  of  the  subjects,  or  from  books  chiefly  ? — I  think 
there  is  a  fair  proportion  of  cases  of  those  who  pass, 
taking  one   school  with  another,  in  which   they  have 
been  taught  from  living  specimens.     I  have  no  doubt 
that  in  those  cases  in  which  I  reject  a  very  large 
proportion  of  candidates,  it  is  certainly  mere  cramming, 
men!  book  teaching. 

4903.  Does  it  appear  to  you  that  in  cases  where 
there  has  been  a  large  proportion  of  rejections  the 
fault  is  in  the  teaching  ?— The  fault,  I  think,  if  I  may 
make  a  guess,  and  it  can   only  be  a  guess,  is  in  the 
teachers  themselves  not  having  been  properly  taught, 
but  I  reserve,  of  course,  the  fact   that  I  have  never 
seen  one  of  those  teachers  in  my  life  to  the  best  of  my 
knowledge  and  belief. 

4904.  As  you  have  said,  a  teacher  must  have  passed 
a   high   examination   himself? — Yes,    he    must  have 
passed  the  first-class  of  the  advanced  stage,  as  it  is 
now  called. 

4905.  In  every  subject  in  which  he  undertakes  to 


(.•arli  'i—  Yes,  in  every  subject  in  which  he  undertakes 
to  teach.     I  so  understand  it. 

490(5.  Do  you  see  any  prospect  of  improvement   in 
the   teachin.'   generally,  or  in  what  way  it  might    lie 

" ii'le.l  ? — That  question    1   answered,   I    think,   in- 

direclly,  a  lew  minutes  ago  in  saying  that  this  y. 
«o  different  from  previous  years  in  respect  to  the 
system  that  you  cannot  quite  compare  them.  The  can- 
didates ihis  year  lire  almost  all  second  class,  and  they 
have  only  come  up  for  the  elementary  examination,  but 
of  I  he  127  who  passed  in  the  second  das  .  i  ^O,", 

who  failed,  a  very  large  proportion  will  probably  come 
up  this  May  in  the  first  class,  and  I  do  not  doubt  I  hat 
then  I  shall  have  an  opportunity  of  contrasting  them. 

4907.  My  question   was    rather   to  learn    whether 
yon  saw  any  means  of  improving   the  teaching  of  the 
subject  through  the  masters,  by  giving  them  better  in- 
struction and  preparing  them  better  ? — I  suppose  thai 
the   remuneration   for  teaching   botany  (I  am   goiii'_r. 
perhaps,  into  a  subject  which  I  have  no  definite  means 
of  knowing)  is  so  small  that  there  is  no  great  induce- 
ment to  masters,  as  a  rule,  to  study  it  in  the  places  in 
which  it  can  be  properly  taught,  and.  therefore,   they 
get  the  information  themselves  maiidy  from  books;  but, 
of  course,  with  the  occupations  and  heavy  work  of  the 
science  teachers,  who,   I  am  led  to  believe,  are  also 
often  teachers  in  the  ordinary  elementary  branches  of 
education,  reading,  writing,  and  so  forth,  they  have  not 
got  the  time  and  have  not  got  the  means  of  giving  the 
proper  amount  of  study  to  the  subject. 

4908.  (Sir  J.  P.  Kay-Shuttleworth.)  Some  time- 
ago,  there  was  a  special  examination  of  teachers,  as 
to  their  competency  to  give  instruction  in  botany  ? — 
Yes,    in   all   subjects,  as   I    understand.     That  took 
place  in  November.     I  think  there  were  such  exa- 
minations  for  two   years  after   I   became  examiner, 
but  after  that  it  was  discontinued. 

4909.  Did  that  examination  include  the  description 
and  identification  of  the  botanical  specimens  which  were 
laid  before  the  teachers  ? — Those  teachers  who  came 
('oi-ward  for  a  certificate   in  systematic   botany,  were 
always  examined  with  specimens,  but  those  who  came 
forward   in  vegetable  physiology  I  did  not  examine 
practically  in  the  description  of  plants  ;  they  would 
have  objected  to  it  at  that  time. 

4910.  Can  you  call  to  mind  what  proportion  of  re- 
jections there  might  be  for  insufficient  acquaintance 
with  botanical  specimens  ? — I  cannot  at  this  distance 
of  time. 

4911.  Was  the  proportion  large  or  small  ? — That  is 
information  which  could  be  got  either  from  the  Depart- 
ment or  from  my  papers,  but  I  have  not  got  the  means 
of  answering  that  question  at  present. 

4912.  At  that  time,  was  a  certificate  given  for  botany 
separately  from  any  other  study '! — Yes. 

4913.  It  was  not  grouped  with  other  studies,  so  as 
to  require  that  the  teachers  should  have  a  knowledge 
of  collateral  subjects  ? — No.     To  entitle  the  teacher. 
to  payment  for  the  candidates  who  passed    in  botanv. 
it  was  necessary  that  they  should  pass  an  examina- 
tion   in    the  two  sections  of  the     subject,    vegetable 
physiology  and  systematic  botany. 

4914.  So  that  a  teacher  who  passed  that  examina- 
tion  might    teach   the    subjects   in    which    he   was 
examined,  either  solely  or    in    connexion    with   any 
other  subject,  according  to  his  own  discretion  ? — So  I 
understand  the  system  to  be. 

4915.  Since  that  time,  a  student  who  has  passed  i'i 
the  country  in  the  ordinary  advanced  class  may  he.  . 

a  teacher  of  botany,  may  he  not  ? — Yes,  one  who  \u\< 
passed  in  the  first  class  of  the  advanced  stage. 

4916.  So  that  you  have,  yourself,  now,   no   other 
control  than  a  general  examination,  over  the  attain- 
ments and  character  of   the   teachers    who   are    the 
instructors  in  botany  in  the  country  ? — No,  and,  if  I 
may   be    permitted  to   add,  in   a  single    examination 
which  gives  honours,  which   is   for   the    teachers,  and 
which  is   also  for  young  people,  it  is  veiy  difficult, 
I  do  not  say  impossible,  to  set  a  paper  which  shall  be 
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puffieiently  comprehensive  to  test  all  classes  of  candi- 
dni 

4917.  Should  you  think   that  the  tendency  of  the 
system  of  the  examination  of  teachers  which  has  been 
recently  .introduced,  would  be  to  elevate  the  character 
nf  the  teachers  us  respects  their  attainments  and  com- 
petency or  otherwise  ? — I  prefer  the  old  system,  1 
think. 

4918.  The   tendency   of    the   new   system    would 
rather  be  to  admit  persons  who  were  less  carefully 
prepared  than  those  who  passed  a  special  examina- 
tion under  the  old  system  '{ — I  think  so,  but  I  cannot 
say  that  it  is  the  fact.   I  think  that  that  is  its  natural 
tendency. 

4919.  As  respects  your  own  experience,  and  judg- 
ing from  the  quality  of  the  papers  that  have  come 
before    you   as   examiner,   do   you    think    that   the 
students  were  better  taught  by  the  teachers  prepared 
uiiiler  the  former  system  than  under  the  latter  ? — No, 
I  think  that  there  has  been  a  gradual  improvement  in 
the  teaching  since  I  became  an  examiner,  certainly  ; 
but  the  improvement  might  have  been  more  rapid, 
possibly,  if  the  old  system  had  been  adhered  to  ;  but 
it  is  so  very  difficult  to  answer,  indeed,  with  my  know- 
ledge, it  is  impossible  to  answer  that  question  with 
anything  like  exactness. 

4920.  You  said  that,  with  respect  to  certain  teachers, 
75  per  cent,  of  their  scholars  were  .'ejected,  and  with 

•ct  to  other  teachers  75  per  cent,  were  admitted  ; 
have  you  any  means  of  discriminating  whether  such 
teachers  have  passed  under  the  old  system  or  under 
the  new  ? — No  ;  I  have  no  means  of  judging,  the 
Department  have  of  course.  I  only  know  the  teachers 
from  the  names  of  those  who  pass.  I  have  no  means 
of  knowing  by  whom  the  rejected  candidates  were 
taught, 

4921.  Do  you  know  during  what  months   in  the 
year  students  in  classes  of  botany  in  the  country  which 
you  examine  are  ordinarily  taught  ? — No,  I  do  not, 
but  in  winter,  I  am  afraid. 

4922.  If  it  were  the  fact  that  they  were  taught  in 
the  winter,  and   likewise   in   the  evening,  would  you 
think  that  the  teachers  would  ordinarily  be  furnished 
with    herbaria    to    enable    them    to    give    practical 
teaching  ? — No,  I  do  not ;  but  I  think  that  even  an 
herbarium  would  be  an  insufficient  substitute  for  real 
practical  teaching  in  the  field,  either  out  of  doors,  or 
by  bringing  living  specimens  to  the  pupils. 

4923.  At  least,  if  they  were  taught  on  winter  nights, 
ilicy  would  have  no  opportunity  of  field  instruction  ? — 
I  am  afraid  not. 

4924.  In  such  a  case,  the  instruction  given  by  the 
teachers  must,  on  the  whole,  be  that,   which  they  have 
themselves  derived  from  books,  and  must  be  almost 
exclusively  oral  ? — I  should  suppose  so. 

4925.  Does  not  such  a  system,  coupled  with  the 
inducements  that  there  are  on  the  part  of  the  teacher 
to   increase  his  emoluments  by  passing  the  scholars, 
necessarily  tend  to  a  system  of  cramming  ? — In  many 
cases  it  does,  1  have  no  doubt. 

4926.  Do  you  attach  very  much  value  to  that  mode 
of  ingtruction  in  botany  ? — No. 

4927.  As  respects  a  science  of  observation,  can  it 
lie  efficiently  taught  from  books? — No,  not  to  elemen- 
tary pupils. 

4928.  The  faculties  which  a  science  of  observation 
is  intended  to  train,  and  by  which  its  highest  utility  is 
attained,  cannot,  I  presume,  be  exercised  without  ob- 

aiion  itself? — It  cannot,  I  think. 

4929.  It  in nst,  therefore,  to  u,  great  extent,  be  illusory 
in  teach    botany  in    the    evening  winter    classes    from 
books  without  tpecimens? — I  think  so,  certainly. 

4930.  If  you  were  to  devise  u  system  of  teaching 
botany,   you   would  certainly  desire    that   the    pupils 
should  be  taught  in  (lie  field  from  the  book   of  nature 
in   the   summer,   and    in    the    day    time  ? — Certainly. 
It   need    not    be    daily  ;    it    might   be  on   the   weekly 
holiday  of  the  pupils. 

4931.  Would   it  not   be  a   wholesome  regulation, 
that  botanical   classes   should   l,r    held    in   the    spring 
and  summer   month*  only? — I  think  .so,   certainly,  as 


regards  elementary  botanical  classes  ;  vegetable  physio- 
logy might  be  taught  at  any  time,  and  my  suggestion 
last  year  to  the  Department  was  that  no  one  should  be 
allowed  to  study  vegetable  physiology  until  he  had 
passed  his  examination  in  systematic  botany.  No 
doubt  that  would  diminish  the  number  of  candidates 
\erv  much  in  the  first  instance. 

4932.  Supposing   a   schoolmaster  to   be    occupied 
three  hours  in  the  morning  and  three  hours  in   the 
afternoon  with  his  elementary  school,  and  to  have  the 
charge  of  teaching  pupil  teachers  for  one  hour  and  a 
half  during  each  day,  and  then,  during,  probably,  two 
evenings   in  the  week,    to   have   the   charge   of  an 
ordinaiy  elementary  evening  class,   would  you  think 
that  the  instruction  of  a  class  of  botany  by  such  a 
man,  in  the  winter  evenings,  without  the  use  of  speci- 
mens, was  of  much  importance  ? — No,  notof  systematic, 
botany,  certainly. 

4933.  ( Sir  J.  Lubbock.)  Do  you  consider  that  the 
teaching  of  botany  might  be  introduced  with  advan- 
tage  into   the  elementary  schools,  generally,  of  the 
country  ? — So  far   as   I    am    capable    of  forming   an 
opinion,  I  think  certainly  it  would  be  the  first  branch 
of  natural  science  which  could  be  with   great  ease 
taught  to  young  children  ;  and,  with  good  teaching,  it 
would  be  most  attractive  and  most  interesting. 

n 

4934.  I  infer,  from  a  previous  answer,  that  you  do 
not  think  that  the  children  in  our  elementary  schools 
are  too  young  to  derive  advantage  from  the  study  of 
botany  ? — I  think  not. 

4935.  I  think  you  said  that  you  considered  it  best 
to  take  systematic  botany  first,  and  vegetable  physio- 
logy at  a  later  stage  ? — I  think  so,  decidedly  ;  in  fact 
I  have  suggested  that  to  the  Department. 

4936.  Do  you   attach  a  high  value  to  botany  as  a 
means  of  mental  cultivation  ? — One  does  not  like  to 
speak  very  strongly  with  reference  to  one's  own  pro- 
fession, but  I  have  heard  teachers  of  other  branches 
of  biological   science,  and   amongst  them  Professor 
Huxley,  profess  a  very  strong  opinion  in  that  sense. 
It  is  my  own  opinion,  as  I  have  already  said,  that  it  is 
the  first  science  that  young  children  can  be  taught. 

4937.  I  presume  that  a   botanical   examiner   can 
detect  cramming,  can  he  not  ? — Yes,  in  a  large  pro- 
portion of  cases;  I  have  had  several  instances  of  it  in 
my  examinations.  I  have  had  one  remarkable  instance 
in  which  a  series  of  30  or  40  papers  have  been  found 
to  be  dictated  and  learnt    entirely  by  rote,  and  the 
way  in  which  I   first  found  that  out  was,   that    the 
teacher  had  made  a  mistake,  and  every  question  was 
wrongly  answered  simply  because  the  teacher  had  made 
a  mistake  in  his  note  book.     The  subject  was  investi- 
gated by  the  Department,  and  they  sent  me  up  the  note 
book. 

4938.  In    fact,    you  think   that    cramming    is   as 
easy  to  detect  in  botany  as  in  any  other  subject  ? — I 
think  so. 

4939.  There  is  no  special  objection  to  botany,  as  a 
means  of  instruction,  on  the  ground  of  its  being  par- 
ticularly liable  to  cramming  ? — No,  certainly  not,  in 
my  opinion. 

4940.  (Chairman.)  The  Department  gives  no  assis- 
tance, I  believe,  to  teachers  in  the  way  of  apparatus. 
Is  not  the  possession  of  a  microscope  a  great  advantage, 
or   is  it   essential  for   teaching   botany  ? — It  is  not 
essential  for  the  very  elementary  stage  of  systematic 
botany,  although  it  is  a  great    advantage,   I  think, 
certainly,  and  if  the  system  extends,  as  I  hope  it  will 
do,  it  ought  to  be  an  essential  piece  of  property  for 
every  science  teacher.     I  mean  a  simple  microscope, 
not  a  very  powerful  one. 

4941.  (Sir  J.  Lubbock.)  But,  for  ordinary  botanical 
work,  a  band  microscope  is  quite  sufficient  ? — Yes. 

4942.  (Chairman.)   Do    you    think    that      teachers 
generally  do  possess  a  microscope  of  that  description? 
— I   cannot  answer   that  question  at   all  of  my  own 
knowledge. 

l!M:i.  Is  there  any  other  point  on  which  you  could 
furnish  the  Commission  with  additional  information 
respecting  those  examinations? — I  think  not.  The 
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papers  which  I  have  brought  with  me  arc  merely  the  elementary  botany  connected  with  the  Science  Depart- 

de|iartmental  abstracts  o)'  reports,  all  of  which  are  in  ment  ? — I  think  there  must  be  about  30  or  40. 

the  hands  of  the  Department  of  Science  and  Art.  4945.  Is  the  number  increasing  ?— I  do  not  know 

4944.  Do   you   know   the   number  of   teachers  in  that. 

The  witness  withdrew. 
Adjourned. 


'/'.  Tltamtm, 

M.H., 


1  Dec.  1870. 
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HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 


The  Reverend  WILLIAM  HENRY  BATESON,  D.D.,  examined. 


4946.  (Chairman.)  You  we  master,  are  you  not,  of 
St.  John's,  Cambridge  ? — Yes. 

4947.  You  have  also  taken  an  active  part  in  univer- 
sity affairs  for  many  years  ? — Yes. 

4948.  And  have  frequently  been   on  the  council  of 
the  senate  ? — Yes. 

4949.  It  is  the  case,  is  it  not,  that  certain   measures 
have   been    taken  both  in  the   University   and  in  the 
colleges  for  some  years  past,  having  for  their  object 
to  encourage  and  promote  the  study  of  natural  science  ? 
— Yes.     Perhaps  I  may  be  allowed  to   observe  that  I 
do  not  attend  as   a  volunteer,  but  I  shall  be  happy  to 
give  any  information  that  may  be  desired.     I  have  no 
particular   question   that  I  wish   to   mention  with   any 
degree    of  emphasis,    except    the   propriety   of    some 
measures   being    adopted    for   contributions    from   the 
colleges  to  the  University.     That  is  our  pressing  want, 
and  it  is  a  want  which  was  endeavoured  to  be  provided 
for  by  the  Commission,   both   the  Royal  Commission 
and  the   Executive  Commission  that  was   afterwards 
appointed ;  but   from  various  causes   it  failed,  and  the 
university  has  since  then  raised  money  by  a  capitation 
tax,  but  that  has  only  extended  to  a  certain  amount,  and 
it  is  felt  to  be  rather  oppressive  to  persons  who  are  dis- 
persed over  the  country,  and  who  arc   not   actively 
employed  in  the  University;  and  as  the  colleges  are 
wealthy  and  the  University  is  poor,  it  is  felt  by  most 
persons  in  the  University  that  it  would  be  a  very  desi- 
rable thing  that  some  scheme  should  be  adopted  for 
raising   funds,   not  merely   for   scientific  instruction, 
which  this  Commission  especially  takes  under  its  care, 
but  for  all  kinds  of  instruction  in  the  University. 

4950.  Have  you  any  particular  scheme  which  you 
would  recommend   for  adoption  ? — There   \vas  a   par- 
ticular plan  drawn  up,  both  by  the  Royal  Commission, 
of  which  1  was  secretary,  and  by  the  Executive  Com- 
mission, a  per-centage   plan;  and  since  then  there  lias 
been  what  we  call  a  syndicate,  a  committee  which  was 
representative   in   his   character,  that   is  to  say,  every 
college    contributed    at    least    one    member,    and    the 
immediate    ground    upon    which    that    syndicate    was 
appointed  was  the  special  consideration  of  a  professor- 
ship in  physical  science.     That  had  been  recommended 
by  a  previous  syndicate,  and    then   this  representative 
syndicate  was  appointed  for  the  purpose  of  considering 
the  ways  and  means.     They  drew  up  a  report,  which  I 
daresay    the    Commission    have     seen,    and    suggested 
alternative  methods   of  raising  the  money.     This  was 
communicated   to   the   colleges,  but  the  answers  of  the 
colleges   were  not  sufficiently  favourable   to  induce  the 
syndicate  to  think  that  at  that  time  at  all  events  (that 
is,  last   year.)    any    particular    plan   could    be  adopted. 
My  own    idea    is    that    opinion   is  nearly  ripe   in   the 
University  for  some  legislative  enactment,  (it  could  not 
be  done  I  think,  without  an  Act  of  the  Legislature,) 
to  raise  a  certain  per-centage,  or  some  definite  sum. 
from  the  college  funds,  to  be  devoted  to  defined  and 


Rev.  II '.  //. 

specific  objects  in  the  nature  of  a  trust ;  and  if  that 
were  coupled   with  power  to  the  colleges  to  suppress     9  Fej,   1871 
fellowships,  or  to  raise  the  money  in  the  manner  that  '         ' 

might  be  most  convenient,  with  a  view  to  their  imme- 
diate circumstances,  I  do  not  apprehend  that  there 
would  be  any  great  opposition  to  such  a  plan.  If  one 
or  two  persons  were  entrusted  with  a  power  of  inquiry, 
and  after  inquiry  of  regulating  and  ordering  the 
specific  mode  of  contribution,  I  think  that  that  could 
be  brought  to  pass  without  any  very  great  difficult  v. 

4951.  Would   you    suggest    that    the    method    of 
carrying  this  into  effect  should   be  embodied  in  an  Act 
of  Parliament,  or  that  the  necessary  powers  should  be 
given   to  certain   individuals  ? — 1  should   prefer   the 
latter  mode.     I  think  that  if  that  were  done  in  the 
Act  of  Parliament  there  must  be  an  inquiry  beforehand, 
or  there  must  be  an  inquiry  before  a  committee  of  the 
House  of   Commons  or  the  House  of  Lords,   which 
would  not  be  so  agreeable,  I  should  think. 

4952.  Woidd  you  contemplate  a  considerable  por- 
tion of  the  college  funds  being  appropriated  to  the 
general  purposes  of  the  University  ? — The  sum  which 
I  thought  at  an  early  day  would  be  wanted  would  be 
somewhere  about  10,000/.  a  year. 

4953.  Do  you  know,  speaking  roughly,  what  the 
income    of    the    colleges    is  ? — No,    I    do   not.      We 
estimated   it   on    the    old   Commission    at   180,000/. 
net,  I  think,  but  we  had  not  the  evidence  of  all  the 
colleges. 

4954.  The  income  of  some  colleges  has  rather  been 
increasing  of  late,  has  it  not? — There  has  been  a  dis- 
position to  run  out  leases,  and  there  have  been  other 
sources  of  increase,  I  suppose. 

4955.  There  are  a  good  many  purposes,  I  presume, 
to  which,  in  your  opinion,  this  money  could  be  bene- 
ficially applied  if  it  could  be  obtained  ? — I  think  it 
might  then  go  to  the  professorships  or  sub-professor- 
ships.    I  think  that  the  University  would  be  aide  to 
provide    money   for    museums    and    for    its    ordinary 
current  expenditure,  but  1  think  that  it  would  be  best 
to  devote  this  to  the  salaries  of  the  professors.     I 
may  say  that  one   of  the  great  objections  which  has 
been  urged  against  college  contribution   to   the   Uni- 
versity is  that  the  University  is  not  a  very  economical 
administrator  of  funds.     The  University  is  liable  to 
importunities  of  various  kinds,  and  it  has  not  n  very 
strong   power   of  resistance,   and    the  colleges    have 
been,  I   think,  so  far  as    economy  and   frugality  are 
concerned,  very  good  administrators. 

4956.  And  you  think   that  there  is  a  suspicion,  to 
a  certain  degree  well   founded,   that    the   University 
is    not   very    economical    in    the    expenditure    of    its 
funds  ? — I    think    when    any   feeling   springs    up    in 
the  University  that  some  object  external  to   its  main 
purposes  requires  a  sum   of  money,  it   is  difficult  to 
resist  a  memorial  or  any  application  that  may  be  made 
for  such  grants.     Nobody  is  so  immediately  concerned 
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with  regard  to  the  licneficial  interest  of  the  expenditure 
as  thev  are  ill  the  colleges. 

4})."i7.  Arc  there  in  your  opinion  any  very  pressing 
wants  a-  regards  instruction  in  science:' — There  is  1  In- 
new  museum,  which  is  entirely,  as  yet,  to  be  begun. 

ID.'iS.  And  you  contemplate  the  establishment  of 
new  professorships? — Kather  the  power  of  provision 
for  those  that  exist,  1  think  is  the  more  urgent  want. 
For  many  years  past  our  professorships  were  only 
1(X)/.  a  year,  they  are  now  raised  most  of  them  to 
300/.  a  vear,  which  most  persons  would  consider  to 
lie  quite  inadequate.  Two  or  three  have  been  raised 
to  oOO/.,  but  I  think  most  persons  would  be  glad  to 
see  them  raised  to  800/. 

4959.  Do   von  wish   to   see   professorial    instruction 
assume  a  position  of  greater  importance  in  the  Univer- 
sity relative  to  tutorial   instruction    iu  the  colleges  ? — 

I  think  that  both  systems  would  always  have  their 
separate  field  of  usefulness.     I  am  no  great  believer  in 
the  professorial   instruction    lor   the  ordinary  regular 
work  of  the  University,  that  is  to  say,  for  the  exami- 
nations and  for  the  preparation  of  young  men.    I  think 
there  always  will  be  an   inferior  class  of  teachers  who 
will  have  to  do  the   laborious  work,  the   mere  manipu- 
lation, as  it  wen'. 

4960.  Are  you  able  to  say  how  many  colleges  have 
evinced  a  favourable  disposition  towards  submitting  to 
taxation  ? — The  statute  of  the  Commission  was  incor- 
porated in  four  colleges  only,  that  is  to  say,  it  was  not 
negatived  by  four.     The  Act  of  Parliament  gave  a 
negative  voice  to  two-thirds  of  the  society  in  each  case, 
and    two-thirds    negatived    it   in    13  of   the   colleges. 
The    answers    that    came    from    the    colleges   to    our 
syndicate  I  think  showed  a  much  stronger  disposition 
to   accept   some   plan,    but    then    we    prudently   did 
not  submit  one  plan  only.     We  gave  an  alternative 
scheme. 

4961.  Was  the  nature  of  the  objection   stated  by 
any   of  the   colleges  ? — Yes,    they   stated  that   they 
would  not  contribute  to  the  professorial  teaching   in 
two  or  three  of  the  colleges  at  all.     Then  I  think  in 
two  or  three  instances  they  avoided  stating  any  par- 
ticular ground  of  objection;  but  speaking  roughly,  I 
should    think    that   about  half  of  the   colleges   then 
indicated  a  general  willingness  to  do  something;  but 
they  did  not  come  in  to  any  specific  plan. 

4962.  I  think  we  have  heard  that  one  objection  which 
has  been  felt  to  any  taxation  of  that  kind  was  that  it 
would  press  unfairly  upon  some  of  the  poorer  colleges. 

I 1  a\  e  you  ever  heard  that  expressed  ? — No,  I  never  heard 
it.  The  smaller  colleges  are  now  placed  in  a  difficulty  in 
consequence  of  the  great  increase  of  subjects,  and  the 
increase  of  our  triposes,  and   the  different  modes  of 
examination  ;  they  cannot  supply  the  teaching  power 
that  is  required,  but  they  have  established  a  kind  of 
union  of  colleges  for  the  purpose,  and  I  think  that  that 
will  be  likely  to  spread;  and  as  our  plan  was  a  per- 
centage 1  do  not  know  that  it  could  bo  oppressive  to  a 
small  college  more  than  to  a  large  one. 

4963.  Do  you  mean  that  the  fellowships  iu  some 
of  the  colleges  are  much  less  valuable  than  in  others? 
— That   1   am   not  able   to  say,   but   they  were  all 
reviewed  at  the  time   of  the   Commission,  and   their 
numbers  were  reduced  or  altered  according  to  their 
pecuniary  circumstances,  I  think.  I  should  not  suppose 
that  there  was  any  great  difficulty  arising  from  that ; 
formerly    there    were    a    number    of   almost   nominal 
fellowships,  but  1  think  none  of  those  exist  now. 

4964.  Do  you  think  that  any  general  dislike  would 
be  entertained  to  a  reduction  in  the  number  of  fellow- 
.-hips  ? — No  ;   I   have   heard  suggested  as   a   mode    of 
meeting    this   particular  want,    that    the    easiest    plan 
would  be  to  give  to  a  college   the   power   to   suppress 
fellowships  for  that  purpose.     I  think  there  might  be 
other  colleges  who  would  wish  to  retain  their  number, 
and  would  rather   meet    the  difficulty  in  some  other 
way.     Some  have  suggested  giving  a  specific   sum  of 
money  to  the  University,  so  as  to  get  clear  of  the  inves- 
tigation of  accounts,  or  anything  like  an  annual  visita- 
tion.     I  have  heard  that  objection  urged. 

Do  you  yourself  see  any  great  objection  to  a 


certain  diminution  in  the  number  of  fellowships  ? — No, 
J  should  not  think  that  would  be  objected  to.  One 
of  the  great  wants  that  we  experience  at  Cambridge 
is  a  want  arising  from  the  large,  number  of  non-resident 
fellowships,  fellowship!  that  may  be  retained  in  many 
instances  for  life,  and  where  the  person  holding  the 
fellowship  may  be  said  to  be  entirely  unconnected  with 
the  University,  except  from  his  having  at  a  particular 
time  of  his  life  obtained  a  particular  position  in  our 
examinations. 

4966.  Should  you  be  unwilling  yourself  to  see  any 
restrictions  adopted  upon  the  present  system  of  fellow- 
ships being  held   for  life  by  non-residents  ? — I  think 
that   some  alteration    in  that  resj>ect    would  be  very 
desirable. 

4967.  Would    the    feeling    in   the    University    lie 
strongly  against  it  ? — I  am  not  able  to  speak  definitely 
upon  that  point.      I  do  not  think  that  there  would  be 
a  disposition,  at  all   events  no  general  disposition,  to 
diminish  the  value  of  non-resident  fellowships,  as  such; 
but  1  think  it  would  be  quite   possible   to  do  as  has 
been   done  in   some  of  the   colleges,  namely,  to  have 
fellowships  on   a  different   tenure,  that  is,  some  held 
for  a  term  only,  with  liberty  to  marrv,  ami  so  on,  and 
perfect   freedom,  but  with  only  a  defined   and   limited 
tenure.     That  has  been  adopted,  and  I   believe  from 
what  I  have  heard  it  has  worked  very  favourably.     Of 
course  the  financial  circumstances  of  the  college  would 
have  to  be  considered,  but  I  presume  that  the  college 
would  be  empowered  to  make  up  the  deficiency  in  some 
other  way  if  thev  thought  proper. 

4958.  Have  you  the  power  at  St.  John's  of  calling 
upon  any  of  the  non-resident  fellows,  if  the  society 
were  so  disposed,  to  come  and  reside  and  take  part  in 
the  University  teaching?  —  Not  under  the  present 
statutes.  Under  the  old  statute  we  had,  but  not  under 
the  present.  A  man  is  perfectly  free  so  long  as  he 
complies  with  the  restrictions  with  regard  to  degree  and 
with  regard  to  ordination. 

4969.  (Professor  Stokes.)  Did  I  understand  you  to 
propose  that  Parliament  should  fix  a  certain  sum  as  a 
maximum,  or  a  certain  sum  absolutely,  to  be  raised  from 
the  colleges,  or  a  certain  per-centage  of  their  revenues? 
— I  do  not  propose  either  the  one  or  the  other,  but  I 
think  that  any  one  of  those  plans  is  feasible.     I  really 
do  not  think  that  it   is  of  so  much  consequence  what 
plan  is  adopted  as  that  some  plan  should  be  adopted. 

4970.  Would  you  like  the  sum  to  be  raised  in  that 
manner  to  be  determined  in  one  of  those  ways,  or  assign 
a  maximum,  and  empower  a  certain  body  to  raise  money 
up   to  that  maximum   according  to   the  wants   of  the 
University  ? — I  should  rather  leave  it  entirely  open.     I 
think    that    there   ought    to    be  a  commission   or    an 
arbitrator  appointed   to   listen  to  what  would  be  most 
convenient  to  the  colleges,  and  also  to  listen   to  what 
is  wanted  from  the  University.     My  idea  is  that  what 
is  required  at  present  would  be  something  like  10,0007. 
a  year,  but  of  course  money  is  of  variable  value,  and  I 
would  not  fix  it  at  a  specific  sum.     1  see  no  objection 
whatever  to  a  per-ceutage,  but  I  think  it  ought  to  be 
dependent  upon  further  inquiry. 

4971.  As   to  the  mode   of  apportioning  this  sum 
between  the  different  colleges,  would  you  have  that 
done  by  a  rule  laid  down  by  Parliament,  or  would  you 
empower  a  certain  body  of  men  to  arrange  that  from 
time  to  time  ? — I  would  rather  have  it  done  once  for 
all. 

4972.  (Professor  Huxley.)  Did  I  understand  you 
rightly  to  say  that  the  University   is  rich   enough  to 
supply  the  funds  for  the  maintenance  of  the  museum 
required  at   Cambridge  ? — It  would  be,  I  think,  if  it 
were  relieved  of  the  salaries  that  are  now  paid  to  the 
professors.     I  do  not  think  that  it  is  so  at  present.     I 
daresay  you  know  that  the  endowment  revenue  of  the 
University  is  scarcely  anything.     The  funds  that  we 
administer  through  the  University  are  nearly  all  raised 
by  degree  fees  or  by  capitation  taxes. 

4973.  And  out  of  that  you  have  to  pay  the  pro- 
fessors at  the  University  ? — Yes,  those  that  have  not 
got  separate  endowments  ;  but  for  the  purpose  of  this 
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Commission  the    endowment  may    be  considered  as 
inconsiderable,  very  small  indeed. 

4974.  Then  I  understand  that  you  propose  to  raise 
the  sum   from   tho   colleges  for   (lie    \>n\  im-nt    of  pro- 
fessors,   and    then     to    apply    tho    funds  which     I  lie 
University  would  have   left  to  the  maintenance  of  the 
museum? — Yes,  and  of  its  examinations.      We  ha\e   a 
groat  number  of  otlici-  expenses,  disciplinary  expenses 
.•mil  examination  expenses,  and  the  maintenance  of  our 
building. 

4975.  Do  you  think  that  the  sum  you  have  men- 
tioned would  be  sullicicnt,  because  museums  are  very 
costly   affairs? — They  may    bo  of  course  extended  to 
any  amount,  but  I  should  contemplate  a  great  relief  to 
the  University  chest. 

4976.  (Sir  J.  P.  Kay-Shuttlcworth.)  Taking  into 
account  that  thecstimated  annual  income  of  the  colleges 
is  reported  to  be  about  180,000/.  a  year,  would  you  think 
10,000/.  a  year  an  adequate  proportion  of  the  income 
enjoyed  by  the  colleges  to  be  applied  by  the  University 
to  the  teaching  of  experimental  science  ? — I  should 
say  so.    I  should  think  it  would  be  enough,  that  is  to 
say,  if  the  colleges  are  to  be  maintained  at  all  in  their 
present  way. 

4977.  Do  you  think  that  it  might  be  desirable  to 
have  some  change  in  the  body  in  the  University  which 
would  have  the  control   of  such   funds  ? — No.     I  do 
not  imagine  that  that  would  be  necessary.     The  funds 
of  the  University  are  administered  by  grace  of  the 
senate.     The  council  are  a  small  representative  body 
of   17  persons,  and  every  vote  must  pass  that  body, 
so  that  every  interest  is  tc  a  certain  extent  represented. 

4978.  Supposing  that  the  museum  were  to  be   ex- 
tended, that  grouped  around  it  there  was   a   profes- 
soriate,  and  in  connexion   with  that  there  was  subor- 
dinate instruction  by  demonstrators   and  others,   and 
that  laboratories   were  founded    in    which    individual 
instruction  was  to  a  considerable  extent  given,  would 
such  a  body  grouped  round  such  a  museum  be  ade- 
quately represented  in  the  existing  governing  body  of 
the  University? — There  is  at  present  a  representation 
of  the  professoriate.     There  are  four  professors  neces- 
sarily on  this  council.     The  council  consists  of  four 
heads  of  colleges,    four   professors,    and    eight    other 
persons  who  are  elected  to  serve  for  four  years.    Those 
16,  with  the  vice-chancellor,  form  the  council. 

4979.  So   that  the   central   instruction   in   experi- 
mental  science,    conducted   as  I  have   attempted   to 
describe,  is  represented,  in  fact,  in  the  governing  body 
of  the  University  ? — It  is  or  might  be.     Experimental 
science  has   hitherto  formed  a  very  small  part  of  our 
system,  but  if  it  became  an  important  one  I  apprehend 
that  its   interests  would  be  regarded   in   the  biennial 
elections. 

4980.  And  you  would  consider  such  a  representative 
influence  to  be  desirable  ? — I  should  think  it  would  be- 
come so  as  the  school  grew  up  to  any  importance. 

4981.  (Marquis   of  Lansdowne.)     I    believe    that 
science  now  occupies  a  much  more  important  position 
in  the  curriculum   of  the  University  than  it  did  a  few 
years  ago,  and  that  great  efforts  have  been  made  in  the 
cause    of    science    recently? — They   are   being   made, 
rather  than  have  been  made,  I  think. 

4982.  They  have  been   made  so  short  .a  time  that  it 
would  perhaps  be  scarcely  fair  to  ask  you  whether  the 
success  of  those  efforts  has  been  at  all  commensurate 
with  the  magnitude  of  the  efforts  ? — It  is  too  soon  to 
speak  of  any  great  efficacy  at  present.     The  principal 
change  that  lias  taken  place  has  been  with  regard  to  the 
pass  examinations. 

4983.  Have  you  any  opportunity  of  judging  whether 
the  persons  who  have  passed  in  the  science  examina- 
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tion  do  so  merely  as  an  alternative  of  evils,  or  with     Rev.  H'.  //. 

any    real    desire   to   obtain    scientific    culture? — I    am   MuttsoH,  J>.1) 
afraid,  with  regard  to  the  pass  examination*,  that  I  can- 
not say  much  about  theloxe  of  the  pursuit,  lint   1  think 
it  is  too  soon  to  speak  with  any  confidence  about  that. 

4984.  In   your  opinion,  is  the  object  of  the  teaching 
i if  -cii -nee  at  tin-  I  Diversity  rather  to  serve  the  purposes 

of  general  culture,  or  with  a  view  to  technical  oi-  pro- 
fessional pursuits  ? — I  should  say  both.  I  am  told  that 
thorn  are  at  present  several  persons  attending  our 
chemical  school  who  do-  not  intend  to  remain  for  the 
degree,  but  who  come  from  the  love  of  the  thing  and 
from  the  desire  to  acquire  information.  There  are 
several  persons  who  have  merely  taken  a  year  at  Cam- 
bridge in  that  way,  attending  Professor  Liveing"8 
lectures. 

4985.  (Professor  Smith.)  Would  you  be  so  good  as 
to  tell  us  what  has  been  done  recently  in  your  own 
college    with   the   view   of   providing    instruction   in 
natural   science? — We   have   for  a  long  time   had   a 
chemical  laboratory   (I  may  say  for  nearly   20  ye 
erected  for  Professor  Liveing  after  lie  became  a  fellow, 
and  it  has  gone  on   very  actively  ever  since,  and   we 
added   to  that  the  geological  lecture.     Those  are  the 
two  lecturers  that  we  have  in  natural  sciei 

4986.  There  is  not  a  lecturer  in  experimental  physics, 
I  believe  ? — Xo. 

4987.  Are  fellowships  in  your  college  attainable  by 
merit  in  the  natural  sciences   in   the  same  manner  as 
they  are    attainable  by   merit  in  mathematics   or  in 
classics  ? — I  may  say  with  great  confidence  that  both 
by  statute  and  by  practice  we  wish  and  we  do.  and  u •« 
are  directed  to  put  everything  on  an  equality  with 
regard  to  that.     Perhaps    the   most  a-propos  remark 
that    I  might  make   with  regard   to  that  is  that  we 
elected  a  man  for  Oriental  knowledge,  although  he  had 
not  -distinguished  himself  in  any  examination  of  any 
kind  in  the   University  ;  but  we  got  certificates  from 
experts  upon  that  paiticular    point,  and  lie  was  elected 
to  a  fellowship   although  he  merely  took  an  ordinary 
pass  degree.     He   was   elected    first   to  a    foundation 
scholarship.     I  am  speaking  of  Mr.  Palmer,  who  has 
been  out  in  the  East.     We  have  no  instance  of  that 
kind  with  regard  to  natural  science,  for  there  has  li,  .  u 
no  such  case ;  bnt  if  there  had  been  such  a  case,  that 
is  the  kind  of  principle  upon  which  we  should  have 
been  disposed  to  act. 

4988.  With  regard  to  the  University  generally,  is 
there  any  impression,  that  you  are  aware  of,  that  the 
men    who   study  natural   sciences   are   less   likely   to 
obtain  a  fellowship  than  if   they  devoted  themselves 
specially  to  mathematics  ? — I  should  say  none  what- 
ever ;  but  there  has   been    a  difficulty  in    satisfying 
ourselves  that  the  persons  whom  we  have  had  as  can- 
didates have  come  up  to  what  we  consider  the  fellowship 
standard,  but  there  have  been    one  or  two  that  have 
been  so  elected. 

4989.  (Chairman.')  Is  considerable  use  made  of  the 
laboratory  at  St.  John's  ? — I  believe   it  is  so  full  that 
they  have  no  space  at  all,  and  it  would  be  better  if  it 
were  larger. 

4990.  Do  you  admit  students  from  other  colleges  ?— 
Yes. 

4991.  Is  the  lectureship  in  geology  newly  established? 
— It  is  about  two  or  three  years  old. 

4992.  Are  those  lectures  given  in  concert  with  those 
of  Professor   Sedgwick  ? — No,  I  think  they  are  quite 
independent. 

4993.  Are  there  any  other  points  upon  which  you 
wish  to  state  anything  to  the  Commission  ? — I  think 
not. 

withdrew. 


The  Rev.  WILLIAM  HEPWORTH  THOMPSON,  D.D.,  examined. 


4996.  Will  you  state  what  those  i-teps  have  been  ? — 
We  have  founded  what  our  statutes  call  a  "pra-leotorship" 

- j     .™..  ^,.     «»;,    UILCI^    auupwu    some      in  pure  physiology,  which  is  occupied  by  a  gentleman 

;,  has  it  not,  with  a  view  to  the  promotion  of      who  until  recently  was  a  professor  in  the  London  l"ni- 
cortain  branches  of  science? — Yes,  of  certain  branches      vcrsity  College,  Doctor  Michael  Foster,  a  person  who 


4994.  (Chairman.)    You    are    master    of    Trinity 
College,  Cambridge,  I  believe?  —  lam. 

4995.  Trinity    College    has    lately    adopted    some 


of  experimental  science. 
2C060. 


,  ,  , 

as  we  were  given  to  understand,  possessed  a  high  ix-pu- 
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tation  in  the  science  of  pure  physiology.  It  was 
mention. il  to  11-1  that  that  WMsthc  branch ! of  science, 
wliich  was  least  represented  in  the  Uui\ersity,  mid, 
indeed,  in  the  kingdom  at,  large,  and  tliat  we  should 
!),•  .loiii-r  ii  service  to  science  generally  by  making 
llii-  appointment.  Dr.  Footer  was  not  a  member  of  our 
uni \ersitv,  nor  of  Oxford.  We  have  also  founded  a 
lectureship  in  physical  science,  and  a  gentleman  whom 
I  believe  you  will  see  to-,  lay.  Mr.  Trotter,  gives  lee  lures 
which  are  not  confined  to  our  own  undergraduates. 
We  have  fitted  up  ;i  lecture  room  for  him,  and  furnished 
him  with  the  apparatus  which  he  considers  necessary 
for  the  purpose  of  his  lectures,  which  are  ou  heat  and 
electricity. 

4997.  Has  the  prelector  of  whom  you  spoke   yet 
delivered  any  course  of  lectures? — Yes,  he  delivered  a, 
course  of  lectures  last  term,  if  not  more  than  one  ;  he 
lectures    in    buildings   belonging   to    the    University. 
•which   the  University  has  lent  for   the  purpose,  and 
he  has  the   use  to  a  certain  extent  of  the   University 
apparatus,  1  believe,  but  we  have  furnished  him  with 
the   means  of  providing   himself  with   the  apparatus 
•which  is  necessary  in  order  to  give  his  public  lectures 
and  explanations.     His  stipend  and  allowances  are  not 
far  short  of  600/.  a  year.     He  has  rooms  in  college,  he 
has  commons  in  hall,  and  he  has  all  the  outward  privi- 
leges of  a  fellow.     He  is  not  a  fellow  of  the  college, 
but  his  advantages  are  those  of  a  fellow,  except  that 
he  takes  no  part  in  the  government  of  the  college. 

4998.  Are  you  able  to  state  to  the  Commission  how 
his  lectures  have  been  attended  ? — I  understand  that 
the  attendance  has  been  satisfactory.     The  medical  stu- 
dents naturally  go  to  him,  and  there  is  an  increasing 
number  of  medical  students,  and  others  no  doubt  will 
attend   who   wish   to   distinguish   themselves   in    the 
natural  sciences  tripos. 

4999.  The    University  as  a  University   has    also 
taken  certain  steps,  has  it  not,  of  late  years  towards 
promoting  the    study  of  the  natural  sciences? — The 
University   has   exerted  itself  as  much    as   possible 
in  that  direction.     Its  means  are  limited.     The  Uni- 
versity of  Cambridge  is  not  a  rich  body,  though  more  so 
than  it  was  a  few  years  ago  ;  but  the  only  way  in  which 
it  can  increase  its  income  is  that  of  taxing  its  members, 
and  that  obviously  is  a  process  which  Cannot  be  carried 
on  indefinitely. 

5000.  Do  you  think  that  additional   funds  are  re- 
quired for  University  purposes  ?— I  am   very  strongly 
of  that  opinion,  and  always  have  been  so,  both  in  the 
interests  of  literature  and  of  science. 

5001.  Can  you  inform  the  Commission  how  in  your 
opinion  those  funds   can  be  best  obtained  ? — I  should 
say  that  the  simplest  plan  would  be  that  which  the 
University    Commissioners   proposed,    but    failed    in 
carrying  out. 

5002.  To  what  extent  would  you  like  a  contribution 
to  be  made  from  the  colleges  ;  how  large  n  sum  annually 
do  you  think  it  is  desirable  should  be  furnished  by  the 
colleges  to  the  University,  or  are  you  unable  to  fix  any 
definite  sum  ? — I  would  rather  leave  that  to  experts. 

5003.  I  understand  you  to  say  that  for  other  purposes 
besides  scientific  purposes  you  think  it  desirable  that 
funds  should  be  contributed  from   the  colleges  to   the 
University  ? — Yes,  for  professorial  purposes  generally  ; 
and    I   should  include   in  professorial   purposes    the 
furnishing    of  museums   and    apparatus   of   different 
sorts;  but    the    literary   profo.-sorslmis  are   not,   what 
they  ought   to  be.     There   arc   important    brandies  of 
literature  that  are  very   insufficiently  represented    at 
present. 

5004.  You  refer   rather  to   the  insufficient  endow- 
ment of  existing   professorships  than  to  the  necessity 
of  any  additional  professorships  ? — I  refer  to  both. 

5005.  Then  you  think  it  is  desirable  that  a  consider- 
able   sum    should    be    placed    at      the    disposal    of    the 
University  '•      I    think  a  considerable   sum.     The  pro- 
portion of  distributable  College  income  named  by  the 
Cambridge   University  Commission  was  live  per  cent., 
and  1  think  that  that  would  be  snllirient. 

.")(XM>.  That  would  raise  Something  approaching  to 

lO.(KK)/.  a  year,  I  believe;1 — 1'robaUy  ;  and  the  amount 
would  increase,  as  the  incomes  of  the  Colleges  increase. 


5007.  You  think  that   that  would  be  sufficient  to 

meet,  all  the  requirements  of  the  University  ?  —  1  am 
disposed  to  think  so,  if  it  were  properly  husbanded. 
I  should  not  approve  of  leaxini;  it.-,  di.-tribiition  enliiely 
to  the  discretion  of  the  governing  body  of  the,  Uni- 
versity for  the  time  being.  1  think  that  there  ought 
to  be  some  permanent  committee  or  syndicate  to  watch 
over  the  distribution  of  funds  of  that  soil. 

5008.  Do  you  think  that  opinion   in  the   university 
generally  is  prepared  for  the  adoption  of  a  measure  of 
that   kind  ?  —  lu  my   own   college   we    have    always 
expressed  our  willingness  to  contribute  our  proportion  ; 
in  fact  one  of  our  statutes  enables  us  to  tax  ourselves 
to    the  amount  of  five  per  cent.,  and  we  should  have 
done  so  long  ago  if  the  other  colleges  had  been  willing 
to  do  the  like.     Some  colleges,  I  belie\e,  ace.  .led  to 
the   desire   of  the  Commissioners,  and  have  such  an 
enabling  statute  in  their  statute-book  ;  but  others,  and 
those  important  colleges,    have   not.     1   may   mention 
that  we  have  at  present  the  power  of  contributing  to  t  he 
scientific  needs  of  the   University,  and  that  not  many 
years  ago  we  offered  the  University  4,OOOZ.  on  condition 
that  a  proportional  amount  should  be   subscribed  by 
other   colleges.     Peterhouse  also  offered  a  large  sum. 
I  am  not  aware  how  many  of  the  other  colleges  fol- 
lowed  the   example,    but  the   thing  was  not  carried 
out  for  want  of  a  consensus  of  the  colleges.     I  believe 
that  public  opinion  is  advancing  further  in  that  direc- 
tion than  it  was  at  that  time. 

5009.  Do  you  think  that  there  is  much   probability 
of  the  colleges  gradually  of  their  own  accord  adopting 
a  proposal  of  that  kind?—  Not  all,  I  think.     Probably 
the  majority  will  do  so,  and  those  the   most  influen- 
tial, perhaps  ;  but  I  think  there  are  colleges  which  will 
not. 

5010.  Probably  nothing  will  be  done  until  all  agree 
to  pay  their  quota  ?  —  Nothing  will  be  done  till  all  agree. 
In   addition  to  the  injustice,    the  amount   would  be 
inadequate  if  it  were  raised  from  the  willing  colleges 


Would  there  be  much  feeling  in  the  Uni- 
versity against  any  interference  on  the  part  of  the 
legislature  in  this  question  ?  —  I  am  afraid  I  am  not  a 
very  good  judge  of  that.  I  have  no  doubt  that  strong 
language  would  be  used  in  some  quarters. 

5012.  (Kir  J.  P.  Kay-Sltnttlcirortli.)  With  a 
view  to  raising  the  funds  for  the  central  instruction 
in  experimental  science  by  the  University,  would 
you  think  it  desirable  that,  the  colleges  should  have 
power  to  restrict  the  duration  or  to  limit  the  number 
of  fellowships  ?  —  I  do  not.  see  how  the  restricting  of 
the  duration  of  fellowships  would  help  ;  they  are 
already  restricted  in  mv  own  college  to  eight  years, 
except  in  the  case  of  clergymen  and  of  certain  officers  : 
they  are  not  so  in  all  colleges,  but  in  the  majority  there 
is  some  restriction. 

5013.  Would  you  limit  the  number  of  non-resident 
fellowships  ?  —  It  has  been  proposed  to  levy  a  tax  on 
non-resident  fellows,  as  an  alternative  of  taxing  the 
colleges  en  masse. 

5,014.  With  a  view  to  meet  the  taxation  of  the 
colleges  would  you  think  it  reasonable  to  grant  the 
colleges  power  to  limit  the  number  of  the  fellowships  ? 
—  Speaking  of  my  own  college,  I  do  not  think  we 
should  like  to  diminish  the  number  of  our  60  fellows. 
In  evidence  which  I  gave  to  the  Cambridge  Univer- 
sity Commission,  I  expressed  an  opinion  that  our 
college  might  be.  called  upon  to  give  a  certain  number 
of  fellowships  or  senior  fellowships  (wliich  in  those 
days  were  of  double  the  value  of  the  ordinary  fellow- 
ships) to  found  professorships  in  the  University.  I 
had  an  opinion  at  that  time  that  this  would  be  a  proper 
application  of  our  funds,  because  at  its  foundation  the 
college  was  required  to  supply  what  was  then  an 
adequate  stipend  to  the  three  regius  professors  of 
(ireek,  Hebrew,  and  divinity.  Greek  in  those  days 
was  considered  the  most  "a.hauced"  of  all  studies, 
ami  Henry  VIII.  insisted  very  much  upon  the  leach- 
ing of  Greek  ill  Cambridge  and  elsewhere. 

~i()\~>.  Would  not  the  application  of  certain  of  the 
fellowships,  for  example,  of  Trinitv,  to  the  endowment 
of  the  professoriate  of  the  University  have  the  practical 
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effect  of  limiting  the  number  of  non-re>icleni  fellows  ? 
— It  would,  provided  that  us  professors  they  \veret)ound 
to  residence. 

5016.  In  that  way  therefore  you  are  not  averse  to 
the  idea  of  requiring  to  n  greater  degree  service  within 
the  University  from  the  follows  who  are  at  present  non- 
resident ? —  In    principle    certainly    not.       Whether    I 
should  agree  to  any   particular  scheme  I  cannot  say. 
As  master  of  a  college    I  hold  the  same  relation   to 
non-resident  as  to  resident,  fellows,  and   I  I'eel  :i  rerl:iiii 
delicacy  in  expressing  any  opinion  upon  the  subject. 

5017.  You  have  stated  that  in  your  opinion  it  would 
be  desirable  to  have  a  permanent  syndicate  to  watch 
over    the    distribution   of  ar.y    fund   which    would    be 
derived  from  the  colleges  in  its  application  to  instruction 
in  experimental  science  by  the  University.     Have  you 
considered  and  can  you  advise  the  Commission  as  to 
the  constitution  of  that  permanent  syndicate  ? — I  think 
that  the  University  would  very  easily  devise  such  a 
syndicate.     The  professors  should   be  represented,  but 
not  only  the  prol'cs.-ors ;   1  think   that    persons  of  con- 
sideration in  the  University  should  be  members  of  it, 
and  also   persons  of  some  financial  ability,  of  whom 
there  are  sc\end  in  the  University  both  professors  and 
others. 

5018.  But  having  regard  to  the  growth  round  the 
museums  and  the  laboratories  of  the  University,  of  a  pro- 
fessoriate with  assistant  professors,  you  would  consider 
it  proper  that  that  professoriate  should  have  representa- 
tion in  the  permanent  syndicate  ? — Yes,  and  no  doubt 
it  would  have.     The  syndicate  could  not  act  without 
information  which  it  could  only  get  from  experts. 

5019.  In   that  way  you  would   conceive   that   you 
would  get  an  improved  governing  body  ? — No,  not  a 
governing  body,  but   a  body  to  advise  the  governing 
body. 

5020.  (Dr.  Sharpey.)  If  I  understand  you  rightly, 
the   prelector  who  has  been  appointed,  namely,  Dr. 
Michael  Foster,  has  not  only  the  duty  of  delivering 
lectures,  but  also  of  giving  practical  instruction  in  his 
subject  in  a  laboratory  ? — He  does  so. 

5021.  Do  you  think  that  any  considerable  number  of 
persons  now  go  through  scientific  studies  in  Cambridge, 
or  are  likely  to  do  so,  with  a  view  of  teaching  those 
subjects  in  the  more  important  schools  ? — I  have  no 
doubt  that  a  certain  number  do. 

5022.  And  that  Cambridge  in  short  would  offer  a 
field  of  study  and  of  instruction  for  such  persons  ? — I 
hope  so,  indeed.     I  could  mention  persons  who  have 
gone  out  from  the  University  of  Cambridge  who  are 
holding  precisely  the  situations  of  which  you  sj>eak  iu 
important  schools,  both  public  and  otherwise. 

5023.  Important  schools  in  which  the  teaching  of 
science  will  take  a  larger  development  ? — Yes,  and  I 
think  it  very  important  also  that  scientific  men  should 
have  had  a  general  University  training. 

5024.  (Professor  Smith.)  In  recent  times  have  any 
fellowships  been  awarded  in  your  college  for  excellence 
in  the  natural  sciences,  and  is  there  a  system  of  exami- 
nation which  renders  fellowships  accessible  from  time  to 
time  to  students  of  the  natural  sciences  ? — We  have  had 
to  institute  a  special  examination  for  the  purpose.     You 
are  alluding  probably  to  the  fellowship  that  we  gave 
away  last  autumn,  which  was  rather  incorrectly  called 
a  science  fellowship,  being  offered  for  proficiency  in 
certain  sciences  of  observation  and  experiment,  not 
included  in  the  ordinary  curriculum,  which  includes 


moral  and  mathematical  science.  We  have  done  that, 
and  we  also  sei  jpart  a  scholarship  or  two  every  year 
I'm-  the  vime  |iiir|iosi.  I'erliap-  I  may  be  allowed  to 
put  in  the  following  document  as  bearing  upon  that 
subject : — 

u  Trinity  College,  Cambridge,  February  8th  1871. 
"  At  the  examination   for   foundation   scholarships 
held  in  the  week  after  Easter,  one  or  more  scholarships 
will  be  obtainable  by  proficiency  in  the  natural  sen 
Should  one  scholarship  only  \»-  so  assigned,  preference 
will  be  given  to  the  candidate  who  shows  the  greatest 
proficiency  in  physiology  and  the  allied  subjects.     The 
examination  in  the  natural  sciences  is  open  to  till  under- 
graduate members  of  the  Universities  of  Oxford  and 
Cainliridge. 

"  The  days  of  examination  will  be  Monday,  April 
10th,  and  three  following  days.  Candidates  are  re- 
quired to  send  in  their  n.-.nii •.-  to  one  of  the  tutors  on 
or  before  Saturday,  March  25th." 

5025.  The  fellowships  seem  to  be  given  to  natural 
science   only    regularly,  and    not   occasionally  ? — The 
scholarships   arc    given    every    year,    the    fellowships 
occasionally.     We  happened  last  year  to  have  a  large 
number  of  fellowships  to  dispose  of,  and  we  gave  one 
exclusively    for   superiority    in    the    noil  -mathematical 
sciences, 

5026.  That  was  the  first  instance,   was   it  not,  of 
election  on  the  ground  of  non-mathematical  science  ': — 
It  was.     We  never  before  had  a   man  of  our  own, 
highly  cultivated  in  other  respects,  who   merited   a 
fellowship    for  proficiency    in    that   class   of  studies. 
Such  men  are  not  at  present  to  be  met  with  every  year. 
We  consider  that  the  natural  science  scholarships   are 
a  permanent  institution,  and  we  give  one  or  two  every 
spring,  not  only  to  members  of  our  own  college,  but  to 
members  of  any   other   college   in   either  University. 
But  the  qualification  for  a  fellowship  is  naturally  higher 
than  that  for  a  scholarship. 

5027.  Is  the  competition  for  the  scholarships  found 
to  be  satisfactory,  and  are  the  candidates,   generally 
speaking,  young  men  of  ability  ? — I  believe  they  are 
very  clever  persons.     Of  course  a  great  many  try  who 
do  not  succeed,  but  the  successful  ones  are  usually  able 
men.     I  may  mention  the  case  of  a  young  man,  whose 
name  has  been  in  the  papers  lately,  Mr.  Hopkinson,  our 
senior   wrangler.      He   went  into    both  examinations, 
both  the  scientific,  and  the  general  examination  which 
includes  mathematics,  and  he  got  a  scholarship  by  both. 
In  fact,  we  had  to  elect  whether  we  would  take  him  for 
his  superiority  in  classics  and  mathematics,  or  for  his 
superiority  in    the  non-mathematical  sciences,  and  we 
gave  him  an  ordinary  scholarship,   in  order  to  make 
room  for  another  man  whom  we  considered  nearly  as 
good  in  the  sciences  mentioned. 

5028.  (Chairman.}  One  fellowship  has  already  been 
given  to  one  of  the  University  professors,  has  it  not  ? — 
Yes,  one  was  given  at  the   last  election  to  Prot'es-or 
Challis.     We  had  a  great  number   of  fellowships  to 
dispose  of,  and  our  statutes  enabling  us  to  give  fellow- 
ships to  professors,  we  considered  that  Professor  Challis 
had  the  strongest  claim  upon  us.     He  held  the  worst 
endowed  of  the  mathematical  professorships,  and  had 
served  the  university  the  longest  time. 

5029.  Are  there  any  other  points  upon  which  you 
are  prepared  to  give  the  Commission  your  opinion  ?- 

I  have  mentioned  those  which  seem  to  me  the  most 
important. 


The  witness  withdrew. 


The  Reverend  CODTTS  TBOTTER,  M.A.,  examined. 


5030.  (Chairman.)  I  believe  you  are  a  fellow   of 
Trinity  College  ? — Yes. 

5031.  You  are  also  assistant  tutor  and  lecturer  iu 
natural  science  ? — Yes. 

5032.  And  you  are  the   first   person,  are  you  not, 
who  has  held  this  latter  appointment  ? — There  was  a 
lecturer  in  natural  science  appointed  temporarily  for 
two  years,  lint  he  was  nut  a  felkw  of  the  college.  " 

5033.  What  was  the  special    view  of  ihe   college  in 
c.-laliiisliing   dial    lectureship? — I   suppose   it    was  to 


supply  to  a  certain  extent  the  demand  which  was 
growing  up  in  Cambridge  for  the  teaching  of  natural 
science.  New  science  examinations  were  instituted, 
and  it  was  thought  desirable  that  the  colleges  should 
have  some  increased  teaching  power. 

5034.  Was  that  with  a  view  to  the  natural   science 
tripos? — Partly  to  that   ami   partly  to  the  special  exa- 
minations for  the  ordinary  degree. 

5035.  Are  your  lectures  open  to  all  men  in  the  col- 
lege, whether  they  are  freshmen,  or  second-year,  or  third- 
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men  ? — Yes,  but  freshmen  would,  generally  epeak- 
, •U|,V,1   with  other   studies,  and   would  not 
iilv  como  lo  me.     Possibly  a  candidate   tor  the 
minimi    sciences   tripos    might  come   in  his   freshman 
but  1  h:i\e  not  had  any  yet.      The  candidates  for 
tin-  -pedal  examinations  come  in  their  last  year. 

ti.  That  is  for  the  special  examinations  for  the 
ordinary  degree,  ? — Yes. 

50.37.  Do  many  men  who  intend  to  go  out  in  honours 
attend  your   lectures  ? — Yes.       I  have  not  had  large 
-.  but  the  honour  class  has  been  the  largest. 

5038.  The  number  who  go  out  in  the  natural  science 
tripos  is  still  small,  is  it  not  ? — Yes. 

5039.  Has   your  college  token  any  steps   in  other 
directions  with  a  view  to  encourage  scientific  educa- 
tion ? — It  has  appointed,  in  accordance  with  the  pro- 
visions   of  the  new  statutes,  Dr.    Michael  Foster  as 
praelector   in   physiology,   and   it    Las    also   provided 
apparatus,  the  University  lending  a  room  at  present. 
These  arrnngements  are  provision;:!. 

.")(»!().  Are  the  results  of  the  establishment  of  that 
priclectorship  satisfactory  as  far  as  a  judgment  can  be 
yet  formed  of  them  ? — Yes.  Dr.  Michael  Foster  had  a 
Hlge,  and,  as  I  think,  an  enthusiastic  class  last  term, 
but  he  has  only  just  begun  his  work. 

5041  Certain  steps  have  also  been  taken  by  the 
University,  have  there  not,  in  furtherance  of  scientific 
education  ? — Yes,  a  good  deal  has  been  done  in  im- 
proving the  museums,  and  the  laboratories. 

5042.  Have  not  new  professors  been  appointed  of 
late  years  ? — Yes,  I  think  the  only  new  natural  science 
professor  actually  appointed  is  the  professor  of  com- 
parative anatomy. 

5043.  Are  you  prepared  to  favour  us  with  any  views 
which  you  may  have  formed   as  to  the  best  means  of 
encouraging  scientific  education  and  the  progress  of 
science  in  the  Universities  ? — I  think  that  one  great 
thing  would  be  to  provide  in  some  way  a  certain  num- 
ber of  posts  in  which  men  who  were  devoting  themselves 
to  scientific  pursuits  could  live,  and  have  some  chance 
eventually  of  being  in  a  position  to  marry. 

5044.  Can  you  explain  more  definitely  what  would 
be  the  nature  of  those  posts  ? — They  might  either  be 
distinctly   University  posts,    additional   professorships 
and  assistant  professorships,  or  University  lectureships, 
or  they  might  be  appointed  by  the  colleges.     I  think 
that  the  simple  abolition  of  the  restriction  of  celibacy 
on  certain  college  lectureships  would  be  a  great  step  in 
that  direction.     At  present  a  young  man  who  wishes 
to  do  work  of  a  scientific  kind  at  Cambridge,  and  under- 
takes teaching  either  scientific  or  literary,  knows  that 
unless  he  takes  orders  and  intends  eventually  to  fill  a 
college  living,  every  year   he  spends   in    Cambridge 
makes  it  less  easy  for  him  to  find  any  post  in  which  he 
can  finally  settle,  so  that  he  has  to  be  constantly  looking 
out  for  an  opportunity  of  getting  away  from  Cam- 
bridge, and  it  is  not  worth  his  while  to  devote  himself 
to  any  special  branch  of  study  with  a  view  to  what  he 
expects  to  be  teaching  some  years  hence,  when  he  knows 
that  he  very  likely  may  have  then  left  Cambridge. 

5045.  Does  that  act  as  an  obstacle  to  Cambridge 
doing  more  for  the  advancement  of  science  ? — I  think  it 
does.     There  is  too  much  energy  wasted  in  what   I 
may  call  hand-to-mouth   teaching,  simply  preparation 
for  examination-. 

504G.  Are  you  able  to  give  the  Commission  any  view 
you  may  have  formed  as  to  the  number  of  those  posts 
which  you  would  think  it  desirable  should  be  established. 
Do  you  think  that  they  ought  to  be  considerable  in 
number? — Yes.  I  think  that  any  person  really  com- 
i  to  do  work  of  that  kind  should  fee]  that  he.  had 
at  any  rate  a  very  reasonable  chance  of  attaining  such 
a  post  in  due  time.  I  should  not  like  to  see  the  number 
very  definite,  because  the  number  of  men  competent  to 
fill  such  po.-ts  will  vary  to  a  certain  extent.  I  think 
that  many  of  tin-  professors  or  assistant  prole 
should  not  lie  restricted  too  definitely  to  particular 
braneln-i  of  stnih. 

•~>n\~.  How  would  you  provide  the  funds  for 
endowing  those  posts.  Would  you  appropriate,  any 


portion  of  tin'  present  fellowship  fund? — I  think  that 
something  might  be  done  in  that  way. 

504S.  lias  not  Trinity  at  present  the  power  in 
certain  instances  of  dispensing  with  the  condition  of 
taking  orders? — Yes,  all  tutors  and  assistant  tutors, 
and  one  or  two  other  college  oiticeis — bursars  for 
instance,  are  not  required  to  take  orders. 

.ri()li).  lint  what  you  suggest  would  not  come  within 
the  limits  of  the  liberty  that  the  college  possesses? — 
There  is  no  means  of  dispensing  with  the  condition  of 
celibacy.  The  University  professors  are  exempt  from 
it,  and  one  or  two  other  University  officers,  and  the. 
pralectors  under  the  new  statutes ;  but  there  is  no 
power  of  dispensing  with  it  in  the  case  of  college 
lecturers,  or  any  person  but  one  holding  one  of  the 
above-mentioned  posts. 

5050.  Do  you  think  that  the  study  of  science  might 
be  promoted  by  any  other  means  than  that  to  which 
you  have  just  referred? — An  important  want   is   that. 
of  better  laboratories  and  appliances  of  that  kind,  and  of 
more  assistants  in  the  museums. 

5051.  Do  you  mean  that  additional  laboratories  are 
desirable,  or  that  the    existing  ones  are  insufficiently 
supplied  ? — The  chemical  laboratory,  for  instance,  cer- 
tainly wants  considerable  additions  both  to  the  build- 
ings and  to  its  appliances. 

5052.  Some  of  the  colleges  have  private  laboratories 
of  their  own,  have  they  not  ? — Yes. 

5053.  Should  you  like  to  see  that  system  increased, 
or  would  you  rather  see  the  University  laboratories 
well  furnished  ? — I  would  rather  on  the  whole  see  the 
University  laboratories  well  furnished.     Laboratories 
may  be   required  at    some  colleges,  but  I  think  that 
the  multiplication  of  small  and  ill-appointed  establish- 
ments of  that  kind  is  a  mistake. 

5054.  The  University,  as  a  University,  is  not  rich,  I 
believe  ? — No. 

5055.  Do  you  think  that  further  funds  are  urgently 
required  for  University  purposes  ? — Yes,  I  think  they 
are. 

5056.  Have  you  any  definite  views  as  to  how  those 
funds   might   be    provided  ? — I    think    that    the    best 
scheme  for  providing  at  any  rate  a  certain  amount  of 
funds,  would  be  to  allow  the  colleges  to  tax  themsel\es, 
that  is  to   say,  to   allow  some  body  representing  the 
colleges  to  tax  the  whole  of  the  colleges.     The  majority 
should   bind   the   minority,    and  the  majority  of  tho 
colleges,  or  a  certain  majority  of  the  votes  in  some  body 
representing  the  colleges,  should  have  the  power  of 
taxing  to  a  certain  extent  the  distributable  incomes  of 
the  colleges. 

5057.  Trinity  has  already  expressed  its  willingness 
to  adopt  a  system  of  that  kind,  has  it  not  ? — Yes.    The 
proposition  which  they  actually  agreed  to  was  a  pro- 
position to  pay  a  fixed  per-centage  to  the  University. 

5058.  Js  there  still  a  very  strong  objection  on  the 
part  of  any  of  the  colleges  to  a  per-centage  taxation  ? — 
I  think  that  there  is  a  very   strong  feeling  in  favour 
of  it  on  the  part  of  a  good  many,  but  1  can  hardly  say 
what  the  feelings  of  the  majority  would  be. 

5059.  Do  you  think  that  the  feeling  in  favour  of  a 
proposal  of  that  kind  is  gaining  ground  ? — I  should 
think  it  was. 

5060.  Have  you  any  expectation  that  it  will  be 
brought  about  without  any  external  interference  ? — I 
suppose  that  an  Act  of  Parliament  would  be  necessary 
to  establish  such  a  body;  but  I  think  it  is  quite  pos- 
sible that  it  might  be  done  with  the  concurrence  of 
the  majority  of  the  fellows  of  colleges. 

5061.  Do  you  think  it  is  possible  that  the  majority 
of  the  colleges  might  now  be  disposed  to  adopt  it  ? — 
I  think  it  is  possible  that  they  might  now,  or  before 
very  long,  but  I  cannot  say.     I  do  not  know  much  of 
the  feelings  of  the  colleges  outside  Trinity. 

5062.  At  present  each  college  has  the  power,  has 
it  not,  if  it  is  so  disposed,  of  contributing  its  five  per 
cent,    of    its     income     for    University    purposes  '( — 
There   is  a  provision  introduced  into  tho  statutes  of 
Trinity  by  which  the  college  is  bound  to  contribute  five 
per  cent,  to  University  purposes,  when  such  provision 
shall  have  been  introduced  into  the  statutes  of  all  the 
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other  colleges  ;  and  in  the  meantime  ther.c  is  power 
to  grant  any  sum  that  they  may  think  proper,  and 
euch  a  provision  was  inserted,  I  believe,  in  the  statutes 
of  one  or  two  other  colleges,  but  not  of  most  of  them. 
I  do  not  think  that  the  colleges  would  be  able  to 
bind  their  successors  in  any  way.  I  presume  that 
they  might  grant  any  mini,  year  by  year,  that  they 
thought  lit,  but  they  could  not  make  uny  permanent 
arrangement ;  that  would  depend  upon  the  statutes 
of  the  various  colleges. 

50(53.   You  have  had  great  experience  in   examina- 
tions, have  you  not  ? — I  have  examined  several  times. 

5064.  What  opinion  have  you  formed  as  to  their 
value  as  producing  men  likely  to  do  scientific  work  ? — 
I   very    much    doubt  whether  by  mere  examination, 
particularly  by  a  competitive  examination,  you  can 
find  out  who  is  likely  to  do  really  good  work.     It  seems 

to  test  a  man's  reading  and  clearness  of  head ; 
but  in  science  it.  is  not.  easy  to  test  his  original  power, 
or  to  lind  out  whether  he  is  likely  to  be  an  efficient 
teacher.  I  would  say  that  I  think  it  extremely  diffi- 
cult in  anything  like  a  science  examination  to  intro- 
duce real  problems.  Anything  that  is  more  than 
a  mere  example  is,  generally  speaking,  too  difficult  and 
too  complicated  to  be  worked  out  ex  lempore  in  the 
examination  room. 

5065.  Have  you  ever  thought  of  any  alternative  that 
could  in   any  way  supersede  the  examination  system  ? 
—I  should  like  to  see  more  posts  obtainable  by  work 
done  after  a  man  has  taken  his  degree ;  if,  for  instance, 
he  has  been  a  successful   teacher  in  a  subordinate  post, 
and  particularly  if  he  has  done  any  original  work.    I 
should  be  glad  to  see,  in  the  fellowship  examinations,  for 
instance,  a  provision  that  the  candidate  should  be  en- 
couraged to  send  in  to  the   examiners  any  scientific 
paper,  that  he   may  have  published,  or,  if  he  likes, 
work  that  he  may  have  done  in  manuscript,  in  short, 
some  specimen  of  his  power  as  an  investigator  and  as  a 
student  of  science  in  the  higher  sense. 

5066.  But  you  do  not  see  your  way  to  doing  away 
with   examinations  as  the  main  avenue  to  fellowships 
and  other  posts  of  honour  ? — No,  I  do  not  see  how 
you  can  do  that ;  but  I  think  it  is  a  pity  to  depend  upon 
the  examination   altogether ;  but  I  would  say  that   a 
special  examination  for  fellowships,  where  the  best  one 
or  two  men  out  of  a  small  number  have  to  be  selected,  is 
better  than  a  large  examination  in  which  a  number  of 
men  have  to  be  arranged  in  order  of  merit.    That  leads, 
I  think,  sometimes  to  very  inaccurate  results,  because 
you  must  be  bound  then  by  a  definite  system  of  marks, 
which  very  often  do  not  represent  what  the  examiner 
can  see  of  a  man's  real  power. 

5067.  In  the  greater  part  of  the  smaller  colleges  at 
Cambridge  J  believe  the  fellowships  are  given  without 
any  examination  ? — They  are  generally,  in   fact  almost 
exclusively,  given,  according  to  the  result  of  the  great 
University  examinations — the  tripos  examinations. 

5068.  (Sir  J.  P.  Kay-Shuttleivorth.)  I  believe  that 
your  professorship  is   connected   with   the  instruction 
chiefly  in  heat  or  electricity  ? — Yes,  that  has  been  the 
chief  subject  of  my  lectures. 

5069.  Have  you  laboratories  and  apparatus  prepared 
for  you  to  enable  you  to  give  full  illustration  of  your  lec- 
tures ? — No ;  most  of  the  apparatus  that  I  have  got  is  my 
own.     The  college  has  fitted  up  a  lecture  room  for  me, 
with  gas  and  water,  &c.,  and  has  given  a  grant  for 
apparatus,  and  I  have  also  gota  good  deal  of  apparatus 
of  my  own.     I  am  not  able  to  illustrate  my  lectures  as 
fully  as  I  should  like,  but  still  I  am  able  to  show  a  good 
many  illustrations  of  the  points  which  are  theoretically 
most  important. 

5070.  Regarding  such  a  professorship  as  having  rela- 
tion  t'>   the  entire  University,   yon   would  desire,   very 
considerable   improvement  in  the   laboratory  and  appa- 
ratus   which    should    be    connected     with     it  ? — Yes, 
certainly.     It  is   proposed  now  to  appoint  a  professor 
of  experimental   physics,  ami  through  the  numificenco 
of  our  Chancellor  we  are  to  have  a  physical    laboratory 
which  I  hope  will  supply  the  want. 

5071.  Have  funds  been  appropriated  for  the  purpose 
of  creating  that  laboratory  for  the  professor  of  experi- 


mental ph  v<ics  ? — Yes  ;  our  chancellor  has  promised  to 
build  a  laboratory  on  condition  that  we  appoint  a  pro- 
lessnr,  and  I  hope  that  the  establishment  of  the  pro- 
feSSOrship  is  being  carried  unanimously  to-day. 

5072.  Have  you  at  present   the  aid  of  any  demon- 
strator or  other  assistants? — No. 

5073.  Is  there  therefore  much   individual  instruction 
in    the   laboratories   to   the    students  ? — No,   we   have: 
nothing  that  I  could  call  a  students'  physical  laboratory 
lit  present. 

5074.  Would    you    think    such  an  arrangement,  de- 
sirable ? — Most  desirable  ;   but.  what  we   require  is  on 
too  large  a  scale  to  be  provided  otherwise  than  by  the 
University,  or  by  some  body  of  that  kind  with   consi- 
derable funds  at  its  disposal. 

5075.  In  connexion  with  the  professorship  of  ex- 
perimental physics,  some  such  appointments  as  demon- 
strators   and    assistants    to    the    professor    would    be 
desirable  ? — Yes,  certainly. 

5076.  Are  those  amongst  the  number  of  posts,  with 
educational  duty  of  not  a  very  laborious  kind,  to  which 
you   refer  as  incentives  to  the  study  of  science  in  the 
University  ? — Yes,  it  would  bo  necessary  to  have  more 
than  one  such  post.      A  single  demonstrator  would,  I 
hope,   have  too  much  work   upon   his   hands  to   have 
much  time  for  original  research. 

5077.  You  would  propose  that  there  should  be  more 
than  one    demonstrator  ? — I   think    that   if  we    ever 
become  a  school  of  physics,  more  than  one  demonstrator 
or  sub-professor,  or  something  of  that  kind,  will  be 
required,  but  at  present,  of  course,  the  whole  school  has 
to  be  created. 

5078.  (Professor  Smith.)  Do  I  rightly  understand 
that  yourself  and  the  prselector,  Dr.  Michael  Foster, 
are  the  only  two  persons  in  Trinity  College  upon  whom 
the  physical  science  teaching  in  the  college  depends  ? — 
Yes. 

5079.  Dr.  Michael  Foster  has  the  care  of  the  biolo- 
gical department,  has  he  not  ? — He  teaches  pure   phy- 
siology. 

5080.  On  the  other  hand  you  have  taken  the  two 
subjects  of  heat  and  electricity  ? — Yes. 

5081.  So  that  there  is   not  any  complete  course  of 
physical  instruction  provided  within  the  college  ? — Not 
in  Trinity  ;   but  I  should  say  that  we  have  joined  with 
some  other  colleges,   admitting  their  students  to   our 
lectures   and    sending    ours   to   theirs.      So    that,  for 
instance,  St.  John's  gives  instruction  in  chemistry  and 
geology,  and  we  have  lately  joined  with  Sidney  College, 
in  which  a  gentleman  is  now  beginning  to  lecture  on 
botany. 

5082.  What  is  about  the  number  of  students  in  the 
college  who  attend  the  lectures  on  the  natural  sciences  ; 
is  it  any  considerable  proportion  of  the  whole  number 
of  undergraduates  ? — Not  very  large  iu  Trinity.     Wo 
have  very  few  at  present. 

5083.  Are  those  chiefly  pass  men  or  men  reading 
for  honours  ? — My  largest   classes  I  think  (although 
they  have  all  been  very  small)  have  been  of  honours 
men. 

5084.  Do  you  find  that  the  men  who  come  to  the 
experimental  study  of  heat  and  electricity  are   chiefly 
men  who  are  fair  mathematicians  ? — Not  for  the  most 
part.     The  mathematical  treatment  of  the  subjects  is 
not   introduced   into  the  natural  sciences  tripos,  but  a 
change  has  been  made  in  the  mathematical  tripos  which 
will  allow  of  the  introduction  of  those  subjects  into 
that  tripos,  and  I  am  proposing   to  give  this  term  a 
short  course  of  experimental  lectures  and  demonstra- 
tions mainly  for  the  mathematical  men,  for  those  who 
wish  to  answer  questions  in  the  physical  subjects  in 
the  mathematical  tripos. 

5085.  But  as  yet  that  is  an  experiment  ? — Yes,  I 
have  only  given  one  lecture  yet. 

5086.  You    spoke    of  the   staff  of  the  University 
chemistry  laboratory  as  being  at  present  insufficient. 
Will  you  be  kind  enough  to   state  what  the  staff  is  at 
present  ? — At   present  the    staff  consists  only    of  the 
professor  and  an  assistant  for  manual  work. 

5087.  I  understand  that  there  is  no  demonstrator 
whatever  ? — There  is  a  grace  before  the  senate  to-day 
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for  the  appointment  of  a  demonstrator  which  1  hope 
will  be  carried,  but  up  to  this  time  there  has  not  been 
one. 

5088.  Could  you  state  what  is  about  the  number  of 
students  in  the  University  in  the  chemical  laboratory  ? 
— I  think  that  we  have  room  for  something  like  36 
students,  and  it  has  been  at   times   nearly    lull,  if  not 
quite  ;   it  has  varied  a  groat  deal  according  to  the  time. 

5089.  In  your  opinion,  is    not   that    number   quite 
too  large  to  be  taught  by  a  professor  alone  without 
the  assistance  of  a,  demonstrator? — Yes  ;    1   think  that 
to  the  men  who  are  working  in  practical  chemistry  it, 
is  very  important  that  they  should  have  some  one  almost 
always  at  hand  to  whom  they  can  apply  in  difficulties, 
not  that  each  one  would  require  very  much  individual 
teaching,  but  there  ought  to  be  some  one  of  this  sort 
who  was  willing  to  be  interrupted,  and  who  could  help 
them. 

5090.  (  Chairman.)  Are  the  lectures  which  you  give 
to  the  honours  men  different  from  those  for  the  pass 
men  ? — Yes ;   I  am  giving  three  sets  of  lectures  this 
term,  a  set  for  the  pass  men,  a  set  for  the   natural 
sciences  tripos,  and  a  set  for  the  mathematical  tripos. 

J091.  Does  the  new  system  of  the  mathematical 
tripos  come  into  operation  next  year  ? — It  comes  into 
operation  in  the  beginning  of  1873,  so  that  the  men 
who  are  to  be  entered  for  it  for  the  first  time  are  now 
in  their  second  year. 

5092.  Does  it  attract  much  attention  amongst  the 
young  men  ?    Do  you  think  that  a  good  many  are 
preparing  themselves  for  that  branch  of  the  mathema- 
tical tripos  ? — I  should  think  it  did.     I  had  about  12 
at  my  lecture  yesterday,  and  I  hear  that  Mr.  Stuart, 
who   is  lecturing  on   the  theoretical  part,  had  a  con- 
siderably larger  number  than  that  at  his  first  lecture. 

5093.  Are  those  all  Trinity  men  ? — No ;  those  are 
partly  from  other  colleges. 

5094.  In  the  mathematical  tripos  henceforward  heat 
and  electricity  are  to  be  treated  mathematically,  are 
they  not  ? — Yes. 

5095.  But   in   the   natural  science  tripos  no  ma- 
thematics  are   introduced  ? — High   mathematics   are 
positively  excluded.     There  are  no  difficult  mathema- 
tics, but  I  should  say  that  the  want  of  mathematical 
preparation  on  the  part  of  men  who  are  candidates  for 
the  natural  sciences  tripos  in  physics  makes  the  subject 
a  very  difficult  one  for  them,  and  one  which  is  con- 
sequently   not    very    satisfactorily   treated.     I    have 
examined  for  the  last  two  years  in  physics,  and  I  think 
that  the  result  was  inferior  to  what   it  was  in  most  of 
the  other  subjects  for  the  natural  sciences  tripos. 

The  witness 


5096.  Are  the  candidates  that  go  in  for  that  trif 
generally  very  indifferent  mathematicians  ? — I    should 
think  that  a  large   proportion  of  them  were;  but  can- 
didates who   have   passed   in   the    mathematical   tripos 
are  allowed  to  lie  candidates  a  year  later  in  the  natural 
sciences  tripos,   and   there  were  three  or  four  last  year 
in  that  position. 

5097.  Do  you  find  a  marked   superiority  amongst 
them  over   those    who    go    in    merely   for   the   natural 
science? — 1   should  say  so,   but   it   so   happened  ih.-it 
most  of  the  men  of  whom  I  am   speaking  dc-u>tcd  their 
chief  attention  to  other  subjects  than  physics. 

5098.  Arc  there  any  other  points  which  you  have 
considered,  especially  with   reference  to  the   advance- 
ment of  science,  and  instruction  in   science,  on   which 
you  could  furnish  the  Commission   with  the  result   of 
your  consideration  ? — I  do  not  know  that  I  have  any- 
thing to  say  further  than  what  I  have  already  offered 
to  the  Commission.     I  should  say  that  I  think  science 
in  likely  on  the  whole  to  be  most  furthered  by  those 
who  have  got  some  educational  work  to  do. 

5099.  Do  you  think  that  many  of  those  young  men 
study  science  with  a  view  to  get  educational  posts  in 
the  country  in  public  schools  or  elsewhere  ? — No  doubt 
some  do  ;  but  the  number  of  candidates  has  been  on. 
the  whole  so  small  that  I  do  not  think  any  very  great 
number  have  done  so  with  that  intention,  and  I  should 
say   that   a   large   proportion   of  the   candidates  for 
honours  in  the  natural  science  tripos  have  always  been 
medical  students. 

5100.  Do    you    attribute   the    smallness    of    the 
number  to  the  novelty  of  this  tripos,  or  are  there  any 
other  causes  to  which  you  consider  it  to  be  due  ? — I 
think  that  it  is  due  partly  to  the  novelty,  and  to  the 
fact  that   there   is   not   much  reward   for   it  in  the 
University. 

5101.  Would  not  any  man  who  had  distinguished 
himself  greatly  in  the  natural  science  tripos  be  pretty 
sure  of  obtaining  a  fellowship  ? — I  think  that  anybody 
who  was  known  to  be   distinguished   in   science  pro- 
bably would  ;  but,  as  I  say,  it  is  very  difficult  by  any 
examination  (particularly  by  an  examination   like  the 
natural   science   tripos,    in    which   the  result   is   the 
aggregate  result  of  a  number  of  examinations  in  natural 
science  subjects,)  to  show  that  a  man  has  really  dis- 
tinguished himself  in  science.     I  do  not  mean   to  say- 
that  many  good  men  have  not  gone  out  in  the  natural 
sciences  tripos,  but  I  do  not  think  that  a  high  place 
in  the  natural  sciences  tripos  is  of  itself  a  proof  that 
a  man  is  very  able,  or  that  he  is  on  a  par  with  a  man 
who  takes  the  highest  honours  in  other  subjects, 
withdrew. 


Adjourned  to  to-morrow  at  half-past  11  o'clock. 
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The  Rev.  HENRY  WILKINSON  COOKSON,  D.D.,  examined. 


•"<10j!.  (Cliiiirinii.il.')  You  arc  master  of  St.  Peter's 
College,  Cambridge? — I  am. 

5103.  And  were  formerly  tutor  of  the  college  ? — 
Fes. 

.",10  [.  You  are  now  chairman  of  the  board  of  natural 
,-eiencc  studies  f — Yes. 

."ilO.j.  And  also  member  of  the  local  examination 
syndicate  ?  —  Yc •.-. 

."ildli.  You  ha\e  -e\er;d  limes  held  the  office  of 
vice-chancellor,  and  have  given  much  time  and  atten- 


tion  to  the  affairs  of  the  University? — I  have.   I  have 
been  three  times  vice-chancellor. 

5107.  The  University  has,  I  believe,  done  much  of 
laic  years  to  encourage  the  study  of  natural  science 
and  physics? — It  has. 

.11  OS.   Will  you  explain  the  different  measures  that 
have  been  adopted  by  the  University  in  that  direction  ? 
— 1  may  promise    thai    for   a    groat    number   of  \< 
mathematics   and   natural    philosophy,    including  me- 
chanics, hydrostatics,  optics,  plain  and  physical  astro- 
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nomy,  and  the  doctrine  of  heat,  light,  and  sound,  li.-ul 
formed  the  principal  subject-;  ol'  study  in  the  Univer- 
sity. Tlic  subjects  of  natural  sci. Mice,  such  ;is  chemis- 
try, geology,  botany,  mineralogy,  and  also  t.he  uppli- 
calion  of  mechanism,  bail  been  lectured  upon  in  the 
University,  bill  they  luul  not  until  about  the  year 
1S4S  Conned  any  part  of  the  University  curriculum  ; 
but  about  the  year  1848  the  University  established  the 
natural  sciences  tripos — an  examination  for  honours 
in  natural  science,  and  in  1865  it  established  special 
examinations  in  natural  science  for  the  ordinary 
degree.  About,  the  same  lime  it  expended  u  sum  of 
about  30,000/.  in  the  erection  of  museums  and  lecture 
rooms  in  connexion  with  natural  science,  and  it  now 
devotes  i,.")()!)/.  a  year  as  a  building  fund  and  a  main- 
tenance fund ;  1,000/.  building  and  1,5001.  main- 
tenance. 1  believe  that  the  museums  and  lecture 
rooms  thus  erected  are  found  to  be  efficient;  they 
require  extension,  but  as  far  as  they  go  I  am  told  they 
are  very  good.  The  collections  in  them,  I  believe,  are 
also  good,  though  in  some  instances  small.  The  geo- 
logical museum  has  a  high  reputation,  and  for  the 
purposes  of  academical  instruction  is  perhaps  unsur- 
passed by  any  museum  in  the  kingdom.  The  collection 
is  well  selected  and  well  arranged,  and  is  for  the  most 
.  part  named  and  in  some  respects  catalogued,  and  the 
work  of  cataloguing  is  going  on.  It  is  so  rich  as  to 
be  frequently  consulted  by  eminent  palaeontologists 
both  in  this  country  and  abroad.  The  mineralogical 
museum,  with  its  working  rooms  for  the  professor, 
the  lecture  room,  and  the  student  laboratory  is  all 
that  can  be  wished,  and  the  collection  has  been 
arranged  and  named  by  Professor  Miller  himself. 
it  is  unnecessary  to  go  into  particulars,  perhaps, 
with  regard  to  all  the  other  museums,  but  I  might 
almost  say  the  same  of  the  museums  of  botany,  of 
comparative  anatomy,  of  zoology,  and  perhaps  also  of 
the  museum  of  human  anatomy.  They  are  good,  I  have 
been  told,  but  they  require  extension,  as  they  are  but 
small,  and  1  believe  there  is  not  a  department  in  which 
a  good  beginning  has  not  been  made.  In  1866  the 
University  established  u  professorship  of  zoology,  and 
about  the  same  time  made  the  professorship  of  anatomy 
permanent,  and  appointed  a  demonstrator  of  anatomy. 
In  1869  the  Senate  made  considerable  changes  in 
the  regulations  for  the  mathematical  tripos  so  as  to 
give  greater  prominence  to  the  study  of  heat,  elec- 
.tricity,  and  magnetism,  and  to  assign  more  weight 
generally  to  physical  subjects  in  the  examination.  So 
lately  as  yesterday,  I  am  happy  to  say,  the  Senate 
established  a  professorship  of  experimental  physics, 
and,  through  the  munificence  of  our  chancellor,  this 
department  is  likely  to  be  soon  provided  with  a 
building  containing  a  laboratory,  a  lecture  room,  and 
proper  apparatus ;  and  also  they  yesterday  increased 
the  stipend  of  the  professor  of  chemistry  from  3001. 
per  annum  to  500/.  per  annum,  and  they  established  a 
demonstrator  of  chemistry,  and  those  measures  were 
passed  without  a  dissentient  voice.  These  steps  indi- 
cate that  the  University  desires  to  give  encourage- 
ment to  physical  science  and  to  improve  its  means  of 
ins: ruction,  and  it  would  doubtless  have  done  more  if 
its  pecuniary  resources  would  have  allowed  it. 

5109.  Can  you  point  out  any  sources  from  which 
additional  funds  could  be  obtained  ? — I  think  that  the 
plan  of  obtaining  additional  funds  for  the  Uni- 
\crsity  is  by  means  of  a  charge  upon  the  corporate 
revenues  of  the  colleges.  1  do  not  consider  a 
contribution  from  the  funds  of  the  colleges  incon- 
M-tent  with  the  main  objects  of  the  foundations.  The 
founders  were  desirous  that  those  who  resorted  to 
the  University  should  be  instructed  in  all  the  different 
branches  of  human  learning,  and  the  colleges  may  in 
some  subjects  provide  excellent  instruction  within 
their  own  walls,  but  obviously  far  better  instruction 
could  be  provided  in  other  ca-es  by  means  of  public 
teaching  in  the  University  by  a  system  which  would 
virtually  be  inter-collegiate.  In  many  departments 
the  teachers  require  a  good  museum,  apparatus,  draw- 
ings, and  books,  and  these  are  much  better  provided 
by  the  whole  University  together,  and  much  cheaper, 


than  they  would   be   by  each   separate  college.      This  Rev. 

plan  was  suggested   by  tin:  University  Commissioners    H.W.Cooktm, 
in    IS.",f>.     The\  proposed    that,   each    college    should  l'-1'- 

pay  to  the  I;  niver^it.v  cliest,  to  be  applied  to  the  pur-  p"T~i"u 

poses  of  the   University,  a  .sum   equal  to  live  percent. 
upon  the  distributable  income  of  the  colleges.     The 
method  was   proposed  by  the  Commissioners  to  the 
colleges  in  the  form  of  a  statute,  but  each  college  had 
the  power,  bv  a  vote  of  two  thirds   of  the   goxcrning 
body,  to   refuse  the  acceptance  of  the   statute.     The 
consequence  was  that  four  only  of  the  colleges  ac- 
cepted  it — St.    Peter's,    Trinity    Hall,    Christ's,    and 
Trinity    College;    13  other  colleges  refused   it,  and, 
in  consequence,  the  plan  has  been  wholly  inoperative. 
I  think  that  this  fund  ought  to   be   essentially  a  trust 
fund,  and  might  be  applied  by  the   University  to  pro- 
Tiding  endowment  stipends  for  professors.     There  is 
a  charge   at  present   upon    the   University  chest   of 
4,000/.  per  annum,  or  thereabouts,  for  the  stipends  of 
professors,  and   if  separate  endowment  stipends  were 
provided  by  means  of  contributions  from  the  coll> 
the  chest  would  be  relieved  to  this  extent,  and   the 
funds  would  be  available  for  other  objects  which  the 
University  desires  to  accomplish,  and,  amongst  them, 
the  promotion  of  natural  and  physical  science.     If  a 
plan   like   this  were   adopted   I   think   it   would   be 
important    to    retain    the   principle   of    respect   for 
vested  interests  ;  no  present  holder  of  any   college 
emolument   ought  to   be   called   upon   to  contribute 
an   annual   per-centage   without  his   consent,  but   I 
believe  that  a  great  number  of  persons  would  waive 
their  claim  to  exemption.     I  have  stated  that  in  1856 
this  plan  was  not  carried  out.    In  May  1869  a  syn- 
dicate was  appointed  by  the  University  to  consider 
the  question  of  raising  funds,  and  the  above-men- 
tioned plan  was  suggested  as  one  method  of  doing 
so.     The  syndicate  applied  to  the  colleges  to  ascertain 
whether  they   were  willing  to   contribute.     Several 
gave  answers  more  or  less  favourable ;    but    on  the 
whole  there  was  not  sufficient  agreement  to  enable 
the  syndicate  to  report  in  favour  of  this  or  any  other 
plan  of  raising  a  large  income.     The  syndicate  pointed 
out  to  the  colleges  that  they  might  severally  obtain 
the   necessary  powers   from   the   Queen   in   Council 
by  means  of  college  statutes,  or  that  they  might  unite 
in  applying  for  an  Act  of  Parliament.     The   question 
has,  I  believe,  made  favourable  progress  in  the  Uni- 
versity since  that  time,  but  no  further  step  has  been 
taken  in  the  matter.     I  think  the  above  mode  of  rais- 
ing funds  for  the  encouragement  of  scientific  teaching 
and  other  important  objects  preferable  to  that  of  sup- 
pressing fellowships.    1  do  not  consider  the  fellowships 
too  numerous.     I  think  more  of  them  might  be  held  by 
professors.     The  colleges  have  already  elected  some 
of  the  professors  to  fellowships,  and   I  certainly  th;nk 
that  they  might  elect  more.     I  also  think  that  it  would 
be  much  better  to  have  a  fixed  charge,  say,  of  five  per 
cent.,  the  amount  recommended  by  the  Commissioners, 
upon  all  incomes  than  any  plan  of  taxing  the  incomes 
by  a  board  of  representatives  of  the  several  colleges, 
for  that  method  would  involve  continued  controversy 
and  debate  about  matters  of  money,  and  I  think  that 
it  is  highly  desirable  to  avoid  such.     I  also  think  it  is 
undesirable  that  any  professorship  should  be  attached 
to  a  particular  college.     The  case  is  one  in  which  the 
collegiate   element   would,   I    think,   act    injuriously. 
The  professors  ought  to  be  the  best  men  that   can  be 
obtained,  and  the  University  ought  to  be  quite  free  in 
its  choice  of  them.     I  think  it  is  highly  desirable  tbnt 
both  the  Universities  and   the  schools  throughout  the 
country  should  do  a  great  deal  more  than   they  do  in 
the   way    of  teaching   and    cultivating    natural    and 
physical  science,  and  I  think  it  is  especially  necessary 
with  regard  to  schools.      Candidates  would  then  come 
to  the  Universities  better  prepared,  and  some  of  them 
might  study  the  subjects  there  with  such  success  as  to 
be  placed  on  a  par  with  the  best  classical  scholars  or 
the  best  mathematicians  in  competing  for  fellowships 
or  other  prizes.    An  indirect  consequence  also  would 
be  that  there    would   be   more    demand   for  qualified 
teachers,  and  masterships  and  other  situations  would 
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be  open  to  graduates  who  had  made  some  bnmch  of 
natural  or  physical  science  their  chief  study.  I  do 
not  consider  "the  University  of  Cambridge  a  good 
place  lor  a  school  of  mechaniciil  engineering.  The 
general  ]>riiiciples  of  machines  and  mechanism  may  be 
Studied  there  or  in  any  oilier  I'niversity,  but  their 
practical  application  would  be  better  learnt  at  the 
great  centres  of  mechanical  industry,  where  the 
student  would  have  examples  of  mechanical  operations 
dailv  before  his  eves,  and  could  become  acquainted 
with  the  practical  difficulties  with  which  engineers 
and  nrti/ans  have  to  contend.  I  think  that  schools  of 
science  of  this  kind  might  with  advantage  be  estab- 
lished in  all  the  great  centres  of  mechanical  industry, 
such  as  Manchester,  Leeds.  Birmingham,  and  else- 
where, and  J  consider  that  absolutely  necessary  if  this 
country  is  to  hold  its  place  among  the  nations  of  the 
world. 

5110.  How  far  do  you  consider  the  results  of  the 
natural  science   tripos  satisfactory? — I  do  not  think 
that  at  the  present  time  there  is  any  great  number  of 
students    who   have    attained    to   a    great   degree  of 
eminence  in   the   different  branches  which  they  have 
taken  up.     I  have  heard  the  opinion  expressed  by  the 
examiners   at   the    Board    of  Natural    Sciences    that 
the  candidates  have  been  inferior,  and  sometimes  they 
have  a  difficulty  in  making  a  first  class. 

5111.  Do  you  think  that  there  is  more  difficulty  in 
conducting  an  examination   in    the   natural    sciences 
than  there  is  in  classics  and  mathematics  ?     Do  you 
think  that  they  are  less  suitable  subjects  for  examina- 
tion papers  ? — No,  I  do  not. 

5112.  The  alterations  in  the  mathematical  tripos  to 
which  you  have  referred   have   not  yet   come   into 
operation,  I  believe  ? — No. 

5113.  And  several  of  the  same  branches  of  science 
form  part  of  the  mathematical  tripos  and  also  of  the 
natural  science  tripos,  but  in    one  they  are  treated 
mathematically  and  in  the  other  experimentally  ? — • 
They   consider   in   the  natural   sciences   tripos  that 
mathematics  are  to  a  great  extent  excluded,  and  they 
treat  them  more  mathematically  in  the  mathematical 
tripos. 

5114.  Are  heat    and   electricity   included   in   the 
natural  science  tripos  ? — They  are. 

5115.  And,  also,  in  the  mathematical  tripos  they 
will,  under  the  new  regulations,  to  a  great  extent  be 
included  ? — Yes. 

5116.  But  treated  of  course  more  mathematically  ? 
— Not  entirely.     It  was  intended  that  they  should  not 
be  treated  entirely  mathematically.     By  that  I  mean 
that  there  are  certain  questions  that  would  not  require 
a  knowledge  of  mathematics  to  answer. 

5117.  What  has  been  the  result  of  including  natural 
science  as  one  of  the  subjects  for  obtaining  the  ordi- 
nary pass  degree  ? — A  young  man  who  had  a  taste  for 
natural  science  might  select  that  subject  for  his  final 
examination,  and  it  was  an  encouragement  to  dili- 
gence to  allow  him  to  take  that  instead  of  taking  a 
subject  which  he  had  no  taste  for. 

5118.  Do  any  considerable  number  select  one  of  the 
natural  sciences   as    the   means  of  obtaining  a  pass 
degree  ? — No,  the  numbers  are  small  at  present. 

5119.  You  stated  that  you  think  that  the  proposed 
plan  lor  raising  funds  for  University  purposes  by  a 
per-centage  on  the  college  revenues  is  making  pro- 
gress.    Do  you   consider  that  (here  is  a  probability  of 
the  result  being  obtained  without  any  external  inter- 
ference ? — I  am  not  prepared  to  say  that.     I  should 
like  to  see  a  renewed  effort  to  get  the  colleges  to 
consent,  because  I  believe  that  the  colleges,  by  means 
of  statutes,  would  do  it  better  than  it  would  be  done 
by  means  of  a  simple  Act  of  Parliament.     I  am  unable 
to  say  whether  there  is  any  such  probability  as  that 
indicated  by  your  question. 

5120.  Can  you  indicate  at  all  the  general  nature  of 
the  objections?     Is  it  merely  to  parting  with  so  much 
of  the  revenues  of  the  college  ? — I  cannot  tell,  for  in 
my  own  college  when  I  heard  it  discussed  the  proposal 
was  accepted  without  a  dissentient  Toice  ;  in  others  it 

jeetcd  without  a  dissentient  voice. 


5J21.  In  your  allusion  to  the  plan  of  having  a 
representative  board  for  taxing  the  colleges,  do  you 
refer  to  a  plan  which  originated  at  Cains  College  ? — • 
That  amongst  others. 

5122.  That   plan   has  been  communicated   to    the 
Commission  in  a  sep::rale  paper  ;   but  there  have  been 
other  plans,  have  there,  not,  of  the  same  nature  ? — Yes, 
of  the  same  nature.  ;  not  pel-Imps  matured,  but  we  have 
heard  of  others  of  the  same  kind. 

5123.  A  certain  number  of  fellowships  have   been 
given,  have  they  not,  during  recent  years,  to  pi 
who  have  distinguished  themselves  in  natural  science  ? 
— Yes.     I  omitted  that  part  of  my  evidence.     I    wish 
that  there   had  been  candidates  to  have  enabled  the 
colleges  to  give  more  of  them,   and    the   same    with 
regard  to  scholarships.     I  believe  that  the  colleges  are 
quite  ready  to  elect  into  fellowships  persons  who  have 
distinguished  themselves  in  natural  science, as  much  as 
if  they  had  distinguished  themselves  in  mathematics. 
1  believe  that  the  colleges  would  be  ready  to  receive 
them  with  open  arms,  but  it  does  not  seem   to  lie  tiiir 
to  give  the  preference  and  to  elect  an  inferior  man  who 
has    been  studying    natural    science,  when    there    is   a 
person  who  has  been  devoting  all  his  life  to  classics  or 
to  mathematics,  and  who  has  distinguished   himself  in 
those  subjects.     It  is  the  same  with  regard  to  scholar- 
ships.      Candidates   for   scholarships   come  up    well 
prepared  in   mathematics  and  classics,  and   pass  very 
good  examinations  in  them.     Candidates  come  up  for 
natural  science  who   do    not  pass   such  good    exami- 
nations ;  and  in  consequence  there  is  no  encourage- 
ment to  open  the  scholarships  to  candidates  in  natural 
science  as  compared  with  mathematics  or  classics. 

5124.  You   have  stated  that  you  would  be  glad  to 
see  professors  frequently  elected  into  fellowships.     [ 
do  not  understand  that  you  would  wish  any  fellowships 
to  be   permanently  attached  to  a  professorship  ? — No, 
certainly  not. 

5125.  But   you  would  like  to  seethe  colleges  them- 
selves voluntarily  adopt  the  system  of  electing  eminent 
professors  ? — Yes ;    professors    who   have    been    suc- 
cessful  in  getting   classes,  or  who  have  taken   threat 
pains,   or    who  from   particular  circumstances  might 
seem  to  require  an  addition  to  their  stipend. 

512G.  That  has  been  done,  we  are  aware,  in  one 
instance,  in  the  case  of  Professor  Challis.  Have  there 
been  other  instances  of  the  kind  ? — I  believe  Professor 
Stokes  is  an  eminent  instance  of  it,  and  Professor 
Fawcett,  of  Trinity  Hall,  and  Professor  Wright,  who 
was  elected  a  professor  the  other  day,  was  elected  a 
fellow  of  Queen's. 

5127.  With  reference  to  the  schools  that  you  would 
like  to  see  set  on  foot  in  the  great  centres  of  mechanical 
industry,  would  you  contemplate  that  the   instruction 
given  in  those   schools   should  be,   both  scientific  and 
practical  ? — Certainly. 

5128.  You  would  not  make  it  simply  of  a  practical 
character  ? — Certainly  not. 

5129.  You  would  require  as  indispensable  sound 
scientific  instruction  ? — Certainly.     I  think    that  we 
might  often  get  young  men  there  from  the  Univer 
who  had  had  a  good  theoretical  education,  who  would 
in  a  short  time  become  excellent  teachers  in  the  practi- 
cal work  as  well. 

5130.  Do  you    consider    one  reason   of  the   com- 
paratively  small  number    who  devote  themselves    to 
natural  science  to  be  that  young  men  do  not    see  any 
great  prospect  of  its  furnishing  them  with  a  career  ? 
— Certainly. 

5131.  But  the  introduction  to  a  greater   extent  of 
natural  science  in  the  schools   would  in   some  degree 
operate    to  counteract    that  feeling  ? — Yes,  certainly. 
We  find  that  now  in  classics   ami  mathematics  a  great 
many   young  men  of  talents   become  teachers    in    the 
schools  and  goofti  and  arc  glad  to   go  oil*  immediately  ; 
and  if  natural   science  were  taught  in  the  schools  they 
would  go  in  like  manner  to  teach  natural  science. 

5132.  Several  of  the  more  important  schools  have 
made  considerable  advances,   have   they    not,  in  that 
direction  ? — Yes. 
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5133.  And  stops  are  still   being   taken  ?— I  have 
understood  so. 

5134.  (SirJ.  Lubbock.)  I  presume  the  introduction 
of  natural  science  in  the  schools  would  also  act  upon 

the  University.  You  would  then  have  Students 
coming  up  to  the  University  who  would  l>e  better 
prepared  in  those  subjects,  and  therefore  more  likely 
to  compete  with  your  other  students? — Yes,  I  have 
said  so. 

5134.  You   stated  just   now,   did    you   not,    that 
it  \vas  unfair   to  give  fellowships   to  natural  science 
if   there    were    men    better   qualified     in    classics    or 
mathematics  ? — Yes,  if  there  were  a  higher  standard. 
Of    course,   if    the    mathematicians  or   the    classical 
scholars    were     much    more    distinguished    in    their 
particular  department  than  the  candidates  in  natural 
science  were,  we  should  prefer  giving  fellowships  to 
the  mathematicians  or  to  the  classical  men. 

5135.  Do  not  you  think   it  is  very  difficult  to  com- 
pare   acquirements    in    such    different    branches    of 
learning  ? —  It  is  difficult,  but  I   do  not  think   it   is 
impossible. 

5137.  As  long  as  the  great  majority  of  University 
rewards   are  attached  to  mathematics  and  classics,  I 
suppose  it  would  follow  almost  as  a,  natural  conse- 
quence that  you  would  have  comparatively  few  men  of 
great  acquirements  in  other  branches.      You  would 
have    a    smaller   body   to     select     from  ? — Yes  ;    but 
there  is  no  reason  why   you   should   not  have   good 
candidates  in  natural  science,  and  if  there  were  good 
candidates  in  natural  science  the  colleges  would  be 
only  too  glad  to  receive  them. 

5138.  But  so  long  as  there  are  so  very  few  rewards 
for  natural  science,  naturally  the  most  able  men  are 
tempted  or  bribed,  if  one  may  say  so,  to  take  up  those 
studies  which  are  most  amply  rewarded,  both  in  respect 
of  University  rewards   and  also  of  rewards  in  after 
life  ? — Yes,  I  suppose  it  would  be  so. 

5139.  Therefore,  assuming  the  great  importance  of 
natural  science,  surely  the  course  to  adopt  is  to  attach 
a  proportionate  amount  of  rewards  to  acquirements 
in  natural  science,  and  then  trust  to  the  natural  course 
of    things,    that    you    would   have    students    equally 
well  prepared  in  the  one  subject  as  in  the  other  ? — 
If  you  attach  rewards  at  all  to  them.    We  say,  here 
are  fellowships  vacant  ;  we  want  to  elect  distinguished 
men  into  them  ;  you  have  no  distinguished  men   in 
natural  science  ;  you  have  distinguished  men  in  classics 
and  mathematics,  and  you  select  accordingly. 

5140.  But,   surely  as   long  as  you    continue   the 
old  system  you   never   will  have   many  eminent  men 
in  natural  science,  for  you  do  not  give  natural  science 
a  chance,  and  yet  you   say  that  there  are  no  eminent 
men   in   it  ;  surely  the  course  to  adopt  would  be  to 
treat  the  subjects  in  fairness  as  between  the  one  and 
the  other  ;  and   then  if  you  found,   after  a  while,  that 
you  did   not   have  eminent  men,  I  admit  that   there 
would  be  a  case  for  a  change;  but  if  natural  science 
has  not  yet  had  fair  play  you  can  hardly  judge  in  the 
matter,  can  you  ? — We  only  consider  ourselves  acting 
in  trust  to  bestow  the  rewards  upon  the  most  deserving ; 
and  if  we  cannot  find  deserving   candidates  amongst 
the  students  in  natural  science  we  must  go  elsewhere, 
and  we  give   every  opportunity  to  those  students  in 
natural  science  to  prepare  themselves.    The  University 
is  as  much  open  to  students  in  natural  science  as  it  is 
to  students  in  mathematics. 

5141.  But  is  it  not  also  one  of  the  functions  of  a 
great  University  to  direct  the   higher  education  of  the 
country  ? — Yon   cannot  compel  persons  to  come  and 
study  natural  science. 

5142.  Certainly  not ;  but  have  you   as  yet,  do  you 
think,  given   to   natural   science    the   same   amount   of 
encouragement   as   yon    give    to   the    study   of  other 
branches  of  human  knowledge  ? — I  think  that  as  far  as 
the  University  and  the  college*  are  concerned  we  have 
done  so  ;  everything  is  perfectly  open.      We  give  them 
the  means  of  instruction  and  then  invite  them  to  come  ; 
but  they  will  not  come — they  have  not  been  prepared 
at  school. 

5143.  They  do  not  prepare  them  at  school  because 
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there   are   not  the  same  number  of  rewards  in  the          R*>>- 

Universities,  so  that  the  Universities   do  not  reward    Jl.W.Coulaon, 

them  because  they  are   not  tan-jht  in  the  schools,  and 

tlio   schools  do  not  teach   them  because  they  are  not     1C 

rewarded  in  the  Uimersities.      Is  it  not  neee.-sary  that 

we  should  in  a  manner  change  the  system  altogether  ; 

is  not  the  one  naturally  dependent  to   BO  very  great 

an  extent  upon  the  other,  that  either  to  change   the 

'\lrin  in  the  schools  without  altering   tin-  sv-tem   in 

the  Universities,   or   the   system    in   the  Universities 

without  altering  the  system  in  the  schools,  must  n 

sarily  lead  to  an  unsatisfactory  result,  and  do  not  you 

think  that  the  alteration  in  the  two  ought  to  go  pari 

passu  with  reference  to  one  another? — 1  think  that 

more   depends  upon  what  a  man  can  do   in  after  life, 

whether  he  takes   up   natural   science,  or  whether  he 

takes  up  mathematics  or  law  or  anything  else.     There 

is  very  little  encouragement  in  after  life  to  a  student  in 

natural   science.      I   think   it  would   be    considerably 

different  if  natural  science  was  more  cultivated  in  the 

schools. 

5144.  At  present  take  the  case  of  Eton,  where  there 
are  40  classical  masters  and  one  natural  science  master; 
no  doubt  taking  that  school,  which  after  all  is  perhaps 
rather  a  favourable  one  for  natural  science,  there  are 
40  rewards  for  classical  attainments  to  one  for  scien- 
tific attainments  ;  but  if  you  have  an  alteration  of  the 
system    in    the    schools    generally    throughout    the 
country,  then  there  would  be  as  great  an  opening  for 
a  man  in  after  life  in  natural  science  as  in  classics, 
would  there  not  ?     If  we  except  the  posts  that  are 
open  in  the  schools  and  in  the  Universities,  there  is  not 
Otherwise   in   this    country  a  greater  career  open  to 
those  who  know   classics    than   to   those   who  know 
chemistry,  but  rather,  if  anything,  the  reverse;  that  is 
to  say,  there  are  a   great  number  of  places  open  in 
chemical  works  throughout  the  country   which  have 
nothing  corresponding  to  them,  I  think,  in  the  case  of 
classics  ? — I  do  not  see  that  the  Universities  can  do 
more  ;  they  open  their  fellowships  and  scholarships  to 
all  candidates,  and  they  give  the  means  of  instruction 
in  all  subjects  alike.     It  is  for  the  candidates  to  select 
what  subjects  they   like   to  take  up.       I   do   not  see 
that  it  is  within  the  power  of  the  University  to  make 
any  change   in  the  matter,  for  it  throws  open  all  its 
fellowships  and  scholarships  alike  to  students  of  every 
description,  and  affords  the  instruction  which  it  does. 

5145.  Assuming  that  the  schools  altered  their  system, 
do  you  not  think  that  throwing  those  fellowships  and 
rewards  of  different  kinds  open  in  the  University  would 
have  a  much  greater  effect  than   it  has  had  hitherto 
when  the  schools  have  been  practically  closed  to  natural 
science  ? — Yes,  I  think  so. 

5146.  The  course  pursued   by  the   public    schools 
has  been  one  great  reason,  has  it  not,  for  the  little 
effect  which  has  as  yet  been  produced  by  what  has 
been  done  by  the  Universities  ? — Yes,  it  has. 

5147.  (Professor  Stokes.)  Are  you  of  opinion  that 
students  generally  are  aware  that  they  are  as  likely  to 
obtain  a  fellowship  for  high   distinction   in  (wo  will 
say)  natural  science  as  for  high   distinction  in  classics 
or  mathematics  ? — I   am   afraid  not   in   the  country 
generally. 

5148.  But  they   are   in  the  University,  are  they 
not  ? — I  think  it  is  perhaps  imperfectly  known  in  the 
University. 

5149.  You  said  that  you  did  not  think  that  there 
were   too  many  fellowships   at  present  in   the  Uni- 
versity ;  are  you  of  opinion  that  the   system  of  free 
tenure  by  non-resident  fellows,  or  a   tenure  at   least 
limited  only  by  the  condition  of  celibacy,  is  a  good 
one  ? — It  is  a  difficult  question,  and  I  am  not  able  to 
express  an  opinion  upon  it. 

5150.  (Professor  Smith.)  With  reference  to  your 
statement  that  you  do  not  think  the  fellowships  too 
numerous,   could    you   mention   roughly   what   is   the 
average  number  that  are  filled  up  annually  in  the  Uni- 
versity of  Cambridge  ? — I  am  unable  to  state  that. 

5151.  You  would  think  the  number  too  large,  would 
you  not,  for  the  educational  purposes  of  the  Univer- 
sity ;  that  is  to  say,   for  providing   teaching  power 
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Bn.  within     tin-    University  ? — Unless   you     ha.l  a    great 

//.  H'.  Oooixm,   uumi,,.r   ,,f  fellows  you    would   not  have    teachers  to 
-elect  from;  that  would  be  iny  view  of  ii. 

."il.'il.1.  Ami  V"»  think  that  it  is  expedient  to  have  a 
large  number  of  fellows  with  a  view  to  selecting  a 
number  of  excellent  teachers  ? — I  think  BO.  Without 
a  large  number  of  fellowships,  we  should  not  have  so 
many  young  men  of  talent  resorting  to  the  University. 

5153.  Is  any  part  of  ihe  examination  in  the  natural 
sciences  tripos   practical  ? — I   am  not   certain   with 
regard  to  that. 

5154.  With  reference  to  the  place  of  physics  in  the 
examination  for  the   natural  science  triposes — that  is 
to  say,  the  subject  of  heat,  light,  and  electricity — you 
spoke   of  mathematics  being  excluded ;  is    that   ex- 
ciu-ioii  total? — No.     I  meant  the  mathematical  inves- 
tigations of  the  laws  of  heat  and  electricity. 

5155.  You  meant  that  what  are  technically  called 
the  mathematical  theories  are  excluded? — Yes. 

5156.  You  spoke  of  the  candidates  for  scholarships 
in  natural  science  being  not  of  a  very  high  standard 
of  attainment  ;  do  you  notice  an  improvement  in  that 
respect  or  not  ? — I   have   not  had   a  great   deal   of 
experience  in  the  matter  ;  but  as  far  as  my  experience 
goes  I  should  certainly  say  that  the  standard  has  not 
improved,  and  I  feel  discouraged  in  throwing  open 
the  scholarships  to  natural  science  from  the  difficulties 
found  in  getting  good  candidates. 

5157.  Are   the    subjects    of    examination   in   the 
natural  science  scholarships  generally  all  the  various 
subjects  of  physics,  and  chemistry,  and  biology  ? — 
They  are  different  in  different  colleges.     I  think  in 
all  chemistry  is  selected ;  in  some  there  is  a  choice  of 
botany,   geology,  anatomy,  or  physiology,   and  they 
may  choose  either  one  or  two  of  those  subjects. 

5158.  (Sir  J.  P.  Kay-Shuttleworth.)  Did  I  rightly 
understand  you   to  say  that   out   of  the  University 
chest  4,0001.  annually  is  devoted  to  the  establishment 
of  University  professorships  ? — About  4,000/.  is  ex- 
pended in  the  payment  of  the  stipends  of  the  pro- 
fessors. 

5159.  Would  you  enumerate  what  those  professor- 
ships   are  ?  —  Law,    history,     chemistry,     anatomy, 
botany,  the  Jacksonian  professorship — that  is  mecha- 
nism and  experimental  science — mineralogy,  political 
economy,  music,  zoology,  moral  philosophy,  Sanscrit, 
and  now  expeiimcntal  physics,  making  the  sum   of 
3,94 II.     There  are  some  other  items,  but  I  should  put 
it  at  about  4,000/. 

5160.  Of  those  I  find  that  seven  are  professorships 
of  natural  science,  and  six  are  professorships  of  art, 
or  literature,  or  political  philosophy  ? — Yes,  quite  so. 

5161.  The  proposal  to  take  five  per  cent,  from  the 
incomes  of  the  several  colleges  which  were  estimated 
I  believe  by  the  Commission  at  180,000/.  per  annum, 
would   at  that  estimate   produce    about   9,000/.  per 
annum  ? — Yes. 

5162.  Therefore  there  would  remain,  if  the  Uni- 
vrr-ity  chest  were  relieved  of  this  4,0001.  per  annum, 
5,000/.    to  appropriate  to  new  professorships  of  all 
kinds  ? — Yes,  and  to  the  increase  of  the  stipends  of 
the  old  professors. 

5163.  You  would    not,  I    apprehend,   confine   the 
new  professorships  which  would  be  established  by  that 
fund  to  professorships  of  natural  science  ? — No. 

5164.  They  would  probably  bear  a  similar  proportion 
to  that  now  existing  in  relation  to  the  professorships 
of  other  subjects  ? — 1  would  not  say  that  quite  ;  the 
English    language   would    be   one   subject,   and    an 
increase  to  the  professorship  of  Latin  would  be  one, 
and  there  would  be  one  or  two  others. 

:,]<>:,.  There  would  lie  certain  professorships  of  art 
and  literature,  and  probably  of  moral  ami  political 
philosophy,  besides  the  professorship!  of  natural 
science? — I  think  that  that  would  be  best  left  entirely 
lo  the  discretion  of  the  University  ;  they  would  know 
what  their  wants  were. 

5166.  My  object  is  to  ascertain  by  those  questions 
what  would  IK;  the.  additional  amount  appropriated 
upon  that  scheme  towards  tin-  ('-aching  of  natural 
science  by  the  University  professoriate: ;  Lif 
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thirteenths  of  the  4,000/.  are  at  present  appropriated 
to  the  teaching  of  natural  science,  would  the  probable 
proportion  of  the  9,(XX)/.  to  be  derived  from  a  tax 
on  the  revenues  of  the  colleges,  I,,-  >iniilar  '; — J  can- 
not say.  1  think  if  you  wish  to  arrive  at.  that  con- 
clusion it  might  be  better  to  look  at  the  several  pro- 
•  i-ships  of  natural  science  and  see  what  additions 
would  be  made  to  them  ;  but  there  are  some  other 
professorships  which  are  not  included  in  the  list  which 
i  have  given  you,  and  which  are  still  professorships  of 
physical  science,  which  ought  to  be  increased  also. 
For  instance,  the  Lowndean  professorship  of  astronomy, 
I  have  no  doubt  would  be  increased  as  well  ;  that  is 
an  endowed  professorship,  but  the  endowment  is  not 
adequate. 

5167.  In  the   application  of  the  fund  which  it  was 
proposed  to  create  by  this  tax  of  five  per  cent,  upon 
the   revenues  of  the  colleges,  I   apprehend   that   the 
maintenance  of  the  museums  was  likewise  included  ? — 
I  did  not  so  consider  it.     I  think  it  is  important  to 
make  this  charge  of  the  colleges  go  more  in  the  way  of 
an   endowment  stipend,   and  the  maintenance   of  the 
University  museums,  and  the  payment  of  assistants 
and  expenses  of  that  kind,  I  think  would  be  best  borne 
by  the  ordinary  income  of  the  chest.     The  capitation 
tax  is  one  great  source  of  income,  and  the  fees  another, 
which  would  vary  very  considerably,  and  I  think  it 
would  be  better  borne  from  the  chest. 

5168.  Passing  from  the  general  consideration  of  the 
fund  to    its  special  application  to  the  professor,  his 
income   first   of  all  would  consist,  according  to  your 
view,  of  a  fixed  stipend  provided  from  this  fund  ? — 
I    think   if    a   trust   fund   were    created,    the   Uni- 
versity would  manage  the  particular  appropriation  of 
the  stipend  perhaps  from  time  to  time  ;  they  might 
not  make  it   any  fixed  sum  ;  they  might   have  the 
power  of  altering  the   stipend,  but  that   the  money 
should  go  for  the  stipends  of  the  professors. 

5169.  But   although    the   stipend    might  vary    in 
amount  the  University   should  still  define  what  sum 
should  be  given  to  each  professor  ? — Yes. 

5170.  Do  you  contemplate  that  a  professor  should 
have  any   share  of  the   fees   derived   from   students 
attending  his  classes  ? — Y'es. 

5171.  I   think  I  understood  you  to  say  just  now 
that  you  would  pay  the  demonstrators  and  assistants 
of  the  several  classes  of  experimental  physics,  and  the 
assistants  in  the  museum,  from  the  University  chest  ? 
— Yes,  from  the  University  chest,  certainly. 

5172.  In  connecting  a  fellowship  with  any  of  the 
different  chairs  of  the  central  scientific  and  literary 
teaching  of  the   University,  you  would  not  make  that 
connexion  absolute  and  perpetual,  but  it   should  be 
conferred  by  the  colleges  according  to  their  discretion  ? 
— Yes. 

5173.  Would  not   the   attraction  of   very  eminent 
men  to  such  professorships  and  to  consequent  residence 
within  the  University  be  increased  in  proportion  as  the 
average  emoluments  of  their  chairs  was  considerable 
and  certain  ? — I  should  think  so. 

5174.  In  that  case  might  it  not   in  some  instances 
be   desirable  that  a  certain  fellowship  should  be  per- 
manently attached    to  a  chair  ? — I   think   that  each 
professorship  ought    to  have  a    separate  endowment 
from  the   University,  as  far  as  possible,  and  that  the 
colleges  might  be  left  still   to  have    the  discretion  of 
electing  a  particular  professor  into  a  fellowship.      1 
think  that  no  more  than  that  would  be  necessary. 

5175.  Supposing  a  student  to   have  been  prepared 
in  a  public  or  endowed  school  in  any   department  of 
natural  science,  and  to  come  to  Cambridge  to  pursue 
his   studies,  what  acquirements  in   mathematics  or  in 
classics  does  the  University  now  require  as   indispen- 
sable to  the  pursuit  of  the   studies  in  the  college   or 
University? — A  slight  knowledge   of  the   elementary 
parts  of  mathematics,  arithmetic,  and    Euclid,  and   in 
classics  Latin  and  Greek,  not  much  of  either,  but  an 
elementary  knowledge  of  both,  one  of  the  four  Gospels 
in    Greek,    and    Paley's    Evidences    of    Christianity. 
There   is    a   question    before   the    University  whether 
modern  languages  should  not  be  substituted  for  Greek, 


KOTA1   COMMISSION   ON   SCIENTIFIC!   INSTRUCTION,   1RTC.  : — MINUTES    OF   EVIDENCE. 


323 


but  that  is  only  under  the  consideration  of  the  Univer- 
sity at  the  present  time.  If  the  student  wishes  to 
become  a  candidate  for  honours,  he  is  required  In 
puss  an  additional  examination  in  the  elementary 
parts  of  algebra,  trigonometry,  and  mechanics. 

5176.  Within  what,  period  can   the  examination    to 
ascertain  whether  those  acquirements  have  l>eenati:i.incd 
be  passed,  so  as   to   leave   the  student  free  to  pursue 
natural  science  in  the  University  ? — At  the  ond  of  his 
second  term.     There  is  an  alteration   in   that  respect 
under  the  operation  of  the  new  law.     He  may  now  go 
in  in  his  second  term. 

5177.  After  having  passed   that  examination  satis- 
factorily at  the  end  of  the  second  term,  is  there  any 
impediment  now  in  the  University  to  his  passing  in 
honours   in    natural  science    and  being  elected   to    a 
fellowship  ? — None  whatever. 

5178.  So  that  after  having  passed  that  first  exami- 
nation he  may  enter  ultimately,  by  honours  in  the 
natural   science   tripos,  into   the  government  of  the 
University  ? — Certainly. 

5179.  Did  I  rightly  understand  you  to  say  that  the 
preparation  of  candidates  for  scholarships  in  classics 
and  mathematics  is  at  present  in  the  great  majority  of 
instances  much  more   complete  than  it  is  in  natural 
science  ? — Yes,  as  a  general  rule. 

5180.  But  also,  I  understand  you  to  say,  that  if  the 
candidates   were    equally   well    prepared    in    natural 
science  the  colleges   would  be  quite   willing  to   give 
them   admission  to   scholarships  and  to  fellowships  as 
candidates  that  were  prepared  in  classics  and  mathe- 
matics ? — I  cannot  speak  of  all,  but  I  believe  that  in 
almost  all  the  colleges  they  would. 

5181.  {Chairman.)  Are. you  able  to  state  howmany 
fellowships  have  been  given  hitherto  for  eminence  in 
natural  science  alone  ? — I  am  not,  and  it  would  be  very 
difficult  to   state  it,  because  sometimes  a  candidate  in 
nntural  science  has  been  eminent  in  other  respects. 
That  was  the  case  with  regard   to  one  in  my  own 
college.    We  elected  him  mainly  for  his  natural  science, 
but  he  had  been  distinguished  in  other  respects. 

5182.  Have  not  some  of  the  larger  colleges  on  one 
or  two  occasions  announced  their  intention  of  giving 
fellowships  specially  for  eminence  in  natural  science  ? 
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— Yes,  certainly.     Trinity  has,  and  \  think  St.  John's  Rev, 

also,  but  then;  they  have  examination  for  their  fellow-  H.  W.  Cookion 
ships.     At  the   small    colleges   (hey  have  no  examina- 
tions.     They  take  the  l'nivei>ilv  examination,  and  are 
therefore  free  I o  elect  any  that  distinguish  themselves. 

5183.  The  rule  at  a  great  number  of  colleges  would 
be   to  elect  an   eminent    nmn   in    some   department  of 
knowledge  ? — Yes,  certainly. 

5184.  But  no  special  number  are  attached  either  to 
classic's   or  mathematics,  or  to  science? — No;    it  is  a 
prevailing  error  to  suppose  that  that  is  the  ca.-e. 

5185.  Yon  stated  as  one  reason  why  you  would  like 
the  number   of  fellowships   kept   up   to    its   present 
amount,  that   it   affords  an   opportunity  of  selecting 
persons  adapted  for  teaching.     Do  not  a  considerable 
number  of  persons  obtain  fellowships   who  have    no 
intention   of  ever  taking  any  part  in   the  University 
business  ? — Yes. 

5186.  Perhaps  that  is  not  the  case  so  much  in  the 
smaller  colleges  as  in  the  larger  ones  ? — It  is  as  much 
almost  in  the  one  as  in  the  other  ;  but  we  should  not 
have  the  number  of  distinguished  men  resorting  to  us 
unless  there  were  those  rewards  for  them. 

5187.  A  considerable  number  of  the  fellowships  may 
be    looked   upon,  may  they  not,  mainly  in   the  light  of 
prizes  ? — Yes,    they    are    the    prizes    which    attract 
eminent  men. 

5188.  And  you  feel  a  doubt  whether  the  number  of 
them    is   larger  than    is   required  ? — I   would    rather 
diminish  the  average  income  of  all  (always  respecting 
present  rights)  than  diminish  the  number  of  them. 

5189.  Do   you  think  that  a   sufficient   number   of 
fellows  take  part  in  the  University  teaching  in  one 
shape  or  another,  either  as  public  tutors  or  as  private 
tutors  ? — We    have    a    very    efficient     staff    in    the 
University. 

5190.  Is  there  any  other  point  upon  which  you  wish 
to  make  any  addition  to  your  evidence  ? — None  occurs 
to  me  at  the  moment,  except  that  when  I  mentioned 
engineering  I  intended  it  to  apply  perhaps  to   some 
other  subjects. 

5191.  Would  it  include  such  a  subject  as  mining  and 
the  superintendence  of  the  mineral   industry   of  the 
country  ? — Yes,  quite  so,  and  shipbuilding  also. 


The  witness  withdrew. 


The  Rev.  HENRY  LATHAM,  M.A.,  examined. 


5192.  (Chairman.)   You  are  a  fellow,   tutor,   and 
praslector,  are  you  not,  of  Trinity  Hall,  Cambridge  ? — 
I  am. 

5193.  The  Commissioners  will  be  much  obliged  to 
you  if  you  will  furnish  them  with  some  information 
respecting  the  recent  arrangements  in  Cambridge  for 
providing    instruction   in    natural   and    experimental 
science  ? — I  may  mention,  first  of  all,  that  yesterday 
at   a   congregation  a   professorship    of   experimental 
philosophy  was   established,  with  a   salary  of  500/.  a 
year  ;  that  the  stipend  of  the  professor  of  chemistry 
was  raised  from  300/.  a  year  to  500/.  a  year,  and  that 
a  demonstrator  of  chemistry  was  appointed  at  a  salary 
of  100/,  a  year,  and  that  the   University    came    into 
possession  of  the  funds  to  enab'e  them  to  make  this 
increase  through  an  arrangement  with  the  colleges  by 
which  the  colleges  relieved  the  University  of  certain 
burdens  to  the  extent  of  about  1,500/.  a  year.  Arrange- 
ments for  lectures  in  the  natural  sciences  have  been 
made    by    the    lecturers    of  Trinity,    St.  John's,  and 
Sidney  Colleges   together.     The  lectures  are  open  to 
the  students  of  all  colleges  on  the  payment  of  a  guinea 
fee.       There  are  two  courses  at.    Trinity  College  on 
electricity   and  magnetism,  treated  both  theoretically 
and  in  an  illustrative  manner;  acourse  on  chemistry  and 
instruction  in  practical  chemistry  at  St.  John's  College  ; 
a  coiir.-e  on  geology  at  St.  John's  College;  a  course  on 
structural  and  morphological  botany  at  Sidney  College, 
and   a  course  on    physiology   by   the  newly-appointed 
Trinity  pra'lector  in  physiology,  which  is  given  at  the 
new  museums,  where  i  here  i--  also  a  physiological  labora- 
tory open  for  practical  instruction.     In  addition  to  this 
there  has  been  a  union  lately  of  the  lecturers  of  several 


of  the  colleges  for  the  purpose  of  establishing  courses 
of  lectures  on  subjects  connected  with  the  higher 
physics  and  the  higher  mathematics,  especially  to 
embrace  those  subjectswhich  have  been  recently  intro- 
duced into  our  tripos  of  mathematics  and  natural 
philosophy,  namely,  the  subjects  of  electricity,  mag- 
netism, and  heat.  A  series  of  lectures  has  been 
arranged  which  includes  the  application  of  mathematics 
to  electricity,  and  magnetism,  the  dynamical  theory  of 
heat,  sound,  the  theory  of  elastic  solids,  and  the 
higher  branches  of  mathematics  generally. 

5194.  Those  new  arrangements  for  the  mathematical 
tripos  are  not  to  come  into  operation  for  about  two 
years  I  believe  ? — I  think  in  the  tripos  of  1873.  Those 
who  are  now  freshmen  will  be  examined  under  the  new 
system,  ami  these  preparations  have  been  made  for  their 
instruction. 

5195.  Those  arrangements  have  been  made,  have 
they  not,  by  mutual  arrangement  amongst  certain  of 
the  colleges  ? — By  an   arrangement  made  at  a  meeting 
of  the  mathematical  lecturers  of  the  Colleges  generally. 
In  addition  to  those  arrangements  there  are  six  colleges 
which  are  combined  altogether  for  lectures,  and  which 
ha  ve  established  a  complete  course  of  lectures  in  mathe- 
matics and  one  embracing;  various  subjects  of  natural 
science,  also  classical  lectures. 

5196.  Has  that  system  been  for  some  years  in  opera- 
tion ? —  That,   system   has    been    established    now   for 
about  three  years.     It  arose  out  of  the  new  system  for 
the  ordinary  degree  whereby  :i   person   was  allowed  to 
devote  the  last  year  of  his  course  to  any  one  of  ten 
different  subjects — theology,  law,  chemistry,  geology, 
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zoology,  botany,  modern   history,    inornl    philosophy, 
politic:!!  economy,  iincl  applied  science. 

.~il!>7.  Tlif  colleges  have  made  arrangements  for 
instruction  in  those  dill'erent  departments,  have  they 
not  ? — Yes  :  :ind  as  no  college  could  provide  instruction 
in  nil,  it  led  to  combination,  and  this  combination  1ms 
been  earned  out  also  to  subjects  for  mathematical  and 
other  honours,  and  has  been  found  to  succeed  very  well. 
There  are  two  or  three  of  such  combinations.  There 
is  a  combination  between  Trinity,  Sidney,  and  St. 
John's ;  there  is  that  of  six  colleges  before-named, 
and  there  is  a  third  combination  ;  so  that  the  colleges 
arc  now  in  groups  for  educational  purposes. 

5198.  And  the  system   has  thus   far  answered    so 
successfully  that  it  is  likely  to  be  maintained  ? — Yes, 
it    is     spreading    generally,   and    answers    very    well. 
Trinity  Hall  has  combined  with  King's  College  and 
with  Cains  College,  but  more  completely  with  King's 
College,     We  find  this  such  a  great  assistance,  that 
the  amount  of  private  tuition  required  by  the  students 
for  the  mathematical  tripos  is  materially  decreased,  and 
1    believe   that  private   tuition   in   other   subjects   is 
diminishing,  owing  to  the  greater  number  of  lectures 
and  the  smaller  classes  that  can  be  formed. 

5199.  So  that  the  tutors  are  able  to  give  much  more 
attention    to  their  individual     pupils? — Yes,     much 
more  attention.     I  believe  it  to  be  almost  impossible 
to  teach  the  harder  parts  of  mathematics  and  natural 
philosophy  properly  to  a  class  of  more  than  from  six 
to  ten. 

5200.  Do  you  think  the   decline  of  the  system  of 
private  tutors  desirable  ? — I  should  be  very  sorry  that 
there  should  not  be  private  tutors,  because  there  will 
always  be  persons  who  will  want  to  be  studying  subjects 
upon  which  they  cannot  find  a  suitable  lecture  when 
they  require  it ;  but  I  should  be  glad  to  see  things  so 
arranged  that  a  private  tutor  should  not  be   essential 
in  ordinary  cases  simply  on  the  ground  of  expense. 
I  think  that  the  presence  of  private  tutors  in  Cambridge 
is  very  desirable,  as  they  help  to  increase  the  number 
of  persons  who  are  devoting  ^themselves  to  scientific 
subjects,  and  they  give  freedom  to  our  system.     The 
colleges  sometimes  provide  an  able  man  with  a  tutor. 

5201.  Can  you  give  the  Commission  any  information 
with  respect  to  the  natural  history  clubs  at  Cambridge  ? 
— There  are  two.    There  has  been  for  the  last  40  years 
the   Ray   Club,   which  contains    12  members,  and,  I 
think,  seven  associates.     The  12  members  are  masters 
of  arts,  and  the  seven  associates  are  undergraduates. 
This  society  meets    once   a   week,   in    the    evening, 
and  any  member  is  at  liberty  to  introduce  any  other 
person.     This  club  has  kept  alive  a  certain  taste  for 
natural  history  and  an  interest  in  it  in  the  University. 

5202.  Do  they  read   papers  ? — No,  I  think  not ; 
specimens  are   exhibited,  and   discussion  takes  place. 
A  paper  may  occasionally  be  read,  but  there  are  no 
formal    transactions.       There  is  also   a  more    recent 
society  which  has  been  established  about  three  years, 
called  the  Cambridge  Field  Naturalists  Club,  which 
contains  40  members,   of  whom  about  35  are  under- 
graduates, and  the  professors  of  zoology  and  botany 
are  also  members.    They  meet  usually  once  a  fortnight 
in  term  time,  and  discuss  matters,   and  exhibit  speci- 
mens.    They  make  excursions  from  Cambridge  to  the 
neighbouring  habitats,  and  botanical  expeditions,  and 
ex  pei  lit  ions  to  places  of  geological  interest. 

5203.  Are  you   aware  whether  the  professors  who 
are  connected  with  those   subjects  think  favourably  of 
the  results  of  those  clubs? — I  think  they  consider  them 
to  be  desirable  as  tending  to  spread  an  interest  in  those 
subjects,  particularly  amongst  the  undergraduates. 

5204.  Are  the  numbers  which  you  have  given  fixed, 
or  do  they  merely  happen  at  present  to  be  the  numbers? 
— The  number  of  the  Ray  Club  is  fixed  ;   that  of  the 
Field  Naturalists'  Club  is  not  fixed. 

5205.  Are  you  able  to  state  to  us  how  many  students 
took  degrees  in  natural  and  applied  science  during  last 
year  ? — In  the  natural  sciences  tripos  in  last  December, 
IS  per-ons  took  their  degree;   in  the  special  examina- 
tions for  the  ordinary  degree  '!'>   passed  in    natural 
science,  and  13  in  the  applied  sciences  in  1870  ;  so 


that  on  the  whole  in  the  two  branches  of  natural  and 
applied  sciences  there  were  18  in  honours,  and  ;!S  pass- 
men, that  is  one-ninth  of  the  graduates  of  the  year. 

5206.  Is  any  considerable   amount  of  proficiency  in 
those  branches  required  from  those  who  take  the   ordi- 
nary degree  ? — Yes,  a  very  fair  amount.    Pupils  of  mine 
have  passed,  particularly  in  the  applied  sciences,  and  I 
ha\e    seen    something    of  what   they   know,  and  the 
knowledge  was  creditable  and  useful.     They  generally 
took  considerable  interest  in  their  work.     1  consider 
that  the  system  of  allowing  students  to  choose  their  own 
subject,  and  give  their  last  year  to  it,  has  worked  very 
well ;    they    certainly    take    far  more    interest  in   the 
subjects  which  they  choose  for  themselves  than  they 
did  in  the  old  "  poll "  course. 

5207.  Do   you   think   that   any   go    through    this 
examination,  or  go  out  in  those  branches  of  natural 
and  applied  science  with  a  view  to  their  future  career 
in  life  ? — The  difficulty  connected  with  the  natural 
science  branches  has  always  been  that  there  are  so 
few    courses    of    life    in    which    such    knowledge    is 
remunerative.     There  may  be   a  few  men   with  ua 
who  are  going  into  engineering  works,  and  who  go  out 
in  applied  sciences  or  in  natural  science,  but  we  have 
no  great  number   of  persons,  I  think,   at  Cambridge 
who  are  going  into  such  works.     The   difficulty  has 
arisen  with  respect  to  their  being  apprenticed — persons 
who  are  to  go  into  engineering  works  are  almost  com- 
pelled to  apprentice  themselves,  or  to  be  articled  to 
some  civil  engineer  for  five  years,  before  they  can  enter 
upon  business  for  themselves,  and  this  prevents  their 
coming  to  the  University.     I  took  steps  some  years 
ago  to  start  the  idea  of  a  school  of  practical  science 
near   Cambridge.     I   read   a  paper   on   the    subject 
to  the  Social  Science  Association,  and  I  had  been  in 
correspondence  with  civil  engineers  on  the  point,  but 
they  all  told  me  that  they  thought  that  the  profession 
generally  would  be  opposed   to  it;  that  the  regular 
course  was,  that  young   men  put  themselves  in   the 
office  of  a  civil  engineer,  or   in  his  works,  and   that 
they    paid  a  very  considerable   sum   of  money    as   a 
premium  ;    that  the    civil  engineers  would  object  to 
losing  the  services  of  those  young  men  and  their   pre- 
miums ;  and,  besides  that,  a  great  many  of  the  persons 
in  the  profession  believed  that  an   entirely  practical 
education  was  of  more   use  than  a  partly  theoretical 
education,  and  they  were  inclined  to  decry  anything  like 
a  collegiate  course.     The  University  mooted  the  subject 
at  one  time,  and  our  authorities  corresponded  with  the 
authorities  of  Trinity  College,  Dublin,  where  a  course 
had    been   established,   but  the    accounts   were    not 
encouraging.     As  a  considerable  outlay  would  have 
been  necessary  to  set  up  such  a  school,  it  was  not  to  be 
done  without  a  fair  prospect ;  and  the  accounts  which 
we  received,  both  from  engineers,  as  to  the  feeling  in 
the  profession,  and  from  Dublin,  and  from  some  other 
educational  bodies,  led   to  the  idea  being  abandoned 
for  the  time  ;  but  we  have  always  been  anxious  to 
attract  to   us,  as  much  as  we   possibly  could,  persons 
who  were  likely  to   proceed  in  engineering   science. 
A  certain  number  of  persons  who  are  going  to  be  civil 
engineers  come  to   us,   but   they  are  usually  persons 
who  have  a  way  open  to  them,  persons  whose  friends 
are    in    the    profession.      Practical   and    theoretical 
schools  side  by  side  would  have  an  excellent  effect  on 
each  other. 

5208.  Do  those  remarks  apply  both  to  civil  engineers 
and  to  mechanical  engineers  ?     Is  the  system  the  same 
in  both  ?— I  think  the  system  is  the  same  or  nearly  so. 

5209.  I  suppose  a  young  man   must  go  to  them  at 
about  17  or  18? — Yes,  17.     He  would  have  to  stay,  I 
think,  five  yeai's  generally,  and  that,  of  course,  pre- 
cludes his  coining  to  the  University. 

5210.  Have  any  means  occurred  to  you  for  providing 
any  system  of  classes,  or  a  class  of  appointments  by 
which   a  knowledge  of  natural  science  would  bring  a 
livelihood  ? — I  think  that  if  technical  schools  could  be 
established   something   analogous    to   the   polytechnic 
schools  upon  the.  continent  they  would  furnish  a  resource 
tor  persons  of  some  proficiency  in  those  sciences.     In 
Germany  in  almost  every  one  of  the  states,  which  are 
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now  consolidated,  there  was  a  Government  polytechnic 
school,  with  a  considerable  niinilier  of  teachers  and 
demonstrators  and  professors.  Of  the  students  of 
natural  nnil  applied  scienco  at  (heir  Universities,  some 
meant  to  go  jnto  works,  or  to  olitain  pl.-ices  eonneeled 
with  works,  but  a  verv  considerable  propcirlion  looked 
to  getting  teacbersbips  in  those  schools.  Tin-  teacher- 
ships  in  schools  help  much  to  keep  up  the  numbers  of 
our  classical  and  mathematical  triposes  at.  Cambridge. 
A  very  large  proportion  of  our  men,  both  in  the  classi- 
cal and  mathematical  tripos,  I  should  think  nearly  one- 
third,  tiro  going  into  schools  and  will  take  school  work, 
or  act  as  tutors,  some  only  temporarily  while  they  lire 
looking  about  them  for  something  better.  I  can  always 
get  a  mastership  for  a  person  who  is  a  senior  optime  or 
a  second-class  classic  within  a  month  or  two  after  he 
takes  his  degree.  He  will  get  a  salary  of  from  1001.  to 
200/.  a  year.  But  for  a  person  in  the  natural  sciences 
tripos  there  is  next  to  nothing  excepting  what  he  may 
get  at  the  University.  Sometimes  I  have  recommended 
to  a  parent  that  his  son  should  proceed  in  natural 
science,  as  he  had  manifested  a  taste  for  geology,  or 
botany,  but  he  has  said  to  me,  "  How,  sir,  is  my  son 
to  get  his  bread  by  knowing  geology  ?"  and  I  have  no 
answer  to  make  him.  I  think  if  technical  schools 
could  be  established,  other  schools  would  then  take  up 
some  of  those  branches  with  the  view  of  supplying 
them,  and  there  would  be  a  much  greater  demand  for 
teachers  of  the  different  branches  of  natural  science, 
and,  more  especially,  of  applied  science. 

5211.  How  would  you  look  to  those  technical  schools 
being  established  ? — They  can    bo  established  either 
as  they  are  in  Germany,  by  Government  influence  or 
with    Government    assistance    meeting  local    efforts 
and    affording    help    in    the     way    of    organization. 
Abroad  they  are  wholly  Government  establishments, 
but  to  a  considerable  extent  they  are  self-supporting 
from  the  fees  of  the  pupils.     I  have  thought  that  if  the 
Government  could  render  some  assistance  in  the  way  of 
undertaking  to  provide  the  payment,  or  guarantee  an 
income  for  certain  of  the  professors,  that  might  be  one 
means  of  setting  them  going.     The  Government  has 
now  taken  into   its  hand  the  Electric  Telegraphs,  and 
it  will  require  the  services  of  persons  well  qualified  in 
certain  sciences,  and  it  might  be  worth  its  while  to  pay 
a  portion  of  the  expenses  of  teachers  of  electricity  and 
magnetism  at  some  of  these  schools.     There  is  great 
diiliculty  attending  the  setting  up  of  any  branch  of 
natural  science,  at  least  of  applied  science,  from  the 
great   expense  of  apparatus,  in  England  at  present. 
Apparatus  for  all  the  purposes  of  illustration  might 
be  supplied  at  very  much  less  cost  than  is  now  the 
case.     Instruments  with  less  finish  than  those  usually 
sold   would    do.     If  a  Government    repository    were 
established,     something    similar     to     the     National 
Society's  repository   for  educational   appliances,  that 
would   very  much  facilitate   the   setting  up  of  those 
schools.     The  Science  and  Art  Department  has  much 
assisted  the   formation  of  art  schools  throughout,  the 
country,  by  supplying  them  in  such  a  way,   and  also 
by  giving  them  assistance  in  the  way  of  organisation. 

5212.  Do   you  know  any  existing  schools  that  at  all 
correspond  to  your  idea  of  those  technical  schools? — 
Not  in  England. 

.3213.  Are  there  not  any  private  foundations  of  that 
sort  ? — There  was  one  at  Chester,  Mr.  Rigg's  school, 
which  was  very  serviceable,  but  I  believe  it  is  not 
continued. 

5214.  Are  you  acquainted  with  the  Polytechnic 
schools  of  (iernmny  ? — Yes. 

.3215.  Do  you  find  them  generally  highly  esteemed 
on  the  continent? — Yes.  They  were  well  spoken  of. 
The  school  is  perfectly  free— it  is  like  a  University,  only 
that  the  students  ore  completely  at  liberty  to  attend  what 
courses  they  please.  I  saw  a  school  at  Carlsruhe 
where  there  was  a  very  celebrated  professor  of  scientific 
mechanism,  Professor  Redtenboekcr,  who  had  a  large 
class.  1  talked  to  several  very  intelligent  students 
who  admitted  that  then,  were  a  great  many  students 
who  did  next  to  nothing  ;  but  they  said  that  they  could, 
if  they  pleased,  obtain  the  best  instruction.  There 


were  a  cpiantityof  appliances  for  building — there  were 
models,  and  there  were  gome  bricks  which  the  students 
wore  taught  to  build  with  in  a  kind  of  loose  wav,  to 
nuke  arches  and  .MI  on.  Mv  informants  did  not  make 
much  of  that  part  of  it,  but  they  said  that  the  regular 
scientific  teaching  was  very  good.  A  considerable 
amount  of  mathematical  knowledge  was  required  In 
profit  by  it,  it  was  in  fact  an  application  of  i'ned\  namies. 
of  a  rigid  body,  such  as  we  read  a  I  Cambridge. 
Mechanical  and  geometrical  drawing  is  very  well  taught 
there,  and  it  is  partly  from  the  abundance  of  those 
schools  that  it  is  so  much  easier  to  get  draughtsmen, 
audio  get  good  plans  executed,  and  illustrations  of 
works  in  Germany  than  in  England — they  are  \ery 
much  more  cheaply  done  in  Germany. 

5216.  Is  it  the  object  of  those  schools  to  turn  out 
young  men  fitted  to  undertake   professional  occupation 
without    further    practical    instruction? — They   would 
probably  go  into  some  works  before   they  undertook 
any  business  themselves,  but  then-  services   would  be 
worth  something  ;  instead  of  having  to  pay  a  premium 
they  would  get  a  salary. 

5217.  Are  you  referring  to  the  Real  Schulen  ? — No, 
they  are  not  the  Real  Schulen  ;  the  polytechnic  students 
are  from  19  to  23  years  of  age.     The  Real  Schulen 
are  schools  for  boys,  answering  something  to  our  modern 
departments,  but  they  are  not  connected   with   any 
classical  departments.     There  are  some  schools  which 
have  what  the  Germans  call  a  bifurcation,  but  those 
are  generally  condemned,  and  they  do  not  consider  that 
the  Real  Schulen  are  so  good  for  general  cultivation  as 
the  classical  schools.     There  is  a  some   difference  of 
opinion  on  the  subject.     There  is  a  contest  going  on 
between  classics  and  science  in  Germany  in  the  edu- 
cational world;  but  classics   has   the   best   of  it   at 
present. 

5218.  May  the  Real  Schulen  in  any  degree  be  con- 
sidered as  preliminary  to  the  Polytechnic  Institutions  ? 
— They  will  serve  as  preliminary  schools  to  the  Poly- 
technic schools  ;  they  teach   Latin  and   one  or   two 
modern  languages,  a  little  chemistry,  mathematics,  and 
physics,  so   as   to   include    analytical   geometry  and 
elementary  dynamics  of  a  particle. 

5219.  Do  you  think  that   if  by  any  means  such 
schools  were  established  in  England  parents  would  be 
found  disposed  to  send  their  sons  to  them  ? — I  know 
very  little  about  school  work  in  England,  but  I  do  not 
think  that  the  class  of  parents  who  now  send  their  sons 
to  public  schools  would  send  them  to  those  schools. 
Such  schools  carry  a  lower  tone  in  Germany  than  the 
gymnasia,  which  are  the  classical  schools ;  the   latter 
only  would  be  reckoned  to  give  a  liberal  education. 

5220.  Scientific    works    can    be    published    with 
greater  advantage  in  Germany  than  in  England,  can 
they  not  ? — Yes,  at  a  very  much   cheaper  rate.     That 
is   partly   owing   to  the   printing   being   very   much 
cheaper,  and  in   a  great  degree  to  the  fact  that  the 
illustrations,  maps,  plans,  and  designs  can  be  executed 
at  a  very  much  lower  rate.     Some  books  containing 
large  diagrams,  for  instance,  Engel  and   Schelbach's 
Optics   could  not   be   produced  in   England    without 
enormous  expense,  and  would  be  very  unremuucrativo 
to   the  publisher.     The   writer  of  any   scientific   or 
literary  work  in  Germany  who  is  a  professor  is  almost 
sure  of  getting  well  remunerated  for  any  publication, 
because  it  is  a  matter  of  courtesy  for  the  Universities 
and  the   public    libraries  all  over  the  country  to  take 
a  copy  of  his  work.     A  professor  told    me,  "  In    my 
position   I  can  be  sure   of  selling  enough  copies    to 
school  and  University  libraries  to  pay  the  whole  ex- 
penses   of  my  book,  and   all  that  the  public    take    is 
clear  profit."    Again  the  expense  of  advertising  in  Eng- 
land very  often  eats  up  the  whole  of  the  profits  of  the 
first  edition  of  a  work.     I  know   a  case   of  a  person 
who   sold    the    whole  of  the  first  edition   of  more  than 
1,000  copies,  and  his  bookseller's  account    was  against 
him.     There    is     no    advertising   of    books    through 
newspapers  in  Germany  ;  the  publisher   sends   round 
lisls  of  the  works  that  he  is  bringing   out,  to  all  the 
educational  and  literary  centres,  and  to  all  persons  who 
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are  likely  to  bny,  so  that    the   author   is   relieved  of 
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.VJ21.  Is  the  German  public  a  much  more  reading 
public  as  far  as  works  of  a  scientific  character  an-  con- 
cerned tlinn  tin1  English  public? — They  all  told  me 
that  they  had  a  large  learned  public  mid  a  small  read- 
ing public.  There  are  so  many  Government  scientific 
depariinents.  so  many  Universities,  mid  so  many  of 
public  schools,  that  there  are  a  large  number  of 
people  engaged  in  science  and  in  education  as  a 
business,  and  these  buy  such  works,  but  lam  generally 
told  that  the  mass  of  the  people  who  are  not  concerned 
in  literature  do  not  read  much. 

5222.  Is  the  number  of  scientific  works  published  in 
Germany  very  greatly  in  excess  in  proportion  to  the 
population,  of  what  is  published  in  England  ? — Yes, 
there  is  a  larger  number  of  works  in  proportion. 

5223.  Do  you  consider,  generally  speaking,  that  they 
are  of  a  high  character  ? — They  have  a  few  writers  of 
the  highest  character.     There  is  a  very  large  number 
of  works  on  experimental  physics,  mostly  handbooks. 
As  it   is   remunerative  to   publish,    most    professors 
write  their   own   manual,  so   that  there  are  a  great 
number  of  text-books.     There  are  also  a  great  many 
scientific  periodicals  to   which   those  who  make  any 
new  discoveries,  or  new  investigations,  contribute. 

.">L'24.  Should  you  like  to  see  any  measures  adopted 
with  a  view  to  make  it  more  easy  to  publish  scientific 
works  in  England  ? — I  think  that  if  some  body  could 
point  out  investigations  that  were  desirable  to  be 
carried  out,  and  would  facilitate  the  performance  of 
a  series  of  experiments,  and  the  publication  of  the 
reports  by  some  Government  help,  there  would  be 
many  people  who  would  be  glad  to  undertake  work  if 
it  were  given  to  them  to  do.  The  record  commission 
has  found  abundance  of  people  ready  to  undertake 
work  connected  with  their  publications.  I  think  that 
if  any  course  of  experiments  were  required  as  to  the 
strength  of  materials,  or  the  elasticity  of  substances, 
or  other  such  matters,  and  a  Government  commission, 
or  one  of  the  learned  societies  were  to  determine  what 
investigations  were  particularly  required,  and  were  to 
inquire  for  people  to  undertake  them,  there  would  be 
no  lack  of  people  fit  and  ready  to  enter  upon  the  work. 
But  at  present  the  expense  of  such  investigations  and 
the  uncertainty  of  any  remuneration  is  such  that  only 
persons  of  large  means  can  devote  themselves  to  any 
such  undertakings.  A  great  many  educational  works 
are  written  by  residents  at  Cambridge  ;  these  persons 
would  gladly  engage  in  something  higher,  but  nothing 
else  can  find  a  publisher. 

5225.  How  far  have  the  new  regulations  at  the 
University  with  respect  to  the  various  branches  of 
physical  science  had  the  effect  of  introducing  those 
subjects  into  school  teaching  ? — In  the  modern  de- 
partments at  schools  they  have  for  some  time  been  intro- 
ducing what  they  call  science,  which  is  generally  either 
very  elementary  and  very  popular  mechanics,  or  a  little 
chemistry,  but  I  do  not  think  that  that  is  at  all  con- 
neeted  with  what  we  have  done  at  Cambridge  as  to  the 
ordinary  degree.  Every  Cambridge  pass  man  has  had 
In  do  some  mechanics  and  hydrostatics  for  the  last 
40  years,  only  now  he  does  them  earlier  in  :his 
course,  and  in  a  better  way,  I  have  not  found  that 
such  men  were  any  the  better  for  the  mechanics 
at  school,  rather  the  worse.  Our  natural  sciences 
tripos  may  have  had  a  little  effect  upon  the  schools,  but 
1  think  that  the  greater  part  of  what  is  done  for  the 
natural  sciences  tripos  is  learned  at  Cambridge,  and 
nearly  all  of  that  which  is  done  for  the  ordinary  decree. 
When  1  examined  for  the  local  examinations  1  saw 

some  of  the  papers  in  mechanics  that  wen'  sent  up 
from  the  schools,  and  the  answers  were  very  un- 
satisfactory ;  in  fact  the  boys  had  better  never  have 
learned  any  mechanics  at  all.  They  hud  perfectly 
wrong  views  of  force.  1  have  seen  the  reports  from 
time  to  time  of  the  Syndicate  tin-  carrying  on  the  local 
examinations,  and  they  are  <renerally  unfavourable. 
The  fact  is  that  the  liovs  although  they  may  benefit  a 
little  by  having  some  interest  awakened  in  those  sub- 
do  not  <;et  knowledge  accurate  enough  for 


an  examination.  They  usually  have  two  or  three 
lessons  in  mechanics,  or  what  is  called  science,  in  the 
•week,  and  that  is  not  sufficient,  to  get  them  thoroughly 
to  ".rasp  the  ideas. 

•~>'2'26,  Do  you  think  that  Imys  ol'  the  schoolboy  age 
could  be  taught  science  more  completely  ? — I  doubt 
it  as  regards  the  mass.  Many  sciences  are  not  well 
adapted  for  school  teaching.  They  are  subjects  in  which 
a  boy  can  always  avoid  work  by  simply  saving  that 
he  does  not  understand.  A  boy  hears  lectures,  but  yon 
cannot  tell  how  far  he  attends  or  understands.  In 
some  of  the  schools  boys  are  encouraged  in  a  taste. 
for  natural  history,  for  botany,  and  for  zoology ;  they 
are  led  to  collect  specimens  in  play  hours,  and  they  get 
in  this  way  eyes  for  natural  objects;  this  is  beneficial; 
but  I  doubt  whether  natural  history  should  be 
a  substitute  for  severer  studies.  The  subjects  can 
hardly  be  got  into  a  sufficiently  definite  form  to  serve 
for  lessons.  It  is  very  difficult  to  find  fault  with  a 
boy  for  not  doing  a  lesson  in  science;  you  do  not 
know  whether  ho  cannot  grasp  the  conceptions  or  will 
not  try. 

5227.  Do    your    remarks    specially   apply    to    the 
teaching  of  mechanics  ? — My  last  remark  applies  more 
especially  to  physics. 

5228.  Then  you  do  not  look  hopefully  to  the  result 
of  attempts  to  introduce  any  great  amount  of  natural 
science  teaching  in   schools  ? — 1  think  that  you  might 
have  schools  mainly  directed  to  those   subjects;  but 
then  they  must  only  take  boys  who  have  an   aptitude 
for  science.    There  are  some  schools  where  mathematics 
are  taught  very  well,  and  where  a  certain  number   of 
boys  for  a  year  or  two  before  coming  to  the  Univer- 
sity do   some    physics  mathematically  treated,  as   at 
Cambridge,  particularly  some  of  the  London  schools. 

5229.  And  they  do  acquire  some   proficiency,   do 
they   not  ? — Yes,  they  acquire   some  really   valuable 
knowledge ;  the  kind  of  knowledge  that  we  require  for  the 
mathematical  tripos  for  natural  philosophy.    Mechanics 
do  not  come  into  the  natural  sciences  tripos  ;  they  form 
part  of  our  old  natural  philosophy  tripo.s. 

5230.  Will  you  be  so  good  as  to  give  us  your  opinion 
as  to  the  effect  of  competitive   examinations,  such  as 
that  for  the  Civil  Service  of  India  ? — I  think  that  the 
competitive  examination  for  the  Civil  Sendee  of  India 
has  at  present  a  very  distracting  effect  upon  young 
men  ;   they  take  in  too   many  subjects    at     the  samu 
time.    I  will  not  say  whether  or  not  it  may  be  desirable 
for   them  to  study  the  five  or  six  subjects  that  they 
now  do,   but  they  certainly  should   not  be  examined 
in  them  all  at  once.     When  a    young  man  takes  in   a 
great   bulk   at  one  time  he  runs   over    the   subjects 
and  avoids  all  the  difficulties.     He   will  be  examined 
perhaps    in    mathematics,  in    some   parts   of  natural 
science:    in    English    history,    English  literature,  and 
classics,    and    he     is    constantly    considering   how   he 
should  best  invest  his  time.     It  does  not  answer  his 
purpose  to  spend  any  time  over  a  difficulty,  becan 

can  find  some  easy  part  of  some  other  subject  which  is 
more  likely  to  be  remunerative,  and  he  never  steadies 
his  mind  to  any  subject  at  all.  When  he  is  getting  on 
tolerably  well  with,  perhaps,  mechanics,  he  is  struck 
with  a  panic  that  he  is  forgetting  his  English  litera- 
ture, and  is  taken  off  to  that  or  history  or  chemistry. 
There  is  too  great  a  strain  upon  the  memory  in  various 
directions,  and  I  have  found  very  jrreat  evil  to  result 
from  the  exhaustion,  both  physical  and  mental,  which 
is  occasioned  thereby,  particularly  with  those  who 
have  made  two  or  three  attempts. 

5231.  Does  the  whole  examination  take  place  at  the 
same  time  ? — Yes,  the  whole  examination    takes  place 
at  the  same  time.     Within  about  a  fortnight  they  will 
be  examined  in  all  those  different  branches,  and  in  the 
three  months  preceding  the  examination    thev  seem  to 
be  torn  to  pieces.     They  are  in  a  constant  fear  that, 
they    are    forgetting    something.     English     literature 
makes  irreat  claims  upon  the  memory.     Students  may 
be  asked  for  the  names,  dales,  and  contents  of  the  works 
of  any  author  in  the  English  language.     This  is  got  up 
very    much    from    manuals.     Although  I    think   it  is 
an   admirable  subject  of  study,   it  is  a  very  bad  one  for 
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competitive  examinations.      1 t  is  damaged  as  un  educa- 
tional instrument  by  being  so  used. 

,'L'oL'.    At  about  what  ntcr   do   they  usually  go   in  for 
tin ••<<•   examinations  1? — They  go  in  from  17  to  21. 

5233.  Do    si   good    many  Cambridge    men  go    in    for 

those  examinations? — Formerly  a  eonsidernlile  num- 
ber ;   now  usually  two  or  three  e\ery  year. 

5234.  Is    it    usually    after   they   have   taken    their 
degree  ? — No,  they  could  do'  so  at  first,  but  not  now, 
because  they  must,  nor,  i>e  over  21  years  of  age.     The 
evil    would    be   much   lessened   if  they  could   take   in 
their  scientific  .subjects — we  will  say  their  mathematics 
and  their  natural  philosophy  and  their  natural  science — 
in  one  \ear,  and  their  literary  subjects  in  another.    Or, 
what  woidd  be  fur  better,  I  think,  would  be  that  they 
should  pass  some  general   examination,  and  that  their 
proficiency  in  some  two  branches  at  a  further  exami- 
nation should  decide  their  claims. 

5235.  ILue  those  that   have  passed  the  examination 
been    generally    young   men   of  more   than   ordinary 
ability  ? — They  were    usually   about   the  calibre   of  a 
senior  uptime   or  second  class  classic  ;  some  were  of  a 
higher  stamp;  but  of  late  the  system  has  fallen  into 
the  hands  of  certain    teachers,  and   it  lias  become   an 
organixed  system  of  getting  up  of  manuals. 

o2;ifi.  There  is  a  good  deal  of  cram,  I  presume? — 
Entirely  so. 

5237.  Are  any  branches  of  the  physical  and  natural 
sciences  included  in   this  examination  ?• — -Yes,    natural 
science  is  very  remunerative  ;  it  carries  a  large  portion 
of  marks  ;  it  comprises  botany,   chemistry,  electricity 
and  magnetism,  geology,  and  xoology. 

5238.  Is  a  knowledge  of  all  those  subjects  expected 
from  the  same  young  men  ? — They  may  take  them  all 
in,   but  they  can   get  the   full  amount   of    marks  by 
adequate  proficiency  in  any  two  or  more  of  those  five 
•ubjecta, 

5239.  (SirJ.P.Kay-Shuttleworth.)  Did  I  rightly 
understand  you  to  say  that  the  young  men  who  are 
ordinarily  educated   at  public   schools  would  not  be 
likely  to  enter  technical  schools  ? — I  do  not  think  they 
would,  so  far  as  I  know  the  class  of  persons. 

5240.  You  are  aware,  however,  that  it  has  been 
the  conviction  of  the  heads  of  great  mercantile  firms 
and  engineering  works  that  a  collegiate   education  at 
the  English  Universities  carried  to  the  age  of  21  would 
interfere  with  their  sons'  application   to  the  business 
of  the   firm  until  too  late  a  period  ? — I   have  heard 
them  say  so  sometimes. 

5241.  Did  you  not  also  state  that  you  thought  that 
the  I'niversity  of  Cambridge  was  not  a  proper  place 
for  the  establishment  of  a  technical  school  ? — I  am  not 
aware  that  1  said  so.     I  endeavoured  myself  to  promote 
the  setting  up  of  one. 

5242.  Or  rather  that  you  had  failed  in  doing  so  ? — 
"Yes.  I  did  fail,  but  not  on  account  of  its  connexion  with 
the  University.     Many  persons  allowed  that  Cambridge 
had    particular     advantages   from    our   possession    of 
museums  and  having  teachers  at  hand. 

5243.  But  what  were  the  impediments  ? — The  im- 
pediments were  that  the  engineering  houses  preferred 
having  the  young  men  in  their  workshops  to  their  going 
to  any  college  at  all. 

5244.  Are  you  a  wan;  also  that  there  is  a  conviction 
on    the    minds   of  practical   engineers   that   whatever 
theoretic  instruction  may  be,  given  to  young  men,  the 
course    of   their  education  should    be    mixed  with  the 
training  of  the  hand  and  the  eye   in  practical  work  in 
engineering,  and  also  with  the  acquisition  of  sagacious 

of  Imsiness  ? — Yes. 

">24.~i.  Would  it  be  easy  to  give  the  same  facilities 
lor  .Mich  training  in  manual  skill  and  in  administration 
in  either  Cambridge  or  Oxford  as  could  be  afforded  in 
the  great  centres  of  manufacturing  industry  such  as 
Newcastle,  Birmingham,  Manchester,  or  oilier  similar 
towns  ? — 1  think  that. there  would  he  greater  advai.. 
for  such  practical  training,  no  doubt.  iiinl'aclnr- 

ing  towns,  as  I  allowed  in  my  p.-jper  ;  lmt  when  I  wrote 
the  paper,  to  which  1  have  alluded,  there  was  no 
movement  in  those  towns  for  setting  up  such  a  school. 
At  Cambridge'  we  have  the  teachers  at  hand  and  certain 


laboratories,  but  if  they  had  the  teachers  and  the 
laboratories  at,  the  place  where  they  also  have  great 
workshops  no  doubt  they  would  have  an  advantage. 

5246.  You   are   aware    that  of  late  in   Manchester 
there  has  been   an  effort  to   apply   a  very  large  endow- 
ment, left  by  Mr.  Owens,  and  also  a  large  local  sub- 
scription,  to    some    such    combination   of    practical 
with   theoretical  and  scientific  leaching  ? — Ye.-,  I  have 
heard  of  that. 

5247.  You  are  likewise  aware  that  Sir  Joseph  Whit- 
wort  h    has    created     a     considerable     endowment,    the 
central  idea  of  which   is   that   for   the   training  of    en- 
gineers   the   education  of  the   hand  and   the    eye    is 
indispensable,  although  he  would  facilitate  to  the  utmost 
scientific  and  theoretic  instruction  ? — Yes. 

5248.  Having  regard  to  the  requirements  of  such 
schools,  if  they  should  be  founded,  of  course  they  would 
create   a    very    considerable  demand   for  young    men 
receiving  the  highest  theoretic  instruction  at  C:mibridi;e  ? 
— No  doubt  they  would,  and  I  should  be  very  glad  to 
see  such  a  demand. 

5249.  To  afford  appropriate  spheres  for  that  work  ? 
— Yes. 

5250.  I  understand  you  to  anticipate  that  such  young 
professors  having  received  high  theoretic  instruction  at 
Cambridge,  would  at  a  very  early  period  make  them- 
selves thoroughly  acquainted  with    all    the   practical 
application  of  manufacture  and  of  mechanical  engineer- 
ing works  at  any  one  of  those  centres  of  industry  ?— 
Yes. 

5251.  If  such  schools  were  founded  that  would  to  a 
very  great  extent  fill  up  your  own  idea  of  what  was 
needed   for   a  technical  college  ? — Yes,  in  fact  such 
would   be   something  analogous   to   the    Polytechnic 
Schools  that  I  have  been  speaking  of. 

5252.  Are  you  aware  that  in  the  examinations  by 
which  the  scholarships  and  exhibitions  founded  by  Sir 
Joseph   Whitworth   are   obtained,    not   merely   great 
proficiency   in  theoretic   but  also   considerable   skill 
in  manual  work  is  required  ? — Yes,  I  am  aware  that 
that  is  so  ;  and  we  have  some  Cambridge   students 
who  obtained  them. 

5253.  Not  entering  into  the  question  whether  the 
opinion  is  well  or  ill-founded  which  is  generally  enter- 
tained throughout  the  manufacturing  and  engineering 
districts  that  young  men  should  not  be  too  long  devoted 
to  purely  theoretic  studies,  do  you  conceive  that  schools 
in  which  modern  languages  and  the  elements  of  science 
were  taught  without    the  requirement   of   Greek  in 
preparation  for  such  technical  colleges,  would  at  length 
find   a  sphere   of   action  ? — Yes,   I  think  that   they 
would  get  a  number  of  boys,  but  I  do  not  suppose 
they  would  get  the  class  of  boys  who  now  go  to  the 
public  schools. 

5254.  But  looking  to  such  a  district  as  the  West 
Riding    of  Yorkshire,    and   the  great   cotton    manu- 
facturing districts,  if  there  were  modern  schools  con- 
nected with  them  in  which  a  youth  could    obtain   the 
elements  of  scientific   education   up   to  17  or    18,  you 
would  expect,   probably,  more   application   to   those 
subjects  from  boys  who  knew  that  they  were  to  fit 
themselves  to  enter  a  technical  college,  than  at  present 
occurs  in  the  merely  accessory  instruction  of  the  public 
schools  ? — Yes,  I  think  that  the  science  taught  would 
be  probably  better  than  where  it  is  done  two  or  three 
times  a  week  only. 

5255.  If  instead  of  being  taught  in  three  hours  per 
week  it  were  taught  in  15  or  20  hours  per  week,  you 
would  expect  a  higher  degree  of  succees  and  that  the 
boys  would  be  able  to  enter  a  technical  college  with 
something    like   substantial  attainments? — Yes,  such 
boys  as  have  any  capacity  for  physical  science. 

5256.  Such   schools  likewise   would  afford,   would 
they  not,  a  sphere  for  young  men  who  had   made  con- 
siderable scientific  attainments  at  Cambridge  to  enter 
upon   tutorships  and    masterships,  so  that  any   such 
scheme  would   naturally   give  a  considerable  impulse 
by  affording  a  broader  sphere   of  action  after  success 
in  the  study  of  science  at  Cambridge  ? — Yes,  it  would 
give  us  a  sphere. 

5257.  You  stated,  did  you  not,  that  Trinity  College, 
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Sidnev  Sus-ex  College,  and  St.  John's  had  united  for 
//  l..,iHam,      i,.,.,,,,.;.  pun>oses  ?— Yes,  the  lecturers  are  the  ordinary 
college  lecturers. 

;,^:>$.  But  tho— lectures  are  open,  are  they  not.  i. 
the  students  of  the  several  colleges  ?— Yes,  on  pay- 
ment of  a  small  fee. 

.")1'.")9.  And  similar  schemes  have  obtained  in  six 
other  colleges  ? — Ye-.. 

5260.  Do  you  prefer  that  to  the  scheme  that  was 
proposed  by    the  recent   Commission   of  founding   a 
University  professoriate  and  endowing  it  by  a  tax  upon 
all  the  colleges  of  the  University? — I  do  not  think 
that  the  two  svstems  are  antagonistic.     I  think  we 
should  ha\e  a  good  professoriate  with  thoroughly  good 
laboratories  and  museums,  but  1  think  we  must  have  col- 
le^'e  lectures  for  teaching.  There  is  a  distinction  between 
lecturing  and  teaching.     The  professors  all  lecture,  but 
only  those  who  have  laboratory  work  can  see  that  the 
students  know   what   they   have   learnt.     A   college 
lecturer  teaches  ;  he  not  only  imparts  his  knowledge, 
but  he  makes  it  his  business  to  see   that  the   pupil 
understands.     Where  there  is  a  class  such  as  we  have 
for  the  ordinary  degree,  it   is  very  essential   to   see 
that  they  understand  every  step.     They  will  require 
papers    to  be  given   them   from  time  to  time,   and 
they  will  require  viva  voce  questions,  also  they  should 
be  taught  as  much  as  possible  to  handle  apparatus. 
In  my  own  lectures,  in  physical  subjects,  even  for  the 
ordinary  degree,  I  endeavour  to  show,  experimentally, 
everything  that  I  possibly  can.     I  lecture  on  hydro- 
statics and  optics,  and  1  try  to  exhibit  all  the  phe- 
nomena which  I  wish  my  class  to  calculate  and  to 
explain.     It  is  very  advantageous,  even  for  a   pass 
student,  to  give  him  a  hydrostatic  balance  and  set 
him  to  work  to  find  the  specific  gravity  of  a  sub- 
stance.    They  will  often  do   this  with  considerable 
accuracy,  and  understand  very  much  better  than  if 
they  had  merely  learnt  from  a  book. 

5261.  So  that  you  conceive  that  this  combination 
of  colleges  for  lectureships  might  very  well  co-operate 
with    and   be   subsidiary   to  the  establishment  of    a 
University  professoriate    substantially  endowed    and 
having  proper  lecturers,   class  rooms,  demonstrators, 
and  assistants,  so  as  to  bring  the  whole  force  of  the 
University  to  bear  upon  the  cultivation  of  science  ? — I 
think  so.     I  think  there  must  be  some  way  of  teaching 
in  which  the  pupil  shall  be  on  closer  terms  with  the 
teacher  than   is  possible  by  a  University  professoriate. 
If  you  do  not  have  domestic  college  lectures,  you  must 
have  private  tuition,  especially  when  you  have  persons 
to  prepare  for  examination. 

5262.  Would  you  think  it  necessary  to  have  any 
means  of  co-ordinating  the  instruction  given  by  the 
college  lectureships  with  the  instruction  given  by  the 
University   professoriate   so   as   to   make   them    har- 
monious ? — I  think  that  the  range  of  teaching  will  be 
pretty   well    defined  by  the  examination  papers.     Of 
course    the    professors     amongst    themselves     should 
arrange   their  courses  and  the   college   lecturers  will 
readily  make  theirs  fall  in.     I  do  not  apprehend  that 
there  will   be  much  waste.     Teaching  should  not  be 
exclusively  in  one  set  of  hands. 

5263.  Do  you  see  any  use  in  (here  being  a  syndicate 
in  which  the  professors  and  college  lecturers  should  be 
represented  and   which    should    advise   the  governing 
body  of  the  University  upon  the  subject? — \Ye  have 
boards  of  studies,  which  were  established  by  the  last 
l;.i.al   Commission  for   this   very   purpose,   but   they 
have    had    very    little  effect.     They  arc   very  seldom 
called    together,    and   do    not    exercise    any    practical 
influence. 

"iL'f)  L  Looking  to  the  present  professoriate,  are 
there  not  defect--  of  the  following  kinds;  first,  that  the 
number  of  lectures  is  often  very  limited,  that  the  time 
chosen  for  giving  those  lectures  is  not  the  most  con- 
venient to  the  students,  that,  the  subjects  of  the  lectures 
have  not  that  kind  of  relation  which  you  now  describe  to 
the  examination  for  the  tripos  or  other  honours  of  the 
University;  in  fact  that,  there  is  not  at  present  (hat  co- 
ordination of  means  to  ends  which  you  would  wish  to 
see  established  ? — Of  course  a  professor  is  very  iude- 


pendent,  and  it  is  very  difficult  to  enforce  any  laws 
upon  the  professors.  Some  have  other  duties  away 
from  Cambridge  and  the  relation  of  their  lectures  with 
the  tripos  rests  entirely  with  them.  Some  think  it  better 
to  be  quite  independent,  some  would  think  it  beneath 
their  dignity  to  be  preparing  men  for  examination. 
A  German  professor  would  scorn  the  idea  of  giving 
such  preparation,  whereas  others  will  work  with  a  \  icw 
to  actual  teaching.  I  should  say  that  in  the  natural 
sciences  the  lectures  that  are  given  do  bear  very 
decidedly  upon  the  tripos.  Lectures  on  chemistry  or 
on  electricity  must  bear  upon  all  the  leading  points  of 
those  subjects,  whereas  the  lectures  in  history  mav  be 
upon  one  period,  and  the  examination  mav  be  on 
another. 

5265.  But  looking  to  the  University  as  a  great 
centre  of  instruction  and  training  of  youth  and  regard- 
ing on  the  one  hand  the  mode  of  arranging  the  form  of 
examination  in  the  subjects,  and  on  the  other  the 
relation  which  the  teaching  ought  to  have  to  that 
examination,  do  you  not  think  that  the  degree  of  inde- 
pendence might,  quite  consistently  with  the  dignity 
and  utility  of  the  professors,  be  somewhat  subordinated 
to  the  recommendations  of  a  syndicate,  in  which  the 
professoriate  should  be  properly  represented  ? — I  can 
conceive  such  a  thing  to  be  possible.  The  boards 
were  intended  to  effect  this,  but  difficulties  have  arisen. 
As  a  matter  of  fact,  the  lectures  of  the  professors  with 
the  exception  of  those  where  there  is  something  to 
show,  as  in  physiology,  botany,  chemistry,  and  elec- 
tricity, and  in  the  subjects  where  experiments  are 
performed,  as  in  optics  and  hydrostatics,  cannot  be 
considered  as  a  preparation  for  the  examinations — the 
knowledge  required  cannot  be  got  by  simply  hearing — 
and  the  preparation  of  the  students  rests  upon  the  col- 
lege lecturers  and  private  tutors.  A  professorship  at  a 
University  is  regarded  by  many  rather  as  a  post  for 
the  advancement  of  science  than  for  teaching.  His 
duties  are  to  keep  himself  well  acquainted  with  the 
progress  which  his  science  is  making  elsewhere,  to 
advance  it  himself  and  to  give  opinions  to  the  Uni- 
versity whenever  any  changes  attecting  his  depart- 
ment ars  taking  place.  The  lecturers  of  colleges 
should  be  able  to  refer  to  him  upon  his  own  subjects. 

5266.  Is  it  not,  however,  true  that  all  those  objects 
may  be  better  attained  by  a  man  who  is  giving  a  certain 
amount   of  instruction,    and   is  it  not  better  for  the 
University  that  the  instruction  which  he  gives  should 
be  in  harmony  with  the  intentions  and  objects  of  the 
University  ? — Some  scientific  men  have  no  power  of 
teaching,   no   sympathy  with  the   difficulties   of  the 
learner.     I  should  prefer  that  professors  should  give 
at  least  one  course  of  lectures  bearing  on  the  special 
subjects  for  degree.     There  are  special  subjects  chosen 
from  year  to  year.     Every  pass  student  must  attend 
a  professor's  lectures,  with  a  view  to  his  final  exami- 
nation, called  the  special  examination.     A  professor 
will  often  consider  that  those  particular  subjects  are 
dealt  with  in  college  lectures,  and  that  his  duty  is  to 
give  wider  views  of  the  branch  of  knowledge  rather 
than  to  dilate  on  any  particular  subject,  which,  being  a 
subject  for  examination,   is   certain  to  be  dealt  with 
minutely  in  the  colleges.     Here  I  refer  to  the  literary 
lectures   chiefly.     The  college    lecturers    themselves 
often  attend  professors  lectures. 

5267.  We  have  had  evidence  given   to  us  that  it  is 
desirable  to  carry  out  the  recommendations  of  the  com- 
mission, and  to  raise  by  a  tax  of  5  per    cent,    upon  the 
estimated  revenues  of  the  several  colleges  of  the  Uni- 
versity,  about  9,000/.,  and  so  to  free   the   I'niu-rsity 
chest  from  the  charge  of  4,000/.  at  present  applied  to 
the  endowment  of  the  professoriate.     Supposing  that 
this  9,000/.  were  obtained  and  to  be  so  applied  mainly 
to  the  endowment  of  the  professoriate,  does  not  that  in 
itself  create  a   necessity  or  a  claim   for   a   wider  and 
general  organisation  of  the  professoriate  so  endowed? 
— No  doubt  if  you  had  a  great  many  professors  in  the 
same   subjects    some    farther   organisation    would    be 
necessary,   and  if  paid   more   their   duties   must    be 
more  defined,  but  I  should  very  much  doubt  whether 
the  work  would  not  finally  have  to  be  done  by  col- 
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lego  lectures  MS  far  ,-is  the  preparation  Cor  exami- 
nations is  concerned.  There  arc  many  subjects  in. 

\vliicli  we  have  no  examinations,  MIK!  in  these  llie  pro- 
fes-or  would  1)0  (ho  main  teacher  and  representative 
of  the  subject  in  the  University. 

5268.  Supposing  that  a,   professorship  in  any  one   oC 

»thc  following  subject.-,  in  chemistry,  or  experimental 
physics,  or  in  biology,  were  established,  and  that  there 
Were  associated  with  that  professorship,  assistant 
professors  and  demonstrators,  ami  that  there  was  work, 
not  merely  in  the.  professor's  room,  but,  also  in  the 
laboratories  or  upon  specimens  which  could  IK:  observed 
and  handled  by  the  students,  nnd  that  was  done  by 
the  application  of  the  common  funds  of  the  University, 
is  it  not  clear  that  all  that  nt  least  ought  by  some  con- 
trolling power  to  be  made  to  have  a  direct  relation  to 
(he  studies  of  the  University? — This  is  precisely  what 
is  done  as  regards  chemistry.  The  chemical  studies 
of  the  University  are  under  the  control  of  the  pro- 
fessor, he  would  be  concerned  in  fixing  the  exami- 
nations. There  is  a  laboratory  in  chemistry  which  is 
under  the  direction  of  the  professor  of  chemistry;  he 
was  in  want  of  a  demonstrator,  but  a  demonstrator 
has  been  appointed.  The  laboratory  work  both  in 
chemistry  and  the  laboratory  of  practical  physical 
science,  electricity,  and  so  forth,  must  he  under  the 
control  of  some  one  person,  and  I  should  be  glad 
to  see  all  such  laboratories  well  provided  with  a 
proper  stu.fl'  and  all  appliances,  under  the  control  of 
the  professors.  Workships  or  small  laboratories  in  the 
colleges  may  still  be  useful  for  the  private  work  of 
students. 

5269.  (Professor  Stokes.}  Your  office  connects  you 
so  closely  with  the  umler-graduates  of  the  present  day 
that  I  should  wish  to  ask  you  a  question  which   has 
been   already  asked  of  the  previous  witness.     Do  you 
think  that  the  students  generally  nre  aware  that  they 
are  as   likely  to  gain   a  fellowship  by  sufficiently  high 
distinction  in,  we  will   say,  natural  science  as  by  dis- 
tinction in  classics  or  mathematics? — I  have'  very  lew 
students  in   natural  science  in  Trinity  Hall,   because 
ours  is  especially  a  law  college  ;  but  our  students  cer- 
tainly think  that  they  would  be  entitled  to  emoluments 
from  distinction  in  the  law  and  history  tripos,  although 
they  are  ready  to  allow  that  the  distinctions  gained  in 
that  tripos  do  not  rank  quite  with  the  highest  distinc- 
tions in  the  other  branches.     Students  will  always 
consult   their  college  tutor  about  their  prospects   of 
reward.     I  do  not  think  that  they  can  no*  decline  to 
engage  in  a  congenial  study  from  want  of  ,1  prospect 
of  sufficient  reward.     The  calibre  of  the  men  in  the 
new   triposes  is  not  generally  the  same,  taking  class 
with  class,  as  it  is  in  the  old  triposes. 

5270.  What  do  you  suppose  to  be  the  cause  of  that 
dill'erence? — The  ablest  men  have  felt  their  strength 
in   the  old  studies,  and  wish  to  aim  at  perfection   in 
the   branches  in  which  they  have  had  some  success. 
A  ni.iii  may  be  a  first-rate   scholar  at   22,  but  not  a 
first-rate  physiologist.     I  believe  that  it  would  be  a 
pity   for  a  person  who   could  obtain  a  first  class   in 
classics,  or  a  high   place  in  the  wranglers  not  to  avail 
himself  of  that    power,    because   he   can    go    in    for 
those  other    triposes   in  the  following  year.     I  think 
it,   very   desirable    that  he    should   do    both  ;  that    lie 
should  first  of  all  obtain  his   wranglership,   and   that 
in  the  following  year  lie  should  attempt   the  natural 
science   tripos.     I   think  if  a  person  is  going  to  apply 
himself  to    heat,   electricity   and   magnetism,   and   lias 
the   power  of   being  a  wrangler,   it  would   be   a   very 
great   pity  that  he  should  not  acquire,  if  he  can,  siilli- 

knowledge  of  mathematical  physics  to  enable  him 
to  deal  with  the  theoretical  parts  of  those  subjects.  In 
the  same  way  if  a  person  was  a  good  scholar,  it.  would 
be  desirable'  that  he  should  cultivate  his  scholarship 
up  to  the  age  of  22,  when  he  would  usually  take  his 

•,  and  that,  then  he  might  apply  himself  to  law 
and  history.  Those  who  go  in  to  th'e  law  tripos  only 
are  not,  usually  persons  who  could  obtain  a  very  high 
degree  in  one  of  the  old  triposes,  but  some  who  take 
good  degrees  ill  the  older  tripo.-es  ill  one  year,  in  the 
following  year  obtain  a  high  place  iu  the  law  tripos. 
26060. 


This  is  a  valuable  addition  to   their   distinction,  and  Jlev- 

that  addition  is  being,  and  has  been,  recognised.  h"*!"""' 

5271.  Supposing  a,  young  man  had  a  p.M-ial  taste, 
we  will  say  for  natural  science,  and  he  were  to  pass  a.  jo  Feb.  1871. 

qualifying  examination    in    classics  and  mathematics,  is        

there  anything  as  regards  his  prospect  of  emolument 
in  the  UniuTsity  to  deter  him  from  laving  himself  out. 
for  natural  science,  supposing  him  to  be  a  man  of 
ability? — In  my  college,  and  I  believe  in  all  others, 
if  it  was  well  known  that,  a  person  was  a  man  of  ability 
who  had  distinguished  himself  in  the  first  class  in  the 
natural  sciences  tripos,  and  if  the  examiners  wotdd 
testify  that  he  was  not  merely  at  the  head  of  the  tripos 
or  high  in  the  tripos  beean-e  (here  was  nobodv  better, 
but  that  absolutely  lie  was  a  man  of  considerable 
calibre,  any  college  would  be  glad  to  give  him  any 
emoluments  at  their  disposal.  I  think  too  that  they 
would  take  account  of  a  good  memoir  or  monogram 
written  by  him.  There  is  a  considerable  anxiety  at 
Cambridge  to  promote  those  studies,  many  of  which 
are  very  closely  connected  with  parts  of  natural  philo- 
sophy which  have  long  been  the  studies  of  the  place, 
namely,  physical  optics,  and  physical  astronomy. 
Appeals  from  the  professors  for  subscriptions  for  fit- 
tings and  objects  have  been  most  liberally  met  ;  but 
I  do  not  think  that  it  would  be  desirable  to  try  and 
force  those  studies  into  prominence,  by  giving  fellow- 
ships to  persons  of  an  inferior  calibre  ;  because  then 
a  fellowship  obtained  for  natural  science  would  bo 
looked  down  upon  and  the  position  would  lose  its  pres- 
tige. No  doubt  there  is  the  difficulty,  whether  you 
are  first  to  offer  the  reward,  or  whether  you  are  first 
to  get  the  good  man.  I  believe  the  only  solution  is, 
that  first  of  all  this  new  tripos  must  be  subsidiary  to 
the  old  triposes,  so  that  a  low  wrangler  may  improve 
his  degree  by  taking  a  first  class  in  natural  science  ; 
the  medical  school  also  helps  them,  so  that  in  course 
of  time  we  shall  get  a  larger  number  of  candidates,  and 
it  will  then  establish  itself,  just  as  the  classical  tripos 
established  itself  30  or  40  years  ago.  The  natural 
science  tripos  of  last  year  did  increase  considerably 
in  numbers ;  and  I  understand  that  some  of  the  can- 
didates acquitted  themselves  extremely  well  ;  and  I 
believe  that  the  colleges  will  be  very  ready  to  elect 
any  person  as  soon  as  the  examiners  can  tell  them  that 
he  really  is  a  person  of  the  same  calibre  as  those 
they  have  been  accustomed  to  elect.  I  think  too  that 
many  colleges  would  gladly  elect  a  person  who  had 
done  good  work  in  science  some  time  after  his  degree. 
At  Trinity  Hall  we  introduced  law  studentships  as  a 
reward  for  those  who  could  not  get  fellowships  ;  it 
worked  well,  and  natural  science  studentships  would 
assist  that  tripos.  There  are  at  many  colleges  scholar- 
ships of  large  value  for  natural  science.  Caius  College 
has  lately  devoted  800/.  a  year  to  the  promotion  of 
natural  science. 

5572.  (Maryuia  of  Lansdowne.)  With  regard  to  the 
technical  schools  which  you  advocate  do  you  consider 
that  the  education  supplied  at  them  should  be  of  any- 
thing like  a  special  character  or  merely  a  general  scien- 
tific education,  which  at  a  later  time  in  a  man's  life  might 
enable  him  to  devote  himself  to  any  particular  art  or 
profession  ? — I  should  suppose  that  if  it  were  in  a  Inrge 
town  there  would  be  actual  technical  instruction  im- 
mediately at  hand,  so  that  he  might  have  the  option  of 
obtaining  it. 

55713.  Jn  fact  it.  would  be  an  education  adopted  to 
the  locality  in  which  the  school  was  situated  ? — Yes  ; 
at  the  Polytechnic  Schools  in  Germany  the  instruction 
is  mainly  theoretical,  although  they  are  instructed  in 
the  application  of  theory  to  practice.  There  are  work- 
shops enough  to  give  the  students  an  idea  ofthcpro- 
which  they  will  have  to  perform  ;  although  no 
doubt  they  are  very  inferior  to  what  they  would  be  able 
to  see  in  a  real  factory. 

5274.  Should  you  contemplate  anything  tike  domestic 
arrangements  being  attached  to  those  schools,  or 
would  they  be  merely  head-quarters  of  lecturing,  or 
would  the  pupils  be  in  residence? — In  Germany  there 
is  nowhere  any  domestic  system;  they  are  merely 
head  quarters  of  lecturing.  There  are  class  rooms,  and 
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a  staff  of  professors,  and  the  students  live  when- they 

|  afould  think  il  best  to  have  a  single  estabhsh- 

lm.,il  .,f  that  kind,  and  to  let  halls  spring  up  as  private. 

5276.  On  tin'  cont incut,  :is  I  understood  you  to  say, 
tlio-c  schook  an-  Govcniiucnt  establishments,  l>ut  to  a 

:,i  extent  they  are  self-supporting  ?— The  Govern- 
ment pay  a  very  small  stipend  to  eaeli  of  the  teachers, 
and  his  "maintenance  is  made  up  by  fees.  The  plant 
of  the  establishment,  the  apparatus,  and  so  on,  is  en- 
ilrclv  found  by  C.overnment. 

5276  If  such  schools  were  to  be  created  in  this 
country,  for  example,  there  would  be  very  considerable 
expense,  would  there  not,  at  the  outset,  not  only  in 
finding  the  plant  and  tho  stipends,  but  also  in  making 
tho-e  stipends  so  considerable  as  to  allow  for  the  small 
proportion  that  the  fees  at  first  would  bear  to  the  amount 
to  which  hereafter  they  might  be  expected  to  grow  when 
the  schools  go<  a  hold  upon  the  people?— No  doubt  the 
,  xprnse  would  be  very  much  heavier  in  England,  partly 
upon  that  ground,  and  partly  that  you  must  pay  suit 
.,1,1,.  men  'higher  i:i  England,  because  the  class  of 
persons  who  have  ability  to  act  as  teachers  have  so 
many  other  things  open  to  them.  The  professions 
are  much  better  remunerated  in  England  than  they 
are  on  the  continent,  and  businesses  and  public  life 
are  much  more  attractive,  so  that  you  have  to  compete 
with  other  and  more  lucrative  openings. 

5277.  (Chairman.)  Of  what,  number  do  you  con- 
sider that  a  class  attending  the  lectures  of  a  college 
tutor  can  profitably  consist ;  how  many  can  a  college 
tutor  manage  at  once?— In  classics  he  might  have  21 
or  30  in  the  subject  for  a  pass  degree  ;  about  10  or  12 
for  the  higher  subjects  and  for  composition  ;  in  mathe- 
matics, f  think  in   low  subjects  he  might  have  as 
many  as  15,  but  in  the  higher  subjects  not  more  than 
8  or  10.     Of  course  it  depends  very  much  upon  how 
they  are  classified.     I  should  always  like  to  satisfy 
mv-elf  that  each  individual  was  understanding  what 
he  was  about,  and  I  should  feel  it  necessary  to  look 
over    the    work   that  each  individual  had    produced, 
either   during   the  lecture,  or  afterwards  before   the 
next  lecture.     Each  individual  should  have  the  oppor- 


tunity of  stating  his  difficulties.  The  difficulties  raised 
by  an  intelligent  man  often  lead  to  a  profitable  discus- 
sion. 

5278.  Are  there  any  other  points  upon  which  you 
could  furnish  the  Commission  with  any  information  ? 
— I   have   seen  in  some  of  the  evidence  that  I  have. 
had  an  opportunity  of  looking  at  that  there  are  some 
who  would   prefer   that,    instead   of  our  having    those 
which  are  called  special  examinations  for  the  various 
branches  of  science,  there  should  be  pass  classes  at- 
tached to  the  honours  tripos,  and  that  the  same  exami- 
nation should  be  given.     I  was  on  the  syndicate  which 
drew  up  this  scheme  for  the  special  examinations,  and 
we  considered  that  point,  and  the  reason  which  deter- 
mined us  was  this.     If  you  were  to  send  all  those  25 
men  who  pass  in  the  special  subjects  in  for  the  papers 
of  the  natural  science   tripos,   which  range  over  a  very 
considerable  extent,  they  would  pick  up  a  little  bit  of 
one  subject,  and  a  little  bit  of  another  ;  their  tutors 
would  direct  them  to  get  up  a  definition  here,  and  an 
experiment  there,  and  they  would  read  in  a  very  un- 
satisfactory way,  so  that  for  the  special  examinations 
portions  of  each  branch  are  taken  out  of  the  whole 
range,  so  that  the  students  can  learn  those  well.     It 
was  thought  that  it  would  be  essential  to  have  different 
sets  of  papers,  because  if  we  were  to  attach  those  three 
papers  to  the  natural  science  tripos  there  would  be  a. 
disproportionate  quantity  of  the  lower  subjects,  and  it 
would  be  quite  unnecessary.    It  would  be  only  encum- 
bering the  examination,  and  it  was  thought  very  much 
better  for  those  who  did  not  wish  to  pursue  the  sub- 
ject with  a  view  to  honours  that  there  should  be  a 
certain  portion  of  science  marked  out  which  they  might 
thoroughly  master.     The  list  is  brought  out  in  two 
classes.     The  first  class  is  arranged  in  order  of  merit, 
and  the  second  class  is  purely  alphabetical,   so  that 
there  is  in  fact  a  kind  of  honour  class  attached  to  each 
of  the  examinations  in  the  special  subjects.      These 
examinations  are  held  twice  a  year,  the   tripos  only 
once. 

5279.  You  see  no  reason  to  alter  your  opinion,  and 
you  prefer  the  present  system  ? — I  retain  my  opinion, 
I  think  the  plan  is  working  very  well. 


The  witness  withdrew. 


Rev. 

E.  Atkinson, 
D.D. 


5280.  (Chairman.}  You    are 
College,  Cambridge  ? — Yes. 

5281.  You  were  also  vice-chancellor  last  year,  and 
you  have  held  the  office  on  previous  occasions  ? — Yes, 
I  was  vice-chancellor  last  year  and  the  preceding  year, 
and  once  before. 

5282.  Will  you  be  so  good  as  to  state  to  the  Com- 
missioners  the   sources   from   which   the   University 
income  is  derived  ?— It  is  derived  in  part  from  landed 
and    funded  property,  but  the  amount  of  this  is  ex- 
tremely small.     I  think  that  it  can  hardly  be  estimated 
at  more,  in  net  value,  than  about  1.500/.  a  year.     The 
principal    part     of   the    income    is    derived  from  fees 
I  including  the   quarterly   payments  from  members  of 
1 1,,.  ,  .  nl  others  whose  names  are  on  the  books 
of  the  University),  which   of  course  is  a  variable  sum. 
Last  vear  it  was  very  large  indeed;  larger  I  think  than 
in  any  preceding  year  :   roughly  speaking,  I  should  say 

it  amounted  to'20,000/.  Then  there  are  also  appro- 
priated endowments  which  are  not  available  for  the 
L'eneral  purposes  of  the  University,  I  mean  those 

•ii  belong  to  particular  institutions,  such  as  the 
Fitxwilliam  '.Mii-enm.  to  particular  professorships,  to 
(•„],.  '.olarships,  and  to  pri/.cs,  and  the  amount 

of  these  I  think  might  be  roughly  estimated  at  about 
13.000/. 

5283.  The  University,  I  believe,   has   no   surplus 

me  a\ailable  ?— I  think  that  the  whole  of  the 
income  which  it  has  available  and  which  can  safely 

..propriated.  basin-en  appropriated  ;  hi  fact,  almost, 
more  than  can  'safely  be  done  in  my  own  judgment. 
If  we  bad  a  war,  or  anything  which  would  affect  the 
resort  of  students  to  (lie  l'i:i\ersily,  I  think  Ibat  there 
would  be  ti  great  deficit,  and  1  hardly  know  what 
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the  master  of  Clare  would  have  to  be  done.  Certainly  the  various  pro- 
fessors and  pthers  who  are  now  paid  from  the  lees  could 
not  be  paid  from  any  of  the  existing  sources  of  income 
in  full. 

5284.  Can  you  point  out  any   source  from    which 
additional  funds  could  be  obtained  for  University  pur- 
poses ? — I   see    none    except   contributions    from    the 
colleges. 

5285.  That  question  has  been  mooted   at  various 
times,  has  it  not  ? — It  has,  and  various  ways  have  been 
proposed  of  meeting  the  deficit. 

5286.  Will  you  be  so  good  as  to  give  us  some  infor- 
mation as  to  the  various  modes  which   have  been  sug- 
gested ? — The   first,    and    the    one    which     seems    the 
simplest,   is   the  payment  to  the   University  chest   of 
a   per-centage    upon     the    divisible    revenues    of    the 
colleges.      That     is    objected   to   by    many   members 
of  colleges,  because  they  think   that  it  would   not  be 
economically     dealt     with     by    the    University,    and 
another  way  has  been  proposed  by  some   members  of 
Cains  College,  the  principle  of  which  would,  1  believe, 
be  more  generally  acceptable  to  the  colleges,  which  is 
this:  that  first  of  all  the  University  and  the  colleges, 
by  agreement  amongst  themselves,  should   settle   what 
sums  should  be  regarded   as  the   several  contributing 
incomes  of  the   University  and   of  each  college  ;  that 
then   the,  council  of  the  senate  should  from    time  to 
tune  ascertain  the  wants  of  the   University,  and  esti- 
mate the  sum  required  to  make  the  necessary  provision 
for  them  ;  that  such  estimates,  after  having  been  duly 
canvassed,  should   be   voted    upon   by   the   University 
and  tho  colleges,   each    college    having  a  number  of 
votes   proportionate  to    its    contributing  income,  and 
the  University  six  times  the  number  of  votes  pro- 
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portionate  to  its  contributing  income;  and  that,  il' 
the  estimate  bo  accepted  by  a  majority  of  votes,  the 
sum  required  should  be  provided  liy  a  per-centago 
upon  the  contributing  incomes  of  the  University 
and  the  colleges.  Another  way  which  has  been  pro- 
posed is  by  levving  10  per  cent,  upon  the  non-resident 
fellowships  throughout  the  University.  Another  way 
whicli  lias  been  proposed,  and  whieh  would  only  apply 
to  one  want  of  the  University,  that  is  to  say,  to  tin- 
inadequate  incomes  of  professorships,  is  that  colleges 
should  elect  professors  to  fellowships  in  the  colleges. 
Various  combinations  of  those  ways  have  also  been 
proposed  ;  for  instance,  that  colleges  might  elect  profes- 
sors, and  also  contribute  in  one  of  the  above-mentioned 
ways  by  a  per-centage  on  their  divisible  revenue  to  the 
general  purposes  of  the  University,  but  be  relieved  of 
a  part  of  their  per-centage  in  consideration  of  their 
payments  to  the  professors  in  the  way  of  fellowships. 

5287.  Do  you  think  that  there  is  much  probability 
of  public  opinion   in   the  University  arriving  at,  some 
definite  conclusion  upon  this  subject? — I  think  that  it 
could  not   be  done  without  some  enabling  powers.      1 
think  there  is  a  strong  disposition  on  the  part  of  the 
colleges  to  contribute  to  University  purposes,  but  I 
think  they  have  not  the  power  at  present  to  do  it. 

5288.  Have  they  not  the  power  to  alter  their  statutes 
by  application  to  the  Queen  in  Council  ? — There  is  a 
difference   of   opinion  upon   that   point,    but   it  is,  I 
believe,  generally  considered  that  for  this  purpose  the 
authority  of  the   Queen   in   Council   is   not  sufficient 
without  an  Act  of  Parliament.     Moreover  the  different 
colleges  left  to  themselves  would  select  different  ways 
of  contributing  to  University  purposes  ;    and  it  would 
be  scarcely  possible,  in  that  case,  to  frame  a  system 
which  the  University  could  rely  upon,  and  which  would 
press  equally  upon  all  the  colleges. 

5289.  If  the  Legislature  were  to  pass  some  measure 
upon  the  subject,  what  do  you   consider  should  be  its 
principal  provisions  ?     How  far  should  it  bind  the  col- 
leges, or  how  far  should   it  leave  them  at  liberty  ? — I 
should  myself  think  that  a  simply  enabling  Act  would 
be  sufficient,  provided  that  it  enabled  the  colleges,  in 
tin-   ease   of  any  contribution  which  they  made  to  the 
University,  if  they  thought  it  necessary,  with  the  con- 
sent of  the  visitor,  and  by  a  distinct  statute  sanctioned 
by  the  Queen  in  Council,  to  suspend  for  a  term  of 
years  at  least  such   emolument  as  they   might  think 
might    with   least   detriment   to  the  college   be  sus- 
pended, not  exceeding   in    amount   the   contribution 
which  they  made  to  the  University,  or,  perhaps,  only 
some  proportion   of  that  contribution.     The  circum- 
stances of  the  colleges  are  so  very  different  that  any 
system  of  taxing,  sfuch  as  that  which  I  mentioned  in 
the   first  instance,  would  press  very   unequally    upon 
different  colleges,  but  the  balance  might  be  redressed  if 
they  had   some  power  of  suspending,  for  a  time  at  all 
events,  till  their  revenues  were  increased,  any  emolu- 
ment or  payment  which  they  thought  might  be  sus- 
pended with  iittlc  detriment  to  the  college. 

5290.  Would  any   of  the   colleges   be  disposed  to 
to  contribute,  unless  it  was  felt  generally  throughout 
the  University  that  all  the   colleges  substantially  con- 
tributed proportionately  to  their  means  ? — I  think  that 
some  colleges   would,    but  many   would    not    at    first. 
Perhaps  I  might  say,  as  regards  my  own  college,  that 
when  the  syndicate  was  recently  sitting  to  endeavour 
to    obtain    contributions   from   the   colleges,  although 
many  of  the  colleges  which  were  willing  to  contribute 
made  their  contributions  dependent  upon  a  rateable 

being  contributed  by  the  other  colleges,  my  own 
college  did  not  do  so,  but  they  were  willing  to  con- 
tribute what  they  thought  they  could  without  that 
condition,  and  this  would  apply  also  to  some  other 
colleges. 

5291.  It  is  not  exactly  clear  how  a  mere  enabling 
Act  would  get   over  the  difficulty,  because  different 
colleges  might  take  different  views  of  what  it  was  right 
for  them  to  do  with  respect  to  the  University,  and  there- 
fore there   might  still  lie  a  dead   lock,  although  each 
would  bo  willing  to  contribute? — No  doubt  it  would 
take  some   time,  but  I  think  that  a  majority  of  the 


colleges  would  at  once  enter  into  a  common  arri 
ment,  mid  that  the  force  of  public  opinion  would  be  so 
strong  that  all  the  colleges  would  within  a  short  time 

come  into  the  arrangement,  especially  if  they  had  the 
opportunity,  as  I  mentioned,  of  suspending  or  stopping 
other  payments. 

5292.  What  other  payments  do  you  refer  to  ? — In 
some  colleges  it   might   be   thought   that  a  fellowship 
would  be  b  nded  ;  in  other  colleges  it  might 
be  thought  that  a  scholarship  or  a  lectureship,  or  some 
other  endowment  might  be  best  spared. 

5293.  Has  a  college  now  no  power  of  diminishing 
the  number  of  fellowships  or  scholarships  at  its  own 
discretion? — Not  at  its  own  discretion.     It  varies  in 
different   colleges.     My  own  could  do  so  only  in  the 
event  of  Mime  great  calamity,  such  as  a  fire,  or  other 
unexpected    catastrophe    involving    heavy    loss,   and 
then  the  consent  of  the  visitor  would  be  requisite. 
The  colleges  would  be,  generally  speaking,  reluctant 
to  give  up  scholarships.     Indeed,  great  efforts  have 
been  made  in  many  colleges  of  late  years  to  increase 
both  the  number  and  the  value  of  the  scholarships. 

5294.  I  think  I  understand  from  you  that  there  is 
n  very  general  feeling  in  the  University  and  in  most 
of  the  colleges   that  it  is  desirable  in  some  way  or 
other  that  the  colleges  should  contribute  to  Univer- 
sity expenses  ? — I  should  say  so. 

5295.  Has  your  college   made   any  provision   for 
teaching  physical  science  ? — No  provision  for  teaching 
it.     We  give  a  scholarship  annually.     When  I  say  no 
provision  I  mean  not  directly,  but  the  system  of  inter- 
collegiate lectures,  which  has  been  introduced,  has 
been  extended  to  our  college,  and  if  any  of  our  men 
are  students  of  physical  science,  and  attend  lectures  in 
other  colleges,  a  portion  of  the  tuition  fees  is  allowed 
for  the  purpose  of  paying  the  fees  of  their  lectures 
That  I  think  is  all  that  we  have  done. 

5296.  Have  competent  candidates  presented  them- 
selves for  your  scholarship  in  physical  science  ? — We 
have  offered  it  for  two  years ;  the  first  year  no  com- 
petent candidate  presented  himself,  but  the  second  year 
we  had  a  very  good  candidate. 

5297.  Have  you  in  any  instance  given  a  fellowship 
for  eminence  in  the  natural  .sciences  ? — We  have  not. 

5298.  Is  there  anything  in  the  regulations  of  the 
college  which  would  prevent  your  doing  so,  if  you  had 
a  member  of  the  college  who  had  distinguished  himself 
greatly  in  those  branches  of  knowledge  ? — Certainly 
not. 

5299.  Would  there  be  any  indisposition  to  reward 
great  eminence    in    those    sciences  ? — Certainly  not ; 
there  is  every  disposition  to  encourage  such  eminence. 
I  may  mention,  as  an  instance,  the  case  of  one  of  our 
fellows  who  took  the  B.A.  degree  in  January   last 
year,  and  was  elected  fellow  in  April  last,   and  who 
has  obtained  a  first  class  in  the  Natural  Sciences  Tripos 
since  his  election.      His   scholarship  expired  at  the 
time  of  his  taking  his  degree,  and  we  made  a  grant 
from  the  scholarship  fund  to  enable  him  to  stay  up, 
and  prepared  himself  for  the  Natural  Sciences  Tripos 
before  he  was  elected  fellow,  it  being  then  uncertain 
whether  he  would  be  elected  at  the  election  next  en- 
suing. It  was  known  that  he  was  well  versed  in  natural 
science,  and  that  weighed  in  his  election  to  the  fellow- 
ship, but  of  course  did  not  entirely  determine  it. 

5300.  It  hail  some  influence  in  his  election  ? — Yes. 

5301.  He  was  a  good  mathematician  besides,  was  he 
not? — He   was   a   fair  mathematician;  he   was    14th 
wrangler. 

5302.  The    inter-collegiate  system  of  lectures  has 
only  been  established,  I  believe,  during  the  last  few 
years  ? — That  is  so. 

5303.  Do  you  think  that  its  results  are  satisfactory  ? 
— I  think  that  they  are  so,  and  that  the  system  is 
really  becoming  quite  necessary. 

5304.  Is  that  the  case  chiefly  with  regard  to  the 
higher  class   of  students  ? — I  think  it   is    so  chiefly 
with  regard  to  the  students  who  are  preparing  them- 
selves for  one  of  the  Honours  Triposes,  but  I  believe 
it  extends  also  to  those  who  are    preparing  for  the 
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ordinary  B.A.  examinations  in  special  lines.  The 
eollc-es  WOaW  lin.l  it  difficult  to  give  instruction  in  nil 
the  'subjects  which  men  may  select  now  for  the  ordi- 
niirv  dciri-ec.  :iml  this  system  is  therefore  extended  to 
th, •'candidates  for  the  ordinary  degree  as  well. 

,"),'>().").  There  :irc  a  very  great  variety  of  different 
branches  of  knowledge,  are  there  not,  m  which  a  man 
can  now  obtain  his  ordinary  degree  ? — There  are. 

530G.  And  that  has  necessitated  some  new  arrange- 

The  witness 


incuts   for    lectures    corresponding  to  iho.se   dill'erent 
branches  of  knowledge  ? — xes. 

5307.  Arc  there   any  other  points   upon  which  you 
could   furnish   flu.-   Commission   with    any  informut'iou 
bearing  upon  the   nature   of  their  inquiry? — I  do  not, 
know  that  there  are;  my  studies  have  not  lain  in  the 
direction  of  science. 

5308.  Your  own  individual  opinion   is    in   favour  of 
additional  funds  being  raised  from  the  colleges  for  the 
purposes  of  the  University? — Yes,  it  is. 

withdrew. 


Adjourned  to  Monday  next  at  half-past  1 1  o'clock. 
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The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE. 
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GEORGE   GABRIEL    STOKES,   Esq.,   M.A.,   LL.D., 
Sec.  R.S. 


The  Rev.  THOMAS  GEORGE 

"    5309.   (Chairman.)  You   are    fellow  and   tutor   of 
St.  John's  College,  Cambridge,  are  you  not  ? — I  am. 

5310.  We  shall  be  obliged  to  you  if  you  will  inform 
the  Commissioners  what  is  done  for  the  natural 
sciences  at  St.  John's  College,  both  in  the  way  of 
instruction  and  in  the  way  of  rewards  ? — We  have 
two  lecturers,  one  on  chemistry  and  one,  myself, 
on  geology.  We  have  also  a  small  laboratory,  and 
by  an  arrangement  with  some  other  colleges  our 
students  have  admission  to  their  lectures,  either  free  or 
at  a  reduced  fee.  Perhaps  this  schedule  of  onr  inter- 
collegiate lectures  will  best  explain  what  I  mean. 
(  The  voitness  delivered  in  the  following  paper.) 

TRINITY,     ST.    JOHN'S,     and     SIDNEY     SUSSEX 
COLLEGES. — LENT  TERM,  18/1. 

LECTURES  in  NATURAL  SCIENCES. 

On  Electricity.  (For  the  Natural  Sciences  Tripos.)  By 
Mr.  Trotter,  Trinity  College,  in  Lecture  Room,  No.  11. 
(Tu.,  Th.,  Sat.  at  10,  commencing  Saturday,  Feb.  4.) 

On  Electricity  and  Magnetism.  (For  the  Special  Exami- 
nation for  the  B.A.  Degree.)  By  Mr.  Trotter,  Trinity 
College,  in  Lecture  Room  No.  11.  (Mon.,  Wed.,  Frid.  at 
10,  commencing  Wednesday,  Feb.  1.) 

Students  desiring  to  attend  either  of  these  courses  are 
requested  to  call  upon  Mr.  Trotter  at  his  rooms  on  or 
before  Wednesday,  Feb.  1. 

On  Chemistry.  By  Mr.  Main,  St.  John's  College.  (Tu., 
Th.,  Sat.  at  12,  in  St.  John's  College  Laboratory,  com- 
mencing Tuesday,  Jan.  31.) 

Instruction  in  Practical  Chemistry  will  also  be  given. 

Students  desiring  this  instruction  are  requested  to  call 
upon  Mr.  Main  on  or  before  Tuesday,  Jan.  31. 

Fur  Members  of  Trinity,  St.  John's,  and  Sydney,  the  fee 
for  the  Lectures  in  Chemistry  is  10s.  6V.,  and  for  Instruc- 
tion in  Practical  Chemistry,  12.  Is.  per  term ;  for  others  the 
fees  are  respectively  II.  Is.  and  21.  2s.  per  term. 

On  Geology.     By  Mr.  Bonncy,  St.  John's  College. 

(1.)  Palaeontology.  (Wednesdays  and  Fridays,  at  9, 
commencing  Wednesday,  Feb.  1.) 

(2.)  Lyell'.s  Principles  of  Geology.  (Tuesdays  and  Thurs- 
days, at  9,  commencing  Tuesday,  Jan.  31.) 

(3.)  Elementary  Lectures.  (Tuesdays  and  Thursdays, 
at  11,  commencing  Tuesday,  Jan.  31.) 

Students  desiring  to  attend  any  of  these  courses  are 
requested  to  call  upon  Mr.  Bonney  on  or  before  Tuesday, 
Jan.  31.  Students  of  other  Colleges  can  he  admitted  to 
tln.'M.1  Lectures  on  payment  of  a  fee  of  \l.  Is.  for  the  course. 

On  Structural  and  MotphologioBl  Hotany.  By  Mr.  Hicks, 
Sidney  ( Hilr;_r,  in  the  College  Laboratory.  (Mon.,  \Ycd., 


HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 

BONNEY,  B.D.,  examined. 

Frid.  at  10,  commencing  Wednesday,  Feb.  1.)  To  Mem- 
bers of  the  above  Colleges  the  fee  for  the  course  is  21.  2s. ; 
to  others,  3/.  3s. 

On  Physiology.  The  Trinity  Prailector  of  Physiology 
(Dr.  M.  F'oster),  at  the  New  Museums.  Wed.,  Th.,  Frid. 
at  11,  beginning  Wednesday,  Feb.  1. 

The  Physiological  Laboratory  will  be  open  for  Practical 
Instruction  in  Physiology  daily.  Fee  for  the  Lectures, 
II.  Is.;  for  practical  instruction,  21.  2s.  per  Term. 

5311.  In  the  way  of  rewards,  what  does  your  college 
offer  ? — In  the  way  of  rewards  the  college  offers  every 
year  an  exhibition  of  50/.  per  annum,  tenable  for  three 
years.     This  exhibition  has   now  been  awarded  three 
times.     The  first  occasion  of  its  being   competed   for 
was  in  the  year  1868  ;  and  on  that  occasion  two  exhi- 
bitions were  awarded.      The   college  only  offered  one, 
but  it  awarded  two.      In   1869  one  was  awarded,  in 
1870  two  were  awarded  ;  in   June   1870  one  student 
was  elected  to  a  scholarship  of  501.  per  annum,  tenable, 
until  lie  was  of  standing  to  take  the  degree  of  il. A. 
Another  was  elected  to   an   exhibition  of  201.  for  one 
year,   and   another   to  an  exhibition   of   10/.   for  one 
year,  and  I   think  on    one  or  two  previous  occasions 
similar  small  exhibitions  have  been  given. 

5312.  Were  those  for  natural  science? — Yes,   for 
distinction   in   natural    science.      We    have   also   an 
annual   examination    in    natural    science,   which  took 
place  for  the  first  time  last  year,  and  it  was  in  con- 
sequence of  that,  that  those  three  rewards  which  I  last 
mentioned,  the   scholarship  and   the   two  exhibitions, 
were  given,  so  that  distinction   in   natural  science   is 
practically  recognized  in  the  college,  just  the  same  as 
distinction  in  either  classics  or  mathematics. 

5313.  Were  there  many  candidates  for  those  exhi- 
bitions ? — We  have  had,  as  far  as  I  remember,  on  each 
occasion    about    10   candidates  ;    the    number    varied 
slightly,  from  8  to  12,  or  something  of  that  sort. 

5314.  Are    the    examinations    in    all    the   different 
departments   of  natural    science    referred    to    in    this 
schedule    which    you    have    just    handed    in  ? — Yes. 
Perhaps  I  may  be  allowed  to  put  in  a  notice  which 
we  circulate  with  regard  to  our  minor  scholarships,  and 
that  will  show  in  what  way  we  examine  for  the  natural 
science  exhibition.     The  college  examination  is  in  the 
same  subjects  ;  in  fact,  we  set   the  same  papers,  and 
we    set   live    additional  papers ;    thus    in   the    college 
examination  there  are  two  papers  set  in  each  subject, 
viz.,  chemistry,   physics,    geology,   botany,   and    phy- 
siology with   anatomy,    these  two  being  set  on  the 
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same  papor.     (The  witness  delivered  in  the  following 

ttatcment.) 

SAINT  JOHN'S  COLLICCK,  CAMBRIDGE. 
Minor  Scholarships  and  Open  Exhibitions  for  the  year  1S71. 

In  tlie  year  18/1  there  \vill  be  open  for  comprtition  four 
Minor  Scholarships,  two  of  the  value  of  "i(M.  per  annuiii, 
and  two  of  SO/,  per  annum,  together  with 

Five  Exhibitions  of  50/.  per  annum,  tenable  on  the  same 
terms  as  the  Minor  Scholarships. 

One  of  20/.  per  annum,  tenable  for  one  year. 

The  Examination  of  Candidates  for  the  above-men- 
tioned Scholarships  and  Exhibitions  will  commence  on 
Tuesday,  the  18th  of  April,  18/1  at  9  A.M. 

The  Examinations  will  consist  of  three  Mathematical 
Papers,  and  four  Classical  Papers  :  and  the  latter  will  con- 
tain passages  of  Greek  and  Latin  Prose  and  Verse  for 
translation  into  English,  and  also  each  a  passage  from  an 
English  Author  for  the  corresponding  Prose  or  Verse 
composition. 

In  addition  to  the  Papers  above  mentioned,  the  Candi- 
dates will  be  examined  viva  voce  in  Classics;  and  the 
Master  and  Seniors  wish  it  to  be  understood  that  a  Candi- 
date may  be  elected  on  the  ground  of  proficiency  in  either 
the  Classical  or  the  Mathematical  branch  of  the  Examina- 
tion independently  of  the  other. 

Besides  the  ten  Minor  Scholarships  or  Exhibitions  above 
mentioned,  there  will  be  offered  for  competition  an  Exhi- 
bition of  50/.  per  annum  for  proficiency  in  Natural  Science, 
the  Exhibition  to  be  tenable  for  three  years  in  case  the 
Exhibitioner  have  passed  within  two  years  the  Previous 
Examination  as  required  for  Candidates  for  Honours : 
otherwise  the  Exhibition  to  cease  at  the  end  of  two  years. 

The  Candidates  for  the  Natural  Science  Exhibition  will 
have  a  special  Examination  on  Friday  and  Saturday  the 
21st  and  22nd  of  April  1871,  in 

(1.)  Chemistry,  including  practical  work  in  the  Labora- 
tory, 

r  Electricity, 

(2.)  Physics,  viz.  -I  Heat, 
I.  Light. 

(A.)  Physiology. 

They  will  also  have  the  opportunity  of  being  examined 
in  one  or  more  of  the  following  subjects, 
(4.)  Geology, 
(5.)  Anatomy, 
((!.)  Botany, 

provided  that  they  give  notice  of  the  subjects  in  which 
they  wish  to  be  examined  four  weeks  prior  to  the  Exami- 
nation. 

No  Candidate  will  he  examined  in  more  than  three  of 
these  six  subjects,  whereof  one  at  least  must  be  chosen 
from  the  former  group.  It  is  the  wish  of  the  Master  and 
Seniors  that  excellence  in  some  single  department  should 
be  specially  regarded  by  the  Candidates.  They  may  also, 
if  they  think  fit,  offer  themselves  for  Examination  in  any 
of  the  Classical  or  Mathematical  subjects. 

Candidates  must  send  their  names  to  one  of  the  Tutors 
at  least  ten  days  before  the  commencement  of  the  Exami- 
nation, and  if  they  have  not  been  already  admitted  Mem- 
bers of  the  College,  must  send  the  Certificates  required 
previous  to  admission,  viz.,  a  Certificate  of  Baptism  (or 
Birth),  and  a  Certificate  from  some  M.A.  of  Oxford  or 
Cambridge,  drawn  up  in  the  following  form  : 

"  I  hereby  certify  that  I  have  examined 

and  I  consider  him  qualified  both  in  manners  and  learning 
to  be  admitted  a  Member  of  the  University  of  Cambridge." 

The  Minor  Scholarships  are  open  to  all  persons  under 
2(1  years  of  age,  whether  Students  in  the  University  or  not, 
who  have  not  yet  commenced  residence  in  the  University 
or  who  are  in  the  first  term  of  their  residence. 

A  Minor  Scholarship  is  tenable  for  two  years,  or  until 
the  scholar  is  elected  to  one  of  the  Foundation  Scholar- 
ships. 

The  Exhibitions  are  not  limited  in  respect  to  the  age  of 
Candidas 

It  is  understood  that  Minor  Scholars  or  Exhibitioners 
may  be  Candidates  for  Si/,arships. 

•3315.  When  you  speak  of  the  college  examination 
do  yon  1110:111  the  general  college  examination  of  the 
year  ':—\  mean  the  annual  examination  which  we  hold 
of  Students  resident  al  the  college.  The  exhibitions 
mentioned  in  the  notice  arc  offered  to  students  not  yet 
members  of  the  college. 


' 


'I'.'AH.    So  far  a-  \  on   can   judge    at    present,   do   you  Rev. 

think  that  this  system  of  lecture-  which  you  have  '•/'•  <•'•  Hi-nary, 
established  in  the  natural  sciences  is  likely  to  be  .suc- 
cessful? —  I  think  so;  so  liir  as  my  own  fcctures  go, 
tin-  .  iieces.s  if  1  may  say  so,  has  been  greater  than  1 
had  ventured  to  anticipate,  that  is  to  say,  I  have  had 
larger  classes  than  1  had  expected. 

5:117.  Are  they,  generally  speaking,  attended  chiefly 
by  students  who  are  also  studying  the  oliler  i.nivcr.-ily 
subjects,  in-  are  they  mainly  attended  by  young  men 
who  take  up  those  sciences  by  preference  ?—  Chiefly  by 
those  who  take  (lie  sciences  up  by  preference,  but  I 
have  had  some  who  are  also  studying  the  older 
subjects;  but  it,  is  very  diilicnlt  for  a  man  to  attain 
high  distinction  in  any  two  lines  now. 

5318.  The  Commission  would  be  obliged  to  you  if 
you  would  favour  us  with  your  opinion  as  to  any  altera- 
tions   which    would    render    the,    I'niversity    and   the 
colleges   more   efficient  as  teaching  bodies,  and  espe- 
cially as  teachers  of  the;   natural  sciences?  —  Then-  are 
several  points  which  I  have  noted  down.     It  seems  to 
me  that  we  are  very  much  impeded  by  the  great  want 
of  elasticity  in  the  University  system,  it  is  so  exceed- 
ingly ditficult  and  cumbrous  a  process  to  make  any 
change.     Perhaps  I  may  venture  to  just  sketch  out  to 
the  Commission  the  mode  in  which  a  change  has  to  In- 
made  ;  suppose,  for  example,  it  were  thought  desirable. 
by  some  members  of  the  University  that  at  one  of  the 
examinations,'say,  the  Previous  Examination  as  we  call 
it,  the  Little-go  as  it  is  sometimes  called,  a  paper  should 
be  set  in  some  branch  of  natural  science,  that  question 
would  have  to  go  through  the  following  process.    Kirst 
of  all  those  members  of  the  University  who  desire  the 
alteration  would  have,  in  some  way  or  other,  to  get  the 
appointment  of  what  we  call  a  syndicate  (or  committee) 
proposed   to  the  Senate.     Perhaps,  there  would  be  a 
debate  upon  this  proposition,  as  to  whether  a  syndicate 
should  be  formed,  then  the  syndicate  would  have  to  bo 
appointed  and  formed,   and   it  would  have  to  sit  and 
deliberate,  and  to  report.     There  would  tnen  he  a  dis- 
cussion upon  that  report,  and  finally  a  grace  would  be 
prepared  submitting  the  substance  of  that  report  to  the 
Senate,  and  it  would  then  be  voted  upon  and  accepted 
or  rejected  by  the   Senate.    That  is  a  very  cumbrous 
process  and  takes  a  long  time,  and  what  is  worse,  the 
persons  who  have  to  decide  upon  it  ultimately,  in  fact 
to  decide  upon  it  in  two  stages,  first  as  to  whether  the 
question  should  be  entertained  at  all,  and  secondly  as  to 
whether  the  report  of  the  syndicate  should  be  accepted, 
are  not   in   my  opinion  the  persons  most  qualified  to 
form  a  decision.    Every  Master  of  Arts  whose  name  is 
on  the  boards  of  the  University,  and  has  been  on  it  for 
about  one-third  of  a  year,  has  a  right  of  voting  on  this 
question.   The  practical  effect  of  this,  is  that  it  throws 
the  decision  of  all   these  important  educational  ques- 
tions into  the  hands  of  those  members  of  the  Senate 
who  reside  within  a  moderately  attainable  distance  of 
Cambridge,    say,   within  a    radius  of  about  30  miles. 
Cambridge  is  rather  a  railway  centre  now  ;  and  it  seems 
to  me  that  instead  of  having  such  questions  decided  by 
the  Senate  (for  even  supposing  that  were  desirable,  we 
have  questions  now  too  much  decided  by  one  section 
of  the  Senate,  1  mean  by  the  country  clergy),  it  would 
be  far  better  that  all  questions  of  education  should  be 
decided  as  much  as  possible  by  those  who  are  engaged 
in  the  work  of  education  ;  and  I  may  say  the  same 
also  with  regard  to  the  questions  of  finance,  because 
of  course  it  is  quite  impossible  to  separate  the  two. 
Not  infrequently  a  question  is  rejected  owing  to  some 
fear  upon  its  tirst  proposition  ;  and  then  after  dragging 
its  slow  length  along  for  another  year  alter  some,  what 
I    should    call,    unimportant    modifications,    it    gets 
accepted. 

5319.  The  changes  that  you  would  like  to  see  insti- 
tuted in  the  University  system  cannot  be  affected  by  (lie 
University  itself,  I  imagine,  under  its  existing  powers  ? 

—  Not  under  the  existing  statutes;   the  statutes  require 
verv  important  changes. 

5320.  lias   the  1'niversity  the  power  of  altering  its 
statutes  by  submitting  them  to  the  Queen  in  Council? 

—  1  think    it  is  by  an   application    to    the    Queen    iu 
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Rf-  Council.     I  am  a  little  uncertain  as  to  the  exae- 

T.  G.  Bounty.    ,,,•,„..--  iu  ,\,iv  case,  and   would   rather  not  give  an 
opinion  upon  it. 

5321.  Is  it  the  frequent  habit  of  the  clergy  residing 
within  M  few  mil'1*  of  Cambridge  to  come  in  to  vote 
on  any  alteration  in  the  *ysteni  of  examination  or  the 
studies? — Yes,  especially  if  by  any  means  it  can  be 
vied  with  political  or  supposed  theological  questions. 
••_'.  What  is  the  body  to  which  you  would  like  to 
see  committed  the  power  of  effecting  alterations  in  the 
University  system  ?  Can  you  define  the  body  that  you 
would  like  to  see  entrusted  with  that  power  ? — It 
would  be  exceedingly  difficult  to  exactly  define  an 
ideally  perfect  body,  but  I  think  that  the  existing  elec- 
toral roll,  though  not  free  from  objection,  would  be 
a  far  better  body  than  the  Senate. 

5323.  The   electoral   roll   consists   of   all  residents 
within  seven  miles  of  St.  Mary's,  does  it  not  ? — No, 
within  a  mile  and  a  half;  it  consists  of  Masters  of  Arts 
and  those  of  higher  degree.      There  are   certain  ex 
uffirin  members,  also  those  of  degrees  which   in  the 
University  statutes  are  considered  equivalent  to  Masters 
of  Arts  ;  of  course  they  must  be  full  Masters  of  Arts, 
and  they  must  also  have  resided  within  the  radius  for 
14   weeks  at  least    before  they   can    exercise    their 
franchise.     It  is  all  defined  in  the  Act  (19  &  20  Viet. 
c.  88). 

5324.  The  great  majority  of  the  persons   on  the 
electoral  roll  are  the  resident  Fellows,  are  they  not  ? 
— Yes,  the  resident  Fellows  for  the  most  part,  or  ex- 
Fellows,  or  Professors,  or  persons  engaged  in  college 
work  ;   the  town  clergy  no  doubt,   and  any  Masters 
of  Arts  residing  in  the  town  get  a  vote  ;  and  perhaps 
so  far  it  is  objectionable,  but  I  think  they  form  a 
comparatively  small  section. 

5325.  Are  the  powers  of  the  electoral  roll  chiefly 
confined  to  elections,  or  have  they  any  other  privileges 
over  other  member.0  of  the  Senate  ? — They  are  princi- 
pally confined  (I  think  I  may  say  wholly  so)   to  the 
elections   of  some   professors,   the  members   of    the 
Council,  and  various  other  officers. 

5326.  Have  you  formed  any  opinion  with  regard  to 
the  professoriate,  and  first  with  regard  to  the  present 
mode  of  election  ? — The  present  mode  of  election  is 
very  varied,  but  considering  the  number  of  professors 
that  have  to  be  elected  by  this  electoral  roll,  and  the 
larger  number  that  will  be  in  the  future  (for  profes- 
soriates that  are  found  out  of  the  common  University 
funds    under    "additional    statutes,"    cap.   5,  sec.  5, 
will  have  to  be  filled  up  by  the  electoral  roll),  I  think 
a  change  is   very  desirable.      Though    the    result   of 
elections   that   I   have    seen    has   always   been    that 
which  the  University  might  be  thoroughly  satisfied 
with,  I  do  not  think  that  the  body  which  elects  is  a 
good  one  ;  it  is  too  large.     It  is   very  difficult  to  get 
men  fairly  and  well  to  weigh  the  attainments  of  the 
candidate  ;  they  feel  their  individual  responsibility  to 
be  small,  and  I  think  it  would  be  far  better  that  com- 
paratively small  boards,  mainly  composed  of  persons 
experienced  in  the  particular  science,  where  the  sense 
of  personal  responsibility  would  be  very  great,  should 
elect. 

5327.  That  is  the  case,  is  it  not,  in  the  instance  of 
several  of  the  professors  ? — Yes,  it  is  the  case  with 

Mo  several  of  the  professors. 

i8.  Is  it  not  the  fact  that  in  some  of  the  boards 
all  the  members  are  not  necessarily  members  of  the 
University  of  Cambridge  ? — In  some  cases  it  is  so,  but 
in  very  few. 

5329.  Do  you  see  any  di.-advanta'j:e  in  (lie  introduc- 
tion of  a  foreign  element,  so   to  .-peak,  into  the  boards 
which  eli-et  pmt'e-.-'irs? — Not  to  a  moderate  extent.    I 
should  not  like  to  see  the  University  element  in  a  mi- 
nority, because,  of  course,  in   a  body  like  the  Univer- 
sity,  there   may   lie   peculiar   wants,  and  a  man   who 
would  be  perhaps  the  hot  piT.-i>ii  I'm-  a  leeturer.  say  in 
London,  might  not  necessarily  be  the  best  for  a  lecturer 
in  Oxford  or  C:i 

5330.  Do  you  consider  that  any  alterations  are  re- 
quired with  respect    to  the  resiilene..  of  professors  ? — 
The  statute,   to  which  I  have   referred,  requires  them 


to  reside  not  less  than  18  weeks  in  the  year.  I  should 
myself  prefer  that  they  were  obliged  to  keep  what 
I  may  call  the  Uuiver.-ity  definition  of  residence; 
that  is  to  say,  two-thirds  of  the  whole  time  of  at 
le.-i<t  two  of  the  term*  I  think  that,  as  far  as  possible,  a 
professor  should  be  compelled  to  be  with  the  students 
and  to  guide  and  direct  their  studies,  and  should  not 
be  able  to  fulfil  the  conditions  of  his  professorship  by 
giving  one  course  of  lectures  and  making  up  his  period 
of  18  weeks  by  residence  at  the  beginning  or  end  of 
the  term,  when  there  is  no  work  going  on  ;  I  do  not, 
however,  regard  this  modification  as  of  primary  im- 
portance. 

5331.  The  regulations  with  respect  to  the  number 
of  lectures  differ,  do  they  not,  in  the  cases  of  different 
professors  ? — Yes ;  they  depend  on  what  the  University 
may  fix  from  time  to  time.     I  think  that  most  of  the 
professors  should  give  not  less  than  a  course  of  16 
lectures  iu  each   of  those  two  terms.      That   would 
generally  mean   that   he  should  lecture  twice  a   week 
for  the  period  during  which  the   undergraduates  are 
likely  to  be  in  residence. 

5332.  Some  professors,  I  believe,  give  lectures  con- 
siderably in  excess  of  what  you  mention  ? — Yes,  most 
professors  lecture  considerably  in  excess  of  that.     The 
Commission  will   understand  that  I  am  bringing  no 
charge  against  the  professoriate. 

5333.  (Professor  Huxley.)   Will  you  mention  what 
is  the  maximum  number  of  lectures  given  by  the  Cam 
bridge   University  professors  ? — I  can   hardly  answer 
that   on    the    spur   of  the  moment,  but    1    think   the 
professor  of  chemistry  generally  gives  six  lectures  a 
week  for  the  three  terms. 

5334.  Including  what  might  be  called  demonstra- 
tions ? — Yes,  I  think  he  is  at  the  laboratory  every  day. 

5335.  Do  you  happen  to  know  how  many  lectures 
he  gives  ? — On  referring  to  the  published  list  I  see 
he  lectures  six   time  a  week   for  each  term.     This 
would  be  not  less  than  140  times  a  year  ;  the  exact 
number  would  vary  slightly  from  year  to  year. 

5336.  (Chairman.)  Are  you  of  opinion  that  there 
is  too  great  a  separation  between  the  colleges  and  the 
University? — Yes,  I  think  that  we  want  some  wav  by 
which  the  University  considered  as  a   teaching  body 
(and  by  that  I  should  rather  mean  the   professoriate) 
and  the  persons  engaged  in  education   in  the   colleges 
could  co-operate  one  with   another  in  the  work.     For- 
merly,  within  a  very  few   years  ago,  you  might   say 
every  college  in  the  University  was  working  entirely  for 
its  own  hand  ;  now  those  inter-collegiate  lectures  have 
very  much  put  a  stop  to  that,  but.  still  the.  University 
professoriate  and  the   colleges  are  too  much   separated, 
each  working  along  their   own  lines ;  and  1  think   a 
great  advantage  would   be   gained  by   the  two   acting 
together.     We  should  want  some   kind  of  board   con- 
sisting of  the  prol'esMjrs,  or  representatives  of  the  pro- 
fessors,   and    representatives    of   the    teachers    in     the 
colleges,  who  could  draw  up  educational  schemes  which 
could  be  carried  out  by  the  ditlerent  members. 

5337.  For  instance  in  your  college  are  the  lecture- 
ships  in    chemistry   and  in  geology   arranged  in  con- 
cert with  the  University  professors  of  chemistry   and 
geology  ? — No,  certainly  not  with  regard  to  my  own 
lectureship. 

5338.  Would  you  think   it  desirable  that  the  college 
lecturer  and  the   professor    should  act  in  concert? — 
It  seems  to  me  an  immense  waste  of  a  professor  to   set 
him  to  lecture  upon  the  elementary  parts  of  a  subject  ; 
he  ought  only  to  lecture  upon   the   higher    branches, 
and  to  have   a  comparatively  small  class  of  the   very 
best  students;  in  fact  the  analogy  of  the  mathematical 
and  classical  professors  should   lie  followed  out  in  the 
natural  seieiicosalso.     The  lectures  of  the  mathematical 
professors  would  be  far  over  the  head  of  an  ordinary 
student,  and  1  think   it  is  very  right  that  they  should 
be.     The  college    lecturers  do  all  that  work,  and  by 
arrangement  between  the  college  lecturers  in  natural 
science  and    the    professors    they    might    lighten    the 
professor's    hands,  and  leave   him  free   to  follow  out 
original  investigation,  and  to  carry  on  the  best  students 
only  with  him.     Again,  there  would  be  a  further  ;ul- 
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vantage  to  some  of  the  college  lecturers,  that  if  any  one  of 
them  had  taken  ii]>  some  special  point,  lie,  by  llie  advice 
and  permission  ol'  llie  professor,  might  undertake  all 
the  leaching  in  that  particular  depart inent.  Most,  of 
the  natural  sciences  have  more  than  one  side  ;  it  may 
happen  1 1  lat  the  professor  has  taken  up  one  side,  and 
that  some  college  lecturer  has  taken  up  the  other,  and 
in  that  way  the  students  would  get  better  teaching 
than  if  the  professor  attempted  to  lecture  upon  both 
sides. 

5339.  (Professor  Huxley.)  Would  you  think  that 
the  co-relation  between  the  professors  and  the  tutors 
should  be  official  or  voluntary  ? — I  should  prefer  it  to 
he  official. 

5340.  (Chairman)  Do  you  think  that  the  system 
of  inter-collegiate  lectures  and  examinations   might   be 
carried  to  a  further  extent  with   advantage  ? — Yes,  I 
think  so.     As  far  as  one  can  judge,  the  inter-collegiate 
lectures  answer  very  well;  they  have  not  been   very 
long  at  work  ;  it  is    a   system  which  has  grown  up 
altogether  within  the  last  five  years,  and  I  think   that 
they  are  answering  very  well.     But  there  is  a  difficulty 
that  we  often  feel  in  the  fact  that  the  colleges  do  not 
begin  and  end  work  at  the  same  time;  there  some- 
times  will   be    as   much   as   a  week    difference ;    so 
that  perhaps  when  the  students  of  our  own  college  are 
up,  the  students  of  some  other  college  who  might  have 
a.  wish  to  come  to  our  lectures  are  not  up,  and  you 
never  know  when  to  begin  and  when  to  end. 

5341.  Is   any  serious  objection  entertained  by  any 
of    the    colleges    to   establishing    uniformity    in    that 
respect? — No,  I  do  not  think  there  is,  but  it  is  not 
done. 

5342.  It  merely  goes  on  in  the  old  way  ? — Yes,  it 
goes  on. 

5343.  Are  there  reasons    that  would   make  it  in- 
convenient for  any  of  the  colleges  to  adopt  a  general 
system  ?  —  I    cannot    think    of    any    myself.      That 
is  one  of  the  things  that  a  board  of  education  might  so 
very  well  arrange,   but  we  have  got  nothing  of  that 
kind.     No  machinery  for  acting  in  concert  at  all. 

5344.  How  would  you  propose  that  such  a  board 
should  be  constituted  ? — That  would  be  a  matter  which 
would  require  very  careful  consideration.     I  can  only 
roughly  give  a  general  outline  of  the  system.     I  think 
that  you  might  have  a  representative  from  each  college, 
and  then  say,  either  a  representative  from  each  branch 
of  the  professoriate,  or  if  that  was  not  thought  enough, 
all  the  professors  to  form  a  board,  and  they  should  have 
considerable  legislative   power  in  all  points  of  detail, 
so  that  they  should  not  have  to  be  always  appealing 
to  the  general   body  of  the  University,  but  that  they 
should  act  something  like  a  masters  committee  in  any 
public  school,  where,  if  a  new  book  is  to  be  adopted,  or 
some  changes  made  in  the  time  table,  it  can  be  done 
by  the  masters  themselves  at  their  general  meeting,  and 
the  change  made  without  much  time  lost. 

5345.  With  regard  to  the  fellowships,  might  they, 
in    your   opinion,   be    rendered   a  more    effective   edu- 
cational instrument  than  they  are  ? — I  think  so.  It  seems 
to  me  that    two   notions  with  regard  to    fellowships, 
viz.,  that  they  are   prizes,  and  also  part  payment  for 
work  done,  are   confused    together.     I  think  that  these 
two  views  should  be  clearly  distinguished,  and  that  the 
two  classes  of  fellowships  which  are  already  in  theory 
recognised,  should  be  practically  settled.     There  should 

class  of  fellowships  which  should  be,  as  it,  were, 
prize  fellowships,  given  because  a  man  has  done  some- 
thing or  other  which  has  distinguished  him  ;  I  think 
the.se  should  only  be  tenable  fora  limited  numberof  years, 
that  they  should  be  of  less  value  than  the  other  class, 
and  that  they  should  not  carry  with  them  a  right  of 
residence  for  more  than  a  limited  period,  in  fact  that  a 
man  should  be  rather  more  encouraged  to  go  away 
from  the  University  with  his  prize  fellowship,  than 
to  be  hanging  on  there.  Then  with  regard  to  the 
working  fellowships,  in  their  case  the  essential  con- 
dition of  tenure  would  be  residence  und  taking  part  for 
a  considerable  number  of  years  in  the  work  of  the 
college.  Then;  is  an  inconvenience  which  under 
the  present  system  is  felt  in  some  colleges,  that  the 


tendency  is  for  a  man,  if  he  has  gone  away  for  awhile 

and  has  not,  been  particularly  successful,  to  drift  back 
to  the  college,  and  not  having  Keen  particularly  8UC- 
cessl'ul  elsewhere  he  is  not  »l \va\s  very  successful 
I  here.  The  consequence  of  that  is  that  he  hangs 
on  with  no  suitable  employment,  and  is  often  rather 
apt  to  be  an  encumbrance  and  a  hindrance.  I 
should  like  to  see  the  fellows  of  colleges  in  a  position 
more  analogous  to  that  of  the  masters  of  schools,  that 
there  should  be  no  possibility  of  an  idle  man  staying 
in  college  and  wasting  his  time,  and  simply  acting  as 
an  obstruction. 

5346.  Would    you    propose   that   a  person    should 
be  elected  into  a  working  fellowship  at  once,  or  should 
the  working   fellows  be  taken   from   those    who  have 
already  obtained  prize  fellowships  ? — As  a  rule  I  would 
rather  wait  for  some  little  while,  say  a  year  or  so,  !>e- 
fore  putting  a  man   into  a  working  fellowship;  but  I 
should  so  provide,  tliat  if  there  were  any  very  pressing 
reason,  a  man  might  be  passed  in  a  few  days  from  the 
one  step  to  the  other  ;  and  I  think  that  by  those  means, 
by  making  this  distinction  between   the   two  clas-e-  of 
fellowships,  you  would  be  able  to  get  funds  that  you 
might  then  devote  to  University  purposes.     At  present 
in  many  colleges  a  non-resident  fellow  derives  from  the 
college  more  income  than  he  ought  to  do,  he  derives 
very  nearly  as  much  as  a  resident  fellow,  who  is  doing 
all  the  work  of  the  college,  and  that  I  think  ought  not 
to  be. 

5347.  Would  you  include  active   private   tutors   as 
working  fellows  ? — I  should  as  far  as  possible  endea- 
vour to  get  rid  of  the   necessity  for  private  tutors,  by 
having  a  greater  number  of  lecturers.     My  idea  is,  that 
if  a  man  manifests  any  tendency  to  specialise  himself,  I 
would  at  once  put  him  into  a  working  fellowship,  and 
say,  "  Now,  form  for  yourself  if  you  can  a  class  in  this 
"  particular  subject,  to  which  you  are  devoting  your- 
"  self,"  and  then  if  he  could  make  a  success,  one  would 
give  him   a  small  lectureship  in  addition.     We  practi- 
cally adopt  that  principle,   even  now,  because  all  the 
lectureships  are  not  of  the  same  value. 

5348.  Do  they  depend  partly  upon  the  success  of 
the  lecturer  ? — No,  I  do  not  say  that,  but  rather  upon 
the  special  work  that  the  lecturer  will  have  to  perform. 
Perhaps  I  might  be  allowed  to  go  back  to  what  1  said 
before  with  regard  to  what  my  own  college  does,  and 
to  state  more  distinctly  than  I  think  I  did,  that  our 
lectureships  in  natural  science  are  not  paid  out  of  the 
tuition  money,  that  is  to  say,  out  of  the  fees  paid  by 
the  students  for   instruction,  but  out  of  the  general 
funds  of  the  college.     Our  college  pays  something  more 
than  600/.  a  year  in  that  way  out  of  the  general  college 
funds,  in  addition  to  dividing  the  students'  fees  among 
the  lecturers.     Each  student  pays  18/.  a  year  to  the 
tuition  fund,  and  that  is  divided  among  the  classical 
and  mathematical  lecturers^and  the  tutors.    Then  all  the 
extra    lecturers    are    paid    out    of  the   general    college 
fund,  and  we  pay,  as  1  said,  6001.  a  year  in  that  w.-iv. 

5349.  The  tutors  :ind  the  lecturers   in   classics'and 
mathematics  receive  nothing  as  such  from  the   college 
funds  ? — The  tutors  receive  nothing,  nor  do  the   lec- 
turers ;   only  those  who  are  appointed  in  extra  subjects 
are  paid  from  the  general  college  funds. 

5350.  Would  you  place  the  government  of  the  college 
exclusively  in  the   hands  of  the  working  fellows  ? — 
Yes,  except  perhaps  upon  one  or  two  questions  of  very 
general  public  interest,  but  upon  most  points  I  would. 
Any  very  great  expenditure  for  instance,  1  think  mi^ht 
fairly  be  decided  by  the  whole  body.     We  have  some- 
thing analogous  to  that  now,  inasmuch  as  the  majority 
of  questions   in   many  colleges   are  not  decided  by  all 
the  residents,  but  by  the  master  and  the  eight  senior 
residents. 

5351.  Is  there  a  considerable  difference  in  the  diffe- 
rent colleges  as  to  the  government  ? — Yes.    Some  have 
seniorities,  und   some  have  not.     As  a  rule,  the  larger 
colleges  have  seniorities. 

5352.  Have   the    masters    as   ;v   rule,    considerable 
power  independent  of  the   fellows  ? — That  varies  ac- 
cording to  the  statutes  of  the  different  colleges,  but  I 
should  say  not  as  a  rule.     Certainly  not  in  our  own. 
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5353.  With  re.-pect  to  the  appointment  of  tutors  .-mil 

lecturer-,    does    that     rest     mainly    with     the     masters 

usuallv  ? As  tin-  MS   I   knew,  it  varies   in  different  col- 

In  our  own  college  the  tutors  arc  appointed  by 
the  master  ami  seniors,  and  the  lecturers  are  appointed 
li\  i he  ina-ter  and  seniors,  by  a  recommendation  from 
What  we  call  tin-  education  hoard ;  that  is  to  say,  a 
board  of  lecturers  and  tutors,  but  the  master  and 
.-eniors  are  not  bound  to  accept  the  recommendation. 

5354.  With    regard    to    University   finance,    is    the 
it  Mate  of  things,   in   your  opinion,  satisfactory  ? 

— Very  far  from  satisfactory.  As  a  rule,  onr  profes- 
sors are,  1  think,  very  insufficiently  paid.  The  value, 
nf  most  of  the  chairs  \aries  from  30(W.  to  500/. 
a  year.  Several  of  them  are  only  300/.  a.  year.  The 
stipend  of  the  professor  of  chemistry  is  only  just 
being  raised  to  500/.  a  year.  It  was  3001.  a  year. 
Then  again  we  shall  want  more  professorships  before 
Ion-;.  We  ought  to  have  a  professor  of  physiology, 
and  I  think  the  professorship  of  zoology  and  com- 
parative anatomy  ought  to  be  divided.  Then  I  think 
it  is  very  probable  that  before  long  the  new  pro- 
fe-sorship  of  physics  will  have  to  be  subdivided. 
Then  again  we  ought  to  have  more  assistants  or  de- 
monstrators. I  regard  them  as  quite  as  important  as 
more  professors.  Then  the  funds  which  are  provided 
for  the  maintenance  of  the  museums  and  laboratories 
want  increasing  very  much.  In  every  department  of 
science  the  University  feels  itself  pinched  for  want  of 
means,  and  yet  I  do  not  think  that  it  can  rightly,  with 
its  present  income,  devote  more  than  it  docs  to  the 
maintenance  of  the  museum  and  the  other  depart- 
ments. 

5355.  The  annual  income  of  the  University  is  fully- 
disposed  of  at  present,  is  it  not  "i — Fully  disposed  of  as 
it  seems  to  me,  and  I  think   not  on  the  whole  unfairly 
disposed  of. 

5356.  Therefore  it  is  impossible  that  the  professors 
should    either    be    better    paid,    or    other    professors 
appointed,   unless  means  are  found  of  increasing  the 
University     income  ?  —  Quite     so.      Wo    have    now 
hardly  any  money  left   to  purchase  specimens  for  the 
museums,  so  much  is  swallowed  tip  in  what  I  may  call 
management  expenses. 

5357.  Can  you  point  out  any  source  from  which  you 
think  the  University  income  might  be  augmented  ? — 
It  clearly  must  come  from  the  colleges.     The  Univer- 
sity has  a  claim  upon  them.     These  things  are  for  the 
benefit  of  the  students  who  come  to  the  colleges. 

5358.  We  have  heard  already  from  other  witnesses 
from    Cambridge,    that   there  seems   to   be  a  sort  of 
general  admission  that  something  of  that  kind  ought  to 
be  done,  do  you  think  that  that  is  so  ? — I  think  there 
is  no  doubt  of  that.     A  question  bearing   upon  that 
was  debated  ill  our  last  general  college  meeting,  and  I 
suppose  it  is  no  breach  of  confidence  to   say  that  there 
was  almost  unanimity  upon  the  general  principle  that 
the  University  ought  to  be  aided.     The   difficulty  is 
that  there  are  many  who  think  that  the  University  as 
at  present  constituted  is  not  the  best  manager  of  finance, 
they  would  like  to  see  some  important  changes  made  in 
that  res]K'ct,    and   changes   somewhat    of    the  nature 
which  1  have  indicated.      I   think   that  there  ought  to 

kind  of  representative  board,  a  sort  of  house  as  it 
were  representing  the  colleges,  and  also  representing 
the  University,  and  that  it  should  have  powers  some- 
what similar  to  those  of  the  House  of  Parliament,  and 
should  assign  the  revenue  to  the  various  departments 
in  Mich  proportions  as  may  seem  fit  to  it. 

5359.  Do  you  see  any  objection  to  one  proposal  that 
we    have    heard    already    mentioned   more  than   once, 
nanielv,  of  taxing  the    college-  n  certain  per-ecntage  of 
their    income  ? — -I    should    myself  prefer    to    consoli- 
date sonic  of  the  fellowships   into    professorships,  and 
so    liberate    to   the    University  the  money    which   they 
now  pay  to  the    professors,  that  the  colleges   should   as 
it    were  alliliate  the  professors   to  themselves  to  a  great, 
extent,  and  so  liberate  the  funds,  and   then   that  those 
liberated  funds  should  be  dealt  with  by  this  representa- 
tive body.     1  think  so  for  two  reasons.     1  look  upon  it 
as  a  very  great  advantage  to  :i  college  to  have  amongst 


its  members  two  or  three  professors  and  eminent  men, 
and  I  am  not  quite  sure  whether  the  position  of  a 
fellow  of  a  college  would  be  wholly  unwelcome  to  a 
professor.  He  would  look  upon  the  college  as  his 
second  home. 

5360.  I  suppose  upon  fellowships  being  consolidated 
into   professorships   yon   would  not   make    celibacy    a 
necessary  condition  ? — No  ;  in  fact  it  is   not  necessary 
now  under  these  circumstances.     If  any  fellow  of  a 
college  obtained  a  professorship  which  was  of  such  a 
value  that  it  was  tenable   with  his  fellowship,  that  is  if 
it  did  not  exceed  a  certain  value,  he  would  at  once  be 
free  from  all  restrictions  of  the   nature   of  celibacy,  so 
long  as  he  retained  the  professorship.     Our  statute  on 
that  point  with  regard  to  the  vacation   of  fellowships' 
by  marriage  is  to  this  effect  :   "  Every  fellow  hereafter 
"  elected   shall  vacate  his  fellowship  upon   marriage, 
"  unless  he  hold  a  professorship  or  public  lectureship 
"  in    the    University,    or  the  office    of  public  orator, 
"  lecturer,  or  registrar  in  the  same.     No  married  fellow 
"  shall  in  any  case  reside  in  college,  nor  be  nor  act  as 
"  a  senior." 

5361.  Has  your  college  elected  any   professors  to 
fellowships  ? — No,  we  have  not. 

5362.  I3ut  that  has  been  done  in  certain  cases,  has 
it  not  ? — Yes. 

5363.  I  gather  from  what  you  have  stated  that  you 
would  provide  for  a  considerable  number  of  professor- 
ships, by  consolidating  fellowships,  and  allow  most  of 
the  University  funds  to  be  applied  to  other  purposes, 
such  as  you  have  indicated,  namely,  providing  assistants 
and  funds  for  the  maintenance  of  the  museums  and 
laboratories  ? — -Yes  ;  I  think  that  a  considerable  number 
might  be  provided  for  in  that  way,  not  all,  but  that  wo 
might  very  much  relieve  the  University.     I  should  be 
perfect!  v  willing  myself  to  see  four  fellowships  in  St. 
John's  College,  consolidated  into  two  professorship*. 

5364.  Do  you  think  that  a  plan  of  that  kind  would 
meet  with  less  resistance  generally  in  the  University, 
than  any  plan  of  taxation? — I  am  inclined  to  think  it 
would,  but  I  find  that  as  many  men,  so  many  opinions, 
is  very  much  the  rule.     It  is  very  difficult  to  answer 
positively   upon  that  point  .as  there  is  such  a  great 
diversity  of  opinion. 

5365.  Would  your  college  have  the  power  of  carrying 
such    an    arrangement    into   effect  without    additional 
powers  ? — We  could  not  reduce  the  number  of  fellow- 
ships without  additional  powers  ;  I  think  we  must  have 
additional  powers  in  any  case. 

5366.  Do  you  think  that  the  smaller  colleges  generally 
would  be  willing  to  agree  to   this  plan? — I   have    no 
means  of  knowing  with  accuracy. 

5367.  They  have  of  course  so  much   fewer  fellow- 
ships ? — Yes.      My    idea    was    that    the    best    way    of 
arranging  that  would  be  to  take  a  fellowship  from  each 
of  two  small  colleges,   to  pay  the  joint  dividend   to  a 
professor,  and  that  the  professor  should  rank  as  a  fellow 
of  the  one  college,  and  of  the  other  alternately. 

5368.  As  a  general   rule,   do  you  think  two  fellow- 
ships would  be  about  sufficient  to  provide  for  a  pro- 
fessorship ? — I  think   it  would  be  a  moderate  endow- 
ment.    It  would  not  be  as  much  as  1  should  like  to 
give,  but  I  do  not  see  my  way  at  present  to  much  more. 
It  would  probably   be   worth  something  like   500/.   a 
year,  rather  more  than  less. 

5369.  What  in  your  opinion  would  be   an  adequate 
salary  for  a  professor  ?  Do  you  think  that  500L,  which 
perhaps  now  may  be  considered  to  be  the  standard  of 
th"  Uuiversitv,  is   as   much   as  you  would  wish  ? — No, 
it  is  not  as  much   as  I  should  wish.     It  is  a  question 
which  a  married   man  can  answer  better  than  myself, 
for  a  professor  ought  to  have  an  income  sufficient  to 
support  a  moderate  establishment  as  a  married  man  ; 
but  I  should    think  something   like   700/.    would    be 
nearer  to  it. 

5370.  Very   few   professorships    at    Cambridge,    I 
presume,  come  up  to  that? — Very  few. 

5371.  Besides  professorships  in  science,  are  you  of 
opinion  that  additional    professorships   are   required  in 
other  departments  of  knowledge  ? — Yes,  for  instance, 
we  have  no  one  to  represent  the  modern  languages  at  all. 
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I  think  llnit.  we  ought,  (o  have  cither  a  professor,  or  ll 
public  lecturer  in  1'Yeneh  :ni(i  (iernian  at  lens)  ;  up  to 
this  present  time  xve  have  no  pmlessor  of  Anglo-Saxon 
or  in  fact  of  the  KnglNi  language,  lint  by  the  liberality 
of  Dr.  liosvvorlh  \ve  sliiill  li;i\e  tliat  want  supplied 
before  long. 

5372.  Have   yon   ever   framed   any  estimate   of  (lie 
amount  which  eillier  directly  or  indirectly  the  Univer- 
sity, in  your  opinion,  requires  in  addition  to  its  present 
income   to  carry  out  all  that  you  would   like  to  see  it 
accomplish  ? — No,   I   have   not,  and    it  would   be  very 
difficult  to  do  that. 

5373.  Could  the  University,  do  you  think,  make  a 
s;ood  use  of  an  additional  IOJOOOI.  a  year  if  it  had  il  al 
ils  disposal  ? — Yes,  I  should  certainly  think  it,  could,  or 
within  a  very  few  years  it  would  be  able  to  do  so. 

5374.  Do  you  think  it  desirable  that  all  the  colleges 
should  oiler    definite    rewards  for    proficiency   in    the 
natural  sciences  ? — Yes,  certainly.     I  do  not  think  you 
will   have  candidates  coming  simply  upon   (he  hope  of 
reward;   you   must   say,   We  will  give  you  something 
to  begin   with.      If  you  state  that   if  good  candidates 
come,  here    is  such  and  such  u   prize,  good   candidates 
will  present  themselves. 

5375.  (Professor  Huxley.)  Is   not  the  working  of 
the  present  system  rather  in  the  opposite  direction,  that 
good  men  are  rather  brilicd  away  from  natural  science 
by  finding  that  rewards  are  only  obtainable  in  other 
directions  ? — I  certainly  think  that  up   to  very  lately 
it  acted  in  that  way,  and  it  would  be  a  question  rather 
of  the  college  now.     Of  course   I   can   only  speak  for 
iny   own   college,  but   I  do   not  think  that  any   good 
natural  science  st  IK  lent .in  my  own  college  has  any  reason 
to  fear  that  he  would   injure  his  interests  by  following 
natural  science. 

5376.  May  I  ask  precisely  what  you  mean  by  natural 
science  ? — It  is  difficult  to  define  exactly,  but  I  suppose 
the  best  definition  would  be  the  subjects  which  are  ex- 
amined in  for  our  tripos.    These  are  the  regulations  for 
the   natural    sciences    tripos   adopted    by  the    Senate, 
"  That   the   subjects   of    examination    be   chemistry, 
"  botany,  geology,  mineralogy,  and  zoology,  with  com- 
"  parative    anatomy,    and    comparative    physiology." 
Here  chemistry  is  taken  to  include  chemical   physics, 
electricity,    heat,    and    light,    and    after   that   passage 
general  schedules  are  given,  explaining  rather  more 
fully,  which   will  be   found  at  pages  40  to   45  of  the 
Cambridge  Calendar  for  1870. 

5377.  (Chairman.)  1  believe   your   subjects  are  so 
treated  in  the  natural  science  tripos   as  not  to  require 
much  mathematics  ? — Precisely  so. 

5378.  Mas  your  college  offered  any  definite  reward 
for  proficiency  in  those  sciences  ? — It  has  offered  that 
reward  which   I  mentioned,  namely,  an  exhibition,  it 
has  offered  no  fellowship.     If  we  offered  a  fellowship 
it  would  be  necessary  to  throw  it  open,  as  Trinity  has 
done,  to  the  whole  University.     1  am  not  qnite  so  sure 
as  to  the  necessity  of  offering  rewards  when  you  have 
once  got  the  students  to  come.     The  important  thing 
I    think  is  to  offer  inducements  to  them  to  come  to  the 
University,    but   perhaps  it   would  be  better  to  offer 
fellowships  also. 

5379.  If  a  man  of  your  college  who  was  known  and 
generally    recognised    to  be   very    eminent    in    some 
branches  of  natural  science,  were   to  present  himself 
for  a  fellowship,  do  you  think  that  he  would  have  a 
good  chance  of  being  elected  ? — I  feel  certain  of  it,  and 
my  reason  is  this,  that  we  have  elected  men  for  dis- 
tinction in  oriental  languages,  including   Hebrew,  and 
for  distinction  in  moral  science,  and  in  theology,  apart 
from  any  question    of  their   classical   or   mathematical 
abilities.      In   fact   some  of  them    have  not   taken   any 
place  in  either  the  classical  or  the  mathematical  tripos, 
ami  so  1  suppose   our   college   would  do  the  same  for 
natural   sciences.      At.  any    rate,  as   a   college   tutor,    I 
iny.-clf  always  feel   that   I  can  sav  with  confidence  to  a 
pupil,  "1  am  certain  that  if  yon  show  merit  the  college 
will  reward  it." 

5380.  Have    many    of   the    other    colleges  adopted 
measures  of  the  same   kind  as   St.  John's   with   regard 
to  scholarships  for  proficiency  in  the  natural  science-;  •• 
2COCO. 


;  I   have  here  a  list  of  the   scholarships  proposed          .  ,Ktv- 
this  year  printed  in  the  third  volume  of  the  publication    *•  J  •Bounty. 
called   "Nature,"  No.  ti'.',,  and  it  is  a  long  one.   Trinity, 
SI.     .John's,     Christ's,     Cains,    Clare,    Downing,    and     13  Feb.  1871. 

Sydney     Su-.-e\     ale      mentioned      here.       I,ast     year 

Si.  Peter's  gave  one,  but  I  do  not  see  il.  in  this  list. 
They  possibly  may  not,  have  yet,  published  their  noti- 
fication. 

5ISSI.  Are  some  of  the  colleges  unwilling  in  vour 
opinion  to  take  measures  of  ibis  kind  !'  —I  think  BO. 

."j.'!S2.  They  would  prefer  to  go  on  giving  fellowships 
solely  for  mat  hematics  and  classics  '?  -Yes.  1  am  not 
sun;  whether  sometimes  there  would  not  be  other 
barriers  raised.  I  remember  one  case  verv  di-tiiid  I  v 
where  a  candidate  was  declared  not  qualified.  It,  was 
a  very  singular  thing,  for  he  had  all  but  succeeded  at 
another  college  where  there  happened  to  be  a  very- 
sharp  competition  indeed,  and  it  was  certainly  a  curious 
thing  if  ho  did  so  differently  in  two  examinations  <,> 
closely  alike,  the  subjects  in  both  being,  1  believe,  sub- 
stantially the  same.  Botany  was  one  of  them,  and 
physiology  was  another.  It  was  a  noteworthy  result, 
because  the  candidate  did  not  belong  to  any  Christian 
body. 

5383.  Are  candidates  for  scholarships  in  the  natural 
sciences  examined  solely  in  certain  branches  of  those 
sciences,  or  are  they  required  to  show  a  certain  amount 
of  general    knowledge,    classical   or  mathematical,   in 
addition  ? — In,  I  think,  every  case   there  is    nothing 
more    required.      In  our   own  college  tin-re  is  nothing 
more  required,  but  we  make;  it  a  condition  that  a  man 
shall  pass  the  previous  examination  within  two  years, 
or  else  he  loses  at  the  end  of  the  two  years  the  exhibi- 
tion ;  but  we  do   not  examine  him  in  anything. 

5384.  Can  you  suggest  any   plan   by  which   college 
lectures  should  be  brought  into  connexion  with   the 
lectures  delivered  on   the  course  of  instruction   under 
the  direction  of  the  professors  ? — I  think  that  every 
college  lecturer,  on  his  appointment,  should  be  given 
clearly  to  understand,  that  subject  to  a  reference  to  the 
goveriug  body  of  his  own  college,  he  was  to  consider 
himself  under  the  general  direction  of  the  professor, 
and  that  it  was  his  duty  (always  keeping  of  course  his 
duty  to  his  own  college  in  view)  as   far  as  possible  to 
help  the  professor  in  his  work.     \>y  that  means  the 
appointment  of  demonstrators  might  often  be  saved  to 
the  University,  and  then  I  think  in  return  for  that  the 
college    lecturers    should    be   allowed,    under    fit   and 
proper  regulations,  to  make  some  use  of  the  specimens 
in  the  museums,  and  of  the  laboratories  of  the  Univer- 
sity,   for   the   purpose   of  illustrating    their    lectures. 
They   should  even,    under   certain    circumstances,    be 
allowed  to  lecture  in  some  of  the  rooms  in  the  museums  ; 
not    as    a   general    rule,    but    under    certain    circum- 
stances,  as  where    specimens    were   very  fragile   and 
could  not  be  transferred   easily,  and   they  should  occa- 
sionally  use  the  University  laboratories.      No  doubt 
that  could   often   be  done  by  the  good  will  of  the  pro- 
fessors now,  but  I  should  like   to  see  it  as  a  matter  of 
system.     No  persons  can  be  kinder  or  more  willing  to 
help  lecturers  or  students  than  the  University  profes- 
sors are,  but  still  one  would  like  to  have  it  a  regular 
system,  and   not  to  depend  upon   the  individual  pro- 
fessors. 

5385.  And  you  would  wish  this  to  be  brought  about 
by  means  of  a  board  of  some  kind  ? — I  think  it  is  just 
one  of  those  things  which  a  kind  of  educational  board 
might  very  well  arrange. 

538G.  Do  you  think  that  the  board  that  you  spoke 
of  previously  for  managing  the  contributions  of  the 
colleges,  could  undertake  the  duties  of  an  educational 
board  ? — Hardly,  I  think.  A  board  of  finance  should 
be  rather  chosen  from  persons  like  college  bursars  or 
the  heads  of  colleges,  and  the  educational  board  should 
be  composed  of  persons  directly  engaged  in  teaching, 
college  tutors,  lecturers,  and  University  professors. 
Besides  that,  I  think  that  the  union  of  the  two  would 
give  the  board  too  much  to  do. 

5387.  St.  John's   college  has  a  chemical  laboratory, 
has  it  not  ? — Yes,  a  small  one. 

5388.  Do  you  think  that  some  subsidiary  laboratories 

U  u 
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of  that  kind  are  desirable  in  addition  to  I  he  University 

T.<;.  t:    .-,,-y,     lalmrntories  ?—  Seeing  that    the  roller's    stretch  over  a 

I'-.l>.  ,le!il  of  ground,  1  think  that  there  is  a  convenience 

~~  in  having  here  and   there  a   small   liiboratory.     Time 

•  -       would  to  lost  in  going  half  ft  mile  up  to  the  University 

laboratory,    whereas   a  man  might  run   down   for  an 

hour  or  so  to  the  college   laboratory  and   perform  any 

ordinary    experiment.       They   should  not  have    very 

expensive  or  elaborate   Laboratories  in  the  colleges,  but 

small  ones. 

5389.  Would   the    University    and   the  colleges   at 
present.  ha\e  power  if  they  chose,  to  establish  a  board 
such  as  you   have   been    speaking  of? — I  should  doubt 
it  very  much.     It  would  be  rather  a  nice  question  of 
the  bO&BtmCtioH  of  the  statutes,  but   1  should  doubt  it. 
I  do  not  think  that  there  would  be  any  chance  of  doing 
it   at    present   under    the    present    government  of  the 
University.      1  think   too  that  the   board  would  have 
no  power  to  enforce  its  decrees. 

5390.  Would   you   put   the   ordinary  mathematical 
lectures    under    the   directions   of  such   a  board  ? — I 
should  have  it  a  general  education  board.     There  might 
be  some  plan  devised  for  cutting  it  up  into  sections  as 
a  mutter  of  convenience,  but  I  think  that  on  the  whole 
it  would  be  better  to  have  a  general  educational  board 
for  the  whole  University. 

5391.  You  would  wish  to  see  this  board   have   a 
general   control   over   the   education  provided  in   the 
colleges  ? — Yes,  and  in  the  University  also. 

5392.  You  would  make  the  whole  parts  of  the  same 
system  ? — Yes,  parts  of  the  same  system. 

5393.  {Professor  Smith.)  You  stated  that  you  would 
divide    the    fellowships    into    two   classes,    into   prize 
fellowships,  and  into  working  fellowships ;  and  I  think 
you  said  that    in  your  opinion    the  prize  fellowships 
should   be  terminable  ? — Yes,  I  think  a  man  should  be 
supposed  to  have  won  a  prize  of  such  and  such  a  value, 
and  I  would  put  no  other  restrictions  upon  it.     He 
should  hold  that  prize  fellowship  for  a  fixed  period, 
whether  he  married  or  not,  or  whether  he  took  orders 
or  not.     I  would  give  it  him  as  an  annuity  for  so  many 
years  to  help  him  at  starting  in  life. 

5394.  Will  you  state  the  number  of  years  that  you 
think  would  be  adequate  ? — Not  more  than   10  from 
the  B.A.  degree. 

5395.  Diil  I  understand  you  to  say  that  they  should 
be  free  from  the  restriction  of  celibacy  ? — Yes,  I  should 
free  them  from  all  restrictions. 

5396.  And  with  regard  to  the  working  fellowships 
would  it  be  your  view  that  those  should  be  terminable 
also  ? — I  think  that  if  a  man   held   a  working  fellow- 
ship for  a  fair  number  of  years,  say  for  about  12  or  13 
years,  he  might  then  be  allowed  to  retain  his  fellowship 
either  for  life  or  at  any  rate  until  he  married. 

5397.  Then  you  would  propose  to  retain  the  restric- 
tion of  celibacy  in  the  case   of  working  fellowships  ? — 
Yes,  mi  the  whole  1  should.     There  are  no  doubt  many 
objections  to  it,  but  there  are  objections  also  to  a  large 
infusion  of  married  fellows.     It  is  a  very  important 
thing  in  a  college   to   have   a  considerable  number   of 
fellows  actually  residing  about   in   the  college.     There 
might  he  much  mischief  going  on  which  is  now  stopped, 
or  which    in    fact    never   takes   place   at  all   owing    to 
the  simple   fact    that    then'   are    persons  in   the  position 
of  fellows  scattered  all   about   the   college,  and  I  attach 
very  great  value    in    a  disciplinary  point  of  view  to 
that. 

.>!(>*.  And  you  think  that  even  with  that  restriction 
you  could  hope  to  retain  permanently  for  the  purposes 

of  college  leaching  tin1  BOTV] <  of  really  able  men? — 

Ye-.  I  think  we  should.  No  doubt  the  celibacy  dilli- 
culty  would  be  a  very  great  one,  but  still  I  think  that 
We  should  be  able  to  retain  enough. 

5399.  With  regard  to  the  scholarships  thai  are  given 
to  natural  science  I  understand  yon  to  say  that  it  was 
not  advertised  beforehand,  that,  soand  so  is  lo  be  given  ? 
— Not  tin'  foundation  scholarships.  Nothing  gi\ento 
Students  already  in  residence  is  advertised  beforehand. 
We  only  advertise  beforehand  those  rewards  that  we 
offer  to  students  who  have  not  yet  commenced  resi- 
dence, or  who  are,  in  their  first  term  of  residence. 


5400.  Then  there   are   some   scholarships,  are   there 
not,  that  are  open,  not    to   members  of  the  college,  but 
are  advertised    as    being  open   lo  si  ndenls  \\  ho  ha  . 

yet  come  into  re.-idence,  indeed  to  persons  not  yet 
matriculated  ? — They  are  not  technically  scholars  under 
the  statutes.  We  call  them  minor  scholars  and  exhibi- 
tioners. A  scholar  is  actually  a  member  of  a  foundation 
under  the  statutes,  but  it  is  purely  a  technical  differ- 
ence. 

5401.  With  regard   to  the   stimulus   to  education  in 
the   schools   the   effect   is   the   same,  is   it   not? — Yes, 
entirely. 

5402.  Is  there  every  year  given   in   your  college  a 
scholarship  for  natural   science  that  can  be  competed 
for  by  boys  in  the  schools? — Yes,  one  every  year — we 
call  it  an  exhibition,  and  in  fact  it   is  a  good  thing  for 
the  holder   that  it   is   an    exhibition,  because  he   is  not 
disqualified   from  holding  a  college   scholarship   along 
with  it,  and  the  gentleman  who  won  the  first  exhibition 
that:  we  offered  was  last  June  appointed  a  scholar  ;  so 
that  for  this  year  he  will  have  his  income  as  an  exhi- 
bitioner, and  his  income   as  a  scholar,  in  fact  he  will 
get  1001.  for  this  year. 

5403.  You  spoke  of  there  being  some  doubt  existing 
in  the  minds  of   the  residents  and  students  in  some 
colleges  as  to  whether  the  same  rewards  in  the  wav  of 
fellowships  particularly  would  be  open  to  them  if  they 
devoted  themselves  to  natural  science  as  if  they  devoted 
themselves  to   the    older  studies,   classics  and  mathe- 
matics ;  is  there  any  plan  that   you  .could  suggest  for 
general  adoption  by  the  colleges  that   would   tend  to 
obviate  that  ? — I  am  afraid  that  we   must  leave  that  to 
time  and  public  opinion.     I  cannot   see  my  way  to  any 
plan  ;  of  course  you  could  always  evade  anv  rule  upon 
the  subject  if  you  wished  to  evade  it,  under  the  pretext 
of  a  man  not  being  a  properly  qualified  candidate.  You 
must  really  leave  it  to  time  and  public  opinion. 

5404.  Have  yon  formed  any  opinion  as  to  whether 
the  candidates  who  obtain  high  places  in   the   natural 
science  tripos  are  really  equal  in  ability  to  the  men  who 
obtain  high   places  in  the   mathematical  and  classical 
triposes? — 1  think  as  a  rule  they  are  now.     You   can- 
not quite  compare  place  with  place,  but  I  should  say 
that  a  man  who  gets  the    first    place   in   the   natural 
sciences  tripos  is,  generally  speaking,  equal  in  abilities 
to  one   who   takes  a   very  high  place  in   the  classical 
or  mathematical   tripos,  and  in  a  few    years   I   have 
every  reason  to  hope  that  they  will  be  quite  equal.     It 
does   not   always  follow   that    a    man    who    was   say 
fourth  in  the  first  class  natural  sciences  tripos  would  be 
as  good  as  a  man  who  was  fourth  or  fifth  in  the  classical 
tripos. 

5405.  Has  there  been  any  complaint,  or  have  you 
heard  it  commented  upon,  that  the  subject  of  experi- 
mental physics  is  not  counted  as  a  separate   subject  in 
the   natural    sciences  tripos,   but  is   only  introduced  in 
a  side  manner  as   it.   were   as   the  subject  of  chemical 
physics? — Yes,  it  has  been  commented  upon,   but   I 
believe  it  will  be  corrected  shortly.     There  is  a  scheme 
now  under  the  consideration  of  the  Natural    Science 
Board,  which  will,  if  accepted,  alter  that  ;  but  1  have' 
not  yet.  examined  the  scheme  as  it  is  not  yet  published. 

5406.  (Professor  Huxley.)  In  speaking  of  the  dis- 
tribinion  of  functions  between  the  professor  and  the 
college   lecturer,   I   understood  you   to  say  that  you 
thought  it  might  be  desirable  that  the  professor  should 
sometimes  take  one  special  division  of  his  subject  and 
that  the  college  lecturer  should  take  another  ;  might  I 
ask  if  you  do  not  think  that  that  would  lead  to  injurious 
results  ;    is  it  not  very  desirable   that  a   University 
professor  should  give  the  broadest  and   most  general 
views  of  the  subject,  and  that  he  should  endeavour  to 
put  the  students  into  possession  of  the   aspect  of  the 
science  as  it  now  exists  as  a  whole — take  a  concrete 
case  for  example — do  not  you  think  that  it  would   be 
rather   undesirable   that  the  professor   of  geology  at 
Cambridge  should  take,  we  will  say,  the  subject  of 
tertiary  geology,  with  which  he  might  be  particularly 
intimate,  and  that  ho  should  leave  all  the  rest  of  the 
subject  to  some  college  lecturer  who  might   think    it 
desirable  to  occupy  himself  in  the  matter  ;  is  it  not 
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much  more  tin;  business  of  the  professor  to  instil  into 

l]|-  .-indents  :i  i plote  knowledge  of  the  principles  of 

''"'  subjecl  .-mil  to  leave  to  others  the  working  out 
ol  the  details  ?— I  think  you  have  a  little  misappre- 
hended my  meaning.  Ol' course  tin;  p  Imuld 
bo  able  to  gives  broad  and  general  view  of  :i  sub- 
j''r|.  but  "In  ii  it  docs  not  follow  that  he  would  bo  able 
to  teach  the  details  of  every  branch  of  the  subject. 
Taking  I  he  example  that  you  have  •riven  me,  of  course 
the  professor  ought  to  lie  able  to  lecture  Upon  ii 
•leal  mi. re  than  I erl  in ry  geology,  but  to  geology  itself 
there  are  two  or  three  sides,  there  is  the  chemical  and 
mineralogical  side  and  there  is  the  pahvontologieal  side, 
and  that,  extensive  OIK-  which  we  might  call  the  physical 
or  physical  geography  aide.  It  might  very  well  happen 
that  although  the  professor  had  got  n  general  broad  \  lew 
ol'  the  results  of  those  three  sides  he  might  have  turned 
his  attention,  say,  either  to  the  side  of  physical 
geography,  or  to  the  side  of  palaeontology,,  or  to  both 
those  sides,  and  might  not  be  able  to  go  into  the  latest 
discoveries,  and  the  details  of  the  latest  discoveries 
upon  the  chemical  or  mineralogical  side.  He  might 
not,  lor  instance,  have  worked  rocks  microscopically 
90  as  to  be  thoroughly  well  up  in  that;  but  I  think 
il  would  be  very  desirable  that  a  student,  if  he 
lias  a  taste  in  that  way,  should  be  able  to  go  to  some 
one  who  could  give  him  a  short  course  of  lecture's  upon 
the  microscopical  structure  of  rocks. 

5407.  Do  you  think  that  the  function  of  the  college 
lecturer  would  be  the  filling  up  of  details  ? — Yes,  and 
also  I  may  say  the  drilling  of  the  rank  and  file  students, 
the    men   who  simply  want  to  know   the   elementary 
parts  of  u  subject. 

5408.  Do  not  you  think  that  there  might  be  a  little 
awkwardness  in  giving  the  college  lecturers  the  use  of 
the  University  laboratories,  ought  they  not  to  be  occu- 
pied by  students  working  under  the  professor  or  under 
his   direction? — I   was   only    speaking  of   exceptional 
cases.     If  there  were  some  general   managing  board, 
and  if  the  college  lecturers  and  professors  were  reason- 
able and  tolerably  good-tempered  men,  I  do  not  see 
why  any  difficulty  should  arise. 

5409.  What  occurred  to  me  was  that  the  University 
laboratories  ought  to  be  occupied  by  students  following 
the  instruction  of  the  professor  and  being  put  through 
their  work   by  the  demonstrator  and  the  like,  so  that 
there  would  not  be  room  or  opportunity  for  what  you 
propose;  'i — That  of  course  would  be  a  question  of 'the 
si/c  of  the  laboratory.     The  college  lecturer  himself,  I 
should  hope,  would   consider   himself  a   student  in  one 
sense  of  the  word,  at  least  his  lectures  would  not  be 
worth  much  unless  he  did. 

5410.  Would   not   it  be  better,  upon  the  whole,  to 
have  subsidiary  laboratories  and   subsidiary  places  of 
demonstration   attached  to  the  colleges  in  which  that 
work  might  be  done  ?— I  think  that  would  depend  very 
much  upon  the  subject,  upon  the  number  of  students, 
and  upon  the  kind  of  apparatus  wanted.      Some  of  the 
apparatus  required    is  very  costly,  and  it  seems  to  me 
that  it,  would  be  a  pity  to  multiply  it  unnecessarily. 

5411.  If  you  contemplate  only  teaching  the  elements 
of  the  subject  in  the  college  that  would  not  be  the 

'-'  '• — Just  so ;  but  even  now  when  one  is  teaching 
the  elements  of  the  subject,  one  would  be  very  glad  to 
have  occasional  access  to  a  good  instrument  or  to  a 
valuable  specimen. 

5412.  (Sir. I.  P.  Kaif-Shuttleworth.)  We  have  had 
:  in    evidence    that  about  4,0007.  is   at  present  sup- 
plied from  the  University  chest  to  the  maintenance 
of  the  professoriate    and    the  museum  ?— No   doubt 
dial  i 

T»e  r.  mission  reported  in  favour  of 

:'  the  University  for  the 

purpose  ol  establishing  M.   University  professoriate  a 
laboratories,  and    so    on,  which  would    pro- 
M|>»»    their     estimate    of    the     annual     income 
ol     the    colleges,   about    9,000/.    per    annum.      I    ob- 
serve   that   you    suggest   that   TOO/,   a  year    would    be 
aOOUl  a  proper   aver.-,.,,    salary  to  fee  given   to  the   pro- 
May  I  bring  to  your  attention   that .  90UO/ 
a    yejtf    would    only    supply    700/.    a   year    to   about 


/,•,,- 
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I.'!  professors?— Yes,  but  have  you  taken  into  con-  /„,.. 

sideration  in  making  that  calculation  the  chairs  which    '/'•  '•    /•' 
are  specially  endowed  ?    There  are  special  endowments 
to  some  of  the  chairs,  BOm«  are  ••ndowed  from  n-parale 
lunds,  and   I  cannot  say.  not  having  the  materials  before 
me,  how  fiir  you  have  taken  those  in. 

6414  So  that  besides  the  9,(XK)/.  H  yfiftr,  there 
would  be  a  certain  amount  of  special  endowment  ;  are 
yon  prepared  to  state  approximately  what  the  amount 
ol  that  special  endowment  is?— I  could  not  state  that 
without  reference. 

5415.  At  all  events  you  would  think  that  9,000/  a 
year  would  not  he  sufficient  for  the  endowment  of  the 
professorship*,    seeing    that,    there   are   already  13  pro- 

fessorships  endowed  by  the  4,000/.  a  year?— No      1 
look  upon  this  9.000/.  a  year  as  simply  in  addition  to 

what  the  University  now  has. 

5416.  It  has  been  suggested  t,,  the  Commission  that 
4,OOOA  a  year  should  be  mainly  applied  to  the  mainte- 
nance and  extension  of  nuiseums.laboratories,  and  oi  her 
similar  University  objects,  and  that  the  sum  of  9  (XX)/ 
a  year  obtained  by  the  tax  of  five  per  cent,  should  be 
applied  to  the  endowment  of  professorships.     Do  you 
think   that   that   fund,   together   with    the    existing 
endowments  of  the  professorships  would  bo  sufficient 
for  the  purpose  ?— I  think  it  might  at  present,  but  of 
course  it  is  very  difficult  to  give  a  precise  answer  to  a 
question  of  that  kind.     At  any  rate  it  would  put  us  in 
a  very  much  better  position  than  we  are  in  at  present 

5417.  You   contemplate  an  increase   of  the   num- 
ber of  professors,  and  that  with  the  professors  there 
should  be  a  sufficient  number  of  assistants,  demonstra- 
tors, curators  of  museums,  and  so  on,  all  of  which  would 
probably  have  to   be  provided  from  the  University 
fund;  taking  that    into    account,   does  it   not  seem 
that  9,000/.  a  year  is  scarcely  a  sufficient  sum,  even 

the  permanently  endowed  professorships  were  to  be 
taken  into  account  ? — I  anticipate  that  we  should  find 
before  very  long  that  we  wanted  some  more.  Of 
course  it  would  not  follow  that  we  should  pay  all  the 
professors  as  much  as  700/.  a  year,  there  might  be 
professors  very  little  of  whoso  time  by  the  nature  of 
the  subject  need  be  taken  up,  who  might  have  other 
occupations  and  whose  residence  need  not  be  enforced. 
They  might  come  and  give  their  course  of  lectures,  or 
two  courses  of  lectures,  or  what  not,  and  have  some 
other  occupation  or  lectures  elsewhere. 

5418.  Might  it  not  also  be  trreatly  to  the  interest 
both  of  science  and  of  the  rniveisi'ty,  to  secure-  the 
residence  of  some  men  of  very  great   eminence  by 
giving  them  a  larger  emolument  than  700/.  a  year  ? 

-It  might  in  some  cases  ;  but  you  see  that  depends 
so  very  much  upon  what  the  habits  of  the  time  are. 
Everyone  knows  that  the  value  of  money  in  that  way 
has  decreased  within  a  comparatively  very  recent 
period,  and  it  may  decrease  more,  or  possibly  the  mode 
of  life  may  become  more  simple,  and  so  the  claims 
upon  a  man's  purse  may  become  less. 

5419.  As  one  mode  of  providing  a  central  fund  of 
the  University  for  the  creation  of  professorships,  and 
all   their  accessories,  you  spoke  of  the  consolidation  of 

llowships  into  professorships  ;  I  apprehend  that  for 
that  purpose  there  is  no  existing  power  in  the  Uni- 
versity ?_ To  the  best  of  my  belief  there  is  none.  \Vc 
should  have  to  apply  for  an  extra  statute. 

5420.  But  there  would  beat  all  evebta  even  then  no 
co-ordinating  power   so  to  regulate  the  action  of  the 
several  colleges  as  to  produce  such  a  result  as  the  con- 
sultative board  may  desire  for  the  whole  Univcr.-itv. 
Such  a  result,  for  example,  as  the  Education  Board. 

which  you  propose,  would  desire  to  bring  about  ? Of 

course  the  council  of  the  University  might   prop: 
scheme  to  the  Senate,  and  if  the  Senate  accepted  it  1 
ha\e  no  doubt  action  might,  in  that,  rather  roundabout 
way  which  I  sketched  at  the  beginning,  be  taken,  but 
there  is  no  immediate  way  of  doing  it. 

5421.  But  the  impediments  to  the  operation  of  that 
power  are  in   your  conception    very  great    at   present, 
and  likely  to  prove  rather  an  unpleasant   obstruction  ? 
— I  think  so. 

5422.  And  you  want   to  confer  upon  the  Educa- 

U  u  2 
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Tfrr.  lionnl  Board,  or  upon  some  central  authority  work- 

T.  G.  Hnnnry,    jn.r  witli   <_rivater   facility,  nnd  representing  fully  the 

wi-luw  of  the  University  on  those  subjects,  a  power 

FT"~lfr.      (,,  co-ordinate  the  operations  of  the  imlividnal  collets 

_       if  they  consolidate  tlieir  fellowships  into  professorships, 

or  if  they  contribute  in   any  other  way  to  the  Uni- 

M-rsity  professoriate  ? — Yes. 

542';).  Should  not  such  n  board  likewise  have  a 
general  power  of  regulating  the  studies,  so  as,  for 
example,  to  see  that  theie  was  some  co-relation 
between  the  work  ol'  the  lecturers  in  the  colleges  and 
the  professors,  that  the  time  applied  by  the  respective 
colleges  should  be  such  as  not  to  prove,  as  you  have 
described,  a  hindrance  to  the  studies,  and  that  the 
subjects  and  number  of  the  lectures  should  be  brought 
under  some  kind  of  regulation? — As  I  said  before, 
1  think  it  would  be  well  to  keep  your  finance  depart- 
ment, and  your  teaching  department  separate,  and  not 
to  have  the  same  board  for  both. 

5424.  But  that  such  power  as  I  have  now  described 
should  be  conferred  upon  the  Education   Board  ? — 
There  should  be  a  central  authority  in  education  as 
well  as  a  central  authority  in  finance,  with  considerable 
power  of  alteration   in  detail,  and  with   an  appeal  to 
the  electoral  roll  or  to  some  body  analogous  to  that, 
in  eases  where  now  they  would  appeal  to  the  Senate. 

5425.  As  to  the  fellowships,  I  understand  you  to 
wish  that  there  should  be  one  class  of  working  fellows, 
and  yon  thought    it  expedient   that   they  should  at 
least  work  for  a  definite  number  of  years,  and  probably 
then  have  the  power  of  retiring  upon  a  non-resident 
fellowship  ? — No  ;  I  should  not  let  them  go  away  even 
then.     I  would  give  facilities  for  travel  or  for  further 
educating  themselves  ;  but  certainly  not  let  them  go 
away  and  treat  the  college  as  a  bank. 

5426.  You  would  still  desire  that  the  colleges  and 
the  University  should  have  the  benefit  of  their  resi- 
dence in   a  disciplinary  point  of  view,  and   of  their 
character  and  experience  ? — Yes  ;  and  of  their  advice. 
I  take  it  that  the  number  of  those  who  would  remain 
would  be  comparatively  small. 

5427.  As  respects  the  non-resident  fellows,  I  under- 
stand you  to  wish  a  limitation  of  time  ? — Most  cer- 
tainly ;  which  in  most  colleges  is  the  case  now.     In 
St.  John's,  if  a  man  does  not  take  holy  orders,  or   is 
not  engaged  in  college  work,  he  ceases  to  be  a  fellow 
at  the  end  of  10  years  from  the  B.A.  degree. 

5428.  Taking  into  account  the  operation  of  such 
regulations,  and  also  of  public  opinion  upon  the  use  of 
fellowships,  would  it  not  be  tolerably  clear  that  in  this 
way  the  colleges  would  be  to  a  great  extent  re-imbursed 
for  any  charge  that  was  put  upon  their  funds  for  the 
University  professoriate,  museums,  and  such  like,  that 
it  would  be  simply  a  transference  of  the  fund,  by  the 
limitation  of  non-resident  fellowships,  and  so  on  ? — I 
am  not  quite  sure  whether  I  rightly  apprehend  the 
question  ;  but  I  do  not  think  that  it  would  seriously 
impair  <he  incomes  of  those  who  were  engaged  in 
college  work.      I  do  not  think  it  would  make  much 
difference   in   that   way,  because,  of  course,  as   you 
would   give   more  work  to   the  resident  fellows,  you 
would  make  the  resident  fellowship  rather  more  valu- 
able than  it  now  is ;  so  that   what  you     take  from 
the  non-residents  you  would  practically  hand  over  to 
the  residents  ;  therefore  I  do  not  think  that  it  would 
affect  the  general  total  of  the  income  materially. 

5429.  (Professor  Stnltrs. )  \  n  the  answer  to  one  of  the 
questions  which  was  proposed  to  you,  yon  appeared  to 
contemplate  the  introduction  of  a  paper  on   natural 
science  into  the  previous  examination,  which  is  the 
pass  examination,  that  your  students  have  to  undergo. 
Am  1  to  infer  from  that  that  you  are  of  opinion  that  it 
would  lie  desirable  to  introduce  a  certain   minimum  of 
natural  science  as  a  necessary  qualification  for  a  degree  ? 
— 1  meant  to  express  no  opinion  whatever.       1  simply 
meant  to  take,  a  purely  hypothetical  case. 

5430.  May   I  ask    whether    you    have    formed    aiiv 
opinion  upon  the  subject  ? — On  the   whole  my  opinion 
is  rather  against  it.     J  do  not  like  minimum  qualifi- 
cations. 

5431.  In  the  two  classes  of  fellows  which  you  con- 


template, is  there  any  provision  for  fellows  residing 
and  not  perhaps  taking  part  in  college  tuition,  but 
giving  themselves  to  original  research  in  some  branch 
of  science  or  literature  ? — When  1  spoke  of  a  working 
fellow  as  lecturing,  I  did  not,  mean  that,  lie  should 
lecture  necessarily  to  the  same  extent  that  the  college 
lecturer  now  does,  giving  up  nearly  the  whole  of  his 
time  to  it,  it  would  be  enough  if  he  gave  a  cour-e  of 
lectures  (the  number  to  be  determined  by  the  college], 
upon  the  subject  of  his  research,  or  some  cognate  sub- 
ject, which  I  think  would  be  no  great  tax  upon  him, 
and  by  intercourse  with  the  men  he  would  really  gain 
as  much  in  other  respects  as  he  would  lose  by  the  few 
hours  that  he  had  devoted  to  his  teaching. 

5432.  You  would  make  a  certain  amount  of  lecturing 
obligatory  on  the  resident  fellows  ? — Yes. 

5433.  Are  we  to  understand   that  you  would  attach 
particular  professorships  to  particular  colleges,  so  that 
the  holder    of   a    certain    professorship    should    imme- 
diately become  ex  officio  a  fellow  of  a  particular  college  ? 
— I  think   that  would  be  the  most  convenient  way  of 
doing  it.     Of  course  there  might  be  a  little  difference 
ol' feeling;  some  colleges  might  have  a  preference  for 
a  particular  professor,   but   I   think  that  would  not  be 
a  serious  difficulty,  and  1  believe  this  would  be  the  only 
way  of  managing  it. 

5434.  Do  you  see  any  objection  to  introducing  into 
the  governing  body  of  a  college,  a  person   who  has  not, 
been  chosen  by  the  governing  body,  but  is,    I   might 
say,  forced  upon  them  from  without  ? — I  see  no  objec- 
tion, but  I  am  not  prepared   to  say  that  in  every  case 
I  would  give  him  quite   the   same  right,  of  voting  as 
another  fellow,    lhave  been  speaking  on  the  pecuniary 
side  of  the  subject. 

5435.  Then  you  would  place  a  professor  as  a  fellow 
in  an    inferior   position    to  the   others  as  regards  the 
government  of  the  college  ? — \o  more  inferior  position 
than   he   is  placed   in  now   if  he  is   married.     In  our 
own  college  he  cannot  be  a  member  of  the  seniority  ; 
nothing  more  than  that.     The   governing  body  of  a 
College  is  rarely  less  than  eight,  and  often  more,  and  the 
presence  of  one  man,  or  you  might,  say   of  half  a  man, 
because  in  a  college  of  small  size  they  would  only  now 
and  then  have  a  professor,  would  be  no  very  serious 
evil  ;  and  I  am  not  sure  whether  new  blood  would  not 
be  rather  a  good  thing. 

5436.  Do  you  think  that  such  a,  forced  introduction, 
if  I  may  say  so,  of  a  member  from  without  into  the 
governing  body  of  a  college  would  be  generally  accep- 
table  in    the    University,    or   would   be   resisted  ? — I 
think  that   some  would  not  mind  it  ;  some  would  dis- 
like it,  no  doubt.     There  would   be  great  diversity  of 
feeling.     I  think   that  to  a  large   number  of  men  it 
would  not  be  unacceptable. 

5437.  Another  scheme  has  been  before  us,  accord- 
ing to  which  if  the  colleges  were  to  contribute  to  the 
University,  and  if  they  pleased  to  elect  a  professor  as 
a  fellow,  the  amount  of  his  fellowship  would  count  as 
part  of  his  stipend,  which,  in  case  he  were  not  elected 
a    fellow,   would  be    paid     by    the    University,    and 
the  college  would  deduct  from  the  sum  which   they 
had  to  pay  to  the  University,  the  amount,  of  his  stipend 
as  fellow  ;  is  that  a  scheme  which  you  think   would 
work  ? — I   think   my   own   would   be    simpler.       No 
doubt  it  would  work,  but  I  should  prefer  my  own. 

5438.  It  would  not  have  the  objection  of  forcing  on 
to  the  governing  body  a  person  who  was  not  elected 
by  them? — It  would   not   have    that    objection,    cer- 
tainly, but  I  do  not  think  that  that  would  be  a  very 
serious  one. 

5439.  If  I  understand   you   aright,   in  one  of  your 
answers  you  proposed  to   appropriate  one    or   more 
fellowships  to  natural   science:' — I  said  that  1  thought 
it   was  a  very  doubtful  point  which  was   the   better 
plan,  that,  if  you  did  appropriate  fellowships  to  natural 
science,  then  you   must  throw  them  open  to  the  whole 
University,  but  I  rather  prefer  our  own  system.     It 
has  the  drawback   no  doubt   that   men   away  from   the, 
University  do  not  so  well  know   that   they  will   be 
rewarded. 

5440.  You  are  of  opinion  that  in  order  to  make  the 
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present  system  work  thoroughly,  nothing  more  Is  re- 
r|iiin'(l  tliiin  that  it  .should  lie  generally  known  thai 
di-tinclion  in  natural  science  is  as  likely  (o  lie  rewarded 
as  distinction  in  classics  and  mathematics,  miles-  there 
lie  reasons  <|uite  apart  from  the  Univer.-ilv,  such  as  a 
future  farcer,  which  would  determine  a  man  to  classics 
in-  mathematics  rather  than  to  natural  science'  ?  -So  far 
as  regartis  seholai'ships  I  think  that  every  college  ought 
to  oiler  an  immediate  iiulncemenl  !'<ir  students  to  come 
up  to  the  collide.  Kill  after  that  1  think  it  might  .lie 
fairly  left  to  time. 

•">  I  41.  (Marquis  of  Lansilowne.)  I  think  yon  pro- 
pose  that,  the'  correlation  of  University  professors  anil 
college  lecturers  should  be  subject  to  some  board  of 
studies,  should  you  propose  that  a  similar  board  of 
studies  should  control  the  relation  to  each  other  of  the 
inter-collegiate  lectures  of  which  you  spoke  ? — The 
lectures  would  come  under  that  board.  The  inter- 
collegiate lectures  are  in  most,  cases  merely  private  ar- 
rangements between  the  lecturers  of  the  colleges,  which 
have  an  informal  sanction  from  the  governing  body,  at 
least  it  is  si  mi  (.'times  formal  anil  sometimes  informal. 

5442.  Do  you  anticipate  that  they  would  produce 
some   good   results,  or  rather  that    they  would  work 
as  well  as  they  have  hitherto  worked,  if  the  influence 
by  which  they  were  grouped  was  not  an    internal   in- 
fluence, but.  an  external  one  ?— I  cannot  see  that  tin  K; 
should  be   any  reason  why  one  should   fear  any  ditli- 
culty  on  that  score. 

5443.  I  am  not  quite  sure  whether  I  understood 
you  correctly  ;  but  1  think  you  said   that  in  the  event 
of  a  division  of  the  fellowships   into  prize  fellowships 
and  tutorial  fellowships,  you  would  attempt  to  absorb 
the  private  tutors  by  converting  into  lecturers  any  men 
with  a  known  speciality  for  any  subject  ? — Yes,  that  is 
my  view. 

;i444.  Would  those  lecturers  be  tutorial  fellows  ? — 
They  would  lecture  in  consequence  of  their  being 
resident  fellows. 

5445.  But  are  there  not  men  with  such  specialities, 
who  are   private  tutors  and   take   a  great  number  of 
pupils  and  who  are,  nevertheless,  not  holders  of  fellow- 
ships ? — Yes,  there  are  some  eases. 

5446.  Those   I   presume  would  not  be  affected  bv 
such  a  change  ? — No,  they  would  not.     I  suppose  that. 
we   can   hardly  ever  do   away    entirely  with   private 
tuition,  but  it  might  be  certainly  reduced. 

5447.  The  drift  of  your  answer,  if  I  understood  it 
aright,  was  that  such  a  change  would  minimise   this 
taking  of  private  pupils  ? — Yes. 

5448.  (Dr.  Sharpey.)  If  I   understood  you  rightly, 
the  examinations  in  the  natural  science  tripos  are  not 
restricted  to  mere  written  questions  and   answers   but 
are  partly  practical,  are  they  not  ? — There  is  practical 
work  in  chemistry,  but  there  is  no  viva  vocc  at  present. 
I  happen,  however,  to  know  that  a  viva  voce  is  pro- 
posed in  that  change  of  which  I  spoke. 

5449.  Is    there    any    description    of   specimens,  for 
example  mineralogical  or  geological? — There   is  now 
description  of  specimens. 

5450.  Is  there  anything  like  a  description  of  physical 
apparatus,  of  the  methods   of  using  it,  and  so  on  ? — 1 
am  not  aware  that  physical  apparatus  is  ever  brought 
down  for  the  student  to  use.     Specimens  in  geology, 
mineralogy,  botany,  and  the  like,  are  brought,  and  they 
are  told  to  describe  those.     One  morning  is  devoted  to 
practical  work  in  the  chemical  laboratory,  and  I  know 
that  they  arc  going  to   propose   that  there   should  be 
always  a  viva  voce  examination. 

54^5 1.  Speaking  generally,  what  do  you  think  is  the 
real  motive  of  a  student  in  Cambridge  who  engages  in 
the  study  of  natural  science,  is  it  to  gain  a  good  position 
in  the  examinations,  or  is  it  really  to  gain  a  good 
education  in  a  branch  of  science? — I  suppose  that  the 
motives  are  very  much  like  those  of  men  in  the  world 
in  other  mattery  they  are  mixed.  It  would  depend 
upon  the  individual,  some  men  act  from  high  motives, 
some  from  low  motives,  and  some  from  mixed  motives, 
probably  the  greater  number  are  in  the  third  category. 

5452.  Have  you  formed  any  opinion  as  to  the  general 
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effect  of  competitive   examinations   of  a   high   order  in 

which  there   is    a   great    strain    put    upon  the  att--ntion     '/'.  (••  H<>nn<y, 

and  energy   of  candidates,  throughout    their   career—  ,,f  "•» 

the  effect  of  that  in  reference  to  the  exerdre  of  original 

ob-ervation  or  independent  thought,  and  in  shori 
whether  such  system  of  examinations  ha-  a  tendency 
or  not  t  .  favour  a  disposition  to  original  inquiry  ? — It 
is  very  dillicnlt  to  say.  I  think  that  the  strain  of  an 
examination  and  preparation  for  it  serionslv  injures 
some  men  in  their  health,  whereas  other  men  are  \a-llv 
belter  lor  the  trial  of  a  competili\e  examination.  No 
doubt  there  is  a  little  tendency  to  over  exalt  the  value 
of  a  success  in  an  examination  of  that,  kind.  A  man 
may  think  that,  because  he  has  got  very  high  in  the 
tripos,  therefore  that  he  has  done  for  life  bis  work  as 
a  student.  Still  I  think  that  the  evil  is  outweighed 
by  the  good  on  the  whole. 

5  15:;.  Would  there  be  any  way  of  distinguishing  the 
students,  and  rewarding  those  who  had  been  successful 
in  original  research,  in  the  laboratories  for  example,  or  in 
the  schools  of  science  at  Cambridge?—!  think  that  is  a 
thing  which,  speaking  as  an  examiner,  as  a  lecturer,  and 
as  an  elector,  the  college  would  very  gladlv  reward. 
Original  power  is  just  the  thing  that  onc'wel 
most.  One,  looks  with  some  little  contempt,  upon  a 
man  who  is  merely  an  examination  man,  who  has  got. 
a  sort  of  sponge-like  power  of  absorbing  fact  >.  and 
having  them  squeezed  out  of  him  again. 

5454.  Do  you  think  that   the   svstem  in  Cambridge 
really  tends  in  the  way  that  you  would  desire?-   \-   . 
1  think  it  does  on  the  whole. 

5455.  You  think  that   it  tends  rather  to  encourage 
original  research,  than   mere  success  in   the  examina- 
tions ? — Yes  ;  1  do  not  mean  to  say  that  the  result  is 
as  great  as  one  would  hope  for,  but  I  suppose  it  is  as 
great  as  the  success  of  any  other  scheme.    I  think  it  i  -  a  - 
much  as  one  can  fairly  expect.     What  perhaps   does 
more  mischief  than  anything  else,  is  the  quantity  of  work 
that  is  generally  thrown   upon  the  residents;  mo-t   of 
them  are   at  the  present  time  overworked,   and   have 
not  time  for  original  research. 

545H.  And  they  are  in  a  constant  state  of  anxietv 
about  the  examinations? — Yes;  there  is  a  numhe'r 
of  examinations,  and  a  large  qnantitv  of  Universilv 
business  of  various  kinds,  which  is  a  good  deal  n 
skated  by  the  complex  system  which  1  have  spoken 
of;  then  there  is  the  system  of  private  tuition,  and  the 
waste  of  power  involved  in  holding  separate  examina- 
tions in  separate  colleges,  when  the  examinations 
might  have  been  common  to  two  or  more  colleges,  and 
there  is  a  waste  of  power  in  lectures.  The  ablest 
men  and  those  more  willing  to  labour  of  course  sutler 
most  from  all  this,  so  that  they  live  a.  kind  of  mill- 
horse  life,  through  a  large  part  of  the  year,  and  thev 
get  thoroughly  tired  and  cannot  go  in  for  original 
investigation. 

5457.  If   I    understand    you     rightly,    there     i~    no 
previous   condition    required  for  a    candidate   for  one 
of  those    natural     science   exhibitions    of   which    yon 
spoke  ;   he  does  not  require   to   pass   a   previous  ex- 
amination, does  he? — j\~o,  none   whatever.      lie    must 
only  have  this  certificate,  "  1  hereby  certify  that  1  have 
"  examined  A.B.,  and  consider  him  qualified,  both  in 
"  manners  and    learning  to  be  admitted  a  member  of 
"  the  University  of  Cambridge."    That  must  be  signed 
by  some  person  with  an  Oxford  or  Cambridge  degree. 
not  less  than  M.A.,  that  is  all  which  is  demanded. 

5458.  It  has  been  stated  that  there  is  a  difficulty  in 
finding  a  sufficient  number  of  candidates  of  sufficient. 
merit  really  to   take  those  exhibitions,  do  you   agree 
with   that  opinion? — I   can  only   speak    for   my   own 
college,  and  we  have  had   no   difficulty.     AVe    elected 
two  last  year,  and  I  should  have  been   thankful  if  we 
could  have  elected  three.     We  only  offered  one  exhibi- 
tion, but  we  gave  two,  and  I  should  have  been  glad  if 
we  could  have  given  a  third. 

5459.  (Chairman.)  You  have  stated  that  at  present 
there   is   a  certain   amount  of  distrust  of  Universitv 
management  in  point  of  finance.     Do  you  think  that  if 
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nil  linancial  matters  were  entrusted  to  the  members  of 
the  electoral  roll,  that  body  would  inspire  confidence? 
—  1  think  that  would  be  better,  but  I  should  trust 
still  more  to  n  representative  linancial  board,  repre- 
senting the  colleges  and  the  University.  1  should 
i:i\e  thorn  very  great  power  over  the  finance. 

5460.  Would  you  place  almost  the  whole  disposal 


of  the  University  funds  in  the  hands  of  this  financial 
board  ? — Yes.  almost  the  whole. 

5461.  In  other  respects,  should  you  like  to  see  the 
composition  of  l  he  electoral  roll  modified? — 1  should, 
but  I  have  never  yet  been  able  to  see  my  way  to  any 
scheme  which  would  be  heller  than  the  present,  it  is 
so  very  difficult  to  draw  up  one  free  from  objections. 


The  witness  withdrew. 


Krr. 

J.  Carlmell, 
DJ). 


The  Rev.  JAMES  CAKTMELL,  D.D.,  examined. 


5462.  (Chairman.)  You  are  master  of  Christ's 
College,  Cambridge  ? — I  am. 

.")  k>3.  You  have  also  on  more  than  one  occasion  I 
believe,  held  the  office  of  Vice-Chancellor  ? — Yes,  three 
times. 

5464.  And    you    have    taken    an    active   part    in 
University  affairs  for  many  years  past  ? — Yes,  I  have. 

5465.  Certain  measures  have  been  adopted  in  the 
University  during  recent  years  for  the  encouragement 
of    scientific    instruction,   especially    in    the   natural 
sciences ;  are  you  of  opinion  that  further  advance  in 
that  direction  is  desirable  ? — Certainly. 

5466.  Can  you  point  out  somewhat  more  particularly 
what  you  think  should  be  done  with  that  view  ? — I 
think  that  the  incomes  of  the  existing  professors  are 
inadequate    and    ought  to   be   materially   increased. 
There  may  be  room  for  additional  professors  in  natural 
science,  but  I  think  that  the  increase  of  the  incomes  of 
the  existing  professors  is  the  first  want. 

5467.  I  believe   the   income  of  very  few   of   the 
scientific  professors  exceeds  5007.  a  year  ? — Very  few. 

5468.  In  many  instances  it  is  much  below,  is   it 
not  ? — The  Woodwardian  professor  of  geology  and  the 
professor  of  chemistry  each  receive  5007.  a  year,  and 
the     newly-established     professor     of    experimental 
physics  will   receive   the   same.     The  professors   of 
human  anatomy,  of  comparative  anatomy  and  zoology, 
of  botany,  and  of  mineralogy,  and  the  Jacksonian  pro- 
fessor of  natural  and  experimental  philosophy,  each 
receive   300/.   a  year.     The    Sadlerian   professor   of 
mathematics  receives  half  the  annual  income  of  Lady 
Sadler's   benefaction,    which   amounted   last  year  to 
57 11.  7s.  3d.,  probably  a  fair  average.     I  need  not 
inform  the  Commissioners  with  regard  to  the  income 
of  the  Lucasian  professor  of  mathematics  ;  and  with 
regard   to  the  incomes  of  the  Plumian  professor  of 
astronomy,  the  Lowndean  professor  of  astronomy,  the 
Regius  professor  of  physic,  and  the  Downing  professor 
of  medicine,  I  do  not  possess  accurate  information. 

5469.  Have  you  formed  any  opinion  as  to  the  stan- 
dard at  which  you  think  the  salaries  of  the  professors 
should    be    fixed  ? — I    think   a   standard  not   lower 
than    5007.  a  year,  and  I  should  be  glad  to    see   it 
somewhat    higher    than    that.      I    think   somewhere 
between  5001.  and  8007.  a  year  would  be  a  reasonable 
sum. 

•")  170.  Do  you  think  that  additions  to  the  profes- 
sorial staff  are  required  ? — Not  perhaps  a  great 
many.  1  should  think  if  one  or  two  or  three  more 
-professors  were  added,  that  would  be  sufficient,  but 
the  first,  care  should  be  to  improve  the  incomes  of' 
the  existing  professors,  with  the  addition  of,  say,  two 
professors. 

5471.  In    your  opinion    do   any  of  the    professors 
require    additional   assistants  ? — Yes.      An    additional 

it  has  rarj  recently  been  provided  for  the  pro- 
of chemistry  ;    he  certainly   did    require   such 
i  nee  very  urgently,  and    I    should   think  that  he 
requires  still  larger  assist^  .:••  nature. 

5472.  And  is  further  expenditure  also  required  in 
providing  apparatus,  and   museums,  and   laborai 

— Yes,    eertaiidy.       \Ve    require     apparatus,   and    we 
p-inn're  places  to  put  it.  in  and  to  i:- 

O47.'i.    For   all    those    purpi.  i  he    Univ. 

require  a  large  addition  to   its   disposable    income  ? — I 
think  BO, 

.1474.   Are  you    prepared  to  make  an\  suggestion  as 

to  the  mode  in  which  that,  sum  could   be   provided  ? — 

seems  to  m'    to  be  only  one  source,  from  which  it 


can  come,  and  that  is  by  a  tax  upon  the  colleges  in 
some  shape  or  other. 

5475.  We   have  heard   from  witnesses    from   Cam- 
bridge, who  have  already  appeared  before  us,  that  that 
appears  to  be  a  growing  opinion  in   the    I'niversity. 
Do  you   agree  with  that? — I  am  disposed  to   do   so. 
The   nett  income  from  endowment  of  the   University 
is  rather  less  than  2,0007.  a  year.     The   remainder   of 
the  income   of  the  University  chesi   comes  from  fees 
paid  by  candidates  for  degrees,  and  from  the  capitation 
tax    of   17*.   a    year   paid    by   every   member    of  the 
University  whose  name  is  on  the  boards  or  register. 

5476.  The  whole  of  its  present,  income   is  already 
fully  disposed  of,   is  it   not  ? — Yes.      1    think    that    at. 
this  present  time  it  would  not  be  prudent  to  make  any 
additional  charge  of  importance  upon  the   income  of 
the  University  chest.     I  might,  mention,  that  when  I 
said  that  the  endowment  of  the  University  chest  was 
not  more  than  about  2,0007.  a  year,  I  did  not  include 
the  special  endowments  of  the  various  professorships, 
and  the  special  foundations. 

5477.  Do  you   know  how  much  those  special  en- 
dowments amount  to  on  the  whole? — The  nelt,  incomes 
from  the  special  endowments  of  the  scientific  professors, 
received  through  the  Vice-Chancellor,  were  last,  year 
as  follows  : — 


Dr.  Woodward's  benefaction 
Lady  Sadler's  do. 

Dr.  Smith's  do. 

Government  pension 

Total     - 


£ 

467 

1,142 
44 
34 


s. 
13 

14 

16 
3 


d. 
0 
6 
6 
6 


£1,689     7    6 


The  Regius  professor  of  physic,  the  Lucasian  professor 
of  mathematics,  and  the  Plumiau  and  Lown 
professors  of  astronomy  respectively,  receive  for 
themselves  the  income  of  their  special  endowments  ; 
and  the  Downing  professor  of  medicine  has  a  share  of 
the  dividends  of  Downing  College.  In  all  these  cases 
I  do  not  know  the  incomes. 

5478.  Are  you  prepared  to  point  out  any  plan  which 
you  think  would  lie  the  best  for  raising  such  contribu- 
tions as  we  have  been  speaking  of? — 1  am  ready  to 
state  my  own  opinion  about  the  matter.  .It  is  embodied 
very  much  in  a  paragraph  in  the  Report  of  the  Royal 
Commissioners  ( I  mean  the  Commission  of  Inquiry  thai 
was  appointed  in  1850),  though  I  differ  somewhat  from 
the  conclusion  at  which  they  arrive.  In  their  Report 
(p.  202)  they  say:  "We  recognize  the  prevailing 
"  practice  by  which  fellowships  are  looked  upon  as 
"  just  rewards  of  eminent  merit,  and  as  helps  and  en- 
"  conragements  to  the  further  prosecution  of  slud\  or 
"  general  advancement  in  life.  But  at  the  same  time, 
••  bearing  in  mind  that  the  fellows  of  colleges  wen'  by 
"  the  original  constitution  of  the  University  in  the 
••  position  of  teachers,  and  have  laborious  duties  as- 
"  signed  to  them  arising  out  of  the  old  scheme  of 
"  academical  instruction,  while  in  modern  times  the 
"  fellowships  are  frequently  held  by  non-residents, 
"  and  rarely  contribute  in  any  direct  way  to  the  course 
'•  of  academical  instruction,  though  their  emoluments 
"  far  exceed  their  original  value  ;  we  have  thought,  that 
"  in  consideration  of  this  practical  exemption  irom  the 
•'  performance  of  such  educational  duties,  it  is  no  more 

"  than  reasonable  and  equitable  in  return,  that  an  ade- 

"  quate  contribution  should  be  made  from  the   corpo- 

'•  rate  funds  of  the  several   colleges  towards  rendering 

"  the  course  of  public  teaching,  as  carried  on  by  the 
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"  University  itself,  more  efficient  and  complete."  That, 
was  (lie  opinion  thai  tlicv  expressed,  and  I  entirely 
agree  \vitli  it  in  general  terms.  The  Parliamentary 
Commission  (appointed  under  19  &  20  Victoria, C,  88) 

temlri-ed  to  every  collide  in  (lie  I'nivcrsity  a.  statute 
taxing  the  dis(L-il)iit:il)le  annual  revenues  of  (lie  college 

at  ti\e  per  cent.    Of  the  17  colleges  four  (including  my 

Own)  accepted  the  statute;  lint,  the  other  13  colleges 
negatived  it,  and  therefore  it  did  not.  lieeome  operative 
upon  any,  because  <me  provision  was  that  it,  was  not  to 
heroine  compulsory  upon  any  college  until  it  lie. 
the  statute  of  all.  I  do  not  think,  however,  that  the 
mode  of  taxing  the  colleges  hy  a  general  tax  upon  the 
distriliutahle  income  is  by  any  means  the  fairest  that 
can  lie  devised. 

Though   fully  adopting  the   view  that  the  practical 
exemption  from  educational  duties,  which  were  imposed 
by  the  original  constitution  of  a  college  upon  the  fellows, 
makes  upon  the.  persons  so  exempted  :i  fair  and  reason- 
able claim  of  providing  means  for  the  performance  of  such 
duties  by  others,  yet  it  does  not  seem  to  me  to  follow 
that  a  general  tax  upon  the  whole  distributable  income 
of  a  college,  which  would  fall  equally  upon  those  who 
do  such  work  and  those  who  do  not,  the  best  and 
fairest  mode  of  proceeding.      Every  college,  from  its 
foundation  up  to  the  present  time,  has  consisted  of  a 
master,   fellows,  and   scholars,  all  of  whom,  without 
exception,  were  subject,  originally  to  the  condition  of 
habitual  residence  within  the  college  as  a  general  rule  ; 
and   this  condition  was  practically  observed    until  a 
comparatively    recent    period.     By    the     statutes    of 
colleges  generally  the  fellows  of  colleges  had  certain 
duties  prescribed  to  them  in  their  college   and  the 
University,  which  were  to  be  carried  on  from  term  to 
term  ;  and  a  fellow  was  not  allowed  to  be  out  of  resi- 
dence except  for  a,  moderate  and  fixed  number  of  days 
in  the  year.     The  great  feature  of  their  duties  was  the 
pursuit  of  science  and  learning,  and  they  were   first. 
to  acquire  for  themselves  and  then  to  teach  others. 
Sometimes,  but  not  always,  ecclesiastical  duties  were 
attached  as  well.     As  I  have  been  informed  by  an  old 
man,  now  dead,  the  residence  of  fellows  of  colleges  was 
regarded   generally   as  obligatory    until    nearly    the 
middle  of  fast  century.     From  that  period,  however, 
notwithstanding  the  statutable  obligation,  the  practice 
arose  of  fellows  of  colleges  being  non-resident  if  they 
pleased.    And  the  parliamentary  commissioners,  when 
remodelling  the  statutes  of  the  several  colleges,  have 
fully  recognised   this  liberty,  and  relaxed  the  obliga- 
tion of  residence,  so  far  as  regards  fellows,  though  they 
have   continued  it — and  most  properly  so — upon  the 
master  and  scholars.     Jn  many  of  the  colleges  a  power 
is  probably  reserved  of  recalling  a  fellow  into  residence 
for  a  temporary  purpose  ;  but,  so  far  as  I  know,  there 
is  not  in  any  college  a  general  power  of  compelling  a 
fellow  to  habitual  residence  if  he  desires  to  be  non- 
resident.    And,  taken  by  itself,  I  highly  approve  of 
this  liberty.     I  think  it  a  great  advantage  that  a  fellow 
should  be  free  to  go  where  he  thinks  proper,  and  to 
employ  his  talents  and  acquirements  as  best  he  can  ; 
and  that,   if  non-resident,  he  should  be  exempt  from 
those  duties  of  instruction  which  the  intentions  of  the 
founders  of  colleges,  and  the  early  usages  of  the  Uni- 
versity, undoubtedly  imposed    upon  him.       But  in 
return  for  so  valuable  a  privilege,  I  think  it  fair  and 
reasonable  that  anon-resident  fellow  should  contribute 
something  towards  the  support  of  those  who  actually 
perform  the   important  duties  which  originally  would 
have  devolved  upon  him  in  respect  of  his  fellowship. 
I  think,  therefore,  that,  a  difference  should  be  made 
between  the  incomes  of  a  resident  and  a  non-resident 
fellow  (or  in  other  words  that  the   income  of  a  non- 
resident,    fellow    should    be    taxed),    and    that    the 
aggregate  of  such  differences  should  form  a  fund  for 
providing   instruction.     It  may  perhaps  he   said  that 
the  instruction  fund  so  raised  would  seem  to  belong  to 
the  colleges  respectively  rather  than  to  the  University 
at  large.     But  it  must  be  borne  in  mind  that  originally 
the  instruction   provided    in  a  college  was    in  a  great 
measure  sufficient  for  those  who  were  to  be  instructed 
within  its  walls  ;  but  that  is  not  so  now,  especially  as 


i-i  natural  science.  The  obligation  upon  a 
college,  which  was  originally  fulfilled  by  ihc  fellows, 
of  instructing  its  scholars,  still  remains,  and  yet  can- 
not be  sufficiently  fulfilled  without  extraneous  help 
from  the  professors.  It  seems  to  me, therefore,  fair  to 
say  that  if  a  fund  were  raised  by  taxing  the  income  of 
non-resident,  fellows,  such  fund  might  very  properly 
be  applied  lo  the  support  of  those  who  give  instrnctioi, 
in  the  University,  i.e.,  of  the  professors.  I  think  it 
also  fair  to  assume-  that  a  resident  fellow  will  do  what 
is  equivalent  to  bearing  his  share  of  the  obligation  I 
hiive  attempted  to  describe,  by  taking  part  in  the 
instruction  given  in  the  coll"gc,  or  in  maintain!' 
discipline  and  order,  or  in  rendering  assistance  in  the 
general  administration  of  the  college  or  the  University. 
This  scheme  was  submitted  to  the  colleges  by  a  syndi- 
cate as  an  alternative  scheme  a.  year  ago. 

5479.  Could  your  scheme  be  worked  in  such  a  man- 
ner a:,  to  ensure  a  certain  definite  lixedsiim  for  Univer- 
sity   purposes  ? — Not    a    definite   fixed    sum    perhaps, 
annually,  but  it  would  practically  work  so  as   to  give, 
taking    one    year    with    another,   a  very  ample    sum. 
There  is  a  very  great  draught    upon   the    1'niversity 
for  fellows  of  colleges,  for  various  important  employ- 
ments out  of  the  University,  and  many  of  them  lire  in 
consequence  non-resident. 

5480.  Do  you  think  that  the  income  is  larger  than 
is  required,  looking  upon  the  fellowships  as  pri/cs  ? — 
Yes,  looking  upon  a  fellowship  as   a  prize  previously 
won   by  University  distinction.     A  fellowship   is  an 
invaluable  thing  to  a  young  man,  for  it   at  once  gives 
him  a  start  in  life.     If  he  is  disposed  to  remain  in  the 
University,    its    employments    and    endowments    are 
open  to  his  pursuit,  and  he  can  employ  the  start  there  ; 
or  a  fellowship  may  set  him  forward  elsewhere,  if  he 
thinks  fit  to  go.     But  for  this   latter  purpose  I  think 
that  a  less  sum  than  non-resident  fellows  generally 
receive  now  would  be  sufficient.     200/.  a  year  would 
seem  a  liberal  assistance  in  giving  him  a  start. 

5481.  Would  it  not  be  almost  necessary  for  your 
scheme  that   each  college  should  determine  what  pro- 
portion of  its  fellowships  should  be  disposed  of  as  non- 
resident, fellowships? — No,  I  think  not. 

5482.  A  college  might  be  disposed,  might  it  not,  to 
keep  all  its  fellows  residing  in  Cambridge,  and  then  it 
would  contribute   nothing  to    the  University? — Cer- 
tainly; but  a  college  could  not  do  that — there  is  no 
power  in  a  college  to  do  that. 

5483.  You  think  that  might  be  left  to  the  discretion 
of  each  college  to  determine  ? — It  would  operate  I  con- 
ceive according  to  the  individual  views  of  the  fellows. 
If  it  was  required  that  a  fellow,  for  instance,  should 
receive  (I  will  take  the  figures  that    were  put  in  the 
scheme)  85  per  cent,  of  his  income  whether  he  was 
resident  or  not,  but  that  the  other  1,5  per  cent,  of  his 
income  should  depend  upon  whether  he  resided  two- 
thirds  of  each  term  or  not — that  is  to  say,  that  5  per 
cent,  of  his  income  should  be  taken  off  for  every  term 
that  he  was  absent  (two-thirds  is  the  period  of  time 
that  is  required  to  what  is  culled  keep  a  term  in  the 
University)  that    would    be   a    self-acting   scheme,  it 
would  have  nothing  to  do  with  the  college  at  all. 

5484.  Would  you  propose  that  the  resident  fellows 
should  be  required  to  do  some  college  work,  or  would 
you  simply  require  them  to  reside  a  certain  portion  of 
the  year  ? — I  would  simply  require  them  to  reside  a 
certain  portion  of  the  year  in  term  time.     The  pri/.e 
would  not  be  sufficient  to  induce  them  to  reside  merely 
a;   idle   men.     To  active-minded  men  who  have  been 
trained  to  work  it  would   be  most  distasteful,  I  con- 
cei\e,  as  a  general  rule  now-a-days,  to  reside  in  college 
without  having  something  useful  to  do. 

5485.  Then  you  would  take  off  about  15  per  cent,  of 
the  income  of  a  fellow  who  did  not  reside  ? — Yes. 

,")IH(i.    Have  you  calculated  at  all  what  sum  it  might 

be  expected  to  bring  in  ? — T  have  made  a  very  rough 

•dation,  and  1  hope  the  Commissioners  will  take  it 

only  for  what  it  is  worth;  but  my  impression  is  very 

st rong  that  not  less  that  3L',0(X>/.  a   year,  and  probably 

.  is  paid  to  non-resident,  fellows — to  persons  who 

do  nothing  iu  the  University  at  all  ;  15  per  cent,  of 
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that  would  be  about  5,000/.  a  year.  '1  here  is,  how- 
ever, nothing  ma-ical  ill  !•'  I"'1'  <vllt-  fO»»Wj  the 
pei-ccnta-'e  miuhl  '"'  hinier,  at  llu-  Same  tini.-  exempt  - 
log  from  the  tax  all  fellowships  of  not  more  thin, 
9004.  a  \  ear. 

5487.  Do  vou  think  thiit  that  would  he.  adequate  For 
Ih,.  1-e.iuh-ements  .,f  the  I'nixersity?— I  see  that  the 
master  of  St.  John's  says  that  lie  thinks  that  10,0007. 
» year  would  lie  required,  bat,  aa  seems  to  me,  that. 
iainexceas  of  what  we  require  or  could  employ  at 
piv-cnt  with  any  advantage.  My  own  inipre-Mon 
would  be  that  5,0001.  or  (>,000/.  a  year  would  be  ample 
for  M  lont:  time  to  come.  1  am  sure  that  now  ~).(>00/.  a 
vear  would  be  it-It  to  be  a  perfect  mine  of  wealth. 
"  .USS.  1  )o  }  on  think  that  the  scheme  which  yon  have 
sketched  out' would  be  more  likely  than  any  other  to 
receive  uvneral  .support  from  the  colleges? — 1  am 
bound  to  say  that  it  did  not  receive  very  much 
support  when  first  propounded  ;  but  individuals 
have  since  described  it  to  me  as  a  most  just  scheme; 
l,nt  as  M  scheme,  when  it  was  submitted  to  tin- 
colleges,  it  was  not  received  with  much  favour.  I  am, 
however,  of  opinion  that  it  is  not  desirable  to  leave  to 
the  University  itself  the  settling  of  any  scheme.  I 
think  that  there  should  be  some  authority  exterior  to 
the  University,  ultimately  to  do  that.  I  do  not  think 
that  \\e  shall'ever  agree  amongst  ourselves  upon  any 
scheme  whatever.  1  agree  with  the  master  of  St.  John's 
in  what  he  said  on  that  point,  and  I  would  adopt  the 
view  that  he  expressed. 

5489.  Would  yon  contemplate  its  being  left,  to  the 
legislature  to  determine  ultimately  ? — 1  would  rather 
that  the  legislature  gave  limited  powers  to  two  or  three 
or  five  persons  of  great  eminence  and  responsibility  to 
hear  what  different  persons  said  in  the  University, and 
then  to  determine  according  to  their  discretion  what 
the  scheme  should  be,  subject  to  an  appeal  to  the  Privy 
Council  similar  to  that  given  in  the  Cambridge  Uni- 
versity Act.  Of  course  this  is  a  mere  rough  sketch, 
and  if  any  such  view  were  adopted  it  would  require 
a  good  deal  of  consideration  and  working  out  ;  but 
such  is  rather  my  notion.  I  do  not  think  that  an 
Act  of  Parliament  would  be  the  best  way  of  settling 
it  in  detail.  I  think  it  would  be  very  much  better- 
led  to  persons  of  great,  eminence  and  high  station, 
who  would  be  responsible  to  the  world  for  what  they 
did. 

5190.  You  think  that  the  University,  if  left  entirely 
to  itself,  is  not  likely,  under  present  circumstances,  to 
agree  to  any  scheme  ? — I  do  not  think  that  it  is. 

5491.  If  the  plan  of  a  regular  per-centage  from  all 
I  he  colleges  wen-  resorted  to,  it  would  be  in  the  power 
of  each  college  to  carry  it  out  much  in  the  way  that 
yon  have  suggested  ;  they  might  make  a  difference, 
might  they  not,  between  their  resident  and  non-resident, 
lelloxvs  ? — Yes  ;  but  I  should  be  sorry  to  exercise  such 
a  power  in  my  own  college,  and  that  it  should  be  a 
mutter  of  discretion  or  of  vote  amongst  us,  whether  or 
not  a  fellow  should  be  required  habitually  to  reside, 
in.-,  to  me  very  undesirable  that  the  master  and 
fellows  of  a  college,  who  live  in  a  community,  and  con- 
stitute its  governing  body,  should  discuss  and  decide 
questions  affecting  the  personal — as  apart  from  the 
corporate — interests  of  each  other.  The  colleges  are 
admirable  bodies  for  administration,  and  for  carrying 
out  the  ;_'encra!  objects  and  duties  for  which  they  arc 
founded.  1  venture,  although  at  the  head  of  one  of 
them,  to  say  that  their  affairs  are  managed  with  in- 
tegrity and  intelligence  and  prudence  ;  but  in  the 
interest  of  internal  peace  1  should  not.  be  disposed  to 
increase  their  discretionary  power  in  the  direction 
indicated. 

.".  I!)U'.  Another  plan  has  been  suggested,  of  in- 
directly furnishing  the  l'niver>ity  with  additional 
funds,  liv  converting  some  of  the  fellowships  into 
professorships.  IIa\eyou  ever  thought  of  that  plan? 
—  Yes,  I  have.  1  would  rather  contribute  from  the 
funds  of  tin;  colleges  and  make  I  lie  professors  inde- 
pendent of  any  college.  1  do  not  think  that  they 
would  amalgamate  \erywell  with  the  society  of  the 
college,  and  it  can  make  but  very  little  difference  to 


them.  I  would  rather  leave  them  as  a  class  as  they 
are  now.  leaving  to  the  colleges  the  power  which  manv 
of  them  have  exercised  with  very  great  advantage,  ,',(' 
electing  professors  to  fellowships  if  they  thought  'fit. 
1  think  the  colleges  should  have  ample  power  for  doing 
so  ;  but  I  would  rather  not  make  it  compulsory  to  attach 
a  professorship  to  a  college  fellowship. 

549J5.  We  have  heard  that  a  certain  amount  of  dis- 
trust exists  in  Cambridge  as  to  University  manage- 
ment in  point  of  finance.  Do  yon  think  that  any 
distrust  of  that  kind  exists  ? — I  do"  not  think  that  there 
is  any  reason  for  it.  The  University  funds  are  all 
administered  in  the  light  of  day,  and  under  graces  of 
the  Senate,  which  must  be  approved  in  the  first  instance 
by  the  council  of  the  Senate  ;  and  it  seems  to  me  that 
one  especial  function  of  the  council  is  to  watch  over 
and  to  regulate  and  restrain  the  expenditure  of  the 
University,  and  so  far  as  I  know  the  University  funds 
are  as  a  rule  administered  well  and  thriftily.  1  do  not 
agree  with  what  I  have  heard  some  persons  sav,  that 
the  administration  is  extravagant.  I  really  d'o  not 
think  it  is. 

5494.  Turning  now  for    a    moment  to    your  own 
college,  you  have  offered,  have  you  not,  certain  scholar- 
ships  for   eminence  in  the    subjects  which   form   the 
subject  matter  of  the  natural  science  tripos  ? — Y 

5495.  Have  good  candidates  presented  themselves  ? 
—Very. 

5496.  How  many  scholarships  do  you  oiler  annually 
for  that  purpose? — The   plan    has    only  been    he^uu 
within  a  year  or  two.     We  did   not  offer   any  specific 
number,  but  we  thought  that  we  would  have  a  toler- 
ably high  standard,  and  take  as  many  good  candidates 
as  we  could  get.     We  took  two  the  first  time,  who  came 
up  to  a  very  creditable  standard. 

5497.  Do  you  think  they  were  as  good  men  in  their 
way   as   those   whom   you   elect    to    scholarships     in 
mathematics  and  classics? — 1  think   they   were.      \Ye 
are  quite  prepared  to  extend  the  plan.     The  only  thing 
that  we  require  is   that  the   candidates   must  give   a. 
reasonable  hope  of  being  able  to  pass  the  first  University 
examination,  called  the  previous  examination,  at    the 
proper  time. 

5498.  You  think  it  indispensable  that  they  should 
have   a    certain    amount     of    general    culture  ? — Yes, 
enough  to  enable  them  to  pass  the  previous  examina- 
tion, certainly. 

5499.  Have  those  whom  you  Lave  elected  to  natural 
science  scholarships  yet  arrived  at  the  time  at  which  ii 
would  be  necessary  to  pass  the  previous  examination  ? 
— No,  but  I  have  every  reason  to  hope  that  they  will 
be  able  to  pass. 

5500.  If   they    do    not   pass    will     they    lose    their 
scholarships? — Yes,  or  at  least  the  scholarships  will 
be  suspended  till  they  do  pass.     It  is  rather  a  scandal 
for  a  scholar  of  a  college  not  to  be  able  to   pass  that 
examination,  which  is  a  very  easy  one. 

5501.  Those   scholarships  of  which   you  have   been 
speaking,  I  presume,  are   for  students  'who   have   not 
come   into   residence? — They   came   into   residence   in 
October. 

5502.  But    the    scholarships   were    awarded    before 
they  came  up  ? — Yes,  we  have  an   examination    in   the 
spring  of  students  who  propose!  coming  into  residence 
the  following  October. 

.5503.  Do  you  propose  to  award  an}-  scholarships  or 
other  rewards  of  the  same  kind  to  those  who  are  i;oiun- 
through  their  undergraduate  course  ? — Yes,  we  propose 
to  examine  the  natural  science  scholars  yearly  in 
natural  science,  and  if  they  are  going  On  well  and 
distinguish  themselves,  we  shall  increase  their  scholar- 
ships, as  we  have  the  power  to  do. 

5504.  You  are  under  no  disabilities  with   regard   to 
appropriating  your  funds    for  the    encouragement    of 
natural  science  ? — No,  1  think  not. 

5505.  You  could  grant  a  fellowship,  could   you   not, 
for  eminence  in  the  natural  sciences  ? — Yes  ;  if  a  candi- 
date  obtained  the  degree  of  Bachelor  of  Arts   by  dis- 
tinguishing himself  in   natural  science  we  could"  elect, 
him  a  fellow    certainly,  and  we  would    do   so   I  am 
persuaded. 
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5506.  If  a  man  of  your  college  lunl  given  satisfac- 
tory j)roof's  of  having  acquired  great  distinction  in  any 
branches   ol'  natural    science,  do  you   think   that    your 
college  would  lie  disposed  to  give  him  :i    (fellowship? — 
I  have  r\  cry  reason  to  sav  so.      As  one  of  the  electors, 
I  should  be  much  disposed  to  vole   lor  him  mvself,  and 
1  believe   that    the   fellows   of  the   college  who    are   the 
oilier  electors  would  take  the  same  view. 

5507.  You    do    not    have     examinations     lor     your 
fellowships,  do  you  ? — ;S'o. 

5508.  Very    few    of    the    smaller    colleges    have,     I 
believe? — Very  few  of  the  smaller  colleges;   they  take 
the  University  examinations  as  their  test. 

5509.  Perhaps  yon  would  hardly    consider  a  high 
place   in   the   natural  science   tripos  alone   a  sntlieient, 
qualification     for    a    fellowship  ? — A    high    place    i 
should. 

5510.  (Mr,    Sit  HI  nelson.)    You    have    spoken    of    a 
scheme  of  which  you  approve,  for  providing  a  fund  for 
the  purposes  of  the   University  ;  assuming   that   that 
scheme   or  any  other  scheme   were    adopted,   do    you 
believe  that  the  whole  or  the  greater  part  of  the  funds 
arising  from  either  of  those  schemes  would  be  available 
for  the  purposes  of  instruction  in  natural  science? — I 
should  imagine  that  a  sufficient  amount  of  them  would 
be  so.     My  own  notion  would   be  that  any  fund  raised 
upon  whatever  principle  from  the  colleges  should  be  a 
trust  fund,  the  purposes  of  the  trust  to  be  distinctly 
specitied,  and  to  be  the  support  of  the  professors  and 
of  the.    general    teaching    in   the   University  ;    and  I 
would  have  the   trust   specified   either  in   an  Act  of 
Parliament,  or   in  something  that  was   equivalent  to 
an  Act  of  Parliament,  and  then  I  would  leave  the  fund 
to  be  administered  by  the  University  itself,  and  to  be 
appropriated  from  time  to  time  as  might  be  required 
by  the  purposes  of  the  trust. 

5511.  But  inasmuch  as  this  Commission  is  concerned 
entirely   with   the    question    of  the   advancement    of 
science,    should    we   be   safe    in    calculating   that   the 
greater  proportion  of  the  fund  raised  by  any  of  those 
schemes  would  really  be  available  for  natural  science,  or, 
in  your  opinion,  would  there  be  other  material  claims 
upon  such  a  fund  ? — I  think  that  the  claims  of  natural 
science  are  greater  at  present  than  any  other.     There 
are  no  doubt  claims  for  other    professorships,  but   I 
think  that  the  claims  of  natural  science  are  greater  than 
any  other  at  this  present  time. 

5512.  Do  you  think  that  it  is  probable  that  those 
claims  would  receive  their  due  atlention  from  the  gover- 
ning body  of  the  University  ? — 1  think  so. 

5513.  I  find  that  in  the  course  of  the  evidence  given 
by  gentlemen  connected   with    Cambridge,    the    pro- 
fessorships of  Anglo-Saxon,  German,  and  French,  have 
been  mentioned ;    they   would  naturally  absorb  some 
portion   of  that  fund,  would   they   not,  if  they  were 
founded  ? — Yes,  but  I  should   myself  think  them  all  of 
very  inferior  importance  to  the  professorships  in  natural 
science.     One  of  the  Commissioners   now  present  has 
as  good  a  means  of  judging  as  1  have,  and  would  tell 
you,  but  I  should    think   that  would  be  the  general 
opinion  in  the  University. 

5514.  You  have  spoken  of  its   being  desirable  that 
some  tribunal  external  to  the  University  should  deter- 
mine the  best  means  of  raising  the  fund  of  which  we  are 
speaking  ;  is  it  your  opinion  that  it  would  be  sufficient 
that  a  Commission  should   be   appointed  for  that  pur- 
pose in  the   hope   that   its   recommendations  would  be 
adopted   by  the  University,   or  do  you  think   that   it, 
would   lie   necessary    to    take   legislative   powers    of   a 
somewhat    more  binding   character  '{ — I  should   prefer 
taking  legislative  powers,  provided  that  the  objects  to 
which   they  were   applied  were  limited.     I   should  bo 
very  sorry  indeed  to  see  a  Commission  re-opening  all 
the   questions    that    were    opened    before   the  Parlia- 
mentary   Commission.     Those     questions     have     been 
settled   happily  now,  and  I  should   regret  to  see  any- 
thing  like   such  a  wide  field  of  inquiry  opened  again. 
I    wish    not    to    be    understood    as    disparaging   what 
the  Parliamentary  Commission  did — very  far  from  it — 
great  good,  I  think,  resulted  to  the  University  from  its 
labours  ;  but  I  think  very  great  evil  would  result  from 
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opening  so  wide  an  inquiry  again,  and  I  do  not  sec  the 
need  of  it.  I  would  limit  then-fore  the  field  \c-ry  much, 
but  1  think  that  so  far  as  it  goes  it  would  be  better 
that  what  was  done  was  done  under  an  Act  of  Parlia- 
ment ;  that  authority  should  lie  given  by  mi  Act  of 
Parliament  to  "determine  certain  points,  but  limiting 
and  defining  very  distinctly  the  points  to  he  taken  into 
consideration  and  determined. 

5515.  In  fact  that  theCi uis.-ion  should  be  ap- 
pointed by  law,  and  that  the  Commission  ^lould  itself 
Dave  legislative  powers? — That  would  be  my  view, 
pro\  ided  that  those1  powers  were  limited,  and  only 
extended  over  a  Well-defined  and  confined  area. 

5")  Hi.  (Sir  ./.  P.  Kay-Slitiftli'ii-orlli.)  I  observe 
that  the  subjects  of  examination  for  the  natural 
sciences  tripos  arc  defined  in  the  regulation  to  be 
chemistry,  botany,  geology,  mineralogy,  and  zoology, 
with  comparative  anatomy  add  comparative  physiology, 
and  the  Commissioners  have  under.-tood  that  there  is 
also  an  intention  to  appoint  a  professor  of  experimental 
physics? — Yes,  the  professorship  has  been  already 
established. 

5517.  Looking  at  those   separate  chairs   of  natural 
science,  what  do  you  think  it  would   be  wise  to  regard 
as   the  proper   average    income   for   the   professors    of 
those   chairs? — I   should   say   certainly   not   less  than 
500Z.   a  year,  and  1    think   that    MOO/,  is  the   extreme 
limit;  somewhere  about  half  way  between  the  two,  or 
about  700/.  a  year,  I  should  think,  would  be  a  very 
reasonable  sum. 

5518.  700/.  a  year  for  six  chairs  would  require  an 
income  of  4,200/.  a  year.    Then  with  respect  to  several 
of  those  chairs  it  would   lie  necessary,  would  it  not,  in 
some  way  to  provide   (if  they   are  to   be    thoroughly 
efficient)  for  assistant  professors,   demonstrators,  and 
other  accessories,  laboratories,  curators,  museums,  and 
so  OH  ? — Yes. 

5519.  Then   all    those     several    functionaries    you 
would  have  to  provide  for  from  the  University  fund  ? 
— I  think  that  if  the  professors  were  paid  from  this 
new  fund  the  University  chest  might  very   fairly  be 
called    upon    to    provide,    if    I    may    so    speak,    the 
machinery. 

5520.  1  do  not   mean   the  existing  University  fund, 
but  from  some  f u nil   to   he  confided   tii  the  University. 
either  the  existing  or  some  other  fund?  —  Yes;   the 
new  fund  that  has  been  spoken  of  as  being  to  be  raised 
from  the  colleges  I  think  should  be  mainly  confined  to 
providing  the  stipends  of  the  professors. 

5521.  We  have  understood  thai    the  existing  fund 
at  present  applied  by  the    University    to   professois, 
museums,  and  so  on,  amounts  to   about,  4,000/.  a  year, 
and  that  out  of  that  provision  is  at  present  made  for 
about  13  professorships,  and  likewise  for  the  extension 
of   the    museum    buildings,    the    keeping    up    of   the 
museums,  and  other  accessory  expenses.     Taking  into 
account  the  further  necessity  of  providing  for  assistant 
professors,  curators,  and  demonstrators,  do  you  think 
that  a  fund  of  8,200/.  a  year  would  be  sufficient  for  tUe 
whole   of  that;    tor   the   professorships   of  the   natural 
science  tripos,  and  all  the  accessory  means  of  tuition  ? 
— I  should  think  so.     It  is  difficult,  without  having  the 
whole    thing  more   specifically  before  one,  to    give  a 
decided   opinion   at,   once  ;  but  I  think   that   a  smaller 
sum  than  8,200/.  a  year  might  practically  be  made  to 
supply  all  our  needs  in  those1  directions. 

5522.  There  is  a  fund  likewise,  a  special  endowment, 
is  there  not,  to  certain  of  those  professors  which  might 
be  accessory  also  ? — Yes,  no  doubt  there  would  In1  that 
in  addition. 

552,'!.  Supposing  that  natural  science  became  a  more. 
general  and  popular  study  in  the  University,  and  that, 
by  the  improvement  of  the  public  and  endowed  schools, 
students  came  more  generally  prepared  to  enter  upon 
those  studies,  and  by  the  increasing  the  opportunities  to 
make  a  living  by  the  application  of  such  studies  in 
future  pursuits  in  life,  there  should  be  a  large  accession 
of  students  to  the  University  who  desired  to  study  the 
natural  sciences,  is  it  not  obvious  that  such  a  change 
would  require  a  very  considerable  development  of  the 
central  means  of  teaching  iu  the  University  ? — Yes. 

X  x 
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."..".!' t.  A mont;  which  niv  the  extension  of  museums 
and  museums  buildings,  provision  for  :i  proper  curator- 
ship,  provision  tor  all  the  subordinate  appliances  of 
teaching  acccs-orv  to  tin-  proi'e.-sorships  and  the  OO« 
ordinating  of  thai  with  the  work  ol'the  college  '; — Yes. 
..r  all  that  would  it  not  seem  to  von  upon 
full  reflection  that  a  larger  Mini  mi^ht  be  required  (even 
taking  into  account  the  special  eudowincnts)  than  the 
exi-ting  4,000?.  n  year  and  the  additional  5,000/.  ? — 
If  then-  was  a  very  large  accession  ol'  nnmbers  there 
would  be  a  large  accession  of  income  too.  I  do  not 
propose  to  diminish  the  payments  of  each  member 
of  the  I'niversity.  He  pays  a  capitation  tax  of  1  T.v. 
a  year,  he  pays  a  fee  at  the  previous  examination, 
and  he  pays  a  fee  upon  taking  his  degree,  and  if  there 
was  a  la  rife  accession  of  numbers  then  the  aggregate  of 
tho-e  Fees  would  be  proportionately  increa.-ed. 

o.'j^li.  And  they  would  increase  the  liuiversity  in- 
come ? — Yes,  they  would  go  into  the  University  chest, 
and  increase  the  University  means. 

5527.  In  relation  to  this  matter  have  you  considered 
whether  or  not  it  would  be  desirable  to  have  somebody 
more  directly  representing  the  teaching  power  of  the 
University,  to  regulate  the  studies,  rather  than  con- 
fining it,  as  at  present,  to  the  council  of  the  Senate  ? — 
1  think  it  had  better  be  done  under  the  direction  of  the 
Senate.     1  should  doubt  whether  it  would  be  desirable 
to  confine  it  either  to  one  person  or  to  a  small  body.     I 
think  it  better  to  leave  the  Senate  to  deal  with  .such  a 
question  from  time  to  time.     It  might  be  desirable  to 
have  an  administrative  committee  of  that  kind.    I  think 
that  is  very  possible.    I  have  not  considered  that  ques- 
tion, but  I  think  that  is  one  of  the  things  which  should 
be  left  to  the  governing  body  of  the  University  itself  to 
determine  from   time  to  time,  and    that    no    external 
direction  or  advice  would  be  desirable. 

5528.  But  considering  the  possible  growth  of  the 
number  of  students  of  natural   science  in   the  Uni- 
versity, the  great  extension  of  the  professoriate,  and 
its   accessory  means  of   instruction,  the   necessity  of 
co-ordinating  the  central  studies  with  the  local  prepara- 
tion  of   the  colleges,   and   likewise  the   desirability  of 
there  being  some  harmony  in  the  relation  of  all  the 
colleges  towards  the  central   studies,  does  not  out  of 
that  arise  an  additional  necessity  for  the  existence  of 
some  regulating  force  in  the  University  which  should 
represent  the  professors  and  the  colleges  immediately 
with  respect  to  the  regulation  of  then?  studies  ? — I  do 
not  think  that  there  is  more  required  than  we  have 
now.     I  think  it  best  to  leave  to  the  colleges   their 
independence  as  being  the  most  proper  judges  of  their 
own  interests.     It   is   their   practice   to  adapt   their 
teaching  and  general  course  of  instruction  to  the  needs 
of  their  students,  with    reference    to    the    University 
eonrse,  and  I  should  be  very  sorry  to  have  the  inde- 
pendence   either    of    the   colleges   or    the    University 
interfered  with. 

").'i29.  Are  there  not  differences  of  this  kind, 
differences  as  to  the  period  of  the  commencement  of 
terms,  differences  as  to  the  period  at  which  the  pro- 
s  give  their  lectures,  and  differences  as  to  the 
period  during  which  they  give  their  lectures,  and  in 
there  at  present  anything  to  co-ordinate  the  actionof 
the  professors  with  the  action  of  the  I  utors  of  a  college 
on  any  special  study? — With  regard  to  the  period  of 
beginning  residence,  that  1  think  is  pretty  much  the 
same  at.  all  llie  colleges,  or  at  least  only  varies  by  a  feu- 
days.  I  do  not  think  that  any  legislation  is  required 
us  far  as  that  is  concerned  ;  and  with  regard  to  the 
professors,  there  arc  various  hoards  of  studies  to  one 
or  other  of  which  each  professor  belongs,  and  he  is 
required,  as  a  general  rule,  to  adapt  his  scheme  of 
lectures  to  the  approval  of  the  board,  and  1  do  not,  see 
the  need  of  other  directing  authority.  The  board 
it-elf  ou^ht  to  require  that  the  lectures  should  begin  at 
a  proper  and  reasonable  day  and  conclude  also. 

.").").'!().  Von  do  not  therefore  think  that,  looking  to 
even  a  great  extension  of  the  professoriate  for  studies 
ill  natural  science,  there,  should  l>e  any  new  form  of 
representative  central  regulation  within  the  Universitv 
itself? — I  do  not  see,  the  uccd  of  it,  at  this  present 


time,  and  I  think  if  the  need  arose  it  is  one  of  tho-e 
questions  which  tlu>  University  it -elf  both  has  the  power 
to  deal  with  and  would  be  peculiarly  competent  to  de.-d 
with.  I  should  be  very  willing  to  leave  it  to  the  council 
of  the  Senateeithcr  to  devise  a  scheme  themselves  or  to 
delegate  the  devising  of  a  scheme  to  a  Syndicai 
think  it  a  thing  which  belongs  specially  to  our  ad- 
ministration, and  if  any  difficulty  arose  it  could  very 
easily  be  obviated  by  ourselves. 

5531.  You  consider  it  undesirable  that   the  colleges 
should  be  left  to  determine  the  number  of  their  non- 
residents or  to  put  any  limitation  upon  their  income:' — 
Yes,  certainly. 

5532.  Then  you  would  have  some,  either  external  or 
internal,  power  to  interfere,  but  of  a  central  character ? 
— If  there  was  any  general  scheme  of  taxation  1  think 
that     it     should    be    determined     by    some     external 
authority  and   not  by  ourselves,   and    it    should 
uniform  scheme  applying  to  all.    I  would  desire  to  add 
that   I   have   no  rooted  objection  to   the   scheme   that 
the  Parliamentary  Commissioners  proposed,  of  a    tax 
upon  the  distributable  income;  if  nothing  better  could 
be  done  I  am  quite  willing  to  agree  to  that.     Possibly 
such  a  tax  might  be  levied,  so  as  to  supplement  the 
fund  raised  as  I  have  previously  suggested.     I  de-iiv 
also  to  add  that  whatever  scheme  of  taxation  of  the 
colleges  be  adopted,  care  should  be  taken  not  to  injure 
the  present  vested  interests  either  of  fellows  of  col- 
leges or  of  others.     I  have  understood  that  such  is  the 
practice  of  Parliament  in  general  legislation ;  ami  it, 
ueems  to  me  that  justice  requires  it  to  be  observed  in 
this  case. 

5533.  (Professor  Stokes.)  Assuming,  in  accordance 
with  your  opinion,  that  it  is  but  just  that  non-resident 
i'el lows  should  be  at  a  slight  disadvantage   in   point,  of 
income  as   compared  with   resilient,   fellows,    do    you 
think  that  the  scheme,  is  better  according   to    which  a 
certain  per-centage  of  their  income  is   deducted,  than 
that  according  to  which  the  tenure  of  their  fellowships 
is  made  limited  ? — I  think  it,  is  very  much   heller  that, 
they  should  have  their  income  taxed,  rather  than  that 
the  tenure  of  their  fellowships  should  be  limited.     1 
am  of  opinion  that  it  is  not  a  good  thing  to  limit  the 
tenure    of   a  fellowship.      1   would  much   rather  tax 
their  incomes  and  let  them  hold  their   fellowshi 
long  as  they  needed  them  or  as  long  as  they  were  dis- 
posed to  do  so  under  the  general  conditions  of  the 
college  and  University. 

5534.  Do  you  think  it  is  better  for  the  holders  of 
fellowships  ?— I  think  it  is  better   for   the  holders  ol' 
fellowships,  it  makes  the   fellowships  more  valuable; 
and  I  think  it  is  more  expedient  generally,  and  besides 
I  do  not  think  that  limiting  the  tenure  would   neces- 
sarily give  any  income  under  the  scheme,  because  yon 
might  only  replace  one  non-resident,  fellow  by  another 
non-resident  fellow. 

5535.  Of  course,  if  you  limit  the  tenure,  you  may 
assume   that  the   succession  -will   be   quickened   if  no 
change  is  made  in  the  number,  and  that  bo.iug  the  ease. 
by   reducing  so  large  a   number  of  fellowshi]),-.    von 
might  ensure  the  same  number  of  vacancies  as  if  the 
tenure  were  not  limited  and  the  number   larger  ;  so 
that  it  comes  to  the  same  thing  in  the  end,  does  it  not  '; 
— I  would  not  say  so  positively.    But  recurring  to  the 
last  question,  there   is  a  very  striking  passage    in   tin- 
report  of  the   Oxford   Uoyal  Commissioners  (p.  1G7) 
on  this  very  point,  where  the  evidence  of  Archbishop 
\Yhateley    is   quoted.     The   Archbishop   says   that  he 
conceives   a  limitation  in  time  would  greatly  impair 
the  practical  value   of  a  fellowship,  without    making 
much  difference  as  to  the  succession,  and  he  gives  his 
reasons    for  this    opinion.     The   Commissioners    add, 
"  We  concur  with  the  Archbishop." 

5536.  (Chairman.)  In  your  opinion  has  any  incon- 
venience ever  arisen  from  non-resident  members  of  the 
Senate    having    the    power    to    vote    upon     questions 
•fifecting  the  University'  studies  ? — Perhaps  there  may 
be   inconvenience  occasionally,  but  at  the  same  time, 
1  think,  taking    it  altogether,   the  advantage  of  our 
being     connected    with    a    large    number    of  persons 
couiierbivlances  it.     1  do  not  think  the  inconvenience 
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at  fill  so  grout  (is  to  require  any  interference  with 
llic  privilege.  Wliru  -,(,  really  desirable  scheme  is 
proposal,  il  can  after  nil  only  bo  postponed  lor  :i  while; 
pulilic  opinion  is  much  too  strong  to  enable  :m\  »et  of 
pel-sons  merely  I'roin  ])rcjiiili<'e  ultimately  to  liinder  it. 
J  think  tin;  balance  of  good  would  In-  \erv  miicli 
against,  taking  away  the  privilege  of  non-resident 
ineinliers  of  the  senate. 

55157.  You  would  not  like  to  seethe  power  of  voting 
on  mutters  allccling  the  studies  confined  to  members  ol' 
the  electoral  roll? — I  can  see  no  sufficient  reason  for 
such  a  provision. 

5538.  If  such  si  Commission  as  you  IIMVC  surest eil 
we're  appointed  by  Parliament,  its  duty  would  in  the 
Mi  si  in.-lance  probiiblv  be  to  ascertain  the  require- 
ments  of  the  University  in  point  of  funds? — Yes,  and 
tho-e  would  be  very  easily  known. 

5,539.  It  would  be  necessary,  would  it  not,  for  the 
Commission  to  determine,  in  the  first  instance,  how 
huge  an  amount  of  money  was  required  from  the 
colleges  ? — Perhaps  so. 

5540.  They  could  scarcely  decide  upon  any  scheme 
without  making  up  their  minds  as  to  the  actual  needs 


of   thi'  University,   and    supposing    that    point    to    be  /fer. 

settled,  they  would  then  ha\e  to  decide  as  to  the  mode      •'•  < ''<rtm,'ll, 
of  levying  contribution*  ? — 'i 

5541.  And  you  would  confine  their  power  simply  to     13  Feh   1871 

tho*e  points? — I  would  indeed.      I  think  we  might   bo        '. 

spared  a  great  deal  of  diilieulty  if  their  powers   were 

limited  in  that  way. 

5542.  It  won!.  be  in  their  power  to  act  at 
all    without    having    the    means    of   ascertaining    the 
needs  of  the  University  ? — Perhaps  not,  hut  the   : 

are  pretty  well  confe 

55  I,'!.  We  have  had  different  opinion.''  as  to  the 
amount.  Some  have  placed  it  at,  M).(XX)/.  a  year,  but 
you  are  of  opinion,  are  you  not,  that  4,000/.  or  5,(XX)/. 
would  bo  sufficient  !J — 1  think,  perhaps  not  li-^s  than 
5,OOOA,  but  1  think  K),0(XV.  an  excessive  sum. 

5544.  That  would  bo  a  point,  upon   which  the  Com- 
mission would  necessarily  be  obliged  to  inquire,  would 

it  not  ? — I  think  so,  and  probably  a  statement  would 

have  to  be  drawn  up  in  detail. 

5545.  Is  there  any  other  point  upon   which  you 
could  give  us  any  information? — There  is  nothing  that 
occurs  to  me  at  present. 


The  witness  withdrew. 


The  Rev.  WILLIAM  GEORGE  CLAHK,  M. A.,  examined. 


554(5.    (Chairman).    You   are   Follow    and   Vice- 
]\Iaster  of  Trinity  College,  Cambridge  ? — I  am. 

5547.  You    had    also    formerly  been  a  tutor  of  tho 
College,  bad  you  not? — Yes,  for  several  years. 

5548.  And  for  several  years  also  Public  Orator  ?— 
Yes,  for  12  years. 

5549.  Has  not  a  good  deal  been  done  in  Cambridge, 
during  the  last  few  years,  for  the  promotion  of  scientific 
education  ? — Yes,  a  good  deal. 

5550.  Do  you  think  that  the  University  has  need  of 
further  steps  in  that  direction  ? — I  think  very  great 
need. 

5551.  Will  you  point  out  the  matters  in  which  such 
further   advance  is    required? — Not  being   myself  a 
student  of  science,  if  I  were  to  describe  exactly  what 
was  needed  I  should  be  speaking  only  at  second-hand, 
and   I  should  rather  prefer  to  speak    upon  the   best 
means  of  getting  the  money  that  is  required.     I  may, 
however,  state  that  I  have  the  best  authority  for  say- 
ing (for  in  fact  all  are  agreed)  that  our  museums  are 
extremely  defective,  that  we  want  very  much  more  ex- 
tensive buildings,  that  we  want  additional  professors 
and  demonstrators,  and  that  several  of   the  existing 
professorships   ought   to   be   more   largely    endowed, 
stricter  conditions  as  to  lectures  and  residence  being 
at  the  same  time  imposed. 

5552.  Assuming  that  it  is  desirable  that  all  those  re- 
quirements should  be  met,  have  you  thought  of  any  plan 
by  which  the  requisite  funds  could  be  procured  ? — 1 
think  thatthobest  plan  would  be  by  a  contribution  from 
1 1 10  ci  illeges,  according  to  a  certain  per-centage^  upon  the 
distributable  income.    There  was  a  plan  which  was  pro- 
posed by  the  last  Commission,  and  which  was  actually 
embodied  in  the  statutes  of  several  of  the  colleges  ; 
but    at    that    time    there   was  n  power    given    to    the 
colleges,  ili.ii    if  two-thirds  of  the  body  objected  to  a 
statute  proposed  by  the  Commissioners,  the  objection 
was  held   valid,  and   the  statute  was  not   inserted.     I 
think   there  were  three  or  four  colleges  which  did  not 
object.     At  Trinity  College,  the  college  to  which  I 
belong,    it   was  accepted   unanimously,   and    it    stands 
now  among  our   statutes  ;    and  it  will   take  effect    as 
M  •on  as  a  similar  statute  is  introduced  into  the  statutes 
of    other    college's.      This    statute    provides    that    the 
college    shall,    when     the    other    colleges    do    the   like, 
subscribe,  for  University  purposes,  five  per  cent,  of  its 
distributable  income;  and  tho  distributable  income  is 
defined   to    mean    allowances    in   money   or   otherwise, 
BS  rooms  and  commons,  to  the  master,  the  fellows,  and 
the  scholars. 

5553.  Do  you  think  that  opinion  in  the  University 
at  pr  far  as  you  havo  been  able  to  judge,  is 


more  in  favour  of  a  scheme  of  that  kind  than  it  was  at 
tho  time  of  the  Commission  ? — Very  much  more  so, 
I  have  no  doubt  whatever. 

5554.  Amongst  those  who  are  favourable  to  contri- 
butions being  afforded  by  the  colleges  in  some  shape, 
various   other   schemes   have   suggested   themselves, 
have  they  not? — Yes,  I  have  heard  of  some  other 
schemes,  but  none  which  I  think  would  be  so  effective 
as  that.     I  think  that  it  would  be  quite  possible,  in 
addition  to  such  a  contribution  from  the  colleges,  to 
make  some  alterations  in  respect  to  the  masterships  of 
colleges  which  might  render  them  more  available  for 
educational  purposes  than  they  are  ;  as,  for  instance, 
if  the  choice  of  the  electors  were  restricted  to  those 
who  were  or  had  been  either  University  professors, 
or  who  had  been  engaged  in  college  tuition,  or  held 
office  in  a  college  for  a  certain  number  of  years.     1 
that  in  that  way  a  mastership  might  be  made  available 
as  a  kind  of  additional  endowment,  or  in  some  cases, 
perhaps,  even  as  a  sort  of  retiring  pension  for  pro- 
fessors of  the  University. 

5555.  Do  you  desire  that  the  masters  of  colleges 
should  actually  take  part    in   instruction  ? — I    think 
that  would  be  very  desirable  ;  and  by  such  a  plan  as  1 
have  proposed,  you  would  secure  that  they  would  bo 
able  to  do  so  with  advantage. 

5556.  Do  you   think   that   masterships   might   be 
combined  with  professorships? — I  think  that  would  be 
very  possible. 

5557.  Have  you  any  expectation  that  a  plan  for  pro- 
viding contributions  from  the  colleges  will  bo  carried 
into  effect  by  tho  University  without  interference  of 
any  kind  from  without  ? — I  think  it  extremely  difficult 
to  get  anything  like  unanimous  consent,   because   I 
believe  that    any  single   fellow    of  any    college   who 
objected   to  his  vested  interest  being  damaged,  as  it, 
certainly  would  be  by  a  deduction  of  five  per  cent. 
immediately    from   the   distributable    revenue,   would 
have  a  right  to  object,  and  actually  the  power  of  stop- 
ping the  proceedings  ;  and  on  that  ground  I  think  that 
it  would  be  done  much  better  by  legislative  inter- 
ference. 

5558.  Would  you   propose  that    a  plan  in   ail    its 
details    should   be  incorporated    in  an  Act    of  Par- 
liament, or  that  some  machinery  should  he  devised  by 
the  legislature,  with  power  to  frame  a  scheme  and  to 
carry  it  into  execution  ? — The  latter  had  occurred  to 
me    as  being    the    most   convenient.      Of  com  • 
such   a  point   I  speak  with  great    diffidence;    but  it 
seems  to  me  that  if  an  Act  of  Parliament    appointed 
Commissioners  with  power  to  levy  from   the  colleges 
a  contribution  not  exceeding  a  certain  per-eentage  upon 

X  x  2 


Reo. 

W.  G.  Clark, 
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their  distributable  revenues,  they  would  take  evidence 
II'.  (..  ('i,rk.     .,,„!  judge  from  thai   e\idencc  what   tin-  proper  (/unfit 
ich  college  would  be,  and   ihey,  I  think,  might  lie 
,.  vTh~i«-l       empowered  to  carry  it  into  ell'eel. 
_____  5559.  Do  you  think  public  opinion  in  the  University 

would  IM>  prepared  to  receive  the  appointment  of  Mich 
a  Commission  without  any  very  strong  repugnance? 
— I  think  there  would  be  very  .--I  rung  repugnance 
amongst  some  persons,  but  I  think  there  is  sueh  a 
growing  opinion  that  it  is  absolutely  necessary  for 
the  credit  of  the  University  and  consequently  for  its 
prosperity,  that  those  who  would  object  would  be  in  a 
decided  minority.  I  think  thai  it  would  be  hard  to 
take  away  at  once,  say  five  per  cent,  of  the  incomes 
of  all  fellows,  but  that  might  be  provided  for  by 
giving  the  colleges  the  power,  if  they  pleased,  by 
a  vote  of  a  majority  of  their  number  to  abolish  or 
suspend  a  certain  proportion  of  the  fellowships,  so  that 
the  present  holders  of  fellowships  would  not  sutler. 
But  in  some  college's,  1  think,  they  would  be  quite 
prepared  to  submit  to  the  sacrifice.  1  think  T  can  say 
for  the  college  to  which  1  belong  that  everybody  would 
be  quite  willing  to  submit  to  the  sacrifice,  and  by 
additional  economy,  perhaps,  in  administration  we 
might  make  up  for  it. 

5560.  Has  the  tendency  of  college  incomes  been  to 
increase  of  late  years  ? — The   general  tendency  is   to 
increase,  but  of  late  years  our  colleges  have  been  running 
out  their  leases,  so  that  the  actual  revenue  in  some 
cases  has  temporarilydiuiinished. 

5561.  Then  there  is  a  prospective  increase  which 
will  accrue  in  the  course  of  a  certain  number  of  years  ? 
— Yes,  certainly  ;  but  for  the  last  15  years,  I  think,  at 
Trinity  College  we  have  been  running  out  leases  and 
refusing  to  take  fines,  and  we  had   not  till   last   year 
borrowed  any  mone)r,  as  we  had  power  to  do,  to  com- 
pensate us;  so  that  actually  the  dividends  have  been 
very  much  smaller  than  they  would  otherwise   have 
been,  and  even  smaller  than  they  were. 

5562.  Those  are  farm  leases,  I  presume,  to  which 
you  refer  ? — Yes. 

5563.  They  were  held  for  a  certain  number  of  lives, 
renewable   by   fines  ? — I   think   they   were    generally 
leases  of  20  years,  renewable,  from  time  to  time  ;  and 
also  the  great  tithes  with  which   the  college  is  largely 
endowed,  were  also  leased.     Those  leases  were  renew- 
able by  fines,  and  by  refusing  the   fines  we  make   a 
present  sacrifice  with  a,  view  to  the  future  advantage  of 
the  college;  and  as  the  fellows   have,  made   that  sacri- 
fice without  any  reluctance,  I  imagine  that  they  would 
make  the  other. 

5564.  One  or  two  other  plans  have  been  suggested 
to  the  Commission,  one   of  which  was  a  proposal   that 
the  colleges  should  consolidate  some  of  their  fellow- 
ships into    professorships:    and    another   was    that   a 
difference  should  be  made  between  resident  fellows  and 
non-resident  fellows,  that  non-resident  fellows  should 
submit  to  a  large   amount  of  taxation,  while  resident, 
fellows  remained  unaffected.    Do  you  think  that  either 
of  those   schemes  might  be   made  to  work  ? — I  think 
the  former  might   be   made   to  work.     It  was  done  at 
Oxford,  I  think,  in  several  cases  ;  I  mean  consolidating 
certain    fellowships    into    professorships.       But    with 

id  to  the  latter  scheme,  I  should  not  like  to 
t-i\  non-residents  as  such,  because  it  would  have  a 
tendency  to  drive  persons  into  residence  who  would 
really  be  of  no  use  when  they  were  there.  I  should 
not  like  to  have  any  persons  in  residence  who  were  not 
actually  employed  either  in  college  or  University  educa- 
tion, or  else  in  literary  pursuits  of  their  own,  and  I 
think  that  to  tax  a  person  merely  because  he  was  non- 
resident would  have  a  tendency  to  bring  into  residence 
a  number  of  persons  whose  presence  would  not  be  de- 
sirable, l  think  that  non-resident  fellowships  should 
be  terminable  without  any  exception,  and  a! 
fellowships  where  the  holder  Was  not.  employed  cither 
in  college  or  in  University  work. 

5565.  After  what    period  do  you  think  non-resident 
fellowships  should  be  terminated  ? — 1  thiuk  that  the 


rule  which  prevails  at  Trinity  and  (St.  John's  is  a  very 
good  one,  namely,  seven  years  after  taking  the  IMa-ter 
of  Arts  degree,  because  when  a  young  man  comes  up 
to  the  bar  at  that  time,  after  seven  years  in  all  proba- 
bility he  is  able  to  make  his  own  way,  but  it  is  a  most 
valuable  assistance  to  him  in  the  meantime. 

5566.  But  at  present,  the  fellowship  does  not  ter- 
minate if  he  takes  orders  ? — If  lie  takes  orders  it.  does 
not  terminate  at  all  so  long  as  he  remains   unmarried, 
or  does  not  take  one  of  the  larger  college  livings. 

5567.  But  you  would  make  it  terminable  equally, 
whether  he  was   in  orders  or  not,  provided  he  did  not 
reside? — 1  think  so,  provided  lie  did  not  reside  and  was 
not  engaged  in  college  work.    By  the  present  statutes  of 
Trinity  College  if  a  fellow  not  in  holy  orders  is  a  tutor, 
lecturer,  or  bursar  or  steward  of  the  college,  he  con- 
tinues to  hold  his  fellowship  so  long  as  he  holds   the 
office,  and   if  he  has  held  the  office  for  10  years  unin- 
terruptedly then  he  may  retain  his  fellowship  for  life,  if 
he  be  not  married. 

5568.  Residing  in  the  college   and    taking  private 
pupils  is  not  considered  as  college  work,  I  believe  ? — 
No,  it  is  not. 

5569.  Do  you  think  that  students  of  science  should 
be    required    to  pass  a  previous   examination  in  any 
respects  differing  in  its  nature  from  the  ordinary  pre- 
vious examination  ? — Some  time  ago  Lord  Lyttelton, 
as    chairman  of  the    Endowed    Schools    Commission, 
addressed  to  the  Chancellors   of   Oxford,  Cambridge, 
and  London,  a  letter  suggesting  that  Greek  should   no 
longer  be  made  a  sine  qud  non.     A  syndicate   was 
appointed  at  Cambridge  some  time  ago,  of  which  I  am 
amember,  to  examine  the  question.    The  syndicate  have 
not  yet  reported,  bnt  we   have  come  to  the  conclusion 
to  recommend  that  in  the  previous  examination  any 
student  who  pleases  may,  instead  of  Greek,  select  to  1m 
examined  in  French  and  German.     AVhat  we  propose  is 
that  there  should  be  passages  set  in  French  and  German 
taken   from   standard  authors,  which  the  student  must 
be  able  to  translate  at  sight,  that  a  few  questions  on 
grammar  arising  directly  out  of  those  passages  shall 
also  be  asked,  and  that  there  shall  be  another  paper  in 
which  a  passage  of  English  prose  shall  be  set  to  be 
translated   into   French   or   into  German  as  the  can- 
didate may  choose.    We  shall  require  translation  from 
French  ami   German  with  translation  into  French   or 
German.     The  report  has  not  yet  been  presented,  but 
it,  will  very  soon  be  presented  to  the  Senate,  and  if 
the  Senate  accepts  it,  it  will  become  the    law  of  the 
University. 

5570.  And  would  it  allow  of  a  person  obtaining  a 
degree  without  any  knowledge  of  Greek  ? — Yes  ;  he 
will  be  able  then  to  take  honours  in  natural  science, 
and  take  the  degree  of  B.A. 

5571.  Will  a  candidate   for  (lie  ordinary  degree  be 
able  to  obtain  it  without  Greek  ? — No  ;  because  for  the 
ordinary  degree  there  is  another  examination,  in   addi- 
tion to  what  is  called  the  previous  examination,  one 
called  the  general,  in  which  Greek  is  required. 

5572.  And  you  do  not  propose  to  make  any  altera- 
tion in  that  ? — We  thought  there  would  be  no  necessity 
for  it,  because  the  object  which  was  proposed  in  Lord 
Lyttelton's  letter  was  to  allow  persons  who  were  going 
to  devote  themselves  to  science,  to   get   the   University 
degree  without  the  knowledge  of  Greek.    Persons  who 
were  going  to  devote  themselves  to  science  would  cer- 
tainly, as  I  suppose,  desire  to  take  honours  in  science  ; 
they  would  hardly  be  content  with  taking  the  ordinary 
degree,  and  then  passing  one  of  the  special  examina- 
tions. 

5573.  Candidates  for  all  the  four  triposes  are  exempt 
from  the  general  examination,  are  they  not  ? — Yes,  for 
all  the  honour  examinations. 

5574.  They  pass  through  the  previous  examination, 
and  then   they   may  devote   themselves  exclusively  to 
their  own  course  of  study,  may  they  not  ? — Yes,  they 
may  pass   the  previous  examination    as    early  as    the 
second  term  after  coming  into  residence  with  the  addi- 
tional subjects,  the  additional  subjects  being  elementary 
algebra,  triguometry,  and  mechanics. 
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5575.  (Professor  Smith.)  You  stated,  I  tliink,  that 
the  plnii   which  you  mentioned  I'm-  (lie  previous  exami- 

n:ili( !'  llic   students    who    intended    to    rend    nnliirnl 

science  had  not,  passed  from  (.lie  Iniiuls  of  the  syndicate  ? 
—  No,  it  Iins    not.      'I'he    report    is    not    vet    published; 
but    whnt    I    have   mentioned   is   tlic   principle   of  the 

report 

5576.  Can  you  form  any  impression  whether   sueli 
a    plan    ns    that    is    likely    to  be  approved  of  by  the 
University? — The   Senate    is    such  a  very  large,  scat- 
tered,   and    heterogeneous    body,    that    I    should    not 
Venture  to  prophesy  wlint.  decision  it  may  come  to. 

5577.  Supposing    this    plan    were    adopted,    what 
amount  of  mathematical   knowledge  would  be  required 
from    candidates    lor   natural    sciences? — They    would 
hn\e   to   pass  an   examination   in  the   first   instance   in 
the  first  three  books  of  Euclid  and  the  first   six   pro- 
positions   of   the    sixth    book,  arithmetic,   elementary 
algebra,     elementary     trigonometry,    and    elementary 
mechanics. 

5578.  (Sir  J.  P.  Kay- Sltuttleivorth.)  A  student  of 
natural   science    entering  the    University  by  such  an 
examination  as  the  syndicate   has  proposed,  might  go 
on,  might  he  not,  to  honours  and  into  the  government 
of    the    University,    having    chiefly   a   knowledge    of 
natural  science  and   modern   languages  ? — Yes.     Latin 
would  be  indispensable,  as  much  ns  is  required  in  the 
previous  examination,  which  is  a  very  small  amount. 

5579.  So  that  the  great   staple   of   his    knowledge 
would  be  natural  science  and    modern    languages? — 
Yes  ;    but   even    I    should    say    as    to    these    modern 

-iges  a  very  small  modicum  of  knowledge  would 
DC  exacted,  excepting  that  we  should  require  in 
modern  languages  what  is  called  composition,  that 
is  to  say,  the  power  of  translating  from  English 
into  either  French  or  German,  while  in  Latin, 
which  is  set  in  the  previous  examination,  we  only 
require  that  they  shall  be,  able  to  construe  a  fixed 
subject  and  to  answer  a  few  very  simple  questions  on 
the  accidence  of  the  Latin  grammar. 

5580.  What  I  desire  to  arrive  at  s  that  the  honour 
students  of  the  natural  science  tripos,   could,   having 
the  attainments  which  you  have  defined,  come  into  the 
government  of  the  University  ? — Yes. 

5581.  And    by   so    much    the    government  of   the 
University  would  foil  into  the  hands   of  men  who  had 
a  greater  knowledge  of  natural  science  than  those  in 
the  mass,  wrho  probably  now  govern  the  University? — • 
That  is  to  say  that  those  persons  would  be   introduced 
amongst  the  governing  body  ;  but  whether  the  govern- 
ment would   fall  into  their    hands  would    depend  of 
course  upon  their  comparative  number. 

5582.  You   describe  the    Senate    as   at    present  a 
large,  scattered,  and   heterogeneous  body,  looking  to 
the  production  of  a  considerable  central   professoriate 
in  the  University,  and  a  great  extension  of  the  means 
and  appliances  of  the.  study  of   the    natural   sciences, 
together  with   the  teaching  power,  do  you  think   that 
it  would  be  altogether  wise  to   confine  the   regulation 
of  that  form  of  studies  to  the  Senate  alone,  or  would 
you  desire  that  there  should  be   some  board  of  educa- 
tion, constituted    out  of   the   University,   of   a   more 
representative  character  ? — I  think  with  regard  to  the 
regulation  of  purely  educational  questions,  a  verv  much 
smaller  body,  a  body   of  residents  at  the  University, 
and   of   persons    actually   engaged    there,   and    those 
who  for  a  series  of  years   have  been   engaged,  would 
form  a  much  better  body  for  deciding  upon   purely 
educational  questions,  than  a  very  large  body  like  the 
Senate. 

•")H,3.  Provided  that  natural  science  instruction 
receives  great  extension,  there  will  necessarily  arise 
many  questions  affecting  both  the  action  of  the  pro- 
late and  its  relations  to  the  colleges  which  will 
require  immediate  and  new  decisions,  you  would  con- 
fide those,  would  yon  not,  to  a  body  having  intimate 
knowledge  of  the  internal  constitution  and  working  of 
the  University?—!  think  it  would  be  very  much  better 
certainly  to  do  so.  The  only  thing  is  that  we  must 


take  care  not  too  much  to  trench  upon  the  privileges  of 

the  Senate,  because  it  i.M  from  the  payments  of  the 
in.i  IITS  of  arts  that,  a  great  portion  of  the  revenue  of 
the  University  is  derived. 

5584.  On  the  other  hand,  the  accession  of  natural 
science  students,  if  it  were  considerable,  would   greatly 
add  to  the  revenues  at.  the  disposal  of  the  I'liiversity"? 
— Yes,  certainly.     The    I'liiversifv   revenues  are    de- 
rived almost  exclusively  from  t hose  two  sources.     Tim 
landed  property  and  the  small  quantity  of  Government 
stock   which    it.   holds   produces   only   a  gro.-s   sum   of 
about  2,(>0()l.    a   year,   while   from    the  other  sources, 

the  quarterly  payments,  the  fee-:, I  (lie  lines,   I  think 

its   income    is    about   20,0001.  a  year.     For  the  use  of 
the   museums,  there   is  a  sum   set   apart  which  is  called 
the  Museums   Maintenance    Fund,   which   is    1,5(X)/.  a 
year.       There    is    another   sum    set   apart,    called    the 
Museum  Building  Fund,  of  1,000/.  a  year,  and  a  General 
Building  Fund  of  the  same  annual   amount.     The  sum 
of  1,500/.  a  year,  which  goes  to  the  maintenance  of  the 
museums,  is  extremely  inadequate  for  the  purpose. 

5585.  Could  you  give  the  Commission  any  opinion 
whether  you  think  that  a  tax  of  five  per  cent.,  which  we 
estimate  as  producing  9,0007.  a  year,  would  IK-  suilicient 
to  enable  the  University  to  establish  and  maintain  the 
professoriate  with  all  its  accessories  ? — For  the  present. 
I  should  think  that  it  would  be  amply  sufficient.     1  do 
not  think  1  should  rate  the  amount  to  be  obtained 

from  a  five  per  cent,  tax  quite  so  highly.     1  hav i- 

deavoured  to  find  it  out  as  well  as  1  can,  and  although 
I  do  not  wish  to  speak  with  confidence  at  all,  I  should 
not  rate  the  distributable   revenue  of  the  aggregate  of 
the  colleges  at  more  than  150,000/.  a  year.     I   believe 
the    Royal    Commission    estimated     it    at     180,OOO/. 
Taking  the  lower  estimate,  I  should  imagine  that  for 
our  present  purposes  it  would  be  quite  suilicient. 

5586.  You  wTould  not,  however,  like  a  limitation  to 
that  five  per  cent.,  but  would  prefer  that  power  should 
exist  to  enlarge  hereafter  the    means    to   be   applied 
by   the    University    to   central   teaching  ? — I  think  it 
extremely  desirable  that  the  same  legislative  Act  which 
allowed  the  Commissioners  to  assess  live  per  cent,  for 
the  present,  should  also  contain  a  power   for  imposing 
more  at  a  future  time  when  the   needs  and  claims  of 
the  University  should  require  it. 

5587.  (Professor  Stokes.)  If  the  tenure  of  a  fellow- 
ship in  the  case  of  u  resident  depends  upon  his  holding 
certain  college  offices,  such  as  that  of  lecturer,  and   if 
the  appointment  to  those  offices  is  in  the  hands  of  the 
general  body  of  fellows,  do  you  not  think  there  is  a 
tendency  to  elect  a  man  in  order  that  he  may  retain 
his   fellowship,  although    perhaps  he   may   not  be   tin- 
very  best  who  could  be  found  for  lecturing  purposes  ? 
— I  think  that  there  might  be  such  a  tendency,  but  I 
cannot  point  to  any  instance  in  which   it  has  really 
operated. 

5588.  That  probably  would  be  less   likely  to  occur 
in  a  large  college  like  your  own.  where  to  be  a  lecturer 
is  rather  an  exception,  than  in  the  ease  of  n  small  one? 
— Yes  ;  there  are,  I  think,  16  or  17  tutors  and  lecturers 
now  in  Trinity  College. 

5589.  (Marquis   of  Lansdownc.)  In  the  event  of 
the   probable   recommendation  of  die  syndicate  being 
adopted,   and   a    degree  conferred   for  science   with    :i 
minimum  of  Latin  and  a  certain  knowledge  of  modern 
languages,  should  you  think  it  desirable  to  change  the 
title  of  the  degree,  and  to  make  any  distinction  between 
the   mark   you  set  upon  a  man  who  left  the  University 
with  that  degree,  and  the  mark  that  you  impress  upon  a 
man  who  leaves  it  with  the  existing  degree  ? — -I  do  not 
see  any  reason  for  the  change.     They  have  the  title  of 
B.A.  conferred  upon  all,  and  I  do  not  see  that  anything 
would  be  gained  by  alteration. 

5590.  You  do  not  think  that  :it  the  present  moment 
public,  opinion  expects  from  the  possessor  of  a  B.A.  or 
a  M.A.  certain   literary  qualifications   as  distinguished 
from  scientific,  which  the  holder  of  one   of  those   new 
degrees  could  not  possess  ? — 1  hope  that  the  holder  of 
one  of  those  new  degrees  would  pos-ess  rather  higher 
literary  qualifications,  being  able  to  translate  French 
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und  German,  and  to  compose  in  one  of  these  languages,  which  you  can  i'uniish  tho  Commission  with  any 
than  it'  lie  wriv  merely  able  t»  translate  the  modicum  inliirniMtioii  ?• — I  think  th;it  the  questions  which  the 
of  Greek  which  he  has  in  do  at  present.  ConnnisMoncrs  have  n^kcd  me  have  exhausted  all  the 

(Chairman.)  Is  there  any  other  matter  upon      points  upon  which  I  wished  to  give  evidence. 

The  witness  withdrew. 

Adjourned  to  to-morrow  at  half-past  1 1  o'clock. 
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5592.  (Chairman.')  Yon  are  master  of  Sidney  Sussex 
College.  Cambridge? — I  am. 

5593.  You  have  already,  I  think,  been  so  good  as  to 
furnish  the  Secretary  of  this  Commission  with  a  state- 
ment explaining  what  has  been  done  in  your  college 
for  the  promotion  of  scientific  instruction  ? — Yes. 

5594.  I  gather  from  that  letter  that  a  fellowship  has 
already  been  given   in   your  college  for  distinction   in 
natural  science  '; — Yes. 

5595.  And  if  your  college  numbered  among  its  men 
any  that    distinguish  themselves  from  time   to  time  in 
natural   science,  are  you  of  opinion  that    the  college 
would  be  disposed  to  recognise  such  ? — Undoubtedly. 

~>.">96.  The  college,  I  believe,  has  also  made  arrange- 
ments lor  instruct  ion  in  those  subjects  by  mutual 
arrangements  with  other  colleges  ? — We  have  already 
made  arrangements  of  that  kind.  We  have  in  Sidney 
Sussex  College  a  distinguished  Teacher  of  Chemistry 
and  Botany,  and  we  have  built  a  chemical  laboratory. 

•">97.  Is  it  accessible  to  students  who  are  not  of 
your  own  college  ? — Yes.  Our  teacher  of  chemistry 
would  receive  pupils  from  auy  college. 

5598.  Are  tiie  chemical  lecturer's  classes  attended 
by  any  considerable-  number  of  students  ? — Not  at 
int.  The  svstem  has  scarcely  had  time  to  develope 
itself. 

">.~>!)9.  Do  you  think  it  is  generally  known  that, 
eminence  in  those  subjects  would  be  recognised  by 
your  college? — It  must  bo  known,  because  it  is  adver- 
tised every  year. 

5600.  Have  you  given  any  scholarships  to  encourage 
the    study     of    the    natural   sciences  ? — Yes,    and    we 
advertise  such  every  year. 

5601.  Has  the  chemical   lecturer  been    in   consulta- 
tion in  any  way  with  the  University  Professor  of  Che- 
mistry?— I   should  think   he   is  perfectly  well   known 
to  him. 

")l>()2.    But   the   character  of  hi-    lectures    is   not   ar- 
d  with  any  reference    to    the    lectures  of  the  pro- 
lessor  of  chemistry? — I  should  think  that  it  is.     They 
are  elementary  lectures,  of  course. 

5603.  1    presume    that    they    would    lie    rather   pre- 
paratory lor   those  who  wished    subsequently  to  attend 
the  lectures  of  the   professor  ?— We  should  expect  that 
the  students  at  our  own  college  who  require  elementary 
instruction  would  avail  themselves  of  our  teacher.    But, 

of  ( rse.   the   professor's  lectures    an;    open   to  them 

also. 

5604.  Are   you  of  opinion   that  additional  funds  are 
required   In    the  I  'niversitv  for   the    promotion   of  the 
natural    sciences? — It    is,    1    have    no    doubt,    desirable 
that  the    l'ni\ersity  should   have  all  the  funds   it  can 
honestly  obtain. 

."(iO.'i.  lint  is  there  any  urgent  requirement  for  ad- 
ditional funds? — Additional  funds  are  desirable,  but 
I  do  not  know  that  there  is  any  very  urgent  require- 
ment. 


5606.  We  have  been  told  that  the  salaries  of  many 
of   the    professors   are  inadequate,  that    assistants  are 
required,  and    that    further    sums   are    required     for 
museums  and  laboratories.     Do   you  agree  with  that 
opinion  ? — My  notion  of  the  professoriate  is.  perhaps, 
somewhat  different  from  that  of  many  persons  ;    1  hold 
that  the  function  of  a  professor  should  not  be   in   the 
main  teaching,  or,  perhaps,  not  necessarily  teaching  at 
all.     I  think   that  he  should  he    resident  in  the  I'ni- 
versity  as  a  national  representative  of  his  depai 

of  science,  and  that  he  should  have  an  ample  income 
and  leisure  for  the  prosecution  of  that  depart  inent.  I 
think  that  the  teaching  of,  at  auy  rate,  the  elementary 
parts  of  science  might  well  be  undertaken  by  the 
colleges. 

5607.  And  that    tho    professors    should    be    mainly 
employed  in  original  research  ? — I  think  so.     I  think 
it  is  lamentable  to  see  our  professor  of  chemistry,  for 
instance,    so    absorbed   as    he  really  is    in  laborious 
elementary  lectures. 

5608.  Would  you  wish  to  see  him  entirely  exempted 
from  being  called  upon  to  deliver  lectures  ? — -I  do  not 
know  that  I  should  go   so  far  as  that,  for  Professor 
Livuing  is  a  most  accomplished  lecturer.     But  you  will 
agree  with  me,  I  daresay,  that  the  faculty  and   power 
of  exposition,   of   such    exposition   at    least    as   would 
interest  a  large  assembly,  may  not  and  does  nut  alwavs 
belong  to  a  person  who  is  eminently  calculated   For  the 
prosecution   of  original   research    in   science;  and  this 
latter  I  regard  as  by  far  the  more  important   function 
of  a  University  Professor. 

5609.  Does  the  professor  of  chemistry  deliver  lectures 
which   could    be    designated    as    elementary    in    their 
character? — I  think  he  does  ;  a  part  of  his  instruction 
is  quite  an  elementary  course. 

5610.  But  it  has    been    generally    looked    upon    at 
Cambridge,  has    it    not,  thai,    the    professor's    lectures 
should  be  devoted  to  the  higher  branches  of  the  subjects 
which  they  study  ? — 1  think   it  ought,  to  be  (because, 
in  my  opinion,  a  professor's  time  should  be  devoted  to 
to  higher  and  more  valuable  work),  but  I  do  not  know 
that  it  is  so,  especially  in  those  new  subjects. 

5611.  It    has    been    so,  has  it    not,   with   regard   to 
special    mathematical    professors  ? — It     has,    certainly, 
because  mathematics  has  been  recognised  as  a  collegiate, 
subject,  and  the  teaching  lias  been  MTV  good  and  ample 
in   the  colleges,  and    the    professors    have    taken   par- 
ticular branches  of  the   subjects  upon    which   to   throw 
the  weight  of  their  authority. 

5612.  In   proportion  as  more  provision  is  made  for 
leaching  llm-e  new  subjects  in  the   colleges  themselves, 
they  might  probably  expect  that  those  professors  would 
devote  themselves  to    the    higher  and    more   advanced 
parts  of  the  subjects? — 1  should  think  so. 

5613.  Arc    you    of  opinion    that    the    salaries   at 
present    provided    for  the   professors   are  adcquai. 
them  ? — Not  at  all. 
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5614.  How  would  you   propose  that    means   should 
be  provided    for   improving   their    position?-    -That  is  a 
difficult  question,  and  one    which    I    do   not    profess  to 
have  solved.      Hut   lllc  University  is  a  corporal  ion,  a  ml 
it   has    power  to    lav    its    members.       I     am    a     member 
of  the  Univer.-it  v ,  and   I  am  quit,-  ready  to  be  laxed  U 
an  individual  member  of  llie  University  to   any  extent, 
that  may  be  thought  proper. 

5615.  You  arc  no  doubt,  a  ware  that,   proposals   have 
been  made   for    taxing  I  hi'  colleges    for  University  pur- 
poses ? — 1  mil  quite  aware  of  it. 

5616.  We   should    be    obliged    to   you    if  you    would 
stale  your  views    upon    that  point? — The  University  is 
one  corporation,    and    my    college    is    another.       If  the 
University  were  poor,  and  mv  college  were  rich,  which 
is   not  the  case  at  all,  J  should  deny  entirely  the  justice 
of  taking  from  the  funds  of  my   college  to   enrich  the 
funds  of  the  University.     That  would    not  be  mv  view 
at.  all.      It   may    be  done,  and   probably    will  be    done, 
but    I    do   not  agree   to  the  dictum    that    "might"    is 
"  right," 

5617.  Do  you  object  to  it   upon  principle  ?— Yes. 
But  I  also  object  to  it  on  the  grounds  that   the  funds 
of  colleges  are  honestly  administered  in  the  fulfilment 
of  the  trusts   for  which   they  were  given;  and,  more- 
over, that   those    funds  arc   actually  employed  so  as  to 
be  quite  as  useful  as,  or  more  useful,  in  the   promotion 
of  science  and   learning,  than  they  would  be  if  trans- 
ferred to  the  University. 

5618.  One  reason  that  has  been  assigned  in  favour  of 
the  proposal  of  taxing  the  colleges  is  to  the  eflect  that 
there  are  certain  subjects  which  can  be  better  taught 
by  the  University  than  by  the  colleges,  and  that  it  is 
not  inconsistent,  therefore,  with  the  original  design  of 
the  colleges   that  they  should  contribute  a  portion  of 
their  funds  for  the  prosecution  of  those  sciences  ? — 
The  colleges  would  be  contributing  their  share  if  their 
members    were     taxed    equally    with    non-collegiate 
members  of  the   University  for  the  purpose   of  Uni- 
versity teaching,  such  teaching  being  open  to  all. 

06 19.  Would  you  tax  all  the  members  alike,  resident 
aud  non-resident? — That  has  been  the  rule  hitherto. 
It  might,  however,  possibly  be  thought  more  just  to 
impose  a  smaller  tax  on  present  than  on  future  mem- 
bers, seeing  that  these  are  to  derive  the  greater  benefit. 

5620.  If  that   taxation  were  carried  to  any  great 
extent,  would  it  not   have   a  tendency   to  discourage 
persons  not  intending  to  reside  in  the  University  from 
keeping    their    names  on  the    University   books?  — 
Tolerance  of  taxation   has,  no  doubt,  its  limits.     But 
a  small   tax  upon  so  large  a  number  of  members  would 
produce  a  large  sum. 

5621.  There  is  a  tax  at  present  for  University  pur- 
poses, is  there  not  ? — Yes ;  there  is  a  tax  of  17*.  per 
annum. 


2.  Has  that  amount  been  lately  raised  ? — -A  short 
time  ago  it  was  raised  from  12*.  to  17*.  This  tax 
was  at  first  a  library  tax  of  12*.  a  year  on  every  mem- 
ber of  the  University ;  5*.  was  added  to  it  in  1866, 
and  it  was  then  considered  as  a  contribution  to  the 
University  chest  for  general  purposes.  Since  that 
time,  the  colleges  have  relieved  the  chest  of  certain 
heavy  local  rates  by  throwing  these  on  college  property 
in  the  town  of  Cambridge,  so  that  the  whole  amount 
of  the  poll  tax  of  17*.  is  applicable  to  purely  Univer- 
sity purposes,  and  has  at  once  enabled  the  University 
to  increase  the  stipends  of  several  of  the  Professors. 
If  this  tax  were  raised  to  11.,  it  would  produce  a  con- 
siderable sum,  and  1  do  not  see  that  any  member  of  the 
University  ought,  to  object  to  paying  il.  a  year  for  his 
membership.  Besides,  the  University  has  other 
resources  both  of  property  and  fees  for  matriculation 
aud  degrees. 

~><>'2:',.  How  ma  i  iv  members  of  the  University  are  there-, 
do  you  know? — That  I  could  not  say  exactly. 

">f>24.  And,  I  presume,  you  do  not  know  what  amount 
a  tax  of  I/,  upon  every  member  would  produce? — I 
do  not  know  with  absolute  accuracy,  but  it  could  not 
be  far  short  of  10,000/.  a  year. 

.">62"j.  Have  you  any  other  .suggestion  to  make  as  to 
the  means  of  raising  funds  for  University  purposes  ? — 


If  I  may  lie   allowed,  I  will  venture    to   make-one  *ug-          Rett_  fi 

geslion,  namely,  that    if   such    contribution    is    agreed     /'Ac///-,  It  It. 

upon  01-  levied    from    the    COllegeg,   I    think    it  wocdd  be      ^        — 

belter    to    ha -e  il.  upon    the   actual   dividends,  lha: 

Say,  the  actual  amount   divided  between  the  DUBtei  and 

fellows  of  colleges,  than  upon  llie  ba-i-  of  including  all 

kind  -  of  stipends  and  salaries  lo  olliciaN  in  the  col! 

for  this  reason,  that  llie  basis  ol'  fellowship  would  form 

a  tolerablv  uniform  mode  of  taxation  ;   but,  the  pavment 

to  college  ollieers  and   other  payments  vary  verv   much 

in    different   colleges.     The    s:mle    amount    might    be 

raised,    of  course,  whatever  the    basis    J-.      Three    per 

cent,  has  been  proposed  and    live    per   cent.;   but    then 

it   was    proposed    that    that    should    be.   raided   on    what 

has   been    called    the   distributable   revenue,   and   that 

distributable    revenue    was    to  include  the  payments  to 

scholars  and  salaries  to  ollieers,  and  all  sorts  of  thing-. 

In  my  opinion  it  would  be  much   better  to  ba-e  ii  upon 

the'  amount    divided  to  the    master  aud  fellow.-,  what,  is 

called    the  dividends,  and  that,  that    should  lie  the  basis 

upon  which  the  pcr-centagc  should   lie  reckoned.      I 

object  to   it    altogether  as  wrong   and    unjust,   but  I 

think   that    would  be  a   more   simple  and   convenient 

basis  for  such  a  tax  than  the  other. 

5626.  Are  the  fellowships  in  your   college  poorer 
than  the  average  of  the  University  fellowships? — I   do 
not  exactly  know  what  they  are  in   most,  colleges,  but 
ours  may  be  called  from  240/.  to  250/.  a  year,  and  all 
our  fellowships  arc;  equal.      Formerly  we  had  two,  the 
nomination  to  which  was  vested   in  Tiverton  School, 
and  one   to  which   the   Fishmongers   Company  nomi- 
nated.    These,  however,  are  now  open,  and,  together 
with  the  six  foundation   fellowships,   make   nine,   all 
alike  equal.     The  master  has  two    dividends.     Then 
both  the   master  and  the  clean,  and  the  pnvlector  and 
other   officers  have  also  stipends,  but  those  have  l)een 
regulated  under  the  statutes,   and    I   believe   that  all 
those  official   stipends    vary    very    much    in    dim-rent 
colleges,  whereas  the  dividends  are   tolerably  uniform  ; 
and  also  the  dividends  arc   sure    to    form  a  tolerably 
accurate  comparative  estimate  of  the  disposable  means 
of  the  colleges.   1  think  that  that  would  get  rid  of  a  good 
deal  of  the  kind  of  objection  that  some  persons  would 
feel  to  the  inquisitorial  character  of  the  inquiry  into 
the   management  and    distribution   of   the   funds   of 
colleges. 

5627.  Have   you   ever   considered  whether  if  con- 
tributions were  levied  from  the  colleges,  a  heavier  per- 
centage might  be  placed  upon  the  fellowships  held  In- 
non-resident  fellows  ? — That  is   rather  a   delicate  and 
somewhat  difficult   question.     In   the   ease  of  my  own 
college   I  consider  that  the  dividends  given  to  the  pre- 
sent four   non-resident  fellows  arc  very  usefully  em- 
ployed.    For  instance,  in  one  case  it  goes  to  the  aug- 
mentation of  the  scanty'  stipend  of  a  very  laborious 
colonial    bishop  ;    in    another   to    that    of    an    equally 
laborious   London    clergyman  ;    in    a    third   case  to    a 
hard-working  schoolmaster;  and   in  the  fourth  to  the 
support  of  a  medical  student  ;   so  that   1  think  they  are 
not  ill-bestowed.     At  the  same  time  these  gentlemen  do 
forfeit  certain  benefits  by  non-residence.     A  resident 
fellow  has  college  rooms  and  a  small  allowance  per 
diem  as  a  resident  fellow,  so  that  a  resident  fellow  docs 
get   certain   emoluments   which  a  non-resident  fellow 
does  not  got.      It   is,  however,  from  the  point  of  view 
of   those    who   contemplate    this    mode   of   obtaining 
funds,  not  unnatural  to  consider  whether  non-residents 
ought    not   to   contribute    more,    but    looking   at    the 
emoluments  to  individual  fellows  in  my  college,  they 
can    scarcely  be   said  to  be  so  large    as  to   admit    of 
diminution,  even  were  there  no  question  of  the  justice 
of  such  requisitions. 

5628.  (Sir  J.   P.   Kay-Shuttlcirort/t.)    There     are 
two    objects  which    are    generally   considered    to    be 
accomplished  by  fellowships.     First,  they   are  given 
as  prizes  for  a  successful  career  in   the  colleges,   and 
then  they  are  often  united  with  the  function  of  teach- 
in,,.  ?— Yes,  it  may  perhaps  be,  so   considered.     Bui.  in 
realilv.  colleges  make  no  such  classification  of  fellows. 
Any  one  of  'the  fellows  is   liable   to  be  elected  into  an 
office  which  would  imply  the  function  of   teaching, 

X  x  4 


ROYAL    COMMISSION    ON    SCIENTIFIC   INSTRUCTION,    ETC.: — MINUTES   OF   EVIDENCE. 


Her.  7t. 
Pkelpt.  D.I). 

14  1-Vli.  1871. 


mill  a  fellow  will  often  remain  in  residence  on  the 
ehamv  of  a  \  acauey  in  some  sueh  office,  employing 
himself  in  private  study  or  private  tuition.  Appn- 
renllv.  however,  and  perhaps  practically,  two  sueli 
objects  may  be  snid  to  be  accomplished. 

.~>(>_!9.  As  respects  the  former  of  those  objects  ha\ c 
yon  ever  conceived  that  there  could  be  any  limitation 
of  time  in  the  holding  of  a  fellowship  consistent  Iv  with 
offering  a  sufficient  reward  for  a  successful  career  in 
the  University  studies  ? — I  think  it  is  possible  that  it 
might  be  so  ;  it  has  been  adopted,  I  believe,  in  some 
colleges,  but  it  is  not  adopted  by  onr  statutes,  and  I 
hope  it  never  will  be.  There  would  be  this  objection 
to  it,  I  think,  that  in  so  small  a  number  of  fellows  as 
we  have,  we  should  have  less  chance  of  securing  a 
h'rst-rate  staff  of  lecturers. 

5630.  But   if    it   were   the   rule    throughout    the 
University,  what  should   you   say  ? — If  it  were  the 
rule  throughout  the  University  then  I  think  that  we 
should  get  an  inferior  class  of  men  as  teachers  in  the 
University.     A  terminable  fellowship  would  not  be  a 
sufficient  inducement  to  men  of  first-class  merit  to 
prepare  themselves  for  the  chance  of  office  as  tutors 
and  lecturers. 

5631.  But   if  the   condition    of  those   fellowships 
which  are  considered  prizes  were  somewhat  of  this 
sort,  that  they  should  terminate  after  a  certain  period 
unless  the  holders  were  invited  by  the  college  to  enter 
upon    the  function    of    teaching   and   accepted    that 
function,  might  not  that  be  a  proper  rule  which  wotdd 
not  interfere  with,  but  rather  promote,  the  number  of 
teachers  in  the  colleges  ? — I  am  not  prepared  to  say 
that  it  would  not  have  that  effect,  but  I  am  by  no 
means   clear  that   it  would.      Moreover,    under   the 
present  system,  we  have  no  difficulty  in  obtaining  the 
services  of  a  sufficient  number  of  first-rate  men,  and 
the  provision  of  retirement  on  college  livings  secures 
ns  against  the  stagnation  which   is  almost   sure  to  bo 
the  consequence  of  superannuated  married  fellows. 

5632.  If,  for  example,  a  man  enters  into  the  world 
and  does  not  succeed  in  a  profession,  and  simply  enjoys 
his  fellowship  during  his  life  remote  from  the  Uni- 
versity, do  you  think  that  it  is  a  very  great  additional 
stimulus  to  striving  for  learning  in    the    University 
to   know   that   the  fellowships   end   in   so   profitless 
a  career  ? — My  experience  does   not   give   me   suffi- 
cient data  to   judge    of   that,    for    I    cannot  tax   my 
memory  with  any  single  case  in  my  own  college  where 
a  fellow   has    adopted   such    a  career,  where  he  has 
gone  into  the  world  and  failed   in  his  profession,  and 
then  simply  lived  upon  his  fellowship. 

5633.  We  have  had  it  in  evidence  that  such  eases 
have  occurred    in   certain  colleges  ? — I    should  think 
they  are  very  rare.     I, know  of  only  one  fellow  of  a 
college  who  is    ostensibly    living   on   his    fellowship. 
That  one  is  not  a  member  of  my  own  college,  nor  can 
I  say  that  he  may  not  have  been  usefully  engaged  in 
literary  work.     My  experience  most  decidedly  is,  that 
fellows  of  colleges  are  all  that  is.  the  opposite  of  idle 
or  useless  men. 

5634.  On  the  other  hand,  supposing  a,  fellow  to  have 
succeeded  at  the  bar,  or  in  any  other  career  of  a  learned 
profession,  might  it  not  be  expected    that  he   should 
lifter  a    certain   time   relinquish    his    fellowship  ? — If 
his  success  were,  great  he  would  be  sure  to  do  so.      I 
know  of  no  instance  to  the  contrary.     I  do  not  think 
ii  possible  that  a  case  can  he  made  out  for  interference 
on  this  ground. 

5635.  Having  regard   to   the  condition  of  celibacy, 
was  it  not  originally  rather  a  rule  having  reference  to 
the   internal  constitution  and  discipline  of  the  college 
than  to   the  external  life  of  the  fellows  who  went  into 
the   world   and    were   non-resident? — Yes;    but   prac- 
tically  I  do  not  think  it  really  does  interfere  with  the 
condition    of  life.       I   scarcely   know    an    instance    of 
a  man  making  the   retention   of  his  fellowship  a  con- 
sideration against  marriage  of  greater  force  than  would 
suggest  itself  to  a  prudent  man   in  any  other  career. 

iionally  a  clerical  fellow  has  to  wait  a  few  years 
for  a  living.     But  that,  to  my  mind,  is  not  a  case  to 


be    so    much    deprecated    as    that    of    improvident 
marriage. 

5636.  Would  not  a  fellowship  still  remain  a  power- 
ful incentive  to  study  if  the  condition  of  celibacy  were 
removed,  but  the  period  during  which   it  was  held  was 
limited  ;  and   also  if  the   ride   by  which  a  man  might 
continue  to  hold   his  fellowship   if   he    went   into   the 
Church,  were  done  away  with  ? — I  think  there  are  many 
objections  to  that.     The   making  fellowships   tenable 
only   for   a    short    period     would     at   once    seriously 
diminish  their  attractions.     And  for  educational  pur- 
poses   in     colleges    founded,    endowed,    and    further 
endowed  from  time  to  time  from  the  earliest  foundation 
to  the  present  day,  as  those  at  Cambridge,  exclusively 
for  the  benefit  of  members  of  the  Church  of  England, 
it  seems  to  me  above  all  things  desirable  that  most   of 
the  members  of  the  teaching  body  should  be  in  holy 
orders.     As  they  succeed  to   college   livings   they  are 
again  succeeded  by  younger  men,  and   thus  a  supply 
of  vigorous  teachers  is  kept  up.     If  the  fellows  of  my 
college  were  allowed  to  marry,  they  could  not  reside 
in  college. 

5637.  I  am  speaking  now  of  non-resident  fellows  ? 
— I  do  not  see  any  great  objection  to  that,  except  that 
it  would  require  an  absolute  distinction  of  fellows  into 
the  two  classes,  before  alluded  to,  a  distinction  which 
has  hitherto  never  existed,   which  was  not  contem- 
plated by  the  founders,  and  which  would  certainly  be 
attended  by  disadvantages. 

5638.  A  fellowship  would   still   remain   a  powerful 
incentive   to   study  if  those    several    conditions    were 
removed  ? — Yes ;  but  it   would   not  be  so  strong  an 
incentive  to  study  as  the  present  form  of  it. 

5639.  Have  you  any  means  of  knowing  how  many  of 
the  men  who  have  gone  into  the   church  after  having 
held  their  fellowship  for  the  required  period  of  years, 
have  accepted  that  profession  as  a  means  of  continuing 
their  fellowship  ? — I  have  no  means  of  knowing  that ; 
it  does  not  show  itself  at  all,  nor  do  I  believe  that  it  can 
be  proved  to  obtain  as  a  matter  of  fact.     A  man  gets  a 
fellowship  and  generally  he  has  made  up  his  mind  before 
he  goes  for  his  fellowship  that  he  will  go  into  orders,  or 
that  he  will  not  continue  his  fellowship.     If  he  does  not, 
in  my  college  he  vacates  his  fellowship  at  the  end  of 
three  years  ;  at  least  he  used  to,  but  at  present  it  is  not 
so  ;  he  need  not  go  into  orders  at  all. 

5640.  Morally    speaking,    seeing    that    men    from 
conscientious  motives  frequently  decline  to  take  emolu- 
ments because  they  cannot  subscribe  the  prescribed 
formularies,  is  it  not  to  be  deprecated  that  the  choice 
of  such  a  profession  should  be  in  any  degree  affected 
by  the  continuance  of  a  fellowship  ? — A  person  ought 
to  take  that  into  consideration  before  he  puts  himself 
into  the  position  ;  there  are  other  walks  of  life  that  he 
might  have  chosen. 

5641.  Very  often  fellowships  are  acquired  by  men 
who   are    comparatively    young,   who  have  not   hail 
much  experience  of  the  world,   and  whose  time  may 
have  been  considerably  devoted  to  literary,  mathema- 
tical, or  other  studies,  and   not  much   to  theological  ; 
in  such  circumstances,  would  not  the  question  to  a  poor 
man,  whether  he  should  relinquish    300/.  a  year    or 
not  be  a  powerfully  determining  motive  in  his  choice 
as  to  whether  he   should   enter  the  Church  or  not  ? — 
But  the  condition  does  not  exist  at  present  I  think,  at 
least  in  my  college ;  and  even   if  .such  a  person   is  so 
influenced  to  take  holy  orders,  it  does  not  follow  that 
he  has  made  a  wrong  choice  of  a  profession. 

5642.  (Chairman.)  I   see    in   your    statement   that 
you  have  furnished  us  with  you  observe  that  half  the 
number  of  fellows   are  exempt  from  the  necessity  of 
taking  orders  ? — Yes,  in  my  college,  and   that  could 
always  be  arranged  so  that  any   individual  might  be 
relieved  from  the  burden  of  the  obligation. 

5643.  (Sir  J.  P.  Kay-Shuttleworth.}  But  that  rule 
does  not  generally  prevail,  I  think,  in  the  University  ? 
— That  I  am  not  prepared  to  say.     In  my  own  college 
it  is   so.     And  I  am  inclined  to  think  that  in   most 
colleges,  if  not  in  all,  there  are  lay  fellowships.     I  do 
not  believe  that  the  clerical  obligation  is  oppressive. 

5644.  You  have  mentioned,  have  you  not,  that  you 
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would  like  the  same  amount,  of  liberty  to  obtain  in 
other  colleges  as  ihai  which  obtains  in  Sidney  Sus- 
sex ? — I  should  have  no  objection  at  all.  1  think  it  is 
very  important  that  no  such  motive  should  weigh 
unduly  with  any  person. 

5645.  Supposing  that,   such    a    limitation    as    I  have 
described   should    be  adopted,  would  not  the  lirsl  died 
of  that  upon    the    prixe    fellowship  be   to    provide  for  a 
more    rapid    succession,  thai     is    to    sav,  the    time  being 
diminished  more   individuals  would  in  succession  enjoy 
the  fellowship  ? — Yes. 

5646.  Would  not  thai  prove  a  considerable  incentive 
to   the   students  who   resort,  to  the    I'niversitv,  seeing 
that    more     students     would    enjoy     these     fellowships 
within  a  limited  period  of  years  ? — Perhaps  so.     But 
I  don't  believe  the,  died  would  be  of  any  appreciable 
importance. 

5647.  Or  ou  the  other  band  it  might  place  at  the  dis- 
posal of  the  respective  colleges  inonev  which  could  be 
applied  to  the  maintenance  of  a  centra]  professoriate? 
— It  might  be,    but  I   am    not   prepared    to    go    that 
length.      Any  such  diversion  of  funds  from  my  college 
would,  iu  my  opinion,  be  a  wrong  and  an  evil. 

5648.  We  have  not  been  without  suggestions  to  that 
efl'ect.      1    do   not   mean  in  the  precise  form  in  which  I 
have  put  it,  but  that  there  should  be  either  a  consolida- 
tion of  fellowships  for  the  foundation  of  professorships, 
or  that  there  should   be  funds   derived   in  one  way  or 
other  from  the   possible  extinction  of  fellowships,  or  a 
diminution  of  their  value,  or  a  limitation  of  the  period 
during  which  they  are  held  ;  probably  you  do  not  think 
that  those  would    be   wise    suggestions  ? — I    am    not 
prepared  to  say  that  I  recommend  them. 

5649.  (Professor  Stokes.)  What  do  you  conceive  to 
have  been  the  original  object  of  the  foundation  of  the 
colleges  ? — The  original  object  of  the  foundation  of  my 
college  was  the  education  of  the  members  for  the  Church 
undoubtedly. 

5650.  But  there  are  other  colleges,  are  there  not,  in 
which  education  for  the  Church  was  less  exclusively 
looked  to  ? — Probably  so,  1  am  not  prepared  to  answer 
that  question. 

5651.  In  the  education  of  the  members  of  a  college, 
whether  for   the  Church  or  for  any  other  calling  in 
life,  is  it  not  desirable  that  means   should  be 'afforded 
for  instruction    in   a    variety  of    subjects  ? — I  think 
so. 

5652.  And  not  merely  in  the  stock  studies  of  the 
place  ? — I  think  so    certainly.      The    education    of  a 
clergyman  cannot,  in  my  opinion,  be  too  liberal. 

5653.  If  each  member  of  a  college  had  a  cook  and 
a  kitchen  of  his  own  his  food  would  cost  a  good  deal 
more  than  according  to  the  present  system,  in  which 
there  is  a  college  kitchen  and  the  men  dine  in  hall ;  in 
the  same  way  do  you  not  think  that  in  those  studies 
which  are  not  exactly  the  stock  studies  of  the  place  in- 
struction could  be  carried  on  better,  and   for  a   less 
expenditure    of    money,   by    the     colleges     combined 
together  so  as  to  afford  the  University  the  means  of 
instructing  in  those  branches  of  knowledge  ? — I  think 
it  might  be    done  in   another  way;  by   the   colleges 
combining  one  with  another,  and  mutually  receiving 
students  in  certain   branches  of  study.     I  do  not  see 
any  very  great  advantage  in    referring  it  to  a  central 
system  as   it  were.     I  think  teaching  is   much  better 
done  where  a  great  amount  of  individual  attention  can 
be  given  than  in  a  wholesale   manner,  as  is  necessarily 
of  the  essence  of  the  professorial  system. 

5654.  Jf  besides  the  chief  professors  in  the  several 
branches  there   were   demonstrators  or   assistant  pro- 
fessors, their  number  to  be  determined  by  the  number 
of  students  who  on  the  average  attend  to  those  particular 
branches  of  study,  would  there  not  then  be  an  opportu- 
nity for  individual  instruction  ? — I  suppose  there  would, 
and  that  would  be  in  some  degree  a  corrective  ;  but  I 
do  not  see  that  that  is  necessary  if  the  colleges  them- 
selves   could     provide    such    demonstrators    and    such 
means  of  individual  instructions.     And  Consequently  it 
seems   to  me  to  make  no  ease  of  urgency  for  requisi- 
tions on  the  colleges. 

5655.  But   do   you    think  that  instruction    of   this 
26060. 


character  could  be  carried   on  as  well    if  the  colleges 

were  Id'i  cniircly  In  ihem-ehes  tu  combine  in  tlm  >  -, 
or  lives,  or  whatever  it  might  happen,  for  this  pur;,o-e, 
as  if  they  all  combined  together  according  to  a  general 
system? — In  my  opinion,  professors'  lectures  would 
best  accomplish  their  high  objects  when  delivered 
to  classes  already  well  prepared  with  elementary 
knowledge  ;  and  such  knowledge  can  undoubtedly  lie 

imparted  as  part  of  the  college  system  of  instruction. 
In   short,  1    should   not   like   to  change   the  coll. 
system  into  a  central  I'lmcrsily  system  for  any  kind  of 
instruction  whatever. 

5656.  Not  even  for  what  are  called  outlying 
branches? — I  do  not  think  that  there  can  be  anv  out- 
lying branches  belonging  to  general  education.  I  am 
not  aware  what  you  would  call  an  outlying  branch. 

,"(>.~>7.  For  instance,  such  a  study  as  botany.  That 
at  present  is  not  obligatory  on  a.  student  of  the  Uni- 
\ersity,  but  if  he  pleases  to  take  it  up  he  may  do  so  ? — 
But  surely  with  such  books  as  we  have  now,  and  with 
the  very  attentive  curator  in  the  botanic  garden,  and 
the  professor,  with  the  apparatus,  in  fact,  which  we 
already  possess,  nobody  can  have  any  difficulty  in 
mastering  botany.  It  does  not  seem  to  me  that  that 
would  require  a  great  central  establishment.  What  I 
mean  is  this,  that  it  does  not,  strike  me  that  either 
botany  or  any  other  science  requires  any  financial 
interference  with  the  corporate  funds  of  colleges. 

5658.  The  means  of  instruction   in  botany  to  which 
you  have  alluded  are  all  centralised,  an;  they  not,  for 
they  do   not  belong  to  any    particular  college  ? —  No, 
they  do  not,   but  they  are  accessible   to   every  person, 
whether  belonging  to  a  college  or  not,  who  is  a  matri- 
culated member  of  the   University.     And   I  am    far 
from  wishing  to  reject  or  depreciate  any  of  the  extra- 
collegiate  advantages  which  we  all  possess  in  common. 

5659.  Then  that  speaks  in  favour,  so  far  as  it  goes, 
of  what  you  would  call  a  system  of  centralisation  ? — 
No,  I  think  not ;  I  do  not  think  it  furnishes  a  suffi- 
cient argument  to  disturb  the  present  collegiate  system. 

5660.  But  where  would  the  disturbance  be  ? — The 
disturbance  would  be  in   absorbing   the   college  funds 
in   order  to  create  this  central  system,  which   1   think 
would  be  bad  or   unjust,  as  well  as  unnecessary.     I 
have  a  full  appreciation  of  the  value  and  dignity  of 
the  professoriate,  and  I  should  rejoice  to  see  it  richly 
endowed,  as  it  deserves  to  be.     But  I  cannot  agree 
that  it  ought,  to  be  endowed  at  the  expense  of  private 
corporate  bodies. 

5661.  Are  you  prepared  to  go  the  length  of  saying 
that  you  would  consider  it  to  be  bad  to  absorb  any 
fraction  of  the  college  funds  ? — If  you  admit  a  fraction 
there  is  no  knowing  where  it  would  stop.     I  object  to 
the  principle.     I  think   that  the   colleges,  as  corpora- 
tions, endowed  tvith  funds  for  special  objects  in  trust, 
are  fulfilling  that  trust,  and  that   nothing  which  I  ever 
heard  would  justify  an  interference  with   those  funds 
for  a  central  purpose.     If  the  colleges  could  be  shown 
not  to  be  fulfilling  their  trust,  or  to  be  misusing  t 
funds,  that  would  be.  another  thing,  but  I  do  not  believe 
that  that  could  be  shown. 

5662.  Supposing    such   interference   wen'   to   take 
place,  whether   by  might    or    by  right,   according    to 
people's    notions,    do    you    consider   that    the    college 
officers  in  the  different  colleges  are  paid  on  very  much 
the   same  scale,  or  do  they  vary  very  much   from  col- 
lege to  college? — I  think  they  vary  :  ours  have  varied 
since  the  last  Commission,  in  fact,  under  the  statutes  of 
the  last  Commission  some  have  been  doubled. 

5(i(i3.  Supposing  that  in  the  ease  of  two  colleges  a 
fellow  in  the  one  college  had  200/.  a  year  as  fellow, 
and  100/.  a  year  for  discharging  a  certain  college  otiiee, 
and  in  the  other  college  a  fellow  had  300/.  a  year  as 
fellow,  and  a  mere  nominal  sum  for  discharging  the  same 
ollice  as  in  the  other  college,  the  total  sum  that  they 
would  receive  and  the  work  that  they  would  do  would 
be  the  same  in  the  two  cases;  \''(  if  the  two  col 
were  to  contribute  to  a  common  fund  according  to  the 
sum  actually  divided,  the  sum  levied  from  those  two 
colleges  would  lie  dilfereiit  ;  does  that  appear  to  you 
to  be  an  objection  to  the  scheme  which  you  propose  ? 


/,',  r.    K. 
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Rev.  R.        — It  does  not  appear  to  me  to  be  any  objection  at  all, 
Pkelp*,D.D.     inasmuch  as  I  think  it   is  less  just   to  tax  money  paid 
p  ^  for  work  done  than  it  is  to  tax  money  paid  in  the  form 

of  a  dividend  to  which  no  work  is  assigned. 

5664.  Then  if  such  a  scheme  as   that  which  you 
propose  were  carried  out,  it  would  become  the  interest 
of  a  college,  in  assigning  the  payments  to  the  resident 
fellows,  to  diminish  what  goes  under  the  name  of  divi- 
dend, and  to  increase  what  goes  under  the  name  of 
remuneration  for  offices  ? — It  could  not  be  so.     The 
dividends  are  the  same  to  non-resident  as  to  resident 
fellows  ;  and  the  stipends  of  college  officers  are  fixed 
by  statute. 

5665.  Is  that  the  case  in  the  colleges  generally  ? — 
I  think  it  is.     I  am  not  sure  as  to  other  colleges,  but  in 
our-  they  are  fixed. 

5666.  (Chairman.)    Could  you   furnish   the  Com- 
mission with  information  upon  any  other  points  bearing 
upon  their  inquiry  ? — Nothing  else  occurs  to  me. 

As  supplementary  to  the   evidence   which  I  have 


given,  I  wish  to  be  allowed  to  remark  that,  in  my 
opinion,  there  are  few  if  any  sciences  which,  coming 
fairly  within  the  curriculum  of  an  university  education, 
require  appliances  and  apparatus  beyond  what  a  college 
could  command.  And  for  the  studying  and  teaching 
of  such  sciences  it  must,  I  thiuk,  be  allowed  that  the 
University  already  possesses  unrivalled  means.  I 
allude  especially  to  the  sciences  of  geology  and  human 
and  comparative  anatomy — and  I  might  perhaps  add 
botany,  mineralogy,  zoology  and  chemistry.  I  venture 
to  say  that  to  enforce  contributions  from  college  funds 
for  University  purposes  in  connexion  with  such 
sciences  as  these  would  be,  in  my  opinion,  a  wanton 
and  unnecessary,  as  well  as  a  most  unjustifiable  spolia- 
tion. It  must  be  remembered  that  members  of  the 
University  are  not  necessarily  members  of  any  college. 
And,  surely,  to  insist  on  the  employment  of  college 
funds  for  supplying  non -collegiate  members  of  the 
University  with  professors  and  apparatus  is  to  adopt 
principles  which  can  only  be  characterised  as  arbitrary 
and  communistic. 


The  witness  withdrew. 


E.  FranMand, 

Esq.,  Ph.D., 
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5667.  (Chairman.)  Will  you  be  so  good  as  to  state 
to  the  Commission  the  history  of  the  Royal  College  of 
Chemistry  ?  —  The  Royal  College  of  Chemistry  was 
founded  in  the  year  1845  by  a  number  of  noblemen 
and   gentlemen  for  the   purpose  of  encouraging   the 
study  of  chemistry,  with  a  view  to  its  application  to 
arts  and  manufactures.     They  applied  to  Baron  Liebig, 
in  the  first  instance,  to  supply  them  with  a  professor, 
and  three  names  were  suggested,  namely,  those  of  Dr. 
Will,  Professor  Fresenius,  and  Dr.  Hofmann.    Ulti- 
mately the  choice  fell  upon  Dr.  Hofmann,  who  in  the 
autumn  of  1845  commenced  his  duties  as  the  professor 
of  the  college.     The  college  was  opened  in  that  year 
in  a  temporary  laboratory,  in  George  Street,  Hanover 
Square;  and  it  was  transferred  in  the  following  year  to 
the  building  which  it  at  present  occupies. 

5668.  What   was  the    salary   that    Dr.   Hofmann 
received  when  originally  appointed  ? — Dr.  Hofmann's 
salary  was  in   the  first  instance  400/.  per  annum,  with 
a  prospective  increase,  and  in  addition  to  that  he  had 
21.  per  pupil  for  all  pupils  who  worked  an  entire  ses- 
sion, that  is  to  say,  an  entire  year  in  the  college ;  and, 
moreover,  he  had  a  furnished  house  to  live  in,  attached 
to  the  college. 

5669.  Was  this  400/.   per  annum  derived  from  the 
subscriptions  of  those  who  had  founded  the  college  ? — 
It  was  entirely  so.   But  I  may  mention  that,  as  appears 
from  the  minutes  of  the  council,  Government  assist- 
ance was  contemplated  at  the  time  of  the  establishment 
of  the  college.     It  was  sought  in  the  form  of  a  grant  of 
land  to  build  the  college  upon,  but  it  was  found  that 
by  a  then  recent  Act  of  Parliament  the  Government 
had   no  power  to  make   any  such  grant,  and  conse- 
quently the  Council  received   no  assistance  whatever 
from  the  Government. 

5670.  What  was  the  scale  of  fees  in  the  college  as  it 
originally  started  ? — 1  find  the  following  in  the  minutes 
of  the  council,  but  it  does  not  appear  from   this  what 
the  fee   wa-  lor  a   student  working  every  day  in  the 
week.    The  following  is  the  scale  which  I  find  here : — 
"  Four  days  a  week,  101.  per  session,"  a  session  being 
tin'  half  academical  year  of  live  months.     "Three  days 
'•   a    week,  8/.  per    session  ;   two   days    a    week,   61.  per 
"  session;  and  one  day  per  week,4/.  per  session." 

•")(>"!.  Were  there  two  sessions  in  the  year  ? — Yes; 
there  were  two  sessions  in  the  year  at  thai  time. 

•~>(>72.  Tin;  college  was  at  an  early  date  authorised, 
was  is  not,  to  assume  the  title  of  the  Royal  College  of 
Chemistry? — It  \\.i-.  Permission  was  given  by  the 
Queen  on  the  19th  of  November  1845. 

"i'i73.  But  I  believe  it  was  not  at  that  time  in  any 
way  connected  \vith  the  Government? — It  was  not. 

5674.  Do  yon  know  how  much  was  expended  on  la- 
boratories and  littings  ? — I  cannot  ascertain,  without 
going  minutely  into  the  accounts — and  I  scarcely  feel 
competent  to  do  that — what  was  actually  expended,  but 


there  is  an  estimate  of  what  was  to  be  expended,  and 
that  amounts  to  5,000/.,  which  includes  the  building, 
the  purchase  of  the  lease  of  the  house,  and  the  labo- 
ratory fittings. 

5675.  Is  that  the  whole  sum  expended  in  building 
of  any  kind  ? — In  building  and  in  the  internal  fittings, 
and  fixed  apparatus,  and  probably  that  was  not  much 
exceeded  judging  from  the  terms  of  the  subsequent 
transfer  to  the  Government. 

5676.  At  what  date  was  the  college  transferred  to 
the  Government? — On  the  7th  July,  1853. 

5677.  Are  you  acquainted  with  the  circumstances 
which  led  to  the  transfer? — Yes.     I  have  before  me 
here  a  letter  from  Dr.  Lyon  Playfair,  which  I  think 
explains,  in  the  shortest  possible  way,  that  transfer,  and 
with  your  Grace's  permission    I   will  read  it.     It  is 
addressed  to  the  Right  Hon.  Lord  Ashburton,  "  De- 
"  partment  of  Science  and  Art,  Marlborough  House, 
"  July   7th,   1853.     My  Lord,   I   am  desired   by  the 
"  Lords  of  the  Committee  of  Privy  Council  of  Trade 
"  to  reply  to  your  Lordship's  letter  of  the  9th  of  May, 
"i  in   which  your  Lordship  offers  on  the  part  of  the 
"  Council  of  the  Royal  College  of  Chemistry  to  re- 

'  commend  toils  subscribers  to  present  to  the  Govern- 
'  ment  the  lease  of  the  premises  and  all  the  fittings 

•  and  appliances,  valued  at   3,000/.       The  conditions 

•  attached  to  ibis  proposed  transfer,  my  Lords  under- 
'  stand  to  be  (1)  that  the  Government  .should  take  an 

"  assignment  of  the  lease  of  the  college  buildings, 
"  and  pay  the  rental  of  the  premises,  viz.,  130/.  per 
"  annum ;  (2)  that  the  Government  pay  a  sum  of 
'  350/.  to  the,  Council  of  the  college  in  the  name  of 
'  expenses  which  cannot  be  met  in  the  usual  way  by 
'  the  subscription  of  members  in  the-  event  of  the  offer 
'  rhade  by  the  Council  being  accepted  by  Government 
'  and  ratified  by  the  members  of  the  college ;  (3) 
'  that  this  sum  of  350/.  should  be  considered  ns  a 
'  loan,  and  be  repaid  out  of  any  sums  which  may 
"  hereafter  accrue  from  the  possible  sale  of  the  lease, 
"  fixtures,  and  apparatus  of  the  college,  it  being  under- 
"  stood  that  any  further  sum  of  money  arising  from 
"  such  sale  should  be  devoted,  as  the  Government  may 
"  deem  fit,  to  the  "promotion  of  practical  chemistry. 
"  My  Lords  have  submitted  these  conditions  to  the 
"  Lords  Commissioners  of  Her  Majesty's  Treasury  as 
"  being  highly  liberal  on  the  part  of  the  Royal  College 
"  of  Chemistry,  and  very  advantageous  to  the  public, 
"  and  the  sanction  of  the  Treasury  has  been  obtained 
"  for  the  acceptance  of  the  offer  of  the  Council  on  the 
"  above  terms.  I  have  the  honour  to  be  your  Lord- 
"  ship's  obedient  servant,  Lyon  Playfair,  Secretary." 
Then  follows  this  resolution  "  That  the  following  notice 
"  be  advertised  aud  communicated  to  each  member  of 
"  the  Royal  College  of  Chemistry,  according  to  the 
"  laws  of  the:  institution."  '  Royal  College  of  Chemistry. 
"  Notice  is  hereby  given  that  the  general  annual  meet- 
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"  ing  for  the  ordinary  business  will  take  place  at  the 
"  apartments  of  the  college,  in  Oxford  Street,  on 
"  Tuesday,  the  26th  of  .July. , 'uid  that  the  said  iiKrfing 
"  will  be  special  for  the  consideration  of  a  proposal  for 
"  amalgamating  the  Royal  College  of  Chemist  r\  with 
"  the  Metropolitan  School  of  Science,  and  for  assigning 
"  the  lease  of  the  college  buildings  to  the  Government. 
"  The  chair  will  be  taken  at  2  o'clock  precisely. 
"  (Signed)  Ashburton."  That  is  the  lust  minute  in 
the  liook.  The  name  of  the  Metropolitan  School  of 
Science  appears  repeatedly  in  the  minute  book  at  that 
time. 

5678.  That  is  practically  the  same  institution,  is  it 
not,  iw  what  is  now  called  the  Royal  School  of  Mines  ? 
— Exactly. 


5679.  Was  it  not  contemplated  at  the  time  of  the 
transfer  that  the  College  of  Chemistry  should  form  p.-u  t 
of  that  institution,  or  should  be  closely  connected  with 
it? — It  was.     In   fact,  it  was  substituted,  as   it    were, 
lor  the   chemical  department  of  the  School  of  Mines, 
which  had  previously  been  presided  over  by  Dr.  Lyon 
Playfair  and  Mr.  Richard  Phillips. 

5680.  I  believe   Dr.   llolumnn   continued    for  some 
time  after  the  transfer  to  act  as  professor  ? — Dr.  Hofmann 
continued  to  occupy  the  cbaii-   until   the  30th   of  June 
1865,  at  which  time  I  succeeded  him. 

5681.  Can  you  furnish  the  commission  with  a  schedule 
of  the  number  of  students  who  were  instructed  in  the 
laboratory   of  the  college  before   this  transfer  to  the 
Government  ? — I  can,  and  it  is  as  follows  : — 


/•.'.  I'raiikltifil, 
Etq.,  I'l'./'., 

D.dL,FJt,8. 

14  Feb.  1871. 


SCHEDULE  of  the  NUMBER  of  STUDENTS  working  in  the  LABORATORIES,  during  each  session,  commencing  with 
the  year  1845  to  the  time  when  the  College  passed  into  the  hands  of  Government,  viz.,  in  the  year  1853. 


Sessions. 

1845-46. 

1846-47. 

1847-48. 

1848-49. 

1849-50. 

1850-51. 

1851-52. 

1852-53. 

Total. 

Winter  session 

26 

46 

43 

47 

48 

37 

35 

53 

335 

Summer  session 

37 

44 

54 

53 

47 

33 

37 

44 

349 

These  schedules  which  I  have  prepared  for  the  Com- 
mission require  a  little  explanation.  The  first  schedule 
shows  the  number  of  students  actually  occupied  in  the 
laboratories  in  practical  work  during  the  winter  and 
summer  sessions  of  various  years  from  1845  to  1853. 
Those  numbers  do  not  show  the  number  of  students 
passing  through  the  college,  they  merely  show  the 
numbers  engaged  in  the  laboratories.  Of  course  many 


students  who  were  engaged  in  the  winter  session  were 
also  engaged  in  the  following  summer  session  and  will 
be  numbered  twice  over  in  that  table.  This  is  the 
case  also  in  the  next  schedule  which  shows  the  number 
of  students  working  in  the  laboratories  of  the  Royal 
College  of  Chemistry,  after  the  college  passed  into  the 
hands  of  the  Government,  and  it  is  as  follows  : — 


SCHEDULE  of  the  NUMBER  of  STUDENTS  working  in  the  LABORATORIES  of  the  ROYAL  COLLEGE  of  CHEMISTRY,  after 
the  College  passed  into  the  hands  of  Government,  viz.,  from  1852  to  1870. 


Sessions. 

1853-54 

185-4-55. 

1855-56. 

1856-57. 

1857-58. 

1858-69. 

1859-60. 

1860-61. 

1861-62. 

1862-63. 

1863-64. 

1864-65. 

1865-68. 

1866-67. 

1867-68. 

1868-69. 

1869-70. 

Winter      - 

(  23  1 
I  39  / 

31 

34 

46 

39 

34 

40 

34 

39 

33 

47 

39 

38 

nil 

38 

•15 

48 

Spring 

42 

32 

31 

44 

3S 

41 

40 

35 

41 

39 

45 

36 

39 

41 

34 

43 

41 

Summer    - 

32 

31 

31 

34 

27 

38 

35 

H 

39 

42 

46 

40 

38 

40 

87 

M 

.IS 

In  this  schedule  it  will  be  seen  that  the  year  is  divided 
into  three  sessions  or  terms,  as  is  the  case  at  the 
present  time.  The  next  schedule  is  one  of  the  number 
of  students  who  have  received  their  chemical  education, 
either  wholly  or  partly,  in  the  laboratories  of  the 
Royal  College  of  Chemistry  during  the  time  when  the 


college  was  a  private  institution.  The  totals  in  this 
schedule,  at  the  foot  of  each  column,  represent  the 
actual  number  of  students  who  passed  through  the 
college  and  left  the  laboratory  in  each  academical 
year : — 


SCHEDULE  of  the  NUMBER  of  STUDENTS  who  have  received  their  chemical  education  either  wholly  or  partly 
in  the  LABORATORIES  of  the  ROYAL  COLLEGE  of  CHEMISTRY  during  the  time  the  College  was  a  private 
institution,  viz.,  from  1845  to  1853. 


Sessions. 

1845-46. 

1846-47. 

1847-48. 

1848-49. 

1849-50. 

1850-51. 

1851-52. 

1852-53. 

Total. 

Winter  session 

26 

25 

26 

24 

23 

21 

26 

33 

204 

Summer  session 

23 

27 

22 

27 

15 

11 

16 

15 

156 

49 

52 

48 

51 

38 

32 

42 

48 

360 

5682.  In  the  third  schedule  are  those  who  are  stated 
to  have  received  their  education  in  the  summer  session 
different  students  from  those  who  are  stated  to  have 
been  educated  in  the  winter  session  ? — Yes  ;  they  are 
different  students.  They  are  students  who  left  the 
laboratory  in  those  particular  sessions  :  who  had  pas^cil 
through  the  course,  or  at  all  events,  passed  through 
as  far  as  they  intended.  The  totals  represent  so  many 
men  who  were  turned  out  of  the  College  of  Chemistry 


more  or  less  completely  trained  in  each  year ;  and  yon 
will  find  that  the  average  per  year  in  that  schedule 
is  45.  The  next  schedule  shows  the  number  of  students 
who  have  received  their  chemical  education,  either 
wholly  or  partly,  in  the  laboratories  of  the  Royal 
College  of  Chemistry  since  the  college  passed  into 
the  hands  of  Government,  viz.,  from  the  year  1853  to 
the  end  of  1870,  and  the  average  per  year,  in  this  case, 
will  be  found  to  be  38.  The  schedule  is  as  follows : — 

Yy  2 


35G          ROYAL    COMMISSION   ON    SCIENTIFIC    INSTRUCTION,    ETC.: — MINUTES    OF    EVIDKNCK. 

E.  Fra»klanrf, 

.  I'fi.l).. 

/>.«•./.../'./.'.>•     Srm  in  i  r.  of  the  Nr.MUER  of  SrrnKXTS  who  have   received   their  Chemical  Education,  either  wholly  or  partly, 
in  the  }  u-.ui;uoKii:s  of  the  RovAi.  Coi.i.r.i;K  of  CHEMISTRY  since  the   College    pushed    into    the   hands  '„{ 
14  JVK1S71.         (;,„,.,.,„'„,.,„.  ^  i/..  Cn.ni  the  year  18.53  to  the  end  of  1870. 


s  s-i  m. 

IS53-54. 

ISM  .-,:.. 

is;,.-,  .v,. 

UN-ff. 

1857-58. 

is.-.s  HI. 

1859-00. 

1860-61. 

1861-62. 

1S62-C3. 

isr,:i-0,i. 

1864-65. 

lsi-,.-,-r,ii.  1866-67. 

1867-68. 

isr.s  mi. 

Winter      - 

36 

12 

11 

n 

20 

18 

13 

22 

25 

25 

34 

18 

21 

is 

n 

25 

35 

Spring 

12 

11 

11 

7 

8 

8 

7 

11 

7 

9 

11 

6 

9 

7 

8 

It 

4 

Summer    - 

5 

10 

8 

6 

7 

6 

3 

6 

2 

6 

4 

9 

6 

6 

8 

4 

2 

S3 

H 

SO 

• 

35 

32 

S3 

39 

34 

40 

49 

33 

.16 

42 

37 

43 

41 

v 

' 

J> 
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This  would  indicate  that  a  smaller  average  number  of 
men  -were  turned  out  yearly,  after  the  college  passed 
into  the  hands  of  the  Government  than  was  the 
ea-e  liefore,  and  no  doubt  that  is  so ;  but  this  result 
conies  about  in  this  way.  In  the  first  years  after  the 
establishment  of  the  college  a  greater  numlx-r  of  students 
entered  for  very  short  periods,  say,  a  month,  or  two 
months,  or  three  months  perhaps;  but  the  time  devoted 
to  study  increased  with  the  progress  of  the  college, 
and  consequently  the  38  men  per  year  who  have  been 
turned  out,  on  an  average,  since  the  college  was  trans- 
ferred to  Government  represent  men  that  were  much 
better  trained  than  many  of  those  who  were  turned  out  in 
the  first  years.  I  have  also  prepared  another  schedule, 
which  contains  the  titles  of  the  original  researches  that 
have  been  carried  out  in  the  laboratory  of  the  Royal 
College  of  Chemistry  since  the  year  1845.  The 
memoirs  describing  these  researches  have  been  pub- 
lished either  in  the  Philosophical  Transactions,  the 
Journal  of  the  Chemical  Society,  or  elsewhere. 

SCHEDULE  of  ORIGINAL  RESEARCHES  executed  in  the 
LABORATORY  of  the  ROYAL  COLLEGE  of  CHEMISTRY 
since  the  year  1845. 

1.  Researches  on  Cumarine,  by  H.  Bleibtreu. 

'2.  On  the  compounds  of  phosphoric  acid  with  analine, 

by  Edward  Chambers  Nicholson. 
.'*.  Analysis  of  the  thermal  waters  of  Bath,  by  George 

Merck  and  Robert  Galloway. 

4.  Analysis  of  a  Peruvian  alloy,  by  Henry  How. 

5.  Analysis  of  Bohemian  glass,  as  found  in  combustion 

tubes   employed   in  organic   analysis,   by  Thomas 
Rowney. 

6.  On  caffeine,  by  E.  C.  Nicholson. 

7.  Analysis  of  the  ashes  of  the  orange  tree,  by  Thomas 

H.  Rowney  and  Henry  How. 

8.  On  some  of  the  products  of  oxidation  of  Cumol,  by 

F.  A.  Abel. 

9.  On  the  action   of  nitric  acid  on   cymol,  by   Henry 

Noad. 

10.  On  the  products  of  the  decomposition  of  eliminate  of 

ammonia  by  heat,  by  Frederick  Field. 

11.  On  cochineal,  by  Warren  De  la  Rue. 

12.  On  cumidine,  a  new  organic  base,  by  E.  C.  Nicholson. 

13.  Analysis  of  the  deep  well-water  in  Trafalgar  Square, 

by  Frederick  Abel  and  Thomas  Rowney. 

14.  Analysis  of  Thames  water,  by  Geo.  F.  Clark. 

15.  Researches  on  coal  naphtha,  by  Charles  B.  Mansfield. 

16.  Analysis  of  the  Cheltenham  waters,  by  Frederick  Abel 

and  Thomas  Rowney. 

17.  Researches  on  aniline,  by  A.  W.  Hofmann. 

IS.   Researches  on  the  volatile  bases,  by  A.  W.  Hofmann. 

19.  On  the  action  of  iodine  on  aniline,  by  A.  W.  Hofmann. 

20.  Researches  on  the  amyl  series,  by  H.  Medlock. 

21.  On   the   composition    of  mesitilol   and   some  of  its 

derivatives,  by  Dr.  Hofmann. 
L'L'.  On  nitromesitine,  a  new  organic  base,  by  G.  Maule. 

23.  On  the  action  of  baryta  on  salicylic  ether,  by  G.  Balz. 

24.  Analysis  of  the  mineral  constituents  of  the  flax  plant, 

by  J.  E.  Mayer  and  J.  S.  Brazier. 

25.  Analysis  of  plate  glass,  by  J.  E.  Mayer  and  J.  S. 

Brazier. 


33. 
34. 
35. 
36. 

37- 

.18. 

89. 

40. 
41. 
4-2. 

43. 
-14. 

45. 

46. 

47. 

48. 
49. 
50. 
51. 
52. 
68. 

54. 

55. 

56. 


58. 
59. 
GO. 
61. 
88. 


Brazier.  65.  On  the    action   of  iodide  of   ethyl  on  toluidiue,   by 

26.  Analysis  of  Thames  water,  by  Edward  T.  Bennett.  Reginald  T.  Morley,  and  John  S.  Abel. 

•27.   Researches  on  strychnine,  by  E.  C.  Nicholson  and        66.  On  the  action  of  cyanide  of  ethyl  on  urea,  by  A.  W. 


64 

65 

86 

F.  A.  Abel. 

J-v    Researches  on  the  volatile  organic  bases,  Nos.  iv.,  v.,         67. 
vi.,  and  vii.,  by  Dr.  Hofmann.  68. 

29.  Researches  regarding  the  molecular  constitution  of  the 

organic  bases,  by  Dr.  Hofmann.  6'!). 

30.  On  the  passage  of  cuminic  acid  through  the  system, 

by  Dr.  Hofmann. 


On    propylene,    a    new    hydrocarbon,    by    Captain 

Reynolds. 
On  the  action  of  heat  upon  valeric  acid,  with  some 

remarks  upon  the  formula?  of  the  alcohol  radicals, 

by  Dr.  Hofmann. 
On  the  action  of  chloride  of  cyanogen  upon  toluidine, 

by  W.  Wilson. 
On  bichromate  of  ammonia  and  some  of  its  soluble 

salts,  by  Henry  R.  Richmond  and  J.  S.  Abel. 
Contributions   towards   the   history   of    caproic   and 

aenanthylic  acids,  by  J.  S.  Brazier  and  G.  Gossleth. 
On  propione,  the  ketone  of  propionic  acid,  by  Regi- 
nald T.  Morley. 

On  the  selenocyanides,  by  W.  Crookes. 
Observations  on  the  deportment  of  diplatosamine  with 

cyanogen,  by  G.  B.  Buekton. 

Examination  of  an  ore  of  Cinnabar  from  New  Alma- 
den,  California,  by  Adam  Bealey,  M.A. 
Contributions  to  the  history  of  aniline,  azobenzole,  and 

benzidine,  by  A.  W.  Hofmann. 
On  the  action  of  sulphuric  acid  upon  anisic  and  salicylic 

acids,  by  A.  W.  Hofmann. 
Analysis  of  a  sediment  deposited  from  the  River  Nile, 

in  Lower  Egypt,  by  Matthew  W.  Johnson. 
On  a  simple  aspirator,  by  the  same. 
On  some  of  the  metamorphoses  of  naphthalamine,  by 

A.  W.  Hofmann. 
On  dibenzoylamide,  a  new  derivative  of  oil  of  bitter 

almonds,  by  Joshua  H.  Robson. 
On  phosphoretted  ureas,  by  A.  W.  Hofmann. 
On  the  molecular  constitution  of  the  organic  bases, 

second  memoir,  by  A.  W.  Hofmann. 
Chemical  report  on  the  supply  of  water  to  the  metro- 
polis, by  Graham,  Hofmann,  arid  Miller. 
Contributions  towards  the  history  of  the  monamines, 

by  A.  W.  Hofmann. 
Report  upon  the  alleged  adulteration  of  pale  ales  by 

strychnine,  by  Hofmann  and  Graham. 
Report  upon  original  gravities,  by  Hofmann,  Graham, 

and  Redwood. 
Researches    on    the    sulphocyanide    and   cyanate   of 

naphthyl,  by  A.  W.  Hofmann. 

On  the  qualitative  separation  of  arsenic,  tin,  and  anti- 
mony, by  Geo.  F.  Ansell. 

On  the  diatomic  ammonias,  by  A.  W.  Hofmann. 
On  the  detection  of  tin,  antimony,  and  arsenic,  by 

Charles  L.  Bloxam. 
Action  of  nitrous  acid  upon  nitrophenylenediamine,  by 

A.  W.  Hofmann. 
Note  on  the   preparation  of  carbonate  of  amyl,  by 

Charles  A.  Bruce. 
Remarks  on  anomalous  vapour  densities,  by  A.  W. 

Hofmann. 
On  the  action  of  ammonia  upon  binoxy-sulphocar- 

bonate  of  amyl,  by  Matthew  W.  Johnson. 
On  the  use  of  gas  as  a  fuel  in  organic  analysis,  by  Dr. 

Hofmann. 
Analysis  of  the  ash  of  lemon  juice,  by   Henry  M. 

Witt. 

On  sulphamidobenzamine,  by  A.  W.  Hofmann. 
On  the  existence  of  trimethylamine  in  the  brine  of 

salted  herrings,  by  Gresham  Henry  Winkles. 
Experiments  in  the  methyl  and  methylene  series,  by 

A.  W.  Hofmann. 


On  the  action  of  cyanide  of  ethyl  on  urea,  by  A.   \V. 

Hofmann. 

On  caprylamine,  by  William  S.  Squire. 
Chemical  analysis  of  the  mineral  waters  of  Harrogate, 

byA.W.  Hofmann. 
Report  on  the  supply  of  spirit  of  wine,  free  from  duty 

for  use  in  the  arts  and  manufactures,  by  Graham, 

Hofmann,  and  Redwood. 
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70.  On  the  diagnosis  of  diamines,  by  A.  \V.  llofmnnn. 

71.  On  some  new  colouring  matters,  derivatives  of  dinitro- 

bcnzole,  dinitronuphthaline,  by  A.  H.    Church  and 

\V.  ll.l'erkin. 
~-.  ( )n   the   separation    of  the   ethyl   bases,   by   A.  W. 

llcifmann. 
73.  Action  of  chloride   of   cyanogen  on  naphthalamine, 

by  W.  II.  1'erkin. 
71.  On  insolinic  acid,  by  A.W.  Hofmann. 

75.  On  the  discovery  of  Mauve,  by  W.  II.  Perkin. 

76.  Researches  on  a  new  class  of  alcohols,  by  A.  \V.  Hof- 

mann, and  A.  Cahours. 

77-  Researches  on  the  phosphorus  bases,  by  A.  W.  Hof- 
mann, and  A.  Cahours. 

78.  On  the   action  of  chloracetic  ether  on  triethylamine 

triethylphosphine,  by  A.  \V.  Hofmann. 

79.  Researches  upon  the  action  of  sulphuric  acid  upon  the 

amides  and  nitriles,  by  A.  \V.  Hofmann,  and  G.  B. 
Buckton. 

80.  Contributions  to  the  history  of  the  phosphorus  bases, 

(3  memoirs),  A.  W.  Hofmann. 

SI.   Contributions  towards    the  history  of  thialdine,  by 
A.  W.  Hofmann. 

82.  On  nitrophenol. 

On  a  new  mode  of  forming  triethylamine. 
On  a  crystalline  compound  of  bydriodic  acid,  and 
phosphoretted  hydrogen,  by  A.  \V.  Hofmann. 

83.  On  the  action   of  sulphuric  acid  on  anisic  acid  by 

Louis  Zervas. 

84.  Researches   on  colouring  matters  derived  from  coal- 

tar,  by  A.  W.  Ilofmami. 

85.  Analysis    of   the    Tunbridge    Wells    water,    by    J. 

Thomson. 

Sfi.  On  aniline-blue,  by  A.  W.  Hofmann. 
87.  On  the  use  of  gas  as  fuel  in  organic  analysis,  by  A.  W. 

Hofmann. 

SS.  On  diphenylamine,  by  A.  W.  Hofmann. 
89.  On  ammonia  and  its  derivatives,  by  A.  W.  Hofmann. 
DO.  On  phenyltolylamine,  by  A.  W.  Hofmann. 

91.  On  the  colouring  matters  produced  from  aniline,  by 

A.  W.  Hofmann. 

92.  On  paraniline,  by  A.  W.  Hofmann. 

93.  On  the  secondary  products  formed  in  the  manufacture 

of  aniline,  by  A.  W.  Hofmann. 
91.  On  hydroben/.ol,  a  new  compound  isomcric  with  ben- 

zidine,  by  A.  W.  Hofmann. 

Miscellaneous  observations,  by  A.  W.  Hofmann. 
Analysis  of  the  saline  water  of  Christian  Malford,  by 

A.  W.  Hofmann. 
97-  On   the   changes  of  gutta  percha  under  tropical  in- 
fluences, by  A.  W.  Hofmann. 

98.  Note  on  the  action  of  chloride  of  ethyl  on  ammonia, 

by  C.  E.  Groves. 

99.  On  azobenzol  and  benzidine,  by  \V.  P.  Hofmann. 

100.  On  the  bromide  of  carbon,  by  A.  C.  W.  Lennox. 

101.  On  formamide,  by  A.  W.  Hofmann. 

102.  Contributions  to  the  history  of   the  Tolyl  series,  by 

Eugene  Sell. 

103.  On  isomeric  diamines,  by  A.  W.  Hofmann. 

104.  On  some  compounds  of  the  amido  acids  with  cyanogen, 

by  Griess  and  Leibius. 

105.  Researches  on  the  composition  of  the  blue  derivatives 

of  the  tertiary  monamines  derived  from  cinchonine, 
by  A.  W.  Hofmann. 

106.  On  the  action  of  dibromide  of  ethylene  on  pyridine, 

by  John  Davidson. 

107.  On  the  action  of  iodide  of  methyl  on  ammonia,  by  A. 

W.  Hofmann. 

Ids.  Transformation  of  aniline  into  benzoic  acid,  by  A.  W. 
Hofmann. 

109.  On  sparteine,  by  K.  J.  Mills. 

110.  New  volatile  organic  acids  of  the  mountain  ash  berry, 

by  A.  W.  Hofmann. 

111.  An  investigation  of  several  varieties  of  copper  wire  for 

the  use  of  the  Transatlantic  cable  at  the  suggestion 
of  Professor  W.  Thompson,  by  A.  W.  Hofmann. 

1 1 2.  Notice  of  researches  on  the  sulphocyanide  and  cyanate 

of  naphtyl,  by  Vincent  Hall. 

113.  Contributions  towards  the  history  of  the  colouring 

matters  derived  from  aniline,  by  A.  W.  Hofmann. 

114.  Researches  on  a  new  class  of  organic  bases  (nitroso- 

derivatives)  from  nitronaphthaline,  by  Charles  S. 
Wood. 

115.  Report  presented  to  the  Metropolitan  Board  of  Works 

"  on  the  deodorization  of  sewage,"  by  A.  W.  Hof- 
mann and  E.  Frankland. 

116.  Experiments   on   the    composition    of   the    coal   gas 

delivered  by  some  of  the  London  companies,  by 
A.  W.  llofmann,  for  the  Commission  appointed 
to  consider  the  subject  of  lighting  picture  galleries 
by  gas. 


117.  An  experimental  inquiry  into  the  processes  proposed    E,  Frankland, 

for   the    preservation    of   the    stone    employed    in     Ear/. ,l'h.l>., 
building    the    Houses   of    Parliament,   by   A.  W.    I>.(!.L.,l'.lt.H. 
Hofmnnn  and  E.  Frankland. 

118.  On  the  constitution  of  allophane,  by  A.  B.  Northcote.     1*  Feb.  1871. 

119.  Contributions  towards  the  history   of  the  colouring     

matters  derived  from  coal-tar,  by  A.  \V.  llofmann. 

120.  On  the  brine  springs  of  Cheshire,  by  A.  B.  Northcote. 

121.  Monthly  analysis  of  the  waters  supplied  to  the  metro- 

polis by  the  water  companies  from  1865  to  the 
present  time  ;  by  A.  W.  llufmium  and  K.  Frankland. 

122.  On  a  new  form  of  aspirator,  by  Herbert  Mel. cod. 

123.  On  the  analysis  of  potable  waters,  by  E.  Frankland. 

124.  On  the  analysis  of  potable  waters,  by  E.  Frankland 

and  Henry  E.  Armstrong. 

125.  On   a  simple   apparatus    for   determining  the   gases 

incident  to  water  analysis,  by  E.  Frankland. 

126.  On  the  isomeric  forms  of  valeric  arid,  by  A.  Pedlcr. 

127.  On  the  estimation  of  nitrogen,  by  Dumas' ;  method 

by  \V.  Thorp. 

128.  On  the  successive  action  of  sodium  and   iodide   of 

ethyl  upon  acetic  ether,  by  E.  Frankland  and  B.  F. 
Duppa. 

129.  Researches  on   gaseous    spectra   in   relation  to    the 

physical  constitution  of  the  sun,  stars,  and  nebulae, 
by  E.  Frankland  and  J.  Norman  Lockyt-r. 

130.  On  fungoid  growths  in  potable  and  other  waters,  by 

E.  Frankland. 

131.  On  acetylene,  by  Herbert  McLeod. 

132.  On  the  estimation  of  sulphur  in   coal  gas,   by   W. 

Valentin. 

1 33.  Apparatus  for  estimation  of  gases  in  waters,  by  Herbert 

McLeod. 

134.  New  form  of  apparatus  for  gas  analysis,  by  Herbert 

McLeod. 

135.  On  the  estimation   of    carbon  in   steel,  by   W.    D. 

Hermann. 

136.  On  the  presence  of  arsenic  in  the  fuel,  air,  and  sewage 

of  London,  by  E.  Frankland. 

137.  On  supersaturated  solutions,  by  Dr.  S.  Coppet. 

138.  On  the  composition  of  potable  waters  for  the  supply 

of  the  metropolis  from  the  Cumberland  and  West- 
moreland Lakes,  North  Wales, and  the  Thames  basin, 
by  E.  Frankland  and  W.  Odling. 

139.  Researches  on  the  comparative  durability  of  different 

inks  used  for  transcribing  important  documents  in 
various  departments  of  Her  Majesty's  service,  by  E. 
Frankland. 

140.  On  the  formation  and  properties  of  cymidine,  by  the 

Rev.  J.  Barlow. 

I  would  point  out  amongst,  these  researches  the 
celebrated  ones  of  Dr.  Hofmann  on  the  ammonia  bases 
which  have  exercised  a  most  important  influence  upon 
the  progress  of  the  science,  and  have  rendered  that 
branch  of  chemistry  quite  a  model  of  completeness  ;  and 
also  the  researches  of  Mr.  Perkin,  upon  aniline,  which 
resulted  in  the  discovery  of  the  now  celebrated  aniline  or 
coal-tar  colours.  It  may  be  stated  that  both  the  re- 
searches of  Dr.  Hofmann  and  those  of  Mr.  Perkin,  at 
the  College  of  Chemistry,  led  to  this  discovery  of  the 
processes  for  manufacturing  aniline  colours  from  the 
products  of  the  destructive  distillation  of  coal,  for  Dr. 
Hofmann's  researches  on  the  artificial  organic  base-. 
taught  the  method  of  making  such  substances  from 
benzol  which  is  contained  in  coal  tar,  -whilst  Mr.  Per- 
kin, who  was  the  discoverer  of  the  lirst  aniline  colour, 
was  a  pupil  at  the  College  of  Chemistry  at  the  time  he 
made  the  discovery. 

5683.  Have  you  also  prepared  another  list  of 
students  who  have  distinguished  themselves  ? — Yes, 
and  I  now  put  it  in. 

STUDENTS  of  the  ROYAL  COLLEGE  of  CHEMISTRY  win  • 
subsequent  positions  are  knoM'u. 

1.  J.  C.  Roll,  pharmaceutical  chemist. 

2.  Henry  How,   Professor  of   Chemistry  in  Nova  Scotia 

University. 

3.  Thos.   Rowney,  Professor  of   Chemistry  in    Queen's 

College,  Galway. 

4.  John  Maltland,  pharmaceutical  chemist. 

5.  Robert  Galloway,  Professor  of  Practical  and  Technical 

Chemistry  in  the  Royal  College  of  Science,  Dublin. 

6.  Charles  S.  Bloxam,  Professor  of  Chemistry  at  King's 

College,  London,  and  in  the  Military  Academy, 
at  Woolwich. 

7.  F.  A.  Abel,  F.R.S.,  Director  of  the  Chemical  Establish- 

ment of  the  War  Department. 
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inventor  and    manufacturer    of        / 


F.   Frarttond,         8.  Ed.    C.   Nicholson, 

!l-'t-S        9    HTrSlor,  Pharmaceutical  chemist. 

10    John  NfBbitt,  late  director  of  the  Agricultural  Col- 

"Jfl^I1-       „'.  iftSfTSS*.     (for-erly    in     practice     in 

London).  . 

!•'    John  Field,  pharmaceutical  chemist. 

13.  Thos.   Hall,  B.A.,  late  teacher  of  chemistry  in  the 

City  of  London  School. 

14.  J.    Alex.    Spencer,    manufacturer    of    photographi 

15.  WarVen  de' la  Rue,  F.R.S.,  late  president  of  the  Che- 

mical Society. 

16    Dr   Rt.  Barnes,  officer  of  health  in  London. 
I?'.  Wm.  Chisholm,  manufacturing  chemist  (deceased). 
18    Geo.  Sturge,  merchant. 
19.'  Geo.  Simpson,  manufacturer  of  magenta  and  other 

aniline  colours. 
20   Josh.  Da  Camara,  merchant.  . 

21.  N.  A.  Meeson,  M.D.,  formerly  lecturer  en  chemistry 

at  a  provincial  institution  (deceased). 

22.  Chs.  Mansfield,  author  of  a  process  for  extracting 

benzol  from  coal  tar  (deceased). 

23   Pincher,  formerly    pharmaceutical   chemist,   now 

clergyman  and  schoolmaster. 

24  Lewis  'Boot,  pharmaceutical  chemist. 

"5  Fred  Field  F  R.S.,  manufacturer  of  steanc  and  paramn 
candles  and  afterwards  of  aniline  colours,  formerly 
Lecturer  on  Chemistry  at  St.  Mary's  Hospital  and 
the  London  Institution. 

26.  Chs.  Button,  manufacturing  chemist  (deceased). 

27    J    R  Rogers,  pharmaceutical  chemist. 

8&  Geo.  Merck,  manufacturer  of  alkaloids  in  Germany. 

29.  Julian  Hill,  engineer. 

30    Fr  Perrins,  pharmaceutical  chemist  (deceased) 

31 !  Bransby  B.  Cooper,  F.R.S.,  Surgeon  at  Guy's  Hospital 
(deceased).  . 

32.  Hy.  Noad,  Ph.D.,  F.R.S.,  Lecturer  on  Chemistry  m 

St.  George's  Medical  School. 

33.  B.  Cooper,  manager  of  silk  dyeworks. 

34.  Geo.  Bulpett,  amateur  chemist. 

35.  John  Mitchell,  author  of  "  Metallurgy      and   other 

works  (deceased). 

36.  Arthur  Christie,  brewer. 

37.  Js.  Patient,  surgeon. 

38.  Sharp  C.  Heywood,  varnish  manufacturer. 

39.  Rt.  Epps,  surgeon. 

40.  Wm.  Thorns,  manufacturing  chemist  (deceased)i 

41  Gavin  Hardie,  amateur  chemist. 

42  Hy.  Abel  Smith,  banker,  Nottingham. 

43  Hy  Condy,  chemical  manufacturer,  Battersea. 

44!  R.  Brigham  Shepherd,  late  chemist  to  Cobalt  Works 

(deceased). 

45    Rt  Richardson,  manufactunng  chemist. 
46'.  Fr.  Manning,  late  Chemist   to  the   Mint   at   Hong 

47.  Cap°.  Reynolds,  author  of  an  investigation  on  Pro- 

pylene,  Colonel  commanding  at  Manchester. 
48    Morris  Scanlan,  manufacturing  chemist. 
49!  Rd.  Medwin  Hands,  manufacturer  of  aniline  colours. 

50.  Js.  Corbett,  engineer. 

51.  Howard  Bankart,  metallurgist  and  mining  engineer. 

52.  Dr.  Sieveking,  physician  at  St.  Mary's  Hospital. 

53.  J.  S.  Abel,  manager  of  silver  works,  Chili. 

54.  John  Parkin,  physician. 

55.  Geo.  Baly,  manufacturing  chemist. 

56.  Win.  ('hi)ds,  pharmaceutical  chemist. 

57.  Hy.  Ths.  Lowe,  manufacturing  chemist. 

58!  Matthew  Johnson,  late  assistant  to  Dr.  Stenhpuse, 
Author  of  several  papers  in  Chemical  Society's 
JouriKil  (deceased). 

59    Wm.  Bennett,  amateur  chemist. 

6U  Robt,  Woolaston,  M.D.,  physician. 

61.  Walter  Freeman,  formerly  Lecturer  at  Brighton 
College. 

62    Nl.  G.  Weaver,  manufacturing  chemist. 

Ki.  Henry  Medlock.  discoverer  of  magenta. 

64.  John    Mayer,    Inspector   General  of   Hospitals  (late 

Madras  Presidency). 

65.  John  Smith   Brazier,  Professor  ol   chemistry  in  the 

University  of  Aberdeen. 

66  Geo.  Maule,  manufacturer  of  aniline  colours. 

67  John  M.  Ashley,  for  some  time  lecturer  on  chemistry 

at  a  school  of  medicine,  now  clergyman. 

68  Alf.  Bennett,  amateur  chemist. 

69.  Capt.  Rushout  (now  Lord  Northwick). 
7<l.  Robt.  Grouse,  surgeon. 

71.  Wm.  Odling,  F.R.S..  Fullenan  Professor  of  chemistry 

in  the  Royal  Institution. 

72.  John  Spiller,  manufacturer  of  aniline  colours. 


'3.  Rowlandson  Cartmell,  chemist  to  Messrs.  Salt&Co.'s 
brewery,  Burton. 

74.  John  Nidd  Smith,  marine  engineer. 

75.  John    Longmaid,    manufacturing     and    metallurgic 

chemist. 

76.  Js.  Benj.  Barns,  pharmaceutical  chemist. 

77.  Js.  Easton,  engineer. 

78.  James  Kayess,  silk  dyer. 

79.  John  Browning,  manufacturer  of  physical  apparatus. 

80.  Dr.  Stewart,  physician  at  Middlesex  Hospital. 

81.  Wm.  Crookes,  F.R.S.,  discoverer  of  thallium,  editor 

of  the  "  Chemical  News." 

82.  Wm.  Thos.  Doyne,  civil  engineer. 

83.  Grant  S.  Dalrymple,  engineer. 

84.  Geo.  Buckton,  F.R.S.,  amateur  chemist;  author  of 

many  chemical  papers  in  the  Philosophical  Transac- 
tions and  elsewhere. 

85.  Wm.  J.  Dent,  assistant-chemist  to  the  War  Depart- 

ment. 

86.  Lieut.  Hore,    Capt.  R.N.  naval  attache  in  Paris. 

87.  Geo.  Gossleth,  chemical  manufacturer. 

88.  Dr.   Smith,    Professor   of  Chemistry,   University'  of 

Sydney. 

89.  Fr.  Wm.  Pavy,  physician. 

90.  Edwin   O.   Brown,    assistant-chemist    to    the    War 

Department. 

91.  Edmund  Joynson,  paper  maker  (deceased). 

92.  Hy.  Richmond,  author  of  a  paper,  with  J.  S.  Abel  on 

Bichromate  of  Ammonium,  Governor  of  the  Province 
of  Taranaki,  New  Zealand. 

93.  Reginald   Morley,  for    some  time  assistant  to    Dr. 

Hofmann  at  R.C.C.  (deceased). 

94.  Fr.  Paget,  engineer. 

95.  Capt.  Gall,  Indian  army. 

96.  Capt.  Eliot,  Indian  army. 

97.  Chas.  F.  Burnard,  manure  manufacturer. 

98.  Capt.  Ludlow,  Indian  army. 

99    Miller  Masters,  late  assistant  to  Messrs.    Lawes  and 
Gilbert. 

100.  Napoleon  Price,  perfumer. 

101.  Adam  Bealy,  M.A.,  physician. 

102.  James    Riley,    analytical    chemist,   Leeds,    formerly 

chemist  to  the  Dowlais  ironworks. 

103.  Arth.  Ackermann,  colour  manufacturer. 

104.  Chas.  Took ey,  late  assayer  to  the  Mint  at  Hong  Kong. 

105.  Ths.  Boycott,  physician  (late  Indian  service). 

106.  —  Owen,  chemical  manufacturer. 

107.  A.  B.  Northcote,  late  Chemical  Tutor,  Oxford. 

108.  Arthur  Herbert  Church,  Professor  of  Chemistry,  Royal 

Agricultural  College,  Cirencester. 

109.  Geo.  T.  Ansell,  late  officer  in  H.  M.  Mint. 

110.  G.  Liveing,  Professor  of  Chemistry,  Cambridge. 

111.  _  Grettan,  partner  in  Bass  &  Co.'s  brewery,  Burton. 

1 12.  —  Poyser,  managing  partner  in  Allsopp's  brewery. 

113.  D.  H.  Bottinger,  late  manager  in  ditto. 

114.  Hy.  Witt,  joint  author  with  Dr.  Hoffman  of  Investi- 

gations on  London  Sewage  (deceased). 

115.  Wm.  Spiller,  manufacturer  of  aniline  dyes. 

116.  Dr.  Wadham,  physician. 

117.  M.  E.  Grant  Duff,  Under  Secretary  of  State,  Indian 

Department. 

118.  Rev.  John  Barlow,  F.R.S.,  late  Secretary  to  the  Royal 

Institution  (deceased). 

119.  Divers,   Dr.   E.,   Lecturer  on   Forensic   Medicine  at 

Middlesex  Hospital. 

120.  W.  S.  Squire,  Ph.D.,  manufacturing  chemist. 

121.  T.  Malone,  late  Lecturer  on  Chemistry  at  the  London 

Institution. 

122.  Dr.  De  Mussy,  Physician  to  the  Comte  de  Paris. 

123.  —  Blanford,  Geological  Survey  of  India. 

124.  —  Baker,  analytical  chemist,  Sheffield. 

125.  Hakkin  Effendi,     -j 

Hussein  Effendi,      I  Turkish  officers. 

Mohamed  Effendi,  j 

Barragan,  -  J 

127.  Wall,  Director  of  the  Geological  Survey  of  Trinidad. 
128!  W.  H.  Perkin,  F.R.S.,  discoverer  and  manufacturer 
of  the  first  aniline  colour. 

129.  Frederick  Drew,  Superintendent  of  Geological  Survey 

of  Cashmere. 

130.  Ambrose  Tween,  of  the  geological  survey  of  India. 

131.  —Gould,  Superintendent  of  the  Geological  Survey  of 

Tasmania. 

132.  S.  Coombcr,  teacher  of    chemistry,    Trade    School, 

Bristol. 

133.  E.  L.  Barret,  chemical  manufacturer. 

134.  Wm.    Kay,   lecturer    on    chemistry    at    Stony  hurst 

College. 

135.  Richd.  Thornton,  mineralogist  to  Dr.  Livingstone's 

African  expedition  (deceased). 

136.  E.  Matthey,  metallurgist,  manufacturer  of  platinum. 
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138. 
139 

140 
141, 

142 

143, 

144, 
146, 

146. 
147. 
148. 
149. 
150. 

151. 

152. 
153. 

154. 
155. 
156. 
157. 
158. 

159. 
160. 
161. 
162. 
163. 
164. 
165. 

166. 
167. 
16S. 
369. 
170. 
171. 
17-'. 

173. 
174. 
175. 
176. 
177. 
178. 
17ii. 
180. 

181. 
182. 

183. 
184. 
185. 
186. 

187. 

188. 
189. 

190. 
191. 

192. 
193. 
194. 
195. 
196. 
197. 

198. 
199. 
200. 

201. 
202. 
203. 
204. 
205. 
206. 
207. 
208. 
209. 
210. 
211. 
212. 


Fr.    B.  Duppa,  F.R.S.,  amateur  chemist,  author  of 

numerous  chemical  researches. 
Hy.  Matthews,  analytical  chemist,  London. 
Win.  Weston,  assistant  chemist  in  the   Portsmouth 

Dockyard. 

Fr.  Temple,  chemical  manufacturer. 
Wm.  Valentin,  first  chemical  assistant  in  the  Royal 

College  of  Chemistry. 

Wm.  M.  Beaufort,  lieutenant  in  the  Indian  army. 
Ths.  W.  Dunby,  lecturer  and  examiner  in  chen 

at  Downing  College,  Cambridge. 
Gust.  Schlieper,  dyer  and  calico  printer,  Elberfeld. 

—  Austen,  manager  to  Price's  Candle  Company. 
Geo.  Pilkington,  glass  manufacturer,  St.  Helens. 

.  Montagu  Gillott,  steel  pen  manufacturer. 
.  John  Newlands,  manager  in  sugar  factory,  London. 
.  H.  K.  Bamber,  analytical  chemist,  London. 
,  Herbert  McLeod,  lecture  demonstrator  in  the  Royal 
College  of  Chemistry. 

Alf.  Gillot,  steel  pen  manufacturer. 
,  Wm.  Merck,  alkaloid  manufacturer,  Darmstadt. 

Dr.  Fillipuzzi,  Professor  of   Chemistry  in  the  Uni- 
versity of  Padua. 
.  Major  Ahmed  Efendi,       T  XT 

Ahmed  Efendi,  I  Naval  Cadets,  sent  by  the 

Arif  Efendi,  J      Turkish  Government. 

Rt.  Bruce  Toote,  of  the  geological  survey  of  India 

Dr.  Matthiesen,  F.R.S.,  late  Professor  of  Chemistry  in 
St.  Bartholomew's  Hospital. 

Le  iNeve  Foster,  D.Sc.,  mining  engineer. 

C.  A.  Barclay,  brewer. 

—  Barclay,  engineer. 

Walter  Child,  late  chemist  to  the  Dowlais  ironworks. 
Wm.  Hackney,  assistant  engineer  to  C.  Siemens,  F.R.S. 
Hy.  Barton,  assayer,  London. 
John  Davidson,  teacher  of  chemistry  in  the   Royal 

School  of  Naval  Architecture. 
Wm.  Wyman,  metallurgist,  Chili. 
Mr.  Tate,  analytical  chemist,  Liverpool. 
Wm.  Topley,  geological  survey,  England. 
Lieut.  Tulloch,  civil  service  of  India. 
E.  Bevan,    "1    , 
Fr.  Bevan,  /  brewers- 

C.  J.  Mills,  D.Sc.,  assistant  examiner  in  the  London 

university. 

E.  Thomas,  chemical  manufacturer. 
A.  Bevan,  brewer. 

-  Longstaff,  chemical  manufacturer. 
R.  Wynne,  mining  engineer,  Flintshire. 
T.  Levick,  metallurgist  in  Australia. 
T.  Hughes,  Indian  survey. 
E.  J.  Pearson,  fireclay  manufacturer. 
Arthur     Willis,     chemist    to      Siemens'    steelworks, 

Swansea. 

E.  Teschemacher,  analytical  chemist,  City 
Dr.  M.  Simpson,  F.R.S. 

Dr.  H.  Goodrich,  medical  officer  of  health. 

U.  J.  Kay  Shuttleworth,  M.P.  for  Hastings. 

Thos.  A.  Dunnage,  proprietor  of  lead  works,  Sheffield. 

J.  Allen,  aniline  colour  manufacturer. 

A.  S.   Herscbel,  Professor  of   Physics,  Andersonian 

University,  Glasgow. 
R.  P.  Copeland,  porcelain  manufacturer. 

F.  H.  Hobler,  chemical  assistant,  Laboratory,  Royal 
Arsenal,  Woolwich. 

Dr.  Vollhard,  Professor  of  Chemistry,  Munich. 

Dr.  Martius,  chemical  manufacturer,  Berlin;  secre- 
tary to  the  Berlin  Chemical  Society. 

Vernon  Chater,  paper  manufacturer. 

T.  Tyrer,  chemist  to  Chemical  Works,  Battersea 

Miles  Smith,  chemist  to  Messrs.  Hopkin  and  Williams. 

a.  lemple,  chemical  manufacturer. 

Arthur  Vacher,  analytical  chemist. 

Dr.   Holzman,  librarian  to   H.R.H.   the   Prince   of 
Wales. 

Dr.  Graham,  Physician,  London. 

H.  W.  Madeley,  brewer,  Messrs.  Bass  &  Co. 

Ur.  E.  Sevard,  Indian  Civil  Service. 
B.  Knobel,  brewer  in  Bass's  brewery. 

flam  Ward,  geological  survey  of  Great  Britain, 
ell,  analytical  chemist,  Manchester. 

W  m.  Chandler  Roberts,  chemist  to  the  Royal  Mint. 
.  Sc.  manager  of  ironworks,  Blaenavon. 

Ur.  bchoeller,  cotton  dyer,  Elberfeld 

Menu.  Persoz,  chemical  manufacturer 

C.  H.  Dickens,  Lt.-Col.  Bengal  Artillery 

J.  1    Brown,  assistant  in  Mr.  Perkins'  aniline  works. 

Charles  P.  Brown,  Government  Survev 

Henry  G.  Brown,  „ 

C.  O.  Sullivan,  chemist  in  Burton  brewery  (Bass  & 
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R.   Googan,  late   chemist  at  Messrs.  Hall's  powder    E.  Frankland 
works-  Eiq.,  Ph.D.', 

.  Arthur  Sopwith,  milling  engineer.  D.C.L., F.R.S. 

.   (i.  lly.  Bouod,  cotton  spinner.  

i.  Werner  II.  II.  Soamcs,  soapboiler.  U  Feb.  1871. 

.  J.  R.  Doulton,  pottery  manufacturer.  _____ 

.  Alex  Scott,  sugar  refiner,  Greenock. 
.  Charles  Waterman,  hop  merchant. 
Edwin    Lappcr,   assistant   to   the    Royal   Veterinary 

College. 

J.  Graham  Tatters,  brewer,  Messrs.  Bass  &  Co. 
Charles  Duncan,  dyer. 

Wm.  Thorp,  principal  assistant  in  the  Rivers  Commis- 
sion Laboratory. 

-  Mallett,  civil  engineer,  Bengal  Service. 
Lt.  Louguinine,  artillery  officer,  Russia. 
Aug.  Constable  Maybury,  D.Sc.  London  University. 
James  Price,  varnish  manufacturer. 
Fr.  Kuhlmann,  junr.,  chemical  manufacturer,  Lille. 
Dr.     Leonidas     Schuch,     chemical     manufacturer, 

Vienna. 
James     Craik,     chemical    assistant    St.     Thomas's 

Hospital. 
Charles    Piesse,    chemical    assistant    St.   Thomas's 

Hospital. 

Wm.  T.  Rowden,  science  teacher. 
Chs.  Berrell,  physician  (deceased). 
W.  F.  Richards,  copper  smelter,  Swansea. 
J.  C.  Brown,  D.Sc.  Lecturer  on  Chemistry,  Liverpool. 
Frank  Rutley,  Geological  Survey. 
Wm.  Medland,  wood-vinegar  maker. 
E.  W.  J.  Jones,  analytical  chemist. 
Alfred  Murgatroyd,  dyer  and  calico  printer,  Ridley 

print  works. 
Rt.  E.  Alison,  assistant  in  the  chemical  laboratory, 

Woolwich  Arsenal. 

J.  Liebig  Muspratt,  chemical  manufacturer. 
P.  Holland,  analytical  chemist. 
N.  R.  Griffiths,  manager  of  ironworks. 
S.  Pontifex,  chemist  to  sugar  refinery,  Demerara. 
.  Js.  Plimmer,  manure  manufacturer,  London. 
.  Captain  Bolton,  India  Service. 
.  Wm.  G.  Barnes,  chemical  manufacturer. 
.  C.  Berger,  colour  and  starch  manufacturer. 
.  J.  J.  B.  J.  Grosjean,  chemist  to  Mr.  Lawes's  chemical 

and  manure  works. 
.  Fr.  Rowney,  colour  manufacturer. 
.  Wm.    Hy.    Deering,   chemical    assistant,   Woolwich 

Arsenal. 

E.  Leigh  Heseltine,  quinine  manufacturer. 
Rt.  Smith,  steelmaker,  Sheffield. 
T.  Hobday,  brewer,  Messrs.  Alsopp  &  Co. 
Edward   Richards,    manager    of    Barrow-in-Furness 

steelworks. 

Geo.  J.  Snelus,  chemist  to  Dowlais  ironworks. 
E.  H.  Davis,  metallurgist. 
Fr.  Clowes,   assistant    in    the    Rivers   Commission 

Laboratory. 

Chs.  O.  Paget,  civil  engineer. 
Wm.  S.  Greenfield,  assistant  to  Wm.  Siemens. 
Captain  Hozier,  Horse  Guards. 
M.  T.  Salter,  colour  manufacturer. 
David  Watson,  D.Sc.,  Teacher  of  Chemistry  at  Chester 

College. 

A.  Warner,  metallurgist. 

Jas.  Day,  assistant  in  Rivers  Commission  Laboratory. 
Peter  Cow,  indiarubber  manufacturer. 
Hy.  Armstrong,  Ph.D.,  Professor  of  Chemistry  in  the 

London  Institution. 
Edwin  Brown,  brewer. 
-  Ferguson,  brewer,  Burton-on-Trent. 

—  Tomlinson,  brewer,  Messrs.  Salt  &  Co, 

—  Goer,  brewer,  Messrs.  Bass  &  Co. 
Dr.  Wichelhaus,  Privat  Docent,  Berlin. 
Ths.  Ch.  Cloud,  metallurgist. 

Th.  Jones,  science  teacher. 

Ed.  Collens,  manager  of  vinegar  works. 

T.  A.  Griffiths,  Whitworth  scholar. 

Wm.  Gomm  Bell,  metallurgist. 

Win.  L.  Pike,  chemist  to  fire-clay  works. 

H.  J.  Brown,  brewer  to  Messrs.   Worthington  &  Co., 

Burton. 
W.  H.  Thompson,  chief  assistant  to  the  Londou  gas 

referees. 
H.  H.  Crucknell,  physician. 

E.  C.  Burr,  chemical  manufacturer,  St.  Francisco. 
Irelan,  junr.,  Do. 

G.  F.  Edmonstone,  barrister. 
Herbert,  I.  Waterlow,  stationer. 

F.  P.  Blyth,  cement  manufacturer. 
J.  A.  Hurst,  chemical  manufacturer. 

Y  y  4 
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Raphael  Meldola,  chemical  assistant  to  Dr.  Stenhouse. 
Alex.     IVdler,    clu-inical    assistant  in    Mr.    Pcrkin's 
colour  works,  and  assistant  examiner  in  chemistry  to 
the  Science  and  Art  Deportment. 
14  Kill.  l>7l.     L'90.   H.  K.  Hawkins,  brewer,  Burton-on- Trent. 

yj\.  —  Wynne,  assistant  to  Mr.  Siemens,  C.E. 

•.'92.  II.  B.  Hederstedt,  civil  engineer. 

293.  T.  H.  Wilson, chemist  to  Muspratt's  Alkali  works. 

L'IM.  M.  F.  Maury,  mining  engineer,  Virginia. 

295.  G.  Broome,  professor  of  mineralogy,  Toronto. 

296.  F.  J.  M.  Page,  chemical  assistant  in  the  Pathological 

Laboratory,  St.  Thomas'  Hospital. 

297.  German  Green,  chemist  in  copper  works,  Newcastle. 

298.  Fr.  Stocks,  chemical  assistant  in  Mr.  Perkins'  colour 

works. 

299.  J.  Hunter  Jones,  civil  engineer. 

300.  Kenneth  Mackay,  reporter  to  "  The  Times." 

301.  T.  King,  paper  manufacturer. 

302.  —  Nelson,  gelatine  manufacturer. 

303.  —  Wollaston,  Ordnance  Survey. 

304.  —  Peterson,  the  Mint,  Calcutta. 

305.  A.  Alcock,  civil  engineer. 

306.  J.  D.  Scott,  sugar  refiner,  Greenock. 
30/.  W.  G.  Whiffin,  quinine  manufacturer. 
30S.  G.  C.  Chapman,  metallurgist,  Canada. 

309.  Wm.  Stilwell,  brewer. 

31 0.  Leonard  Browne,  science  teacher. 

311.  Wm.  Boden,  brewer,  Messrs.  Bass  &  Co. 

312.  H.  Daniel,  brewer,  Messrs.  Salt  &  Co. 

313.  F.  Fremlin,  brewer,  Messrs.  Salt  &  Co. 

314.  Wm.  Garnett,  Whitworth  scholar. 

315.  Alex.  Bickerton,  teacher  of  chemistry,  Hartley  Institu- 

tion, Southampton. 

316.  T.  W.  Bayley,  assayer,  Royal  Mint. 
317-  Edward  Terry,  mining  engineer. 

318.  Js.  Wm.  Bell,  iun.,  assistant  in  the  laboratory  of  the 

R.C.C. 

319.  Ed.  Midwinter,  chemical  assistant. 

320.  Js.  Stoddard,  chemist  in  Mr.  Young's  Paraffin  Works. 

321.  R.  Byramjee,  M.D.,  Bombay  Med.  Service. 

322.  Gerald  J.  Hare,  Indian  Telegraph  Service. 

323.  Chs.  Bird,  Do. 

324.  R.  W.  Butler,  Do. 

325.  —  Allen,  Do. 

326.  W.  Gordon  MacGregor,     Do. 

327.  —  Pope,  Do. 

328.  —  Hullah,  Do. 

329.  John  Gavin,  civil  engineer. 

330.  Robt.  Burnard,  manure  manufacturer,  Plymouth. 

331.  Mr.  Duffield,  metallurgist. 

332.  Matthew  Jackson,  chemical  manufacturer. 

333.  J.    Clemes,  manager    of    Silver    Mining    Company, 

Sierra  Nevada. 

334.  Sidney  K.  Muspratt,  chemical  manufacturer. 

335.  Mr.  Shadwell,  barrister. 

336.  —  Bell,  brewer. 

337.  —  Baylis,  brewer. 

338.  Adrian  Brown,  chemical  assistant  St.  Bartholomew's 

Hospital. 

—  Iletley,  gas  engineer. 

J.  T.  Bowrey,  Chemist  to  the  Jamaica  Government. 
Ths.  Charlesworth,  dyer. 
John  Burke,  Government  Telegraph,  India. 
Wm.  R.  Toulmine,  Do. 

T.  H.  Lane,  Do. 

II.  E.  Thompson,  Do. 

Douglas  Herman,  chemist  to  plate  glass  works,  St. 

Helen's. 

A.  ('.  Stewart,  chemist  to  ironworks. 
Chs.  Williams,  soap  manufacturer. 
Adam  II.  Blandy,  civil  engineer. 
Walter  Browne,  Government  Telegraph,  India. 
Wm.  Soames,  soap  manufacturer. 
E.  Kinch,  Chemical  Assistant  in  the  Royal  Agricultural 

College,  Cirencester. 

353.  Arthur  S.  Collins,  manure  manufacturer. 

354.  —  Dillon,  assayer,  Royal  Mint. 

355.  Tom  II.  Riches,  Whitworth  Scholar. 

356.  R.  J.  Friswell,  chemist  to  pottery  works. 

357.  —  Hutchinson,  wool  dyer. 

35S.  J.  W.  Bantock,  chemist  to  White's  gunpowder  works. 

359.  John  W.   Iluhhard,  physician. 

360.  Lieut. -Col.  Russell,  Royal  Engineers. 

361.  W7.  II.  Greenwood,  Whitworth  Scholar. 

3(i_'.  M.  II.  Lackersteen,  physician,  Bengal  Service. 
363.   F.  R.  Mallett,  civil  engineer,  Indian  Service. 
36  I.  Js.  Parry,  brewer. 

365.  —  Barclay,  manure  manufacturer. 

366.  Geo.  S.  Packer,  chemist  to  Cwm  Avon  iron  and  copper 

works. 

These,  are  students  who  have  received  their  education 
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at  the  college  of  chemistry.  In  some  cases  the  whole  of 
their  chemical  training  was  not  received  there,  but  in 
most  cases  it  was  so.  The  Commission  will  sec  t  hat  many 
important  positions  in  this  country  and  our  colonies  are 
now  held  by  men  who  have  been  trained  in  this  college. 
I  would  point,  in  illustration  of  this,  to  the  professors  of 
chemistry  in  Xova  Scotia  University;  in  Queen'sCollege, 
Gal  way ;  in  the  Royal  College  of  Science.  Dublin  ;  in  the 
University  of  Aberdeen;  in  the  University  of  Cam- 
bridge; in  King's  College,  London  ;  in  the  University  of 
Sydney;  and  in  the  Royal  Agricultural  College,  Ciren- 
cester ;  and  lastly  to  Mr.  Abel,  the  talented  director  of 
the  chemical  establishment  of  the  war  department  at 
Woolwich,  who  has  been  of  very  essential  service  to 
the  department,  in  perfecting  the  manufacture  of  gun 
cotton,  and  in  applying  it  with  safety  and  certainty  to 
warlike  purposes.  Mr.  Abel's  remarkable  researches 
on  gun  cotton,  published  in  the  transactions  of  the 
Royal  Society,  have  attracted  the  attention  of  all  the 
Governments  of  Europe.  Then  again,  you  will  find 
the  names  of  almost  every  man  who  has  been  connected 
with  the  inventing  and  perfecting  of  aniline  colours, 
the  discovery  of  which  lias  introduced  a  great  and 
novel  manufacture  into  this  country,  I  have  already 
mentioned  the  connection  of  Dr.  Ilofmann  and  Mr. 
Perkin  with  this  discovery;  but  in  the  above  list  you  will 
also  find  the  names  of  Mr.  Nicholson,  one  of  the  dis- 
coverers, and  manufacturer,  of  magenta ;  and  Mr. 
Mecllock,  also  one  of  the  discoverers  of  magenta; 
Messrs.  Simpson  and  Maule,  with  whom  Mr. 
Nicholson  was  associated  in  partnership,  were  also 
students  in  this  college.  There  are  also  Mr.  Field  and 
Mr.  Spiller,  who  are  now  carrying  on  the  manufacture 
of  aniline  colours  on  a  very  large  scale  in  London. 
There  are  many  names  also  of  gentlemen  who  have 
become  managers  of  chemical  and  other  manufactories 
in  the  country,  and  I  direct  your  attention  especially 
to  this  as  showing  that  the  original  object  for  which 
the  college  was  founded  has  been  to  a  very  great  extent 
accomplished  ;  to  as  great  an  extent  as  one  could  expect 
from  the  means  at  the  disposal  of  the  college,  inas- 
much as  the  number  of  students  that  can  work  at  any 
one  time  is  very  limited.  Not  more  than  about  40  can 
be  accommodated  at  once,  and  even  that  accommodation 
is  very  imperfect.  I  may  say  that  the  college  is  not 
capable  of  properly  accommodating  even  20  students. 

5684.  I    think    it   appears    that    since    the    original 
foundation   of  the  college   over    1,000   students    have 
passed  through  it ;  and  in  this  list  that  you  have  pre- 
pared it  appears  that  366  of  those  who  have  studied 
there  have  more  or  less  distinguished  themselves,  or  at 
any  rate  are  ill   such  a  position  that  their  subsequent 
history  can  be  traced,  and  that  rather  over  one-third  of 
those  who  have  passed  through  the  college  may  be 
considered    as   persons    who   have    gained    some    dis- 
tinction ? — Yes ;  that  is  so.    There  are  doubtless  many 
others  whose  names  might  with  propriety  be  added  to 
the  list,  but  whose  destination   we  cannot  ascertain, 
for  no  record  of  the  destinations  of  students  has  been 
kept.     I  have  compiled  this  table  with  the  assistance 
of  several  of  the  older  students  of  the  college,  who  have; 
kept  an  eye  upon  some  of  their  former  colleagues. 

5685.  Are   the   present   students   all  of  them,  or  if 
not  all,  what  proportion   of  them,  connected  with   the 
School  of   Mines  ? — I  should  say  about  one-third,  or 
rather  more  than  one-third  of  them.     I  presume  your 
Grace  means  as  associated  students.    They  are  of  course 
all    connected   with  the   School   of    Mine's,   inasmuch 
as   they  make  their  entry   at  the    School  of    Mines, 
but  most  of  them  enter  as   occasional    students,    and 
they  attend  the  chemical  course,  and  perhaps   one  or 
two  other  courses,  but  will  not  bind  themselves  down  to 
attend  the  full  course  of  study  at  the  School  of  Mines. 

5686.  You   do  not  receive  any  students,  I  presume, 
who  are  altogether   unconnected   with    the   School  of 
Mines  ? — As  the  college  is  really  a  department  of  the 
School  of  Mines,  and  as  a  return  has  to  be  made  totlie 
IJoanl    of   Trade,    or    to    the   Department   of  Science 
and  Art,     of  every  student    who   enters  the   school,   1 
regard   all   of  them  as  connected  more  or  less  with  the 
School  of  Mines. 
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5687.  Do  some  of  thorn  attend  your  laboratory  only, 

who  do  not  attend  the  lectures  of  any  <>!'  the  other 
professors  of  the  School  of  Mines? — There  ;uv  several 
wlio  do  so. 

56S8.  Some  arrangements  have  ;dso  been  made, 
have  there  not,  lor  providing  lectures  and  laboratory  in- 
struction for  science  teachers  ? —  Yes,  for  the  piist  two 
years  arrangements  of  that  kind  have  been  carried  out. 
In  the  summer  of  1869  a  number  of  teachers  came  up 
to  London  for  two  or  three  weeks,  and  n  small  propor- 
tion of  them  worked  in  the  laboratory  of  the  College 
of  Chemistry  for  a  week,  and  attended  lectures  and 
demonstrations  upon  the  teaching  of  chemistry,  and 
various  lectures  upon  other  subjects  given  by  my  col- 
leagues ;  and  last  year  again  this  plan  was  considerably 
eMended.  About  120  teachers  came  up  to  town  at  the 
beginning  of  July,  and  heard  si.\  lectures  oil  the  teach- 

Lng  of  inorganic  and  organic  chemistry;  they  worked 
each  of  them  for  a  week  in  the,  laboratory,  being  there 
instructed  in  the  best  methods  of  teaching  practical 
chemistry  or  chemical  manipulation.  It.  was  necessary 
to  repeat  this  course  three  times  in  three  successive 
weeks,  because  the  laboratory  could  not  contain  more 
than  about  one-third  of  the  number  that  came  up — and 
this  nuidered  the  carrying  on  of  the  laboratory  lectures, 
for  three  weeks  instead  of  one,  absolutely  necessary. 

5689.  I  think  you  have  stated  that  you  cannot  admit 
above  40  at  once  ? — 40  is   our  regulation  number,  but 
we  have  had  as  many  as  43   or  44  working ;  in  such 
cast's,  however,  several  of  them  have  been  drafted  into 
the  private  laboratory. 

5690.  (Sir  J.  P.  Kay- Sliuttleworth.)  I  understand 
there  were  six  lectures  given  in  the  course  of  one  week, 
and  one  week's  laboratory  instruction  in  a  separate  week  ? 
— One  of  the  weeks  of  laboratory  instruction  coincided 
with  the  week  in  which  the  lectures  were  given  ;  but 
there  were  three  weeks  of  laboratory  instruction.    This 
course  of  which  I  am  now  speaking  extended  to  the  21st 
of  July  1870.     There  were  six  lectures  given  in  one 
week,  and  a   week  of  laboratory  instruction  given  to 
each  student  ;  whereas,  in  the  previous  year,  only  one 
lecture  was  given,  and  all  students  who  appeared  there 
and  were  fit  to  take  advantage  of  the  instruction  received 
one  week's  training  in  the  laboratory.    It  was  all  done  in 
one  week  in  tin;  summer  of  1869.     In  connexion  with 
the   last  teachers'   class,  I  have  some  memoranda  about 
the  attainments  of  the  teachers  who  came  up.     In  the 
laboratory  class  I  came  into  contact  with  each   indi- 
vidual, because  the   instruction  was  given  personally. 
Kadi  man  worked   separately,  and  was  guided  by  the 
teacher — myself  or  my  chief  assistant,  Mr.   Valentin— 
and  therefore    I    had  an  opportunity  of  becoming  ac- 
quainted with  the  mental  capacity  and  attainments  of 
those  who  came  up.    I  find  from  my  memoranda  that  19 
of  the  teachers  possessed  a  good  previous  knowledge 
of  practical  chemistry,  22  a  moderate  knowledge,  and 
24    no    knowledge   whatever    of  this   branch    of    the 
science.    Of  course  I  could  not  ascertain  with  sufficient 
clearness    the   condition    of  each  individual,  and    the 
statement  just  given  does  not  therefore  cover  the  whole 
ground  ;  but  the  great  majority  of  the  men  who  worked 
are  included  in  it.      It  must   be  understood,   however, 
that  the  term  "  good  "  as  here  used  must  bo  taken  only 
in   a   restricted  sense;  in   the    higher    sense    it   could 
be  applied    only    to    very  few    of    the    teachers.     As 
regards    progress    in    the    class,    44    made    good    pro- 
gress, and    18    moderate    progress,    whilst    four    made 
substantially  no  advance    at    all.     The    best    science 
teachers  iii   the  country,   however,  having  already  an 
ample  knowledge  of  the  teaching  of  chemistry,  did  not 
come    u]>    on    this    occasion,    and    wo  must    not    take 
the    above   figures   as    showing    with    precision    the 
general    state  of   scientific  education   in    the  country. 
Nevertheless  the  better   trained  teachers  are   no  doubt 
\ery    rare  exceptions.      This  spreading  of  the  practical 
course  over  three   weeks   instead  of  one  suggests  the 
remark  that  the  College  of  Chemistry  is   far  too  small, 
as  1  have  already  intimated,  for  the  requirements  e\en 
of  the  ordinary  students.      Several  important  branches 
of  chemistry   either   cannot   be   taught  at  all,  or  can 
ouly  be  taught  very  imperfectly  for  want  of  more  space. 
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For  instance,  the  analysis  of  gases  can  be  only  very 
slightly  taught  practically.  Spectrum  amdy.-is  has  to  )«; 
ignored  /dtngelher,  although  it  isonc  of  the  most  impor- 
tant of  the  modern  de\  clopments  of  chemist  n  ,  for  there 
is  absolutely  no  room  where  the  in-lniiiieiiN  necc.-sarv 
for  that  purpose  can  be  kept.  Kven  inorganic  quantita- 
tive analysis  can  be  only  imperfectly  pursued,  inasmuch 
as  there  is  no  separate  room  in  which  the  neo 
weighings  of  (lie  substances  can  be  made;  they  have  W 
be  made  in  the  library,  where  the  .-indents  who  con-nit 
the  books  are  constantly  trampling  about  on  the  door, 
thus  preventing  very  accurate  weighings  from  being 
performed.  Then  again  the  private  laboratory,  which 
in  former  years  was  devoted  to  research,  has  now  to  be 
devoted  to  the  higher  class  of  students  in  order  to 
allow  them  an  opportunity  of  pursuing  their  M 
further;  and  this  almost  necessitates  the  gmngupof 
original  research  in  the  College  of  C'hemi.-iry  altogether, 
merely  for  want  of  space. 

5691.  Should  you  be  able  to  take  charge  of  a  larger 
number  of  students  if  you  had   more  space  at  your 
command  ? — Yes,  certainly,  with  more  assistants.       I 
h.-iM- at  present  in   the   laboratory  two  assistants,  and  I 
consider  that  in   addition  to  the  professor  an  assistant 
for  every  20  students  is  the  minimum  that  ought  to  be 
provided. 

5692.  Supposing  the  professor  had  an  assistant  for 
every  20  students,  how  many  would  he  be  able  to  take 
charge   of? — With    such   help  he   might   readily  take 
charge  of  from  120  to    150,  or  perhaps  even  more, 
with  good  organisation. 

5693.  Have  you  any  means  of  forming  an  opinion 
as   to   whether,  supposing  you  had   that   amount  of 
accommodation,  students  to  anything  like  that  extent 
would  present  themselves  ? — I  have  repeatedly  had  to 
refuse  admission  to  students  applying  at  the   college; 
but  I  am  not  able  to  say  to  what  extent  the  additional 
space  would  be  filled,  because  the  known  incapacity  of 
the  college  of  chemistry  to  accommodate  indents  who 
are  pursuing  the  higher  branches  of  chemistry  precludes 
a  number  of  men,  who  have  previously  received  a  part  of 
their  education  there  or  elsewhere,  from  applying  for 
places  afterwards.     They  know  that  they  would  be  put 
by  the  side  of  beginners,  whose  operations  would  probably 
spoil  theirs,  and  it  is  consequently  scarcely  worth  their 
while  to  come.     There  is  in   the  College  of  Chemistry 
only  one  laboratory    for  students    of  all    grades:  the 
advanced  and  the  beginners  are  all  placed  side  by  side. 
It  is  only  of  late  years  that  I  have  given  up  my  private 
laboratory  of  research  to  some  half-dozen  of  the  better 
students  who  are  now  permitted  to  work  there. 

5694.  {Professor  Huxley.)  Do  you    happen   to  be 
aware  that  the  Minister  of  Instruction  in  Wurtcmberg 
has  during  a  period  of  about  the  last  three   or  four 
years  pursued  a  plan  similar  to  that  which  we  have 
of  late  years  been  following,  in  having  the  teachers  in 
elementary  schools  brought  up  and  instructed  in  the 
method  of  teaching  science? — I  believe   that   that  is 
the  case. 

5695.  Have  you  seen  the  official  documents  referring 
to  that  ? — No,  I  have  not. 

5696.  (Chairman.)  Are  you  able  to  give  the  Com- 
mission any  information  with  respect  to   the   period  at 
which  the  lease  of  the    present    premises   in    Oxford 
Street  will  expire  ? — I  understand  from  Captain  Testing 
that  the  lease  has  still  about  14  years  to  run. 

5697.  Is  there  space  for  any  additions  to  the  buildings 
in  Oxford  Street  ? — None  whatever  horizontally,  there 
is  vertically  ;  it  is  not  a  very  high  building,  it  is  only 
two  stories  above  the  basement  at  present. 

5698.  Is   there   ah    opportunity  of  making  a  more 
extensive    laboratory  on  that  site  ? — I  think   that   it 
would  be  very  undesirable.     A  building  of  that  kind 
in  a  crowded  thoroughfare,  and  especially  with    good 
houses   at  the  back  of  it,  such  as  those  in  Hanover 
Square,   is    undesirable.     The    neighbours    sometimes 
complain  of  the  nuisance  from  the  gases  we  send  up  the 
chimney  or  which  escape  from  the  roof  and  windows. 

5699.  You  would  not  think  it  desirable  that  any 
further  outlay  should  be  made  on  those  premises  ? — I 
should  not. 
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E.  Frankland, 
AV/.,  I'l,.  I)., 
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K.  FraMtn<i,        5700.  It  woiil.l  also  be  impossible,  would  it  not,  to 
>.,'    pn.\  idc    buildings   tor    the    chemical    department    in 

.I'.lt.S.  .Ternn  -  .  :it  the  School  of  Mines? — 1  think 
eumvlv  to.  I  Believe  tuere  is  a  possibility  of  pur- 
14  K-b.  1371.  ci,.,^,,',,  .,,,  julJDJniiig  house  there,  but  I  do  not  think 
thai  thai  would  furnish  such  accornuiodatiou  as  would 
be  required  for  a  really  ellieieut  laboratory  for  the 
instruction  of  science  teachers  j  nor  indeed  for  the  in- 
struction of  ordinary  students  if  the  main  building 
were  kept  to  ils  present  pin-pose. 

5701.  Are    \oii    acquainted  with  the  plans  of  the 
buildings   now  in  progress  at    South  Kensington  ? — I 
am  generally  acquainted  with  them. 

5702.  Were  you  consulted  in  auy  respect  with  re- 
gard to  the  chemical    laboratories? — My  predec.  "<>r 
was  consulted  as  to  the  drawing  out  of  those  plans,  and 
subsequently  after  he  had  resigned  the  appointment  I 
was   requested  to   look   over  them,  and  I  suggested 
one  or  two  alterations,  so  far  as  alterations  could  then 
be  made,  in  the  way  of  subdividing  one  or  two  rooms  ; 
but  there  was  nothing  of  importance  altered. 

5703.  Have   you  considered   that   it  was   contem- 
plated that  the  business  of  the  College  of  Chemistry 
should  be  carried  on  at  South  Kensington  ? — I  think 
it  is  very  desirable  that  the  chemical  laboratory  should 
be  in  a  quieter  and  less  crowded  place  than  its  present 
position,  and  that  South  Kensington  would  be  a  very 
convenient  and  desirable  place  in  which  to  have  such 
a  laboratory,  perhaps  more  desirable  than  convenient. 
Probably  the  students  would  prefer  having  a  labora- 
tory nearer  to  town  than  that,  that  is  to  say,  nearer 
to  the  centre  of  London. 

5704.  Are  the  buildings  at  South  Kensington,  the 
laboratories  especially,  on  a  scale  which  would  answer 
all   the   requirements  which   you  consider   necessary 
for   a   college  of  chemistry  ? — If  entirely  devoted  to 
chemistry,  they  would  form  a  laboratory  which  would 
be  about  equal  to  those  that  have  been  built  at  Bonn 
and  Berlin  recently  by  the  Prussian  Government,  and 
at  Leipzic,  by  the  Saxon  Government;  and  they  would 
be  a  little  superior,  perhaps,  to  the  chemical  laboratory 
at  Zurich,  built  by  the  Swiss  Government. 

5705.  I   believe    that   besides   the  lectures    to  the 
regular  students,  evening  lectures  are  also  given  at  the 
College  of  Chemistry  ? — There  are,  and  indeed  those 
lectures  form  to  my  mind  an  important  part   of  the 
instruction  given  by  the  School  of  Mines.     They  are 
Lri\  en  at  the  School  of  Mines  in  Jerniyn  Street,  and 
there  are  two  distinct  courses   of  lectures  given,  one  to 
persons  who  cannot  attend  a  course  of  lectures  in  the 
daytime.     This  usually  consists  of  10  lectures  in  each 
subject,  and  the  courses  to  working  men  are  courses  of 
eix  lectures  each  ;  there    are   three   or   four   I  think 
usually  i  if  each  of  those  courses  given  in  the  winter 
season,  so   that   the   evening  class   of  students   and 
the  science  teachers  (for  those  lectures  of  which    10 
are    given    in    the   course   are   intended   for   science 
teachers  and  those  engaged  in  education)  will  hear  30 
or  40  lectures  in  the  winter,  and  the  working  men 
•will  hear  18  or  24. 

5706.  (Dr.  Sharjjey.)  Are  they  40  progressive  lec- 
tures?— No.  they  are  upon  four  different  subjects. 

.">"07.  (  C.linirniiui. )  The  fee.  for  attendance  at  those 
lectures  is  very  small,  1  believe? — It  is  very  small — 
for  the  working  men  it  is  \d.  a  lecture,  and  for  the 
others  o*.  for  the  course. 

5708.  Do  they  pay  their  expenses  by  the  fees  ? — 
Those  in  which  the  fee  is  5*.  do  pay  expenses,  but 
those  to  the  working  men  do  not,  and  the  professor 
lias  to  defray  them,  as  there  is  no  allowance  from  the 
Government  for  the  illustration  of  these  lectures.  In 
the  ease:  of  the  ehemieal  lectures  the  COSt  of  the  illus- 
tration average!  one  guinea  per  leelure. 

•1709.  Do  they  cover  light  and  .so  on? — No,  pro- 
bably not  light. 

5710.  (Sir.J.  /'.  K<iif-Sliiilll,-irorth.~)  What  is  the 
numl.cr  of  teaehers  attending  llie  e\eniug  lectures? — 
I  have  had  no  means  of  ascertaining  what  proportion 
of  the  ^(H)  or  LV,(>  win,  attend  are  teaehers,  bill  I  know 
that  many  teachers  do  attend  those  lectures. 


5711.  (Clnunnri.il.)  They  come  in,  do  they  not,  as 
part  of  the  public  to  those  lectures  ? — They  do. 

.17 12.  1  think  you  said  that  you  attribute  gi eat  impor- 
tance to  those  lectures? — Yes  ;  1  think,  ho\ve\er,  that 
the  course  is  too  short  as  given  at  present,  but  if  those 
lectures  were  considerably  expanded  they  would  all'ord 
tin-  means  of  seieiitilic  instruction  to  u  large  number  of 
individuals  who  are  precluded  at  present  by  their 
other  occupations  from  pursuing  those  studies. 

5713.  Have  you    any  means   of  ascertaining   what 
results  are. derived  from  those  lectures;    whether  those 
who  attend  them  acquire  much   information  ? — I  can 
only  judge  of  that  by  the  attention  they  pay  to  them, 
and  the  copious  notes  which  many  of  them  are  seen  to 
take  ;  but  there  are   no  examinations  connected  with 
them  directly.     Many  of  those,  I  have  no  doubt,  who 
come  to  the  evening  lectures  go  in  to  the  May  exami- 
tions  of  the  Science  and  Art  Department,  but  I  have 
no  means  of  identifying  them  as  persons  who  attended 
those  lectures. 

5714.  (Professor  Smith.)  Have  you  considered  what 
would  be  likely  to  be  the  effect  of  a  great  extension 
given  to  the  Royal  College  of  Chemistry  upon  those 
voluntary  and  purely  self-supporting  institutions  which 
at  present  teach  chemistry  ? — I  do  not  presume  that 
it  would  exercise  much  more  effect  upon  them  than  it 
does  at  the  present  time.   Of  course  it  absorbs  a  certain 
number  of  those  who  intend  to  devote  themselves  to 
the  study  of  chemistry,  but  inasmuch  as  the  College  of 
Chemistry  offers  far  less  pecuniary  advantages  to  them 
than  the  private  institutions,  I  should  not    anticipate 
that  it  would  absorb  a  larger  proportion  than  it  does 
now.      A   certain    number   of  students   who   look    to 
taking  prizes  and  scholarships  would  rather  go  else- 
where  than  to   us,   for  our  prizes   are   very   meagre 
compared  with  those  offered  by  University  College,  or 
by  Owen's  College  at  Manchester. 

5715.  Is  there  any  other  respect  besides  scholarships 
and  prizes  in  which  you  think  institutions  not  con- 
nected  with    the    Government,    offer    any    pecuniary 
advantages  to  their  students ;  are  their  fees  lower  ? — 
All  their  fees  are  invariably  lower  than  ours.     Our 
fees  are  very  much  in  excess  of  those  of  the  other 
schools. 

5716.  (Dr.  Sharpey.)  What  is  the  fee  at  the  College 
of  Chemistry  for  the  laboratory  ? — The  fee  is  367.    for 
the  session  of  nine  months  ;   and  more,  unless  a   term 
equal  to  three  months  is    taken   at  once.     It  may   be 
divided  into  three  portions  of  12/.  each,  but  if  the  two 
months  be  taken,  the  fee  for  the  two  months  is  91. 
instead  of  8/.,  and  the  fee  for  one  month  is  51. 

5717.  Does  that  include  the  expense  of  materials  ? — 
Of  the  ordinary  reagents,  but  not  of  the  apparatus. 

5718.  Such  materials  as  sodium  and  potassium   the 
pupils  would  have  to  pay  for? — Yes,   and   the  pupils 
would  have  to  pay  for  silver,  gold,  and  platinum,  and 
they  have  to  find  their  own  apparatus,  the  first  cost  of 
which  is  about  31. 

5719.  (Professor  Smith.)  As.  a  matter  of  principle, 
do  you  think  it  desirable  that  the  scale  of  fees  should 
be  distinctly  higher  in  a  Government  institution    than 
in    private  institutions? — On  the  contrary,  1   should 
rather  say  it  ought  to  be  lower, — at    all   events,    not 
higher  ;  but  there  is  not  much  incentive  to  the  lowering 
of  the   fees,   if  more   students   apply   than   you   can 
accommodate.     I  think,  however,  that  the  fees  are  too 
high  ;  they  are  very  much  higher  than  on   the  Conti- 
nent. 

5720.  Then   you   woidd   not  see  any  objection  to 
running  the  risk  of  seriously  injuring  those  institutions 
which  are  entirely  self-supporting,  or  less  supported 
by  external  assistance,  by  lowering  your  fees  ? — I  do 
not  think  that  they  would  be  injured  ;    1   believe  that 
any    impulse   that  was  given  to  the  study  of  chemistry 
by  our   institution  in  that  way  would  affect  the  others, 
and  in  all  probability  increase  the  number  of  students 
attending  them.     It  must  be  understood,  however,  that 
the    asMManee  given  by  the  State  to  the  College  of 
Chemistry  is  of  a  very  partial  character.   The  expenses 
of    the    laboratory    have    to    be    entirely    defrayed    by 
myself.     All  1  get  from  the  Government  consists  0$ 
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first,  the  building  Mild  fittings;  sce-onelly,  fuel: 
thirdly,  pis.  K\  erlliing  else-  I  pay  tor  ;  nil  (lie  assis- 
tants e-onnceled  will]  I  he  laborntory  are  |i:iid  by  MIC. 
I  have'  one  assistant  lor  the  lectures  who  is  paid  by 
the  Government,  and  the  Government  allow  <>()/.  per 
am  nun  towards  t  .1m  expenses  of  the  lecture  illustrations, 
but  they  allow  nothing  toward-  the  expenses  of  the 
laboratory  in  any  way.  ( )n  the  other  hand  they  take 
no  portion  of  the  fees  of  the  laboratory  students,  but 
they  claim  and  exercise  the  right  of  sending  their 
exhibitioners  mid  scholars  at  reduced  tees. 

5721.  (Mr.   Sinitiii'lxon.)  You  stated,  I  think,  t hat- 
there  still  is  some  considerable  term  of  the  lease  of  the 
buildings  in  Oxford  Street  to  run? — I   have  had   that 
verbally  from  Captain  I'Vsting.    So  far  as  my  memory 
serves  me,  there  is  something  like  14  years  to  run. 

5722.  There  is  at  all  events  a  considerable  term  to 
run  ? — I  believe  so. 

5723.  And  the  rent  is  130/.  per  annum  I  believe? 
— Yes. 

5724.  Would  you  consider  the  value  of  those  build- 
ings to  be  such  that  they  could  be  readily  let  for  the 
remainder  of  the  term  at  that  rent  ? — One  portion  of 
the  buildings  has  been  so  let  for  many  years  past.   The 
house  in  Hanover  Square,  which  was  the  residence  of 
the'  professor  at  the  commencement  of  the  college,  has 
been  so  let  I  should  think  for  16  years  or  more,  butthe 
college  itself  and  the  lecture  theatre  would  not   be 
likely  to   be  let  in  their  present  condition.     I  am  in- 
formed,   however,    that  the    Government  could   very 
readily  make  use  of  those  buildings.     It  was  contem- 
plated at  one  time  to  make  them  into  a  post  office. 
That,  however,  has  gone  by  now  since  the  establish- 
ment of  the  west  central  post  office  near  to  it,  but 
there  is  a  department  of  the  Geological  Museum  in 
Jerinyn    Street,   namely,    the   Mining    Record   office, 
which  is  very  much  cramped  for  room,  and  that  could 
be  transferred  with  advantage  to  the  buildings  of  the 
College  of  Chemistry. 

5725.  So  that  we  should  still  get  the  same  value  for 
the  KiO/f.  per  annum  ? — Yes. 

5726.  At  the  tim'e  when  the  College  of  Chemistry 
was   established  there   were   classes   of  chemistry   at 
King's  College  and  University  College,   were   there 
not  ? — There  were,  and  also  at  the  Museum  of  Prac- 
tical Geology. 

5727.  And  notwithstanding  that  the  want  of  such  an 
establishment  as  the  College  of  Chemistry  was  strongly 
felt? — It  was  very  much  so;  and   the  appeal  to  the 
country  generally  for  subscriptions    was    very  hand- 
somely met  in  the  first  instance.     A  large  number  of 
.subscriptions  flowed  in,  but  as  is  generally  the  case  in 
such  operations,  the  subscribers  gradually  fell  off,  and 
no  fixed  and  trustworthy  income  could  be  kept  up  for 
the  College,  so  that  if  it  had   not  been  transferred  to 
the  Government,  1  believe   it  must  have  teen  closed 
for  want  of  funds,  as  such  institutions  cannot  be  self- 
supporting. 

5728.  Would  you  say  that  at  the  present  time  this 
College  answers  a  specific  purpose  which  is  not  fulfilled 
in  an  equal  degree  by  any  other  institution  in  London  ? 
— In  my  opinion  it  does,  inasmuch  as  it  pays  more  spe- 
ei tie  attention  to  the  applications  of  chemistry  to  manu- 
factures than  is  the  case  in   any  other  institution.     In 
other  institutions   the  course  of  instruction   has  to  be 
guided  with  reference  to   several  classes    of  students. 
You  generally  have   medical   students  and  art  students 
attending    them,    and    finally    students    of   the    class 
attending  the  school  of  mines,   and  the  course!  of  in- 
struction   has   to    be  shaped,  as  far  as   possible,  to   suit 
all   those  three  classes  of  students.     We  are  not  under 
this    restriction    with    regard    to    the    direction    of   the 
instruction. 

5729.  And   that    freedom    induces    you    to    develope 
your  teaching   in    what  way?  —  On   the   practical  or 
technical   side.      Ue   also  endeavour,   although   this   is 
not  peculiar  to   the   College   of  Chemistry,  to  induce 
every  student  to  study  his  science  experimentally,  and 
by  bringing   himself  personally  into   contact,   with   the 
phenomena,   so   that  lie  may  afterwards  become  himself 
n  worker  in  the  science,  and  perhaps  an  investigator. 
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profession   of  chemistry? — That   is    exactly   so.     Our       

students  devote  themselves  almost  exclusively  to 
chemistry  ;  even  the  regular  students  of  the  School  of 
Mines  attend  in  their  first  year,  besides  chemi.-trv, 
only  40  lectures  on  physics,  and  a  few  lessons  in  me- 
chanical drawing.  Their  attention  is  therefore 
centrated  upon  chemistry  as  a  speciality.  Again,  the 
instruction  in  the  lecture  class  is  on  the  one  side  more 
profoundly  theoretical,  and  on  the  other  much  more 
technical  than  would  be  suitable  for  a  mixed  class.  A 
considerable  proportion  of  my  lectures  would,  for 
instance,  be  quite  unsuitable  for  medical  students. 
An  inspection  of  the  syllabus  of  the  chemical  lectures, 
at  pages  14  to  18,  will  show  what  a  large  amount  of 
attention  is  paid  to  technical  matters.  When  I  left. 
St.  Bartholomew's  Hospital,  and  went  to  the  College 
of  Chemistry,  1  made  a  profound  change  in  the  cha- 
racter of  my  course  of  chemical  lectures. 

5731.  And  for  that,   species  of  instruction  you  say 
that  there  is  a  demand  which  you  are  at  present  unable 
to  comply  with  ? — There  is. 

5732.  You  have  spoken  of  the  deficiencies  of  your 
laboratory,  and  you   have    also   adverted   to   the    new 
laboratory  now  about  to  be  completed  at  South  Ken- 
sington ;  is  there  not  a  very  great  step  from  the  accom- 
modation which  you  now  have  to  that   which   will  be 
provided   there  ? — Undoubtedly,  we  have   perhaps  not 
one-tenth  of  the  space  that  is  provided  there. 

5733.  Do  you   consider  it  essential,  in  the  present 
state  of  the  demand  for  scientific  instruction   in   this 
country,  that  the   accommodation  should  be  at  once 
multiplied    by  ten  ? — I    do  not    think   that   the    new 
building  will  be  at  all  too  large  for  London  alone,  with 
its    3,000,000  of   inhabitants;    as   Switzerland,   with 
2,500,000,  does  not  find  a  superabundance  of  room  in 
the  chemical  laboratory  of  Zurich,  which   is   of  about 
the   same  size.     It   is  quite   necessary  to  provide   for 
three    classes    of    students   in    such    an     institution. 
You     ought     to     have     almost    a    separate     establish- 
ment for   each    of   those    three    classes.        First,    the. 
laboratory    for   beginners,    and    connected    with    that 
laboratory  you  would  require  all  the  offices  that  we 
have  at  present  at  the  College  of  Chemistry,  and  even 
more,  for  we  should  be  even  short  of  room  for  that 
purpose.      Then  there   ought  to  be   a  laboratory  for 
advanced    students    who    are    engaged  in  quantitative 
analysis,  and  we  want,  in  fact,   at    least    four  special 
rooms  for  their  various  operations,  so  that  one  set  of 
operations  shall   not  interfere'  with  the  others.     It  is 
quite  essential  that  those  students  should  be  separated 
from   the   beginners,    whose    manipulations    very    fre- 
quently spoil  the  results  of  the  quantitative   stiidents, 
which  have  been  obtained  by  days   or  even    weeks  of 
labour,    and    which  may    be  spoilt    in    a   moment  by 
sulphuretted   hydrogen    or  other  gas    evolved   by   a 
beginner  on  a  neighbouring  bench.     And  thirdly,  you 
ought  to   have  a  laboratory  for  original   research.      So 
that    yon   want  three  sets  of  rooms,  as   it   were,   in  a 
laboratory  which  is  at  all  to  come  up  to  the  requirements 
of  the  study  of  chemistry  at  the   present   day  ;  one  for 
beginners,    one    for    advanced    students,    and    one    for 
original  research. 

5734.  You  are  probably  aware  that  some  of  the  pro- 
fessors, indeed,  I   may  say,  all  the  professors  of  the 
School  of  Mines  are  more  or  less  complaining  of  want 
of  space  ? — Yes ;  that  is  so. 

5735.  If  some  of  them  were  to  put  in  a  claim  for 
accommodation  in  the  new  building  at  South  Kensing- 
ton, do  you  think  that  a  compromise'  could  possibly  be 
effected   by   which  you  might   ce-ele  a  portion  of   tin- 
space  to  them  ? — Yes ;  I  think  sei.      It  is  not  at  pivseut 
eontemplale'd  to  eleverte   the  whole  of  that  building   to 
chemical   purpose's  ;    it   has  never  been  Contemplated    to 
elo  that.      A    portion   of  it   is   intended    for  the    Royal 
Se-iiool  e>f  Naval  Architecture.      If  the  Ke>yal  School  of 

Na\al  Architecture  could  be  accommodated  out  of  that 
building,  1  think  that   two  departments  at  legist,  if  not 

Z  ?.  2 
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.mkland,    tjlrpo>   coui,i   possibly   co-exist  side  by  side   in    that 

*£•£••,      buildinc. 

16,  '1'ln'ii  in  speaking  of  the  space  being  occupied 
14  1-cb.  1871.     too  greatly,  you   refer  to  that   portion   only  which   is 

iniei'ded  ti)  be  devoted  to  chemistry  ? — Quito  so.     The 

whole   of  tlic  ground   floor  is  (levelled  to  the  School  of 
1  Architecture,  and   that  is  a  very  important  part. 
of  the  building. 

.5737.  Can  you  tell  the  Commission  what  is  contem- 
plated with  regard  to  the  instruction  of  teachers  this 
year,  1871  ? — A  circular  has  been  addressed  to  science 
schools,  proposing  n  term  of  six  weeks'  instruction,  in- 
stead of  lectures  lasting  only  for  a  week  or  fortnight.  It 
is  under  consideration  to  have  some  few  regular  courses 
of  instruction,  includ  ing  laboratory  practice  and  practical 
manipulation  in  di (Fernet  branches  of  science,  extending 
t>\cr  about  six  weeks  during  the  months  of  June  and 
.Inly,  when  the  Royal  School  of  Mines,  the  Royal 
College  of  Chemistry,  and  the  Royal  School  of  Naval 
Architecture  are  not  in  session.  There  is,  however, 
some  misapprehension  here.  The  School  of  Mines,  and 
the  Royal  College  of  Chemistry,  are  both  in  session  in 
June,  and  consequently  the  programme  announced  in 
this  circular  cannot  be  completely  carried  out. 

5738.  Have  you  heard  at  all  what  is  the   number 
of  teachers  expected   to  come  up  for  instruction  in 
your  department  this  session  ? — I  have  not. 

5739.  You  say  that  you  were  brought  into  contact 
with  some  60  or  70  of  the  provincial  teachers  last  year, 
and  you  stated  to  the  Commission  the  degree  of  know- 
ledge   of  practical    chemistry  which  they  possessed; 
had  you  any  means  of  judging  of  the  degree  of  pro- 
ficiency in  theoretical  chemistry  possessed  by   those, 
say,  24  for  instance,  who  had  no  knowledge  of  practical 
chemistry  ^ — Yes ;  those  who  had  a  fair  knowledge  of 
practical  chemistry  possessed  generally  a  pretty  good 
knowledge  of  theoretical  chemistry,  whilst  some  of  the 
others  who  were  very  much  behindhand  in   practical 
chemistry,  nevertheless  manifested  considerable  know- 
ledge in  theoretical,  that  is,  in  subjects  that  could   be 
learned  from  books,  as  distinguished  from  those  which 
could  be  acquired  only  by  actual  work  in  a  laboratory. 
Most  of  those  men  had  obviously  never  manipulated 
before  in,  a  laboratory,  and  had  no  notion  of  teaching 
chemical  manipulation  to  their  pupils. 

5740.  From  the  fact  of  their  having  taken  the  pains 
to  come  up  to  be  taught  you  would  attribute  to  them 
some  amount  of  zeal  in  the  pursuit  of  science  under 
difficulties?  —  Yes,    undoubtedly.     Almost   to  a   man 
they  expressed  themselves  to  be  very  anxious  to  avail 
themselves  of  such  opportunities  in  future,  and   they 
wished  that  the  time  of  instruction  could  be  extended. 
They  felt,   as  indeed    I   did,   that  a  week   was  quite 
inadequate  to  give  them  anything  like  the  information 
they  ought  to  possess,  before  they  themselves  began  to 
teach.     Some  of  them  were  also  anxious  to  come  up 
at  a  different  time  of  the  year.     They  said  that  July 
was  a  very  inconvenient  time  of  the  year  for  them  to 
come.      The   notion    of  the    majority    of  them,    as   I 
gathered,  was  this,  that  they  would  wish  to  be  allowed 
to  come  for  a  definite  period,  whatever  it  might  be,  at 
any  time  of  the   year   that  would   suit  them.     That 
obviously  could  not  be  done  with  the  present  limited 
space  at  the  College  of  Chemistry,  whilst  in  several 
other  departments  of  experimental  science  there  is  at 
present  no  provision  whatever  for  practical  instruction 
in  the  Government  institutions. 

5741.  If  you  excepted  th:'  few  men  of  whom  you 
spoke  as  being  thorough  practical  chemists,  you  might, 
I  presume,  look  upon  those  as  above  the  average  of  the 
chemical  teachers  in  connection  with   the  Science  and 
Art  Department? — They    were     specially    selected    as 
teachers  who   had    some   knowledge  of  chemistry,  and 
were  therefore  likely  to  gain  the  most  advantage  from 
the  course. 

•~)7  12.  And  vet  von  found  them  very  deficient  in 
preparing  or  the  ollicc  of  teacher;1  --Yes.  very. 

5743.  1  in -nd  scarcely  ask  you  what  conclusion  you 
Would  draw  from  that  as  to  tin1  capacity  of  the 
teachers  generally  ? — I  think  it  would  be  unfair  to 
draw  the  conclusion  that  the  teachers  universally  were 


so  deficient  as  most  of  those  men  who  came  up,  be- 
came, :is  1  said  In-fore,  the  probahililv  is  that  the  liest 
teachers  would  not  come.  1  had  only  two  or  three 
instances  in  the  entire  number  of  really  first-rate 
teachers,  —gentlemen  that  I  was  rather  surprised  to 
find  coming  up  to  this  class.  The  teacher  of  chemistry 
in  the  Midland  Institute — Mr.  Woodward,  and  Mr. 
Jarmain  of  Iluddersiield,  I  mav  mention  as  two  in- 
stances of  gentlemen  who  are  thoroughly  competent  to 
teach,  and  who  came,  1  believe1,  from  a  desire  to  sec 
the  methods  adopted  at  the  College  of  Chemistry. 

5744.  1  think  you  stated  that  you  considered  those 
superior  men   to  be  very   rare? — Yes;  very   rare.      I 
think  we  should  not  find  many  of  them  in  the  country. 

5745.  And  moreover,  those  who  did  come  up  were 
selected,  were  they  not,  from  the  teachers  at  large  ? — 
Yes  ;  from  the  great  mass  of  science  teachers. 

5746.  And  the  account  yon  have  given  of  their  pro- 
ficiency is  that,  upon   the  whole,  it  was  not   great? — 
Certainly. 

5747.  Do  you  know  how  the  selection  was  made? — 
I  do  not;  it  was  made,  I  believe,  by  Captain  Donnelly, 
but  I  do  not  know  upon  what  principle  it  proceeded. 

5748.  But  the  intention  was,  1  presume,   that  the 
men  most  likely  to  profit  by  such  instruction  should 
come  up  ? — Yes.     Captain  Donnelly  told  me  that  he 
should  confine  the  invitation,   as  far  as    possible,   to 
those  who  were  known  to  have  some  knowledge  of 
chemistry,  and  who  were  likely  therefore  to  benefit  by 
such  instruction. 

5749.  You   said   that  with   additional   assistants   it 
would  be  possible  for  the   professor  to  undertake  the 
instruction  of  from  120  to   150  students.     I   suppose 
that  amongst  those  students  you  would  expect  to  find 
some  of  considerably  higher  professional  attainments 
than  the  others  ? — Yes.  certainly;  and  with    regard  to 
the  assistants,  I  am  of  opinion  that  the  higher  class  of 
assistants  ought,  in   addition  to  affording  help  in  the 
laboratory,   to  give  courses  of  lectures.     I  find   every 
where  in  the  German  Universities  that  this  is  the  case 
— the   higher    assistants    give    subsidiary    courses    of 
lectures,    which    are    of  great'  service    to   the  junior 
students.    Those  courses  could  scarcely  be  given  by  the 
professor  himself,  who  has  a  general  and  higher  course 
to  give,  without  unduly  taxing  him  ;  but  they  arc  very- 
well  given   by  the  assistants,   upon  such   subjects  as 
analytical  chemistry,  special   applications   of  chemistry 
to  technical  purposes,  and   special  lectures   upon  spec- 
trum analysis,   and   particular  portions   of  chemistry. 
Such  subsidiary  courses  of  lectures  are  highly  appre- 
ciated in  the  laboratories  in  Germany,  as  I  know  from 
experience. 

5750.  Then  the  status  of  some  of  those  gentlemen 
would  be  rather  that  of  assistant  professors  than   of 
mere  laboratory  assistants  ? — It  would. 

5751.  And  of  course  their  remuneration  would  have 
to  be  upon  a  corresponding   scale? — Yes,  you   could 
not  expect  to  retain  the  services  of  a  really  good   man 
unless  you  gave  him  a  fair  salary.     At  the  same  time 
a  portion  of  his  remuneration  might  be  derived  from 
fees. 

5752.  You  said  that  some  of  the  students  might  not 
consider  South  Kensington  to  be  quite  so  accessible  as 
Oxford  Street,  but  is  it   not  the  case   that  the  Metro- 
politan railway  affords  great   facility  of  access   now  to 
South  Kensington  ? — Yes  it  does,  and  that  certainly 
takes  away  much  of  the  force  of  my   objection.     This 
is  an  objection  that  1  had  heard  urged  by  the  students 
before    that    railway    was   opened,   when   it  was  con- 
templated some  years   ago   that  the  laboratory  should 
be  removed  to    South  Kensington;  some  of  them  ob- 
jected ii] Kin   that  ground,  but  1  think  that  their  objec- 
tions would  probably  not  now  be  made. 

5753.  In  fact,  South  Kensington   is   much  nearer  to 
a   Metropolitan    station    than    the    college    in    Oxford 
Street? — It  is  much  nearer ;  it  is  within  two  minutes' 
walk  of  the  South  Kensington  station. 

"»7o4.  You  think,  do  yon  not,  that  the  classes  for 
teachers,  and  the  laboratory  instruction  given  to 
teachers,  have  been  useful  ? — Yes,  certainly.  So  far  as 
it  went  it  was  of  great  assistance.  Many  of  the  teachers 
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expressed  themselves  much  gratified  by  it,  and 
wished  that  they  might  have  an  opportunity  of  con- 
tinuing it  upon  subsequent  occasions.  In  proof  of  this 
I  may  rile  the  following  extract,  from  a  letter  just 
received  from  one  of  them  : — "I  am  very  pleased  to 
"  hear  that  a  training  college  for  science  teael  HI,  i.-  in 
"  be  opened  so  soon.  It  is  indeed  capital  news.  I 
am  sorry  that  there  seems  to  be  no  regulation  for 
teachers  to  come  to  London  for  instruction  in 
chemistry  this  year.  I  learnt  more  practical  know- 
ledge in  the  one  week  I  was  there  than  I  should 
have  done  by  plodding  on  for  a  whole  year  by  my- 
"  sell'  with  the  little  time  1  have  at  my  disposal  for 
"  this  subject.  One  result  is,  that  I  have  been  able  to 
"  fit  up  a  decent  laboratory  for  10  students."  The 
course  was  too  short,  extending  only  over  a  Aveek. 

5755.  But   the   amount    of  instruction  given  must 
necessarily  have  been  limited? — Yes,  certainly.     When 
I  tell  you  that  our  regular  course  of  elementary  in- 
struction  in  chemistry  extends  over  nine  months,  and 
that  the  students  Avork  everyday  from  lOor  11  until  5, 
except  on  Saturdays  when  they  leaA-e  off'  at  2,  you  will 
understand  that  a  week  is  a  very  small  fraction  of  the 
time  necessary  to  be  devoted  to  this  subject. 

5756.  When   the   IIOAV  laboratories  at  South  Ken- 
sington  Avere   first    projected   and    sanctioned,  do  you 
know  for  what  purposes  it  was  intended  to  apply  them  ? 
— I  do  not.     I  may  say  that  I  have  never  had  full  in- 
formation of  the  details  of  the  intentions  of  those  who 
contrived  them. 

5757.  But  do  you  contemplate  their  application  ns 
a  school  for  training  science  teachers  to  be  a  desirable 
one  ? — I  have  myself  recommended  that   they  should 
be  devoted  principally  to  that  purpose. 

5758.  Do  you  think   that  it  would  be  possible  to 
form  science  teachers  having  a  satisfactory  knoAvledge 
of  their  science  Avithout  some  institution  of  the  kind  ? 
— I  do  not,  at  least  it  would  be  a  very  sloAv  process. 
If  we  are  to  make  good  the  ground  lost  by  years 
of  inaction,  some  such  energetic  step  must  be  taken, 
otherwise  the  growth  of  a  sufficient  number  of  science 
teachers  in  this  country  will  be  a  process  so  S!OAV  that 
we  shall  be  left,  for  a  long  time  to  come,  in  a  very 
bad  condition  as  regards  education  in  experimental 
science. 

5758a.  And  from  what  you  know  of  other  physical 
sciences  generally,  Avould  you  say  that  the  same 
urgency  exists  in  respect  to  them  ? — I  think  even  more 
so  than  in  the  case  of  chemistry,  for  chemistry  is  a 
science  which  has  been  cultivated  in  this  country 
more  than  any  other  experimental  science. 

5759.  Then  you  would  look  upon  the  establishment 
of  a  training  college  for  science  teachers  of  different 
departments  of  science  as  probably  the  most  desirable 
purpose  to  Avhich  that  building  could  be  devoted  ? — I 
should  certainly. 

5760.  Have  you  seen  a  scheme  prepared  by  Captain 
Donnelly  the  official   inspector  and   laid    before  this 
Commission  with  reference    to  a  training  college  for 
science  teachers  ? — I  have. 

5761.  Have   you    given   it    any   consideration? — I 
gave  the  chemical  portion  of  it  my  close  consideration, 
and   1   think    I   made  one   or   two  alterations  in  the 
original   scheme  as  it  came  to  me.     I   see  that  two 
demonstrators  are  put  down  in  that  scheme  at  600/., 
but  it  does  not  quite  appear  that  there  are  to  be  other 
assistants    besides    those,  probably  hoAvever  the  item 
'•  laboratory  including  the  staff,"  includes  the  assistants 
of  a  lower  grade  ;  but  I  think  that  a  sufficient  amount 
has  scarcely  been  scheduled  for  that  purpose. 

5762.  Do  you  think  that  so  far  as  chemistry  is  con- 
cerned it  is  estimated   rather  within  than  beyond  the 
mark?— Yes;  as  regards  the  current  expenses  of  the 
laboratory.    Tin;  item  "laboratory,  including  the  staff, 
&<•.,"    1  think  is  underrated,  because   the  present  cost 
of  the    College    of   Chemistry    (which    only    provides 
for  40  students),  independently  of  the  building,  taxes, 
and  fuel    is   something  like  700/.  a  year,    Avheivas   the 
figure  here  is  <;.",<)/.      You   certainly  would  require   (or 
an  institution  such  as  is  contemplated  at  South  Ken- 
sington in  addition  to  the  two  demonstrators,  three  or 


four  assistants,  if  you  are  to  have  120  or  150  students    E-  Franhland, 

'> 


there. 
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5763.  (Dr.  Sharpey.)  Is  that  sum  put  down    for  D-C-L-^'M-K- 

the    special    expenses   of  the  instruction  that  AVould    be      ^  ^t\i.  jgyj, 

required   for  the  science  teachers  ;  or  is  it  a  part  of  the        . 

general  expense  of  the  College    of  Chemistry? — That 

is  the  expense  of  the  chemicals  that  are  used  by  the 

students.    It  includes  also  the  wages  of  the  men  who  are 

employed  to  clean   up   the  place,  and  keep  it  in  order, 

and   the  salaries  of  one  senior  and  one  junior  a^iMant. 

5764.  Would  not  that   be  extra  upon   the  ordinary 
expense  of  the  College  of  Chemistry  as  it   exists  now; 
is  it  not  intended  specially  as  an  expense  to  meet   the 

case    of    the    science    teachers? If    that      be     the     . 

of  course  the  conditions  I  was  contemplating  \vonld 
not  obtain  ;  but  to  give  an  estimate  of  that  kind  it  is 
necessary  that  the  number  of  teachers  should  Ixi  taken 
into  consideration.  If  you  were  to  estimate  for  120 
teachers,  I  should  say  that  the  cost  of  training  120 
teachers  in  this  laboratory,  independently  of  all  salaries, 
would  be  from  900/.  to  1,0001.  a  year. 

5765.  Bu^  each  of  those    120  would   not  remain,  of 
course,  the  Avhole  time,  but  merely  for  a  limited   time  ? 
— No,  but  I  am  contemplating  the  place  being  always 
filled  by  120  teachers,  though  not  necessarily  the  same 
individuals,  and  for  that  number  I  think  that  less  than 
from  900/.  to  1,000/.  Avould  not  be  sufficient. 

5766.  (Mr.    Samuelson.)    Would   you   contemplate 
receiving  into  this  training  college  ordinary   students, 
such  as  you  IIOAV  receive  in  Oxford  Street  ? — It  would 
be  desirable  to  have  a  small  class,  at  all  events,  of 
such  students,  for  the  teachers  to  work  with.     I  think 
that  the  training  of  those  pupils  in  the  same  building 
would  be  an  advantage  to  the  teachers   themselves, 
because  the  more  advanced  teachers  would  be  set  to 
train  the  beginners,  under  supervision. 

5767.  Then  the  combination  of  those  two  objects 
would  not  be  a  hindrance  to  either,  but  rather  a  benefit 
to  both  ? — It  would  be  a  benefit  to  both,  and  if  there 
were  room  I  should  admit  both,  but  if  not,  then  I 
would  exclude  the  ordinary  students,  and  take  in  the 
teachers  only. 

5768.  Credit  is  taken   for   saving   in   the  existing 
institutions,  and  I  think   it  is   also  mentioned  in   the 
explanation   accompanying  the    Minute   that   n    large 
amount  is  IIOAV  paid  by   the  Government  for  chemical 
investigations,  which  might  be  carried  on   in  the  pro- 
posed  training  college;  can    you   speak    to   that? — I 
may   give   you    as  an   instance    a    quantity    of  Avork 
which  is  being  performed  now  for  the  Royal  Commis- 
sion on  the  pollution  of  rivers  and  for  the  local  govern- 
ment department,  and  which  might  be  very  well  carried 
on  in  this  institution.    The  cost  of  that  laboratory  in 
Victoria  Street  will  be  found  in  the  estimates  to  be 
9001.  a  year. 

5769.  And  something  of  that  kind  is  always  going 
on,   is  there  not  ? — Yes ;  that   is  one  of  many  doors 
to  expense  of  that  kind  which  Avould  be   to  a  great 
extent  closed. 

5770.  Is   it   the   case   that   the   Commissioners   of 
Inland  Revenue  have  a   laboratory  of  their  own  ? — 
They  have. 

5771.  Would   it   be   possible,   in  your  opinion,  to 
carry  on  the  operations  of  that  laboratory  at  an  insti- 
tution of  this  kind  ? — Yes,    it    Avould ;    but    then  we 
should  have  to   enlarge  our  building.     Their  opera- 
tions   are    also  of   a    very    special    character,    and    I 
think   that  it   would  be  preferable   that    they    should 
be  carried  on  in  a  separate   building,    because    they 
are  essentially   of  a  secret  nature,   and   it  would  not 
be  desirable  that  the  people  engaged  in  those  opera- 
tions should  be  liable  to  be  overlooked  by  the  other 
students. 

5772.  Can  you  put  on  record  any  other  investiga- 
tions  which    have    now    to   be    paid    for    separately, 
which  payment  would  be  saved,  besides  that  of  the 
Rivers  Pollution  Commissioners? — There  arc  numerous 
chemical  analyses  of  Avatcr  and  other  liquids  made  for 
the  Privy  Council  Office,  the  expense  of  Avhieh  would, 
to  a  great  extent,   be    saved,   and   analyse-    that   are 
frequently  required  for  various  Royal   Commissions, 
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I  mean  temporary  Commissions,  anil  which  aiv  paid 
for, — such,  for  instance,  as  the  extensive  series  of 
analyses  of  die  waters  recently  nwde  for  tin-  Royal 
Commission  on  water  supply,  which  cost  between 
5(X)/.  Mini  (i(H)/.  Such  iin  item  as  that  would  be  saved 
to  n  great  extent.  You  would  require  an  additional 
assi-tant  or  so  for  the  execution  of  sncli  analyses. 
Other  matters  of  a  similar  kind  are  constantly  oc- 
curring in  various  departments  of  the  Government, 
and  I  think  a  good  many  of  those  could  be  executed  in 
an  institution  of  this  kind,  if  sufficient  space  were 
provided,  with  comparatively  little  expense  to  the 
Government. 

5773.  (Sir   J.    P.    Kay-Shuttleworth.)     Is  them 
anything  done  for  the  police  with  respect  to  the  adul- 
teration of  food  ? — No;  but  that  ought  to  be  made  a 
separate   department,  as  is   the   case   in   the  Zurich 
laboratory,  where  there  is  a  special  toxicological  de- 
partment, which  has  a  separate  part  of  the  building  to 
itself. 

5774.  You  would  not  think  it  wise  to  put  into  a 
department   paid   by  the   Government    toxicological 
inquiries  which  had  any  relation  to  judicial  decisions  ? 
— I  think  not ;  besides,  if  you   make   the   professor 
responsible    Cor  all  those  things,  you  would   put  too 
much  upon  his  shoulders. 

5775.  (Mr.  Samuelson.)  It  would  be  rather  with 
regard  to  general  than  to  special  inquiries  ? — Yes. 

5776.  How  is  the  chemical  instruction  now  given 
in  the  School    of  Naval  Architecture  ? — It  is  given 
partly  by  lectures  and  partly  by  laboratory  practice. 
The  lectures  are  now  being   given  by  my  principal 
lecture   assistant,  Mr.  McLeod,  one  of  the  demonstra- 
tors of  the  College  of  Chemistry.     And  the  students 
of  the    Royal   School  of    Naval   Architecture   have 
also  instruction  in  the  small  laboratory  at  South  Ken- 
sington,  where,    however,  the  arrangements  are  very 
imperfect,  and  some  classes  of  operations  cannot  be 
performed    at    all.      I   have   some    difficulty  in   ex- 
amining those   students  practically,  because  they  are 
not  allowed  to  use  sulphuretted  hydrogen,  which  is  an 
essential  thing  for  conducting  most  practical  experi- 
ments. 

5777.  Would  it  be  possible  to  give  chemical  instruc- 
tion to  any  of  the  other  Government  departments,  for 
instance,  to  the  military  colleges  in  or  near  the  metro- 
polis,  in    this   laboratory  ? — There  would    be    every 
facility    for    it.       I    may    mention    that    the    Inland 
Revenue   laboratory  frequently  sends  its  students  to 
the  College  of  Chemistry  to  be  instructed.     I  have 
generally  from  four  to  eight  of  those  students  attend- 
ing the  lectures.     They  receive  only  lecture  instruction 
at  the  College  of  Chemistry,  their  laboratory  instruc- 
tion being  most  efficiently  given  in  the  Inland  Revenue 
laboratory  at  Somerset  House. 

5778.  And  in  this  way  do  you  think  it  would   be 
possible  to  abolish  any  of  the  existing  charges  which 
are  incurred   for  chemical  instruction  ? — I  think  so. 
There  would  be  a  difficulty  about  carrying  it  out  in 
c  M  i  y  case,  I  am  afraid.     You  must  have  a  military 
school,  of  course,  in  Woolwich  and  other  schools  of  a 
similar  kind,  and  if  the  students  came  to  South   Ken- 
sington for  their  lectures,  there  would  be  a  good  deal  of 
time  wasted,  so  that  such  a  centralization  of  chemical 
instruction  could  ouly  be  partially  carried  out   with 
advantage. 

oTT!'.  It  luight  be  useful,  perhaps,  for  the  higher 
pupils? — It  might  ;  and  a  training  in  the  laboratory  at 
South  Kensington  might  lie  available  in  the  case  of 
tho.-e  -ehnols. 

5780.  So  that,  the  instruction  at  the  school  might  be 
of  a  more  elementary  kind,  and   the  higher  instruction 
might    be   given   in   an    institution   like   that  which  is 
•  •onloiiiplated  ? — Quite  so. 

5781.  (Sir  J.  P.  Keto-Shvttkworth.')     Staff  ollieers 
of  engineers  desirous   of   pursuing  their  .-Indies  in  che- 
mistry, and  of  attending  upon  other  courses  of  investi- 
gation,  might  be   working  at   that   institution  ? — Yes, 
certainly.     We  have  had  a  lew  instances  of  that   kind. 
Colonel   Reynolds    and   Captain    Ilo/ier.   for    instance, 
worked  with  us  at  the  College  of  Chemistry. 


(Proff-sKiir  //n.,-lry.)    I  suppose  I  may  assume 
that  yon  have  taken  an  interest,  in  chemistry  as  student, 

investigator,  or   professor,  now  for  about  25  years  ? 

Yes. 

5783.  There,   has    been   a  very  vast  growth   in   the 
development  of  chemical  study  within  that  time  in  this 
country,  lias  there  not  ? — Yes,  very  great  indeed. 

5784.  Could    you   give   even   the   roughest,  sort    of 
general    estimate    of   the  number  of  people  who   are 
practically  studying  chemistry  now  as   compared  with 
the  number  who  were  studying  when   you    began  \oiir 
work    25    years    ago? — 1    musi    confine    mv    estimate 
to  England.      1  know  nothing  with  regard  to  the  state 
of  things   in    Scotland    at    that   time ;    but   referring 
merely  to  England,  1  should  think  that  at  that  time  I  here 
were  not  20  students  getting  instruction   in   practical 
chemistry  in  the  whole  country  of  England.     That  was 
just  before  the  opening  of  the  College  of  Chemistry. 

5785.  (Sir  J.  P.  Kay-Shuttleworth.)     Excepting 
for  the  medical  profession  ? — Precisely  so.     There  was 
a  kind  of  practical  instruction   given   to  medical   stu- 
dents, but  it  could  scarcely  be  called  efficient  practical 
instruction.     It  generally  consisted   in  a  teacher  de- 
monstrating before  n  class  for  about  an  hour  on  certain 
days  for  three  months. 

5786.  (Professor  Huxley.)  With  reference  to  that 
point,  as  a  matter  of  fact  it  was  a  rare  thing,  was   it 
not,  for  the  students  of  chemical  classes  in  the  medi- 
cal schools  to  be  put  through  practical  instruction  in 
anything  like  what  we  understand   as    practical   in- 
struction now  ? — Yes,  certainly ;  and  in  fact  it  is  so 
even  at  the  present  time. 

5787.  Have  you  taught  in  a  medical  school  your- 
self?— I   taught   in  St.   Bartholomew's   hospital   for 
upwards  of  six  years,  and  the  practical  instruction 
there  I  know  at   the  time  was   carried  rather  further 
than  in  any  other  medical  school  in  London,  and  that 
consisted  of  2-|  hours'  work  twice  a  week  for  three 
months. 

5788.  I  presume  J   should  be  safe  in  assuming  that 
there  are  ten  times  as  many  people   engaged   in   the 
practical  study  of  chemistry  now  than  there  were  when 
you  commenced  your  studies  ? — I   should   think   that 
would  be  considerably  within  the  mark. 

5789.  From  what  you  see  of  the  course  of  affairs 
in  this  country  and  elsewhere,  is  it  your  opinion  that 
the  practical  study  of  chemistry  is  likely  to  increase 
at  an  equally  rapid  rate  in  the  next  25  years  ? —  I 
should  anticipate  that  the  increase  would  be  in  a  still 
more  rapid  ratio. 

5790.  Under  those  circumstances,  considering  that 
there  are  3,000,000  of  people  in  London,  or  thereabouts, 
is  it  not  probable  that  in  the  course  of  the  next  20  years 
there  will  be  occupation,  not  oidy  for  as  large  a  labora- 
tory as  that  which  is  now  building  at  South  Kensing- 
ton, but  for  three  or  four  more  laboratories  within   the 
area  covered  by  London  ? — I  should  certainly  anticipate 
that  that  would  be  the  case. 

5791.  So  that  any  competition  into  which  the  Sinle 
Laboratory  may  enter  with  others,  will  be   practically 
limited  by  its  dimensions,  and   can   have  no   practical 
effect  ? — That  is  my  opinion. 

5792.  (SirJ.  P.  J\rii/-Slinttlcworth.)  You  referred 
in    the  earlier    part   of    your    evidence    to    the    ex- 
amination  into   the   ] lower  of    research   which  occurs 
in     Germany;    could   you  describe    to    us  what   that 
examination  is  ? — In  the  Prussian    Universities,    and 
in    several   of    the    German    Universities,    the    prac- 
tice in   granting   degrees   in  science  or  in  philosophy, 
as  they  call  it,  is  not  to  admit  the  student  to  examina- 
tion  at  all   until   he   has  sent  in  a  memoir  upon   an 
original  research  executed  bv  himself  in  the  laboratory 
of  some   professor  of  the.  University,  or  of  some  other 
known  person  who  can  authenticate  this  memoir;  and 
he    is    also    not    admitted    to    examination    until    this 
memoir  has  been  circulated  amongst    the   members   of 
the    faculty,  and    has   been  pronounced  to  be  sufficient 
evidence  of  his  power  to  carry  on  research. 

;"i79:j.  We  have  before  us  a  table  sent  in  from  the  De- 
partment of  South  Kensington,  showing  to  us  that  the 
science  teachers  in  ( ircat  Britain  and  Ireland  number 
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about  566  teachers  of  elementary  day  schools,  and  311 

who  ;m:  not,  teachers  of  elementary  day  schools  many  of 
wl i  have  other  occupations  than  teaching.  1  think  it 

desirable  to  distinguish,  in  the  question  which  I  am 
about,  (,o  put,  to  you,  between  the  teachers  of  elementary 
(lav  schools  and  those  who  are  not,  teachers  of  ele- 
mentary day  schools  ;  have  you  formed  foryom •.-. •!!'  any 
distinct  conceptiou  of  the  course  of  study  wliich  you 
would  devise  for  the  improvement  of  the  power  of  a 

teacher  ol'  an  elementary  dn\  school  in  a  science  class 
in  the  country? — Yes;  I  think  1  could  prescribe  a 
definite  course  of  training  which  would  be  suitable  to 
a  teacher  of  that  kind. 

5794.  And  in  order  to  give  him  a  power  of  manipu- 
laliou   siillieient  for   demonstrations   ill   a   class,   and   a 
sutliciont   power   of    theoretical   teaching)    over   what 
period  do  you  think  it  would   be   indispensable  that  his 
instruction  should  extend   at    such   a  central   school  a,s 
has  formed  a  considerable  portion  of  the  subject  of  the 
examination  to-day  ? — It  ought  to  extend   over   nine 
months,  six  mouths  would  be  the  shortest  period,  but 
it    would  then   probably  be  rather  imperfectly  done. 
Nine    months  would   bo    the    normal   time   in   which 
lie  would  gain  that  amount  of  information  and  mani- 
pulating power  which  would  enable  him  to  teach  well 
afterwards. 

5795.  You  are  aware  that  the  ordinary  course  of 
education   for    an   elementary    day   school   teacher  is, 
first,  live  years'  apprenticeship  as  a  pupil  teacher  in  a 
day   school ;   then  two  years'  training   in    a   training 
college ;  and  then  after  that  he,  commonly  having  no 
resources  with  which  to  support  himself,  takes  charge 
of  a  day  school;  at  what  period  of  his  career  would 
you  think  it  reasonable  to  interpolate  the  nine  months 
of  scientific   instruction,  putting  aside  the  question  of 
resources  ? — I  should  be  inclined  to  put  it  at  the  end  of 
the  five  years'  apprenticeship,  that  is  to  say,  to  take  the 
nine  months  after  the  last  year  of  the  apprenticeship. 

5796.  His   apprenticeship   ordinarily    terminates   at 
18  years  of  age ;  he  then  spends  two  years  in  a  training 
college;  at  the  end  of  that  time  he  ordinarily  is  20 
or  21,  and  the  apprenticeship  leads  up  to  the  instruc- 
tion which  he  obtains  in  the  training  college.     Would 
you  think  it  more  convenient  to  place  that  period  of 
instruction  between  the  apprenticeship  and  the  train- 
ing college,  or  after  the  instruction   in  the  training 
college,  seeing  that  his  general  powers  of  working  or 
reading  would  be   greatly   increased    in    the    training 
college  ? — On  the  understanding  that  he  passes  through 
lite  two  years  in  the  training  college  subsequently  to 
his   apprenticeship,  I    think,   if    on  other  grounds   it 
would  be  equally  convenient,  it  would  be  more  desirable 
that  he  should  take  his  science  training  at  the  end  of 
that  time. 

5797.  On  the  other  hand,  you  think  that  the  master 
of  an  elementary  school,  receiving  nine  mouths'  in- 
struction, would  be  a  person  fitted  to  take  charge  of 
scientific   classes,  and   give  instruction  in  chemistry  in 
a  most  effectual  manner  ? — Yes ;  he  would  be  a  much 
better  teacher   I  should   say  than    nine-tenths  of  the 
people  who  are  now  giving  instruction  in  experimental 
science. 

5798.  He   might  be  competent,  for  example,  to  be 
an  organising   master  of  district  evening  schools? — 
Yes;    if  he  were  an  intelligent  man  he   might   even 
aspire  to  that  position  after  nine  months'  training. 

o"99.  He  might  give  evening  instruction  in  some 
of  a  group  of  mechanics'  institutions,  and  he  might 
give  day  instruction  to  teachers  in  the  district  in  which 
that  group  existed,  so  as  to  be  himself  a  source  of 
powerful  impulse  to  scientific  instruction  in  that  dis- 
trict ? — Undoubtedly. 

5800.  You  would  scarcely  contemplate,  I  presume, 
that  a  master  having  had  that  nine  months'  instruction, 
after  seven  years'  previous  instruction,  wouid  be  con- 
tent to  be  simply  a  master  of  an  elementary  school,  in 
which  the  minimum  ol' science  would  be  introduced? — 
Something  would  depend,  of  course,  upon  the  rate  of 
remuneration  that  he  obtained  there.  I  believe  that 
the  masters  in  some  of  those  schools  are  very  fairly 
paid,  i  know  one  instance  of  a,  man  of  this  kind  who 


gave  instruction  in  an  elementary  school,  and  who,  not     !•'..  FraMand, 
by   nine    months'  of  special   training,  hut,   by  an   equal      K*1;  i'h.D., 
amount  of  hard  work  upon  his  own  part,  made-  himself  JJ-C-*'— ''•'*•  "• 
a   thoroughly  good    teacher   in    phy-ies,  and   partly  also      u  Feb   1871 
in  chemistry,  and  who  still  holds  ||,al   position.  ' 

")S(>1.  How  much  is  his  remuneration  '; —  I  believe 
aliojil.  olX)/.  a  year. 

.")K02.  But,  yon  are  aware  that  the  average  remune- 
ration of  an  elementary  schoolmaster  is  riot  above  90/. 
a  year ? — I  am  not,  very  well  acquainted  with  that. 

.ISOii.  My  question  related  to  the  average  level  of 
elementary  schoolmasters,  and  it  was  intended  to  a 
tain  from  yon  whether  you  considered  that  a  man  trained 
by  the  seven  years  which  I  have  described,  nnd  by  the 
the  nine,  months  of  scientific  instruction,  would  be 
content  with  the  possession  of  a  house  and  90/.  a 
year,  which  is  the  average  rate  of  remuneration  ;  or 
whether  he  would  not  be  better  fitted  to  be  the  organis- 
ing master  of  a  district  in  which,  with  the  aid  at  pre- 
sent given  by  Government,  he  might  frequently  get 
250/.  or  300/.  a  year  ? — I  think  there  can  be  no  doubt 
that,  with  the  discontent  which  generally  prevails 
amongst  people  with  regard  to  their  position,  he  would 
try  to  do  something  of  the  kind,  arid  would  endeavour 
to  improve  his  position  as  rapidly  as  possible  ;  but  1 
am  far  from  considering  that,  in  so  doing,  it  would  l>e 
desirable  he  should  discontinue  his  functions  as  an 
elementary  schoolmaster. 

5804.  If  for  example  an  elementary  schoolmaster,  hud 
to  teach  five  hours  at  school  in  the  day,  and  had  l>esides 
that  an  hour  and  a  half  of  instruction  which   it   was 
necessary  for  him  to  give  to  his  pupil-teachers,  making 
Bix  and  a  half  hours,  of  positive  hard  work  in  the  dav, 
would  you  expect  that  such   a  man  having    likewise 
if  he  conducted  his  school  efficiently,  to  spend  one  or 
two  hours  in  study  every  night,  would  have  the  energy 
either  of  mind  or  of  body  to  bestow  upon  anything  but 
the   instruction   of  an  elementary  school  in  his  own 
village  ? — For  his  own  good  it  is  perhaps  not  desirable 
that  he  should  do  so,  but  I  believe  there  are,  many  men 
who  do  devote  their  evenings  to  other  kinds  of  instruc- 
tion after  spending  the  day  in  the  manner  which  you 
describe. 

5805.  Do  you  not  see  that  in  the  pursuit  ot  emolu- 
ment he  might  be  led,  however  high  his  principle  was, 
through  sheer  exhaustion  of  mind  and  body,  to  neglect 
the   elementary    school   or   to   become  a  less  efficient 
teacher  than  he  would  otherwise  be  in  a  science  school  ? 
— I  think  that  is  very  likely. 

5806.  So  that  in  fact  the  chief  hope  of  the  use  of 
those  instruments  for  instruction  in  the  country  might 
be  clearly  seen  to  be  this,  that  there  should  be  a  sufficient 
group  of  schools  and  a  master  who  could  be  highly 
remunerated  as  an  organising  master,  and   who  should 
have  under  him  the  accessory  aid  of  elementary  teachers 
or  others  who  should  give  such  an  amount  of  attention 
to    the   instruction    of  evening  classes    as    would    no 
exhaust  them  in  mind  and  body  ? — Yes,  that  would  lie 
desirable,  but  still  I  do  not  see  the  possibility  of  giving 
efficient  scientific  instruction,  especially  of  a  practical 
character  nor  even  indeed  of  a  theoretical  character, 
unless  the  teacher  who  actually  gives  it,  not  some  one 
who  is  above  him,  but  the  one  who  actually  gives  it, 
is  thoroughly  acquainted  with  the  subject. 

5807.  When  I  spoke  of  the  man  who  is  above  him 
I  intended  that  that  man  should  himself  conduct,  not 
merely  the    theoretic   instruction,    but    likewise    the 
practical   instruction  of  the  class,  at  least  one  or  two 
evenings  a  week,  whilst  he  was  aided  by  the  elementary 
master  at  other  periods  ? — Probably  after  the  lapse  of 
some  time  the  elementary  master  would  gain  sufficient 
acquaintance  with  the  science  that  he  was  teaching  to 
become  to  some  extent  efficient,  but  1  am  afraid  that 
at  first  that  plan  would  not  work  well. 

5808.  I  am   supposing  that   the   elementary   master 
should    himself   have    had    a   scientific    training    in    a 
training  college  subsidiary  to  his  other  studies,  so  as  to 
make  liim  competent  to  be  a  fairly  efficient  teacher  with 
the  aid  of  the  organising  master,  whose  higher  quali- 
fications you   have   yourself  defined? — If  he  possessed 
sufficient  elementary  knowledge  of  an  accurate  kind 
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of  the  science  wliich  he  taught,  he  would  no  doubt  be 
!  dr:il  iiidril  iii  teaching  by  the  organising  master 
ln-infr  over  him. 

5809.  That  which   I  have  been  desirous   to   bring 
lirt'oiv   your   attention   has    been    this,    (lie    practical 
n,vr-.Mties  which  environ  an  elementary  schoolmaster, 
both  during  his  training  and  after  his  training,  when 
he  is  in  charge  of  an  element  ary  school ;  and  that  those 
practical  necessities  indispensable  render  a  higher  class 
of  teachers  in  the  country  than  the  elementary  school- 
masters with  some  scientific  training,  that  is  to  say, 
men  specially  prepared  by  the  nine  months'  training 
which  yon  have  described.      Turning   to   the   other 
class   of   science  teachers,  who   are  not  day   school- 
masters, you  are  aware,  are  you  not,  that  the  majority 
of  those  have  not  had  the  training  that  1  have  described, 
either  as  apprentices  or  the  two  years  in  a  training 
college  ? — I  presume  that  a  considerable  majority  have 
not  had  that  training. 

5810.  In  fact  they  have  had  but  an  imperfect  educa- 
tion, the  greater  part  of  them  have  been  either  self- 
educated  or  educated   with  the  aid   of  that  imperfect 
instruction  which  is  commonly  given  in  the  inferior 
mechanics'  institutions  ? — Yes. 

5811.  Then  they  have  superadded  to  this,  mainly  by 
their  own  efforts,  or  by  the  aid  of  science  teachers, 
some  instruction  in  the  barest  elements   of  science, 
chemistry  being  now  the   question  before   us.     You 
could  not  of  course  consider  that  class  of  teachers  as 
instruments  from  whose  labours  you  could  expect  any 
very  considerable  result  ? — No,  so  long  as  they  remain 
in  that  embryonic  condition  I  think  they  are  scracely 
worth  calling  teachers. 

5812.  I  presume  that  the  use  of  such  teachers  is 
rather  to  be  regarded  as  an  expedient  in  the  absence  of 
better  teachers  ? — Certainly,  merely  in  the  absence  of 
better,  they  are    better  than  none    at  all,   probably. 
They  at  all  events  keep  up  some  interest  in  the  subject. 

5813.  To  create  a  feeble  and  transient  interest  in  the 
subject? — Yes. 

5814.  (Marquis  of  Lansdoiene.)  You  were  asked 
with  regard  to  the  possible  competition  of  the  College 
of  Chemistry  with  other  institutions.     Will  you  state 
what  institutions  you  spoke  of  when  you  said  that  you 
did   not  apprehend    much   danger   on   that   score  ? — I 
meant  the  other  chemical  laboratories  of  instruction 
in  London  ;  for  instance,  the  University  College  Labo- 
ratory, the  King's  College  Laboratory,  and  the  labora- 
tories of  some  of  the  medical  schools,  which  are  open 
to  special  students  of  chemistry,  independently  of  the 
medical  students.      Such  laboratories  as  those  of  St. 
Bartholomew's    Hospital    and    Guy's    Hospital,    and 
Charing  Cross  Hospital. 

5815.  At  any  one  of  those  institutions  or  laboratories 
are  there  lectures  in  any  way  identical  with  those  which 
the  College  of  Chemistry  supplies  ? — There  is  a  good 
deal  of  similarity  in  the  course  of  laboratory  instruc- 
tion,   although  there  are  points  of  difference.      The 
lectures  at  the  School  of  Mines  are  of  a  more  special 
character!   having  a   more  special  bearing   upon  the 
future   pursuits  of    the   students,   and  that   difference 
has  extended  itself  also,  to  some  extent,  to  the  practical 
instruction  in  the  laboratory. 

5816.  You  spoke  in  one  of  your  answers  of  dividing 
the  students  into  three  categories,  beginners,  students 
of  quantitative  analysis,  and  students  of  research.  With 
regard  to  beginners,  do  you  think   it  a  desirable  thing 
that  the  State  should  be  called  upon  to  interfere  in  the 
earlier  part  of  the  education  of  scientific  men,  or  do 
you  think   it  might  reasonably  be  expected  that  the 
preliminary  part  of  such  an  education  should  be  com- 
jilcled  before  the  pupil  was  taken   in  hand  ? — I  do  not 
think  that  it  is   of  so  much  importance  that  the  pre- 
liminary   training    should    be   taken    in    hand   by  the 
Government  as  the  subsequent  and  higher  training,  mid 
more  particularly  the  special  I  raining  ;  that  is  more,  I 
think,   a  subject   for  Government   interference.      My 
idea  of  it  would   be  that  a  selection   should  be   made 
from  the  most  promising  students  in  the   elementary 
departments  of  chemistry  and  the  other  sciences,  and 
that  those  students  should  have  facilities  for  pursuing 


the  higher  branches  of  science  in  a  Government 
establishment  where  some  of  the  cost  should  be  borne 
by  the  State. 

5817.  When    you    use    the   word    "beginners"   I 
presume  that   you    do  so  in   a  relative  sense,  not  as 
meaning  persons  who  were  ignorant  of  the  rudimentary 
part  of  the  science  which  they  were   about   to  engage 
in,  but  rather  that  they  were  relatively  beginners  ? — I 
alluded  to  their  being  absolutely    beginners.      Most 
of  those  who  come  to  me  are  absolutely  beginners. 

5818.  The  College  of  Chemistry  stands  to  the  School 
of  Mines  in  the  relation  of  laboratory,  in  some  measure, 
does  it  not?— It  does;  it  is  the  chemical  department 
of  the  School  of  Mines. 

5819.  In  the  event  of  the  transfer  of  the  College  of 
Chemistry  to  South  Kensington,  for  example,  the  two 
institutions  would    have    to    be   brought    into    much 
greater  proximity  than  at  present,  that  would  be  on* 
of  the  advantages  of  the  removal,  would  it  not  ? — It 
would  be  desirable  that  the  lectures  should  be  all  given 
in  the  same  building  or  group  of  buildings,  if  possible, 
for  there  is  a  good  deal  of  time  wasted  now  in  passing 
from  the  College  of  Chemistry  to  Jermyn   Street,   and 
vice  versa. 

5820.  (Mr.  Samuelson.)  You  would,  I  presume,  ex- 
cept  some    subjects    from   that   remark,  for  instance, 
those  for  which  the  illustrations  afforded   by  the  Mu- 
seum of  Practical   Geology  are   particularly  useful  ? — 
Yes.     I  think  I  mentioned   in   my  former  examination 
that  it  would,  in   my  opinion,   be  better   to   divide  the 
course  of  instruction   into  two  or  three  parts.       The 
instruction  given,  probably  in  the  first   two  years  of 
the  course,  should  be  given  in  the  central   school ;  the 
School  of  Mines  in  Jermyn  Street  affords,  facilities  for 
the  special  training  of  a  particular   class   of  students 
who  would  take  their  third  year's  course  there  ;  and  my 
impression  was  that  that  course  could  be  still  given  in 
the  School   of  Mines,  but  that  t,he  first  two  years'  in- 
struction should  be  given  at  the  central  school  at  South 
Kensington. 

5821.  (Marquis  of  Lansdomtc.)  With  reference  to 
the  direction  of  the   studies  which  are  embraced   in  a 
scientific  education,  do  you   think  that  that  should  be 
regulated  with  a  view  to  the  development  of  the  arts 
or  merely  to  giving  to  the  public  mind  a  scientific  turn 
which  would  enable  the  arts  hereafter  to  appropriate  the 
most  conspicuous  students  ? — I  think  the  object  ought  1o 
be  two-fold,  it  ought  to  be  first  to  stimulate  the  appli- 
cations of  science  to  the  arts  with  a  view  to  increasing 
the  number  of  those  applications  ;  and  secondly  (and 
perhaps  principally),  to  enable  scientific  talent,  in  the 
lower  ranks  of  life  more  especially,  to  have  an  oppor- 
tunity of  developing  itself,  to  give  men  like  Faraday 
in  early  life,  for  instance,  an  opportunity  of  completing 
their  scientific  training  at   the  expense  of  the   State. 
Those  men  are  few  in  number,  and  would  therefore  not 
cost  any   inordinate   sum,    but   they  are    of  priceless 
value  to  the  State,  and  add  great  additional  wealth  and 
power   to   the  State  by   their  subsequent  discoveries, 
and  their  education  may,  I  think,  therefore,  fairly  be 
paid  for  out  of  the  resources  of  the  State. 

5822.  In  the   schedule  of  students  who  have  dis- 
tinguished themselves,   am  I  right  in  thinking  that  a 
very  large  majority  have  distinguished  themselves   as 
chemists  in  rather  the  technical  line  of  the  science,  if  I 
may  use  the  expression,  because  I  observe  that  there  are 
agreat  number  of  manufacturing  chemists,  pharmaceu- 
tical chemists,  chemical  manufacturers,  and  so  forth,  as 
compared  with   persons  who   have   become  engaged  in 
scientific  education  ? — That  is  so.     An  analysis  of  the 
schedule  which  I  have  put  in  shows  that  45  professors 
and  teachers,  and  eight   amateur  chemists,  have  ema- 
nated from  the  college,  whilst  the    remaining   of  the 
315    students    whose    subsequent    history    has   been 
1  raced,  have  devoted  themselves  chiefly  to  technical 
pursuits. 

5823.  (Dr.  S/tarpci/.)  Could  you  state  the  aggregate 
amount  of  fees   per  annum  received  from  the  pupils  in 
the  School  of  Chemistry  in  the  laboratory  ? — The  gross 
aggregate  amount  varies  from  1,018/.  to  1,383/. 
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5824.  Arc  there  any  analyses  executed  there  for 
private  account  ? — There  iuv  :i  lew,  but  not  many. 

582o.  And  those  :ire  paid  for,  arc  they  not,  by  tho«e 
who  desin-  them  ?  • -Yes  tliose  are  paid  for  by  the 
persons  who  wish  to  have  them  executed. 

5826.  To  whom  dues  that  pay nt  go  ? — Tliat  goes 

to  (lie  professor  entirely,  as   he:    pays  the  salary  of   the 
assistant  who  executes  them,  as  well  as  the  cost  of 
chemicals  and  apparatus. 

5827.  Is  the  amount  of  that  important,  or  is   it   in- 
nii'iiilieant? — That  is  an  insignificant  part  of  the  income. 

5828.  If  I  understand   you    rightly,  the   State  sup- 
plies the  rent  of  the  building,  the  fittings,  the  appa- 
ratus,  the  fuel,   and   the  gas  ? — As  to  the  apparatus, 
the    State  supplies  only  the    lifted    apparatus  such  as 
furnaces,  benches,   and  cupboards,    and   which   might 
perhaps  be  more  appropriately  described  as  fittings 
only,  because  the  apparatus  proper  is   provided  by  the 
professor.     The  library  has  also  been  paid  for  by  the 
students  and  professor. 

5829.  Do  they  pay  two  assistants  ? — No;  they  only 
pay  one  assistant,  the  lecture  class  assistant.  I  nm  now 
speaking,  of  course,  of  the  school,  to  which  alone  I 
understand  your  question  refers  ;  but  I  may  add  that 
the  professor  of  chemistry  to  the  School  of  Mines  also 
holds  the  appointment  of  analyst  to  the  Geological 
Survey.     For  this  he  receives  u  salary  of  100/.  per 
annum,  and  501.  per  annum  for  an  assistant  and  other 
expenses. 

5830.  Have  you  ever  calculated  what  is  the  expense 
per  student  on  the  whole,  including  the  fees,  and  in- 
cluding the  part  paid  by  the  State  ? — No  ;  I  have  not 
calculated   that  out  as  regards  the  cost   per  student, 
but  about  a  year  ago  I  made  a  comparative   calcula- 
tion for  Mr.  Samuelson,  in  which  I  took  Owens  College 
at  Manchester  as  an  institution  that  1  knew  all  about, 
having  been  a  professor  there,  in  comparison  with  the 
College  of  Chemistry,  and  I  found  that  whilst  we  had 
a  considerably  larger  number  of  students,  reckoning 
in  both  cases  the  evening  students  under  instruction, 
our  expenses,  including  scholarships,  exhibitions,  and 
salaries,  scarcely  exceeded  those  at  Owens  College. 
The  aggregate  expenses  of  the  School  of  Mines,  as 
compared  with  Owens  College,  exceeded  the  latter  by 
only  a  few  pounds,  and,   as  in  Manchester  the  ex- 
pense of  several  things,  such  as  fuel,  is  much  less  than 
in  London,  1  believe  that  shows  that  the  establishment 
is  carried  on  with  great  economy,  because  I  look  upon 
Owens  College  as  a  very  economical  institution.     They 
have    always    been    short     of  funds,  and  have    done 
everything  in  the  cheapest  way.      Nevertheless,  they 
pay  their  professors  considerably  more  than  the  Go- 
vernment   do.      Their  fee  to  professors  is  350/.,  the 
Government  retaining  fee  being  200/.      200/.  is  my 
stipend. 

5831.  Are  any  of  the  pupils,  or  any  considerable 
number  of  those  who  pass  through  your  college,  des- 
tined for  employment  in  any  branch    of   the  public 
service  ? — Yes  ;    a  certain  number  of    students   from 
the  Inland  Revenue  office  are  destined  for  service  in 
the  Inland  Revenue.     They  however  attend  the  lec- 
tures only,  and  they  get  their  practical  instruction  at 
the  Inland  Revenue  laboratory.    Then  I  may  mention 
that  a  year  or  two  ago  we  had  a  number  of  men  who 
were  training  for  employment  on   the   staff  of    the 
Indian  telegraph  service. 

5832.  The  Government  now  contemplate  having  an 
establishment  of  their  own  for  teaching  telegraphy,  do 
they  not? — Yes,  for  teaching  engineering  generally. 

5833.  That  is  decided  upon,  apparently  ? — Yes  ;  I 
believe  so. 

5834.  Looking  to  the  list  with  which  you  have  fur- 
nished the  Commission,  it  would  seem,  would  it  not, 
that  the  greater  number  are  engaged  in  private  occupa- 
tions ? — Yes,  the  great  majority ;   I  may  say  that  a 
not  inconsiderable    number    are  sent  to  the    College 
of  Chemistry  with  the   intention  of  being  employed 
afterwards  in  some  chemical  manufactory,  or  in  some 
technical  factory.      Brewers  especially  keep  almost  a 
constant  stream  of  students  passing  through  the  College 
of  Chemistry.    They  employ  a  considerable  number  of 
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chemists  in  their  breweries ;  some  of  them  have  two 
in  tin-  same  brewery,  and  they  pay  them  large  salaries 
For  instance,  there  is  one  gentleman  who  was  an 
assistant  in  the  College  of  Chemistry  not  manv  years 
ago  who  now  receives  7<><>/.  a  year  salary  in  a  Burton 
brew 

."js;i5.  Seeing  that  those  employments  are  so  lucra- 
tive, do  you  not  think  that  such  a  fee  might,  be  charged 
to  such  students  for  iiiMriictiun  in  the  laboratory  as 
would  defray  the  expense  of  the  laboratory,  without 
requiring  the  support  of  the  State? — I  find  that  tin- 
fees  as  they  are  at  present,  and  which  were  found  not. 
to  be  sufficient  to  support  the  laboralorv  before  it 
became  a  State  institution,  are  complained  of  as  very 
heavy  by  the  parents  who  have;  to  pny  them.  There 
is  of  course  in  most  cases  an  uncertainty  as  to  a  man's 
getting  such  a  position  at  all,  when  he  leaves  the 
College  of  Chemistry  ;  students  frequently  have  to  wait 
for  a  year  or  two  before  they  get  any  position  after 
leaving  the  College  of  Chemistry, and  even  then  perhaps 
they  receive  for  several  years  not  more  than  60/.  to 
100/.  per  annum.  This  is  especially  the  case  with 
men  who  wish  to  cultivate  the  higher  branches  of  the 
science.  It  is  not  like  the  medical  profession,  when! 
a  man  can  go  into  practice  at  once  when  he  has  taken 
his  degree. 

5836.  Apart  from  the  employment  of  the  College  of 
Chemistry  in  the  training  of  science  teachers,   what 
other  reason  is  there  for  having  converted  it  into  a 
Government  institution  ? — I  believe  that   the   reason, 
as  it  appears  from  the  letters  that  passed  on  the  subject. 
for  assimilating  the  Royal  College  of  Chemistry  with 
the  School  of  Mines,  was,  that  there  was  not  sufficient 
room  in  the   School  of   Mines  in  Jermyn   Street  for 
the  chemical  classes  there  ;  they  were  compelled  to  go 
elsewhere,  and  the  College  of    Chemistry  existing  at 
the  time,    and    being   in     an    embarrassed  condition, 
probably  the  thought  suggested  itself,  that  the  attach- 
ment of  the  college  to  the  Government  school  would 
be  the  best  mode  out  of  the  difficulty  for  both  parties. 

5837.  It  was  not  able  to   maintain  itself  as  a  self- 
supporting  institution  by  the    subscriptions   of  those 
who   originally   established  it? — No,  it,    was    not,  al- 
though  it   was   continually  well   filled   with   students 
paying  those  heavy  fees  ;  nevertheless,  it  could  not  be 
made  a  self-supporting  institution. 

5838.  But  it  is  now  grown  into  a  more  important 
establishment  than  a  mere  part  of  the  School  of  Mines, 
is  it  not  ? — No,  I  do  not  know  that  it  is. 

5839.  I  mean  that  apart  from  the  instruction  of  the 
pupils  of  the  School  of  Mines,  there  is  a  great  deal  of 
instruction  given  in   the  College  of  Chemistry   quite 
independently  of  that,  is  there  not? — I  should  think 
that  there   are   very  few  students  who  work    in    the 
laboratory  who  are    not  actually  entered    in  Jermyn 
Street  and   pay  fees  for    lectures   in  Jenny n    Street. 
There  are  a  few  who  do  not  attend  lectures,  and  who 
will    consequently    not   pass   through    the    books    in 
Jermyn  Street,  and  who  will  pay  their  fees  directly  to 
my  secretary  at  the  College  of  Chemistry  ;  but  still 
those   men   are  regarded  as  occasional   pupils  in    the 
School    of    Mines,    inasmuch   as    the   college    is   the 
chemical  department  of  the  school  ;  it  is  merely  by 
accident  that  it  is  separated  from  Jermyn  Street. 

5840.  Does  that  apply  to  the  list  of  students  who 
have  distinguished  themselves  which  you  have  handed 
in  to  the  Commission  ? — Yes,  it  does,  after  the  union 
of  the  college  with  the  School  of  Mines.     Of  course 
that  list  goes  back  to  the  beginning  of  the  college,  and 
some  of  the  earlier  men  were  instructed  there  betoro 
the  college  was  transferred. 

5841.  Speaking  of  the  want  of  room,  do  you  give 
the  pupils  of  the  School  of  Mines  a  preference  ? — Ye.s, 
we  give  the  preference  to  the  pupils  of  the  School  of 
Mines  and  to  the  royal  exhibitioners.     There  are  t lint- 
royal  exhibitioners  that    I  [receive  and  give   chemical 
instruction  to  at  half  fees,  and    they  have  also  the 
preference. 

5842.  What  would  be  the  nature  of  the  instruction 
that  you  would  propose  to  give  to  the  science  teachers  ? 
Would  it  simply  be  instruction  in  chemistry  on  the 

3  A 


/.'.  Franklaml, 
Et,,.,  /'/,//., 


14  Feb.  1871. 


370          ROYAL.    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  : — MINUTES    OF    EVIDENCE. 


-D.C.i../-'./i'..v. 

-  , 


E.  FrmMami,    snmo  plan  as  to  ordinary  students,  or  would  it  have  any 
Esq.,  1'h.l).,     special  relation  to  their  future  duties  as  teachers  ?  —  At 
'  i;,M  ;,  umild  probably  be  necessary  to  give  both  kinds 

of  instruction,  inasmuch  ns  many  of  the  teachers  who 
would  come  for  this  instruction  would  be  practically 
ignorant,  of  chemistry  altogether,  and  the  first  part  of 
the  course  would  be  very  similar  to  that  which  would 
be  given  to  students  in  chemistry  who  were  only 
begtnwn, 

5843.  Whilst  they  were  going  through   this  nine 
months'  course  in  the  College  of  Chemistry,  they  could 
In-  receiving  instruction  in  other  institutions  on  other 
subjects,  could   they  not,  in  physics,  for  example,   or 
natural  history  ?  —  Yes. 

5844.  There  would  be  quite  time  for  that  during 
the  nine  months,  I  suppose  ?  —  There  would  not  be  time 
for  any  other  practical  instruction,  but  for  a  certain 
amount  of  lecture  instruction,  not  exceeding  as  a  rule 
an  hour  a  day,  or  two  hours  a  day  at  the  maximum. 

5845.  Would  the  teachers  be  expected  to  pay  a  fee, 
or   would  it  be  quite  gratuitous  ?  —  I   am   afraid   it 
would  have  to  be  gratuitous  at  first,  because  they  could 
not  afford  to  pay. 

5846.  What  security  would  you  have  if  you  give  gra- 
tuitous teaching  to  those  gentlemen  for  nine  months  in 
practical  chemistry,  that  they  would  not  go  afterwards 
into  trade  ;  for  instance,  they  might  be  induced  to  go  into 
some  of  those  manufacturing  establishments  that  you 
spoke  of  ?  —  You  can  have  no  absolute  security.     But 
they  could  enter  into  an  agreement  to   serve  for  a 
certain  number  of  years,  and  they  might  be   refused 
admittance  without  entering  into  such  an  agreement. 

5847.  If  I  understand  you  rightly,  supposing  the 
College  of  Chemistry  were  to  be  so  largely  devoted  to 
a  training  college  for  teachers,  that  would  constitute 
the  most  important  function  of  the  College  of  Chemistry 
henceforth  ?  —  Yes,  I  think  that  would  be  so,  and  in 
affording    facilities   for  the    carrying  on  of  original 
research  by  people  who   should   in   certain  cases  be 
aided  by  the  State  in  doing  that,  and  in  other  cases 
should  pay  for  it. 

5848.  {Mr.  Samuclson.)  In  the  event  of  some  of 
the  classes  now  held  in  Jermyn  Street  being  removed  to 
South  Kensington,  and  the  College  of  Chemistry  being 
also  removed  to  the  new  laboratories,  you  would  con- 
template, would  you  not,  the  connexion  between  the 
Geological  Survey  and  the  Mining  School  ceasing  to 
exist  ?  —  Yes.     I  cannot  myself  see  any  advantage  in 
the  two  continuing  to  be  connected.     I  confess  that  I 
am  not  very  well  acquainted  with  the  connexion  which 
does  exist  between  them.   My  own  impression  was  that 
tUey  merely  happened  to  be  in  the  same  building. 

5849.  Though  they  have  the  same  chief?  —  Yes. 

5850.  Then,  in   the   event  of  the  two  institutions 
being  separated,  what  is  the  nature  of  the   govern- 
ment that  you  would  contemplate  for  the  new  schools 
which  we  will  call  the  training  schools  ?  —  A  principal 
or  a  director,  and  a  senate  or  a  council  of  teachers 
would   lie   required  ;   very   much   the   same   kind  of 
government  that  there  is  now  in  the  School  of  Mines, 
which  appears  to  me  to  work  very  well. 

."iS.'jl.   A  dean  and  a  council  ?  —  Yes. 

5852.  The  School  of  Mines  up  to  the  present  time 
has  been   practically  governed,  has  it  not,  by  such  a 
council  ?  —  It   has.     Of  course    the   decisions  of  this 
council  are  subject  to  the   approval  of  the  Committee 
of  Council  on  Education,  but  I  am  not  aware  of  any 
question  which  has  arisen  where  the  decision  of  the 
council  has  boon  reversed,  except  in  cases  where  the 
council  proposed  to  spend  more  money. 

5853.  And   the    proceedings  of  that  council   have 
generally  been   very  harmonious,  have  they  not  ?  —  • 
Very  much  so  indeed. 

5854.  (Professor  Huxley.}   Do  you  consider  that 
any  one  can   be  really  competent  to  teach  even  the 
most    elementary   chemistry   in    elementary   schools, 
without  having  had  some  such  training  as  that  which 
you  contemplated  under  the  nine  months  ?  —  Decidedly 
not.     In  my  opinion  it  requires  almost  a  belter  training 
to  teach  the  most  elementary  parts  of  chemistry  to  boys 
who  know  nothing  about  it,  than  it  does  to  give  in- 


struction to  others   who  are   better  acquainted  with 
the  subject. 

5855.  1  apprehend  that  if  the  teaching  of  elementary 
science  in  the  country  is  to  be  what  it  ought  to  lie, 
you  would   like  to  hear  of  the  elementary  schoolmaster 
who  teaches  science  to  them,  having  had  something 
equivalent  to  that  nine  mouths' practical  training? — 
I  should  like  it,  certainly. 

5856.  (Sir  J.   P.    Kay- Shutlleworth.)    Will    yon 
describe  what  amount  of   chemical    knowledge   you 
think  could  be  given   in  an  elementary   day   school, 
supposing  that  the  age  were  extended  from  what  it  is 
now,  an  average  of  11,  to  an  average  of  13  ? — I  think 
that  a  descriptive  acquaintance  with  the  chief  chemical 
elements  and  their  most  important  compounds,  in  the 
first  place,  might  be  taught  to  boys  under  13,  and  also 
a  few  simple  chemical  experimental  reactions  in  (he 
laboratory,  not  many. 

5857.  Would  you  for  that  purpose  attach  a  labora- 
tory   to    every   elementary   school,   or    to    the    chief 
elementary   school  ? — I  would   have  what  I   suppose 
would  require  to  be  called  a  laboratory ;  it  ought  to  be 
a  room  in  which  some  six  or  eight  people  could  sit  at 
the  same  time  opposite  a  bench  where  those  experi- 
ments could  be  performed ;  it  need  only  be  of  a  very 
simple   description.     I  have  no  doubt  that  a  very  few 
experiments   made  by  the   pupil  himself  under  these 
circumstances,  would  serve  to  fix  the  book  instruction 
and  the  descriptive  instruction  in  his  mind. 

5858.  What  time  per  week  would  you  give  to  the 
instruction  in  chemistry  ? — I  think  for  that  purpose 
you  might  give  altogether  about  two  hours  a  week. 

5859.  From  two  hours  a  week   given   to   a   child 
under  13,  do  you   think  that  you  would  be  able  to 
derive  any  very  appreciable  result? — I  have  found  it 
to  be  so  to  a  very  marked   extent   in  my  own  ex- 
perience;  but  then  I  am  afraid  my  own  experience 
would  not  quite  coincide  with  that  of  an  average  day 
school.      At   Queenwood  College  I   instructed   boys 
from  11  to  13,  who  made  remarkable  progress  in  the 
elementary  department  of  chemistry,  to  which  I  have 
jnst  now  referred. 

5860.  You  are  probably  aware  that  up  to  this  time 
the   number  of  children  who  pass   up  to  the   fourth 
standard  of  the  Committee  of  Council  on  Education, 
which  comprises  only  a  certain  amount  of  reading, 
writing,  and   arithmetic,  is   comparatively  small  ?— 
Yes ;  but  I  hope  that  under  our  new  Education  Act 
that  will  soon  be  remedied. 

5861.  Do    not    you   observe  that  there  are  two 
obstacles  in  the  way ;  first,  the  extension  of  the  time 
from  11  to  13,  and  also  a  very  considerable  advance 
in   the    intelligence   and  attainments  of  the  school, 
which  changes  I  apprehend  would  require  no  small 
space  of  time  in  the  history  of  the  civilisation  of  this 
country  to  accomplish  ? — I  should  think  that  five  or 
ten  years  ought  to  make  a  good  deal  of  difference  in 
that  respect. 

5862.  Do  you  mean  as  to  the  average  period  of 
attendance  on  school  ? — Yes,  I  should  think  so,  if  the 
School  Boards  do  their  duty. 

5863.  (Professor  Huxley.)  Do  you  happen  to  have 
seen  any  of  the  handbooks  for  the  primary  schools 
which  are  published  in  Germany  ;  I  mean  those  hand- 
books which  are  used  iu  the  schools  for  the  elemen- 
tary teaching  of  science  ? — No,  I  have  not. 

5864.  There  are  some  very  excellent  works,  both 
German  and  Swiss,  of  that  kind,  and  the  curriculum 
of  instruction,  which  embraces  a  good  deal  not  only 
of   elementary    natural   history,   but  of  elementary 
physics  and  elementary  chemistry  in  those  handbooks 
which  are  actually  worked  by  practical  men,  is  laid 
down  at  two  hours  a  week,  which  is  exactly  what  you 
are  recommending  now,  and  that  is  actually  in  prac- 
tice in  Wirtemburg,  in  Switzerland,  and  to  a  certain 
extent    in    Prussia    and   Germany    at    the    present 
moment,  so  that  the  thing  can  be  done  ? — I  have  not 
a  doubt  that  it  could   be  done,  if  effective  teachers 
were  there  to  do  it. 

5865.  Is  it  not  the  case  that  from  the  method  which 
has    been    pursued   by   elementary  teachers    in    this 
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•  country  they  are  almost  entirely  incompetent  to  tench 
science,  and  that  they  have,  not  understood  in  the  least 
degree  what  tho  teaching  of  science  is  ? — Certainly, 
that  is  the  ease. 

5866.  (Chairman.)  Are  you  of  opinion  that  scientific 
re-earch  in  Greal   Britain  makes  as  niiich   progress  as 
in  Prance  or  Germany  ? — No,  I  am  convinced  that  it 
does   not    by  any  means  make  such  rapid  progress   in 
<  Jreat    .Britain    as    it   doos   either   in   Germany  or   in 
France.     A  year  or  two  ago  I  took  tho  trouble,  to  look 
out  in  regard  to  chemistry  the  number  of  original  in- 
vestigations  made  in  each   country  during  one  year, 
and  with  your  Grace's  permission  I  will  put  very  shortly 
the  result  of  that  inquiry  before  the   Commission.     In 
the  year  1866,  which  was  the  year   I    inquired,  1,273 
papers   were  published  by   805  chemists,  being  nt  the 
average  rate  of  1'58  paper  for   each   investigator.     Of 
these,  Germany  contributed  445  authors  and  777  papers, 
or  1  '75  paper  to  each  author.     France  170  authors  and 
245  papers,  or  1  •  44  paper  to  each  author.  The  United 
Kingdom,  97  authors  and   127  papers,  or  1'31  paper 
to  each  author,  whilst  other  countries  furnished   ill! 
authors  and  124  papers,  or  1*33  paper  for  each  author. 
I    may    mention,    however,    speaking    exclusively   of 
chemistry,  for  I  have  not  gone  into  the  other  sciences, 
that     as    far    as   research  in   Great  Britain     depends 
upon    our  own    scientific  training,    our   case  is  very 
much  worse  than  appears  from  this  comparison,  because 
a  large  proportion  of  those  papers  contributed  by  the 
United  Kingdom,  were  the  work  of  Germans  residing 
in  this  country,  but  who  had  not  been  trained  in  this 
country. 

5867.  To  what  causes  do  you  attribute  our  inferiority 
in  this  respect  ? — In  my  opinion  the  cause  of  this  slow 
progress  of  original  research  here  depends  in  the  first 
place  upon  the  want  of  suitable  buildings  for  conduct- 
ing the.  necessary  experiments  connected  with  research  ; 
secondly,    upon    the    want  of    funds    to   defray   the 
expenses   of    those    inquiries,   these   expenses    being 
sometimes  very  considerable  ;  but  thirdly,  and  chiefly,  I 
believe  that  the  cause  lies  in  the   entire  non-recog- 
nition of  original   research  by    any  of    our    Univer- 
sities.   Even   the  University   of    London,  which  has 
been  foremost  in  advancing  instruction  in  experimental 
science,  gives  its   highest  degree  in  science  without 
requiring  any  proof  that  the  candidate  possesses  the 
faculty  of  original  research,  or  is  competent  to  extend 
the  boundaries  of  the  science  in  which  he  graduates. 
I  consider  that  this  circumstance  is  the  one  which 
chiefly  affects  the  progress  of  research  in  this  country, 
because  if  we  inquire  into  the  origin  of  those  numerous 
memoirs  upon  original  investigations  that  come  from 
Germany,  we  find   that  a   considerable  proportion  of 
them  are  investigations  made  by  men  who  are  going 
in  for  their  science  degrees,  and  who  are   compelled 
in   the   first   instance    to    make    those    investigations, 
and  they  attain  by  that  means  the  faculty  and  liking 
for   original    research,    and   frequently    follow   it   out 
afterwards ;  so  that  a  considerable  proportion  of  the 
papers  themselves   are   contributed   in  the  first   place 
by  those  men  going  in  for  degrees,  and  a  considerable, 
proportion  of   the  remainder  are   obtained,  I  belie\e, 
through  the  influence  of  this  previous  training  in  re- 
search   upon   the  men  who  have  taken  the  degrees. 
Further,  the  entire  ignoring  of  research  in  the  giving 
of   degrees   in   this    country   diverts   also,    or    has    a 
tendency  to  divert,  the  attention  of  the  professors  and 
te:iehcrs  in  this  country  from  original  research.     They 
have   not  to  take  it  into   their   consideration    in    the 
training   of  their   students — they  have  not   to    devise, 
as  is  the  ease  in  Germany,  suitable  subjects  for  research 
to  be  pursued  by  their  students  ;  and  thus  their  atten- 
tion is,  as  if,  were,  taken  away  entirely  from  this  highest 
field  of  science.     And  indeed,  if  they  themselves  devote 
some  of  their  time  to  original  research,  it  almost  appears 
to  them  to  be  a  neglect  of  their  class  duties,  because 
their  class  duties  do  not  require  it.     Their   students 
are  to  be  trained  for  subjects  which  are  foreign    to 
original  research  ;  they  are   to  be  trained    chiefly  in 
subjects  that  are  to  be  taught  by  lectures,  and  by  what 
I    should   call    "  descriptive  "   as   distinguished   from 


"  experimental"  or  "practical"  teaching  ;  and  conse- 
quently 1  think  that  in  Ixrth  ways, — both  by  not 
bringing  students  into  contact  with  original  experi- 
mental work,  anil  by  diverting  the  attention  of  the 
teachers  and  prol'e-xdi^  in  this  country  from  Mich  work, 
great,  damage  is  done  to  the  progress  i.f  investigation 
in  (Jivat.  Britain  by  the  altitude  of  our  Universities. 

."jSfiS.  Are  yon  able  to  say  whether  the  average  value 
of  the  papers  produced  as  qualifications  for  degrees  in 
Germany  is  considerable  '{ —  It  is  considerable.  It. 
varies  of  course;  but,  in  the  better  ( 'Diversities,  I 
may  say  in  all  Prussian  Universities,  the  paper  must 
be  of  importance,  or  the  candidate  will  not  bo  admitted 
to  examination,  the  course  being  this, — that  in  applying 
to  lie  examined  lor  the  degree  of  doctor  of  philosophy 
in  those  Universities,  the  candidate  must  hand  in  a 
manuscript  memoir  describing  the  results  of  an  original 
research  conducted  by  himself.  This  is  carefully  ex- 
amined by  the  faculty,  and  if  found  of  sufficient 
importance  the  candidate  is  admitted  to  examination, 
but  not  otherwise.  More  candidates  in  tho  University 
that  I  am  particularly  acquainted  with,  namely,  the 
University  of  Marburg,  are  rejected  on  account  of 
the  insufficiency  of  the  value  of  the  research,  than 
from  failure  in  the  examination  afterwards. 

5869.  Would  you  like  to  see  some  evidence  of  the 
power   of   conducting   original    research   made   indis- 
pensable  for  scientific   degrees  in    this   country  ? — I 
should ;  because  I  am  convinced   that  you   have  only 
to  set  such  a  thing  before  students,  in  order  to  get  them 
to  do  it.     I  have  found  that  the  work  which  a  student 
will  perform  depends  very  much  upon  what  is  required 
of  him  in  his  examinations.     When   I   went   to  the 
College  of  Chemistry  I  found  that  the  highest  class  in 
the  annual  examinations  could  be  attained  there  with- 
out the  candidate  being  acquainted  with  quantitative 
analysis,  and  I  found  that  many  of  the  better  students 
had  completed  their  course  of  qualitative  analysis   by 
the  end  of  about  six  or  seven  months,  so  that  they 
had  two  or  three  months  left,  of  the  nine    months' 
course,  to  devote   to   quantitative   analysis, — to   this 
higher   branch   of  chemistry.     I  advised  them  to  do 
this,  and  they  said,  What   will  be  the  value  of  it  in 
the  examination  ?  and  I  was  obliged  to  confess  that   it 
would  be  of  no  value  to  them.     Then  they  said,  We 
would  rather  not  do  it.      Now  that   has  been  since 
altered,    and  each   year,    every  student  of  any  capa- 
city  at   all,  passes   through  a  course   of  quantitative 
analysis  ;  and  this  is  not  difficult,  because  it  is  made 
essential  now  to  the  taking  of  a  first-class  certificate 
in  chemistry,   and  I  think    if    one    could  get    those 
men  to  work  a  little  longer,  and  if  original  research 
were  made   essential  to  the  taking  of  a  certificate,  it 
could  be  got  out  of  them  just  in  the  same  way ;  not  in 
nine  months,  but  if  an  additional  six  or  nine  months 
could  be  added  to  that,  it  could  be  accomplished  with- 
out difficulty. 

5870.  (Professor  Huxley.)  You  would  ask  that  as 
evidence  of  original  power  in  the  case  of  the  highest 
degree  ? — Yes,  for  the  highest  degree  only. 

5B71.  You  would  not  ask  it  for  the  bachelorship? 
— No,  for  the  bachelorship  I  would  not,  but  I  would 
also  like  to  see  the  final  examination  on  the  giving  of 
the  bachelor's  degree  of  science  in  the  London  Uni- 
versity made  more  dependent  upon  experimental 
knowledge  than  it  is  at  present.  I  have  had  repeated 
instances,  and  more  especially  two  which  occurred  the 
other  day,  of  gentlemen  who  had  taken  the  degree  of 
bachelor  of  science,  and  who  were  really  attached  to 
science,  and  wished  to  pursue  it,  coming  to  me, 
desiring  to  become  assistants  in  a  chemical  labora- 
tory, or  a  physiological  laboratory,  or  elsewhere, 
and  when  I  talked  to  them  about  this,  I  found  that 
they  had  never  made  an  experiment  in  their  lives, 
and  that  they  would  be  utterly  worthless  in  a  labora- 
tory. There  was  a  gentleman,  a  bachelor  of  science, 
who  came  to  me  the  other  day  wishing  to  enter 
the  College  of  Chemistry  as  an  assistant,  and  1  would 
gladly  have  aided  him  if  possible  in  that  way,  but  he 
would  have  had  to  begin  there  as  a  student  from  the 
beginning,  for  he  knew  nothing  of  experimental 
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chemistry.  The  bachelor  of  science  examination  is  a 
MTV  stringent  one,  and  a  very  good  one  so  far  as  the 
tin ••Mviical  departments  are  concerned,  but  I  should 
like  to  see  more  experimental  knowledge  required. 

5872.  (Dr.  Sharpey.)  Are  you  aware  that  there  is 
a  practical  examination  for  a   medical   degree  which 
extends  over  a  considerable  time  ? — Yes,  there  is  also 
a   practical  examination,   I  believe,   in  the  doctorate 
examination,  but  it  is  not  of  a  nature  to  elicit  skill  in 
original  research. 

5873.  (I'luiiriiKin.)  Are  both   Germany  and  France 
lie  Her  supplied  with  good  laboratories  than  England  ? 
— Very  much  better. 

5874.  Are  the  laboratories  themselves  and  the  funds 
for  maintaining  them  provided  by  the  State  ? — They 
are. 

5875.  Do  you  think  it  at  all  likely  that  this  country 
could  be  provided  with  what  you  would  consider  a  suf- 
ficient number  of  good  laboratories  without  assistance 
from  the  Government  ? — I  do  not.     I  believe  it  would 
be  impossible  to  keep  them  up   in  an  efficient  con- 
dition owing  to  the  impossibility  of  keeping  up  sub- 
scriptions for  such  purposes.     That  I  may  say  has  been 
the  case  with  Owens  College.     At  the  present  moment 
the  funds  are  not  sufficient  to  complete  the  building  of 
that  college.   Although  they  have  used  every  effort,  and 
have  got  very  large  subscriptions  at  Manchester,  still 
it  is  not  sufficient  to  build  a  college  suitable  for  the 
present  wants  of  Manchester.    But  I  should  not  think 
it  desirable  that  the  Government  in  such  cases  should 
assist  with  the  building,  the  State  aid  should  rather 
be  given,  as  far  as  possible,  in  the  shape  of  salaries  to 
the  professors  and  assistants,  and  perhaps  in  grants 
towards  the  expense  of  original  research.     It  is  pos- 
sible to  get  sufficient  money  to  build  a  laboratory  or 
a  college  by  great  efforts,  on  the  spur  of  the  moment, 
but  you  cannot  keep  up  a  regular  income  in  that  way, 
and  it  is  a  regular  income  that  is  wanted  in  such  a 
place,  because  institutions  for  training  students  in  ex- 
perimental science  cannot  be  made  self-supporting. 

5876.  (Professor   Smith.)  The  doctorate  disserta- 
tions in  Germany  to  which  you  referred  are  usually 
printed,  are  they  not  ? — They  are  printed  after  they 
have   been   circulated   amongst   the  members  of  the 
faculty  and  they  appear  in  the  scientific  journals  as 
ordinary  memoirs. 

5877.  It  is  not  obligatory,  is  it,  upon  the  candidate 
for  the  doctorate  degree  that  those  dissertions  should 
be  printed  ? — I  do  not  think  it  is,  but  I  never  knew  a 
case  in  which  such  a  dissertation  was  not  printed.     In 
some   cases  the  University  requires   that  it   shall  be 
printed  for  circulation  amongst  the  members  of  the 
University,  but   it    certainly    does   not  require   that 
it  shall  be  printed  in  a  scientific  journal. 

5878.  At  any  rate  if  not  absolutely  required  it  is 
the  almost  universal  practice  that  it  does  appear  in 
print  ? — Yes,  the  account  of  every  scientific  investiga- 
tion always  appears  in  a  scientific  journal  after  being 
handed  in  as  a  dissertation  by  the  candidate. 

5879.  Is   any    complaint    ever   made    that    those 
doctorate  dissertations  arc  not  purely  the  work  of  the 
candidates  themselves  ? — I  have  never  heard  of  such 
a  complaint  or  of  such  a  case  occuring  in  my  own 
experience. 

5880.  With   regard   to   the   circumstances   of  this 
country  in  the  older  Universities  where  a  fellowship 
is  given  away  which  is  of  great  pecuniaiy  value,  and 
where   it  would  be   very   desirable  so  to  give  away 
fellowships   as   to   encourage  the    spirit    of   scientific 
research,  do  you  think  that  it  would  be  possible  to 
give  them  away  upon  the  evidence  supplied  by  such 
dissertations,  and    do  you   suppose  that  if  they   were 
given    away    in    this  manner,  the  public  would  have 
any    confidence    in    the    fairness    and   justice   of    the 
decision  ? — I  think  with  proper  safeguards  they  ought 
to  have.     It  is  true  that  the  conditions  of  the  giving 
of  a  fellowship    in  this  way  are  somewhat   different 
from  those   which    obtain    in   the  giving  of  a  degree 
in  a  German  University,  where  the  experimental  work 
is  usually  done  under  the  eye  of  a  professor  in  the  Uni- 
versity, and  consequently  he  can  vouch  for  its  being 


actually  done  by  the  candidate;  but  if  you  were  to  re- 
quire the  testimony  of  say  two  or  three  well-known  men 
of  science  or  of  some  responsible  parties  that  this  work 
had  really  been  done  by  the  candidate  for  the  fellow- 
ship, I  do  not  see  that  you  could  have  a  greater 
security  than  that,  or  that  any  greater  security  ought 
to  be  required.  A  candidate  would  find  it  very  diih'cult 
to  meet  with  a  person  qualified  to  make  a  suiliciently 
good  original  research  who  would  sell  his  work  for 
that  immoral  purpose.  On  the  other  hand,  I  have 
heard  of  mere  examinations  being  passed  by  proxy. 

5881.  I  can  see  that  in  the  case  of  the  experimental 
sciences,  that  would  clearly  be  a  very  strong   security 
that   could   be   obtained,    but   in   some,   of  the   more 
abstract  branches  of  science  the  difficulty  would  make 
itself  felt,  would  it  not? — Yes;  the  difficulty  would 
be  greater  there  no  doubt,  it  is  not  felt  in  the  German 
Universities  (at  least  not  in  the  smaller  ones,  1  do  not 
know  how  it  may  be  in  Berlin),  for  the  reason  that 
the  candidate  is  well  known  to  the  professor  of  the 
department  of  science  in  which  he  makes  the  investi- 
gation, his   progress  has    been   watched  probably  all 
through  it,  and  there  is  but  little  chance  of  anything 
surreptitious  being  brought  in. 

5882.  Does  any  other  way  occur  to  you  besides  that 
system  of  dissertations,  or  the  work  embodied   in  the 
dissertation    by    which    the    University    examinations 
could  be  given  this  tendency  to  encourage  a  spirit  of 
scientific  research  in  the  candidates  ? — No,   I  cannot 
conceive  of  any  other  method  than  that  of  actually 
making  the  candidate  work  out  such  research,  and  I 
may  mention  that  this  method  has  been  tried  ;  that  it 
was  instituted  in  fact  at  my  recommendation  at  Owens 
College  about  the  year  1853,  and  has  been  in  operation 
there  ever  since.     The  Dalton  scholarships  are  given 
for   original    research,    and   they   have    called   forth 
several  investigations  in  that  laboratory,  not  so  many 
as    might   have    been   anticipated,    perhaps,   for   the 
scholarship  has  not  been  taken  on  several  occasions ; 
but  still  they  have  called  forth  several  original  inves- 
tigations of  considerable  merit. 

5883.  (Mr.  Samuelson.)  Setting  aside  the  interests 
of  science,  what  would  be  your   expectation   under 
equal  circumstances   otherwise,  in   reference  to  two 
countries,  in   one    of  which   scientific   research   was 
neglected,  whilst  in  the  other  it  was  pursued  with 
considerable  vigour,  with  regard  to  the  progress  of 
the  arts  and  of  manufactures  ? — In  my  opinion  there 
could  not  be  any  doubt   but  that  the   nation  which 
neglected   science   must   suffer   in   the   end,  because 
although  it  could  buy  scientific  inventions  from  the 
other  country,  yet  still  it  would  always  be  behind,  as 
it  were,  in  the  market ;  it  would  have  to  follow  the 
lead  of  the  other  country,  which  I  imagine  would  be  a 
commercial  disadvantage. 

5884.  Might  it  not  also  be  the  case  that  the  appre- 
ciation of  the  commercial  value  of  scientific  inventions 
would  be  very  much  more  uncertain  in  the  one  country 
than  in  the  other  ? — Yes.     It  is  also  much  more  diffi- 
cult to  establish  manufactures  upon  new  inventions  in 
a  country  which  neglects  science,  because  you  cannot 
have    either  workpeople    or  managers    competent   to 
conduct  those  processes  which  depend  upon  scientific 
principles. 

5885.  People  might  pay  large  sums  for  what  was 
worthless,  and  neglect  that  which  was  of  great  value  ? 
— They  might. 

5886.  (Professor    Stokes.)  In  the  foreign  Univer- 
sities that  you  refer  to,  is   the  evidence  of  original 
n  search  required  only  for  the  highest  degree  ;  is  there 
a  lower  degree  for  which  it  is  not  required  ? — I  think 
there  is  no  lower  degree.     In  most  of  the  Universities 
there  is  only  the  one  degree.     I   believe   in  some  of 
the  German    Universities    there    is   a.  bachelorship  of 
philosophy,  but  it  is  very  rarely  taken.     I  do  not  know 
an  instance!  of  its  being  taken,  but  I  have  heard  that 
there   is   such  a  degree  at  some  Universities;  it  is  a 
lower  one  than  that  of  doctor  of  philosophy. 

5887.  And  not  a  necessary  stepping  stone  to  the 
higher  degree  ? — No. 

5888.  (Dr.  Sharpey.)   Docs  your  statement  with 
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reference  to  the  terms  upon  which  they  grant  degrees 
in  philosophy  apply  to  the  Universities  of  Germany 
generally  ;  for  example,  to  the  great  Universities  of 
Berlin  and  Vienna,  or  to  some  of  the  smaller  Univer- 
sities only? — It  applies,  1  believe,  to  all  the  Prussian 
Universities,  and  it  applies  to  the  Universities  of 
Marburg  and  Leipsic,  the  first  of  which  is  now  Prus- 
sian, but  was  not  u  little  while  ago;  it  applied  to 
Marburg  before  it  became  Prussian. 

5889.  Is   not  a  decree    in    philosophy   granted   on 
other  grounds  besides  science,  for  example,  for  mental 
philosophy  ? — Yes,  but  there    must  be   a  dissertation 
in  MIIV   ease.     Moreover,  he  must  present  himself  for 
examination   in   three  sciences  or  subjects,  being   col- 
laterally examined  in  mathematics,  and  to  some  extent 
in   classics.      If   he    lakes  chemistry   he    is  subject  to 
some   examination    in    mineralogy  whether  he    takes 
that  subject  or  not ;  but  supposing  he  takes  chemistry 
and  physics,  and,  we  will  say,  botany,  he  will  be  ex- 
amined in  those  three  sciences,  but  he  may  select  one 
of  them   as  the  principal   one,  or  he  may  say,  I  will 
be  examined  equally  in  all,  as  he  pleases,  but  in   the 
science    in   which    he    is  examined  principally,  if  he 
selects  one  of  them,  his  dissertation  must  be  upon  some 
investigation  connected  with  that  science. 

5890.  You  spoke  of  the  want  of  buildings  adapted 
for  scientific  research,  have  you  considered  any  scheme 
for  establishing  such   buildings,  and  on  what  footing 
they  should  be  placed,  with  a  view  to  their  being  ac- 
cessible to  those  desiring  to  use  them  ? — Yes.     Some 
time  ago  t  gave  considerable  attention  to  the  possibility 
of  establishing  such  buildings  as  separate  institutions, 
but  they  are  without  precedent.     I  know  of  no   such 
establishments  on  the  Continent,  but  I  think  it  not  un- 
likely that  they  might  aid  in  the  promotion  of  scientific 
research  to  a  great  extent.     My  idea  was  that,  con- 
fining   myself   to    chemistry,    though    of    course    the 
same  would  apply  to  the  other  practical    sciences,  a 
building  should  be  provided  with  all  tho  best  appli- 
ances for  conducting  chemical  research,  and  that  there 
should  be  special  benches,  or,  it  may  be,  even   special 
small  rooms  in  that  building,  apportioned  to  individuals 
who   should   enter    there    as    original    investigators. 
There  are  some  men  in  this  country  who  have  leisure, 
and  also  a   desire  to    pursue    investigations  of  this 
kind,  and  I  imagine,  if  facilities  of  that  description 
were  offered  to  them,  a  good  deal  of  research  would  ho 
obtained  in  tliat  way.     Those  gentlemen  should  have 
assigned  to  them  one  of  those  benches,  or  one  of  those 
rooms,  with  the  use  of  all  the  instruments  provided  in 
the  building,  and  they  should  of  course  pay  for  that  a 
sufficient  sum  to  cover  the  current   expenses   at  all 
events  ;  but  it  would,  I  think,  be  desirable  to  provide 
a  certain   number  of  those  benches  or  rooms,  which 
should  be  assigned  to  people  who  could  not  afford  to 


pay  for  them ;  and  the  expenses  of  those  particular  E.  Frankland, 
lienchcs  and  rooms  should  be,  defrayed  by  the  State,  f'r!'i  VH'U 
either-  partly  or  wholly. 

5891.   Would  those  persons  who   woidd    be  favoured     14  Feb.  1871. 
in  that  way  bring  evidence  ol  Miners  to  under-         —— — — 

take  such  researches  ? — Certainly  that  ought  to  be  re- 
quired, because'  it  would  be  throwing  the  rooms  away 
in  giving  them  to  any  who  imagined  that  they  could, 
without  any  training,  make  a  research. 

oSi)2.  And  of  course  the  expensive  apparatus  would 
be  provided? — Yes.  Apparatus  of  a  general  nature 
would  bo  provided  ;  special  apparatus  is  almost  alwa\s 
required  in  individual  researches,  and  that  could  lie 
obtained  probably  from  other  sources,  us.  f,(1-  instance, 
from  the  Government  Grant  Fund,  which  is  admi- 
nistered by  the  Royal  Society. 

")S!)3.  But  there  is  always  a  certain  amount  of 
general  apparatus  necessary,  such  as  instruments  of 
precision,  measuring  instruments,  and  things  of  that 
sort? — Yes.  It  may  be  said  that  individuals  who 
could  afford  to  pay  for  one  of  those  benches  or  rooms, 
could  well  afford  to  carry  on  those  researches  in 
their  own  house's,  and  why  should  they  not  do  so  ? 
But  the  answer  to  that  is,  that  in  the  case  of  chemi.-try 
it  is  very  inconvenient  to  have  a  laboratory  in  your 
own  house,  inconvenient  to  your  family,  inconvenient 
to  your  neighbours,  and  it  would  not  be  permitted,  in 
fart,  in  many  districts  that  those  operations  should  be 
carried  on  in  a  private  house,  so  that  they  scarcely 
can  be  carried  on  unless  there  are  some  public  institu- 
tions of  some  kind  to  prosecute  them  in. 

5894.  You  would  propose  that  more  funds  should  bo 
supplied  in  the  way  of  public  money  for  carrying  on 
scientific   inquiries.      Do  you   think  that  at  present 
they  are  inadequate  ? — No,  I  do  not.    I  think  that  the 
fund  at  present  supplied  is  sufficient.     I  speak  under 
correction  ;  but  a  ten-years'  experience  of  the  admini- 
stration of  the  Government  Grant  Fund  has  given  me 
the  impression  that  it  is   ample  for  the  applications 
which  are  made  for  it  at  the  present  moment,  there- 
fore I   believe   that   what    in    the    first    instance   is 
wanted  is,  the  recognition  of  research  by  the  Univer- 
sities in  the  giving  of  degrees,    and    then    it   would 
doubtless  be  necessary  to  increase  that  fund. 

5895.  You   consider  it  more   important   to   begin 
with   the  former? — Yes.     In   my  opinion   the  mere 
granting  of  more  money  would  have  very  little  effect 
in  promoting  research. 

5896.  Do  you  think  that  a  system  of  competitive 
examinations  carried  to  an  extreme  degree  is  favourable 
to   original   research  ? — No,  I   do   not.     As  they  are 
carried  on  now  I  think  that  they  are  decidedly  inimical 
to  original  research.     So  far  as  I  know  there  are  no 
competitive  examinations  in  Germany. 


The  witness  withdrew. 


JOHN  FREDERICK  ISELIN, 

5897.  (Sir  J.  P.  Kay-S/iuttleworth.')    We  under- 
stand that  you  are  Inspector  of  Science  Schools  under 
the  Science  and  Art  Department  of  South  Kensing- 
ton ? — Yes,  I  am. 

5898.  Will  you  be  good  enough  to  describe  to  the 
Commission  generally  what  your  duties  are  ? — In  the 
first  place  my  duties  are  those  of  inspection  wholly,  as 
distinguished    from    examination.       I    go    down    to  a 
school,  cither  one  of  science  or  art,  and  by  previous 
notice  to  the  committee  I  give  them  intimation  of  my 
coming.     I  then,  generally  speaking,  hold  a  meeting 
of    the   committee    before   the    school    commences,  or 
after  the  classes  have  finished,  and  go  with  the  members 
into  certain  of  the  details  of    the  school,  the  class  of 
pupils  who  attend,  and  the  instruction  that  is  given,  and 
observe  whet  herthey  take  any  interest  in  the  school  them- 
selves (which,  by  the  bye,  I  am  sorry  to  say  is  not  very 
often  the  case) ;  and  generally  whether  the  regulnl  ions  of 
the  Department  are  properly  carried  out.  Then  I  attend 
the  classes,  and  form,  as  far  as  I  can,  an  opinion  of  the 
manner  in  which  the  instruction  is  given,  either  by 
myself  questioning  where  I  can  do  so,  or  by  listening  to 
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the  teacher  giving  his  instruction,  and  observing  how 
he  demonstrates  and  how  he  uses  his  apparatus.  And 
then  I  make  my  report  upon  that  to  the  Department. 
I  may  say,  perhaps,  that  my  forming  an  opinion  of  the 
instruction  is  confined  entirely  to  a  science  school.  As 
regards  the  art  schools,  I  form  no  such  opinion  :  there 
is  a  special  inspector  who  goes  for  that  purpose. 

5899.  Your  first  and  principal  duties  are   those  of 
inspection  as  distinguished  from  examination  ? — Yes. 

5900.  You  observe  what  is  done  in  the  school,  the 
manner  and  degree  of  attention  paid  by  the  pupils,  and 
the  method  of  teaching,  and  you  form  an  opinion  upon 
the    efficiency  of  the  instruction  of  the   master   from 
observing  him  teach  ? — Yes. 

5901.  And  it  is  in  exceptional  cases  that   you  your- 
self examine  the   school,  so  as   t..  obtain  an  accurate 
knowledge  of  what,  the  pupils  have  attained  ? — When  1 
drew  a  distinction  between  inspection  and  examination, 
I  was  thinking  of  the  duty  rather  of  the  Whitehall 
Inspectors,  which  is  chiefly  that  of  examination.     Pay- 
ments on   results  are    made  upon  their   reports.     No 
payments  on  results  are  made  upon  my  reports  under 
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any  circumstances,  and  when  I  examine  boys  of  wliat- 
ever  ela-s  they  may  consist,  it  is  ratbor  for  the  purpose 
of  forming  :in  opinion  of  tho  knowledge  they  have 
ftCqnired,  BO  that  I  maybe  able  to  report  whether  I 
consider  that  the  school'  is  well  taught  or  not. 

5902.  Do  you  have  to  examine  the  school  for  that 
purpose  ? — For  that  purpose  1  do, — not  invariably.     I 
do   not  think    1  should   do  it  in   the  case  of  an  adult 
class ;  perhaps  they  might  not  like  it  in  such  cases  as 
that. 

5903.  Are  those  schools  which  you  visit  chiefly  held 
in  the  daytime,  or  in  the  evening? — They  are  chiefly 
held  in  the  evening;   with  very  few  exceptions,  science 
schools  are  held  in  the  evening. 

5904.  Are  they  attached  to  elementary  day  schools, 
or  to  mechanics'  institutions,  or  to  what  institutions  ? — 
In    some   cases    they  are  attached   to  elementary  day 
schools,  in   some  cases  to  elementary  schools  not  con- 
nected with  the  Whitehall  Department,  and  in  some 
eases  to  mechanics'  institutes,  working  men's  institutes, 
and  clubs. 

5905.  Are   there    amongst   those    any    classes    of 
teachers    under    instruction   in    the   country  ? — Yes, 
there  are.     There  are  schoolmasters'  classes  to  instruct 
in  the  teaching  of  science.     As  far  as  I  know,  there 
are  classes  at  Manchester  of  that  character,  and  there 
are  classes  at  Leeds,  and  I  think  there  are  classes  at 
Burnley,  although  I  have  not  had  an  opportunity  of 
seeing  them.     I  think  those  are  all  that  I  know  of. 

5906.  Taking  any  subject  of  experimental  science, — 
for  example,  chemistry, — in  what  proportion  of  those 
classes  do  you  find,  in  the  first  place,  any   adequate 
apparatus  for  the  instruction  in  elementary  chemistry  ? 
— Very  much  more  so  in  the  last  year  or  two  than 
there  was  formerly.     The  instruction  which  was  given 
to   the   teachers   in  London,  I  think,  has   been  very 
beneficial  in  that  respect,  in  showing  the  teachers  how 
necessary  it  is  to  demonstrate,  in  order  to  give  their 
pupils  a  clear  idea  of  experimental  science. 

5907.  And    would     the    proportion    of    one-third 
of  the  teachers  be  competent,  and  be  supplied  with 
sufficient   apparatus    to    give    such    demonstrations  ? 
— Without   going  into   details,   and   making   up   the 
account  for  myself,  I  should  be  unwilling  to  fix   any 
decided  proportion,  but  as  far  as  my  recollection  will 
serve,  I  think  I  should  be  inclined  to  say  more  than 
One-third  would  bo  the  proportion  certainly ;  I  think, 
decidedly,  more  like  two-thirds  than  one-third. 

5908.  Taking  the  subject  of  experimental  physics, 
what  would  you  say  would  be  the  proportion  of  teachers 
competent    to    give    experimental    illustrations,    and 
having  sufficient  apparatus  ? — There  is  a   distinction 
that  I  draw,  that  a  certain  number  may  be  capable  of 
giving  the  instruction,  but  have  not  money  or  con- 
veniences  for   supplying    themselves    with    sufficient 
apparatus ;  but  of  the  two  combined,  the  proportion  is 
not  so  large  as  in  chemistry  ;  and,  as  I  said  before,  with- 
out going  into  details,  and  looking  at  reports,  I  should 
not  like  to  fix  any  proportion. 

5909.  Does  your  inspection  extend  to  classes  in 
sciences  of  observation,  such  as  botany  ? — Yes. 

5910.  Have  you  found  that  the  classes  of  instruction 
in    botany    have   been    held    in    the    winter    or    the 
summer  ? — They  are  generally  held   in   the   summer  ; 
but  there  are  so  few  of  them  and  they  are  so  very 
widely  scattered,  that  so  far  us  my  memory  serves,  I 
think  I  may  say  that  they  are   nearly  always  held  in 
summer.     The  masters  are  in    the  habit   of  giving 
them   lectures   during  the  winter,   and   in   the  early 
spring  and  summer  months  they  take  their  pupils  out 
into  the  fields. 

5911.  Is  that  often  the  case? — Yes,  that  is  very 
often  so.     But  the  number  of  classes  is  so  few  that  it 
is  only  a  very  good  teacher  that  ever  takes  up  botany. 

")912.  As  respects  instruction  in  geology,  have  you 
found  that  the  instruction  hits  been  illustrated  by 
r-pecimens  ? — No,  not  so  much  as  could  be  wished  I 
think.  In  fact  I  had  a  very  remarkable  instance  in 
Ireland  of  a  lad  who  was  a  teacher,  who  had  taken  the 
silver  medal  for  geology,  and  yet  in  the  course  of 


conversation  with  him  I  understood  him  to  say  that 
he  had  never  seen  a  fossil  or  a  rock  in  his  life. 

5913.  Have  you  observed  whether  it  has  been  the 
custom  for  the  teacher  to  avail  himself  of  any  natural 
geological  phenomena  in  the  neighbourhood  for  the 
purpose  of  illustrating  his  instruction  ? — One  or  two 
cases  1  think  1  have  seen  of  that,  but,  as  in  botany,  the 
number  of  classes  in  geology  is  limited.     Certainly  in 
some  cases  I  have  seen  that  there  were  very  good 
teachers  who  have  been  very  careful  in  that  respect, 
and  if  there  were  a  remarkable  section  in  their  neigh- 
bourhood they  would  be  very  careful  to  examine  it. 

5914.  Or  if  there  were  remarkable  phenomena,  such 
as  a  great  fault,  or  good  illustration  of  the  erosive 
action  of  water  ? — Yes,  in  fact  I  may  say  that  I  have 
obtained  a  certain  amount  of  geological  information  on 
the  geological  formation  of  different  parts  of  the  country 
by  conversation  with  teachers. 

5915.  With  regard  to  those  men  who  are  instructors 
in  geology,  do  you  observe  that  they  form  for  them- 
selves collections  of  fossils  ? — No,  I  have  never  observed 
that ;  and  in  conversation  with  them  I  have  generally 
advised  them  to  the  contrary.     It  seems  to  me  that  in 
nearly  every  large  town  there  is  or  should  be  a  collec- 
tion, which  would  be  very  much  superior  to  any  private 
collection  that  a  teacher  could  form  for  himself;  and  if 
he  wishes  any  for  his  class  he  ought  to  get  it  by  pur- 
chase, and  have  a  typical  collection. 

5916.  But  if  he  were  in  the  country  and  remote 
from  such  a  collection,  as  is  frequently  the  case  (I  am 
speaking   of    the   populous    manufacturing    districts), 
would  you  not  encourage  him  to  form  a  collection  of 
his  own  ? — If  there  was  really  no  means  of  access  to  a 
good  museum,  of  course  that  would  be  the  only  means 
he  would  have. 

5917.  Generally  speaking,  would  your  impression  be 
that  the  science  teachers  at  present  derive  their  know- 
ledge very  much  from  books,  and  not  to  a  very  great 
extent  either  from   opportunities  of  manipulation  or 
observation,  or  from  any  other  sources  than  what  are 
afforded  by  the  illustrations  of  books  ? — Yes,  I  think  so, 
up  to  within  the  last  two  years.     The  system  of  bring- 
ing them   up  and  giving  them   courses  of  lectures  in 
London  has  been  a  very  great  benefit  to  them.     I  have 
had  many  occasions  of  noticing  it  in  all  the  experi- 
mental sciences. 

5918.  You  would  think  it  desirable  to  extend  con- 
siderably the    opportunities  for    such    instruction    in 
manipulation  and  in  the  knowledge  of  specimens,  by 
facilities  like  those  which  have  already  been  afforded 
in  London  ? — Yes,  certainly. 

5919.  Without  that  would  you  expect  that  all  the 
benefit  which  you  hoped  to  be  obtained  by  the  system 
of  elementary  scientific  instruction  would  result  from 
it  ? — No,  I  hardly  think  they  would. 

5920.  From,  1  will  not  say  mere  book  instruction,  but 
instruction  which  is  chiefly  derived  on  the  part  of  the 
teacher  from  books,  and  communicated  either  by  oral 
or  book   instruction   to   a   school  upon  experimental 
sciences  and   sciences  of   observation,  you   could  not 
expect   even   that   the    proper   faculties    which    those 
sciences   are   best   calculated   to   train,  would  be  de- 
veloped ? — No,  I  think  not. 

5921.  Take  Tor  example  the  instruction  in  botany, 
without  the  facilities  and  frequent  use  of  opportunities 
for  observation,  some  of  the  very  best  results  of  mental 
training  could  not   be   obtained  ? — Certainly   not.      I 
think,  perhaps,  there  is  one  distinction  to   be  drawn, 
and    that   is    between    classes    in  elementary    schools 
and   adult,   classes   in   evening   schools.     There  would 
not    be    the    same   amount  of  demonstration   and   of 
apparatus   generally    necessary   in   elementary  schools 
that  there  would  be  in  an  adult  class,  because  I  appre- 
hend  that  the  adult  class  would   learn  more  for  the 
purpose  of  applying  their  science,  than  an  elementary 
class  would. 

5922.  Taking  the  average  capacity  and  state  of  in- 
struction of  the  children  who  remained  to  the  ripest 
age  yet  attained  in  elementary  schools,  and  supposing 
ili.il  even  that  age  were  raised  beyond  the  present  level  up 
to  that  of  1 3  or  14,  will  yon  describe  to  the  Commission 
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what  yon  would  conceive  to  be  the  In -si  form  and  the 
proper  limits  of  elementary  instruction  in  science  in  an 
elementary  (lav  .school,  taking  everything  into  account? 
— That  would  depend  a  great  deal  upon  the  subjects 
that  were  chosen,  and  also,  I  think,  upon  the  capacity 
of  the  master  for  instructing  in  them;  but  the  sciences 
which  are  so  experimental  and  so  dependent,  upon 
demonsl ration  would  hardly  be  fitted  for  an  ele- 
mentary school.  I  should  rather  recommend  such  a 
subject  as  physical  geography,  which  is  one  which  docs 
not  require  experimental  demonstration  and  would  give 
rather  general  notions  than  any  fixed  ones.  And  per- 
haps another,  although  it  would  require  a  certain 
amount  of  demonstration,  would  be  animal  physiology, 
bat  then  the  knowledge  of  the  functions  of  the  body, 
and  of  the  laws  of  health  and  disease  dependent  on  them 
is  so  important  to  the  lower  classes,  and  the  science 
itself  is  so  benelieial  in  correcting  popular  errors,  that 
I  would  strongly  recommend  animal  physiology  as 
subject  of  study  in  an  elementary  school.  I  may  be 
allowed  perhaps  to  draw  the  attention  of  the  Com- 
mission to  what  1  conceive  to  be  greatly  needed  in  our 
primary  schools,  and  that  is,  a  knowledge  of  elementary 
mathematics,  understanding  under  that  some  notion  of 
geometry,  and  of  the  higher  principles  of  arithmetic. 
An  attainment  of  the  former  I  despair  of  while  Euclid 
is  retained  as  a  text  book  in  our  secondary  schools. 
But  I  do  think  that  much  more  attention  might  be  paid 
to  arithmetic.  No  science  can  be  studied  to  the  most 
limited  extent  without  the  capability  of  working  with 
decimals,  and  yet  how  few  are  there  of  the  boys  who 
leave  our  national  schools  who  can  attempt  the  easiest 
problem  depending  on  decimals  for  its  solution. 

5923.  (Mr.  Samuelson.)  How  many  schools  do  you 
inspect  in  the  course  of  the  winter  ? — I  suppose  that 
personally  I  should  inspect  about  50  or  60  science  and 
art  schools.     I  have  the  art  schools  as  well. 

5924.  Then  is  50  or  60  the  total  number  of  schools 
inspected  by  you  in  the  session  ? — Sometimes  more  ;  I 
have   inspected   100,  which  would  be  the  maximum. 
We  carry  on  our   inspection    during  the  five  or   six 
months,  from  the  commencement  of  October  to  the 
end  of  May. 

5925.  Your  first  duty,  I  presume,  is  to  ascertain 
that  the  regulations  of  the  Department  are  complied 
with  ? — Yes. 

5926.  Do  you  find  that  to  be  generally  the  case  ? — 
Yes  ;  I  think  as  n  general  rule  they  are  carried  out. 

5927.  That  refers  to  the  period  of  the  examination  ? 
— No,  I  am  speaking  now  mainly  of  inspection.     The 
inspection  and  the  examination  would  be  something 
different. 

5928.  You  also  examine   those   schools  when  you 
have  time  ? — Yes;  in  the  manner  I  described  just  now. 

5929.  Will  you  state  a  little  more  precisely  what 
your    mode   of  proceeding  is  ? — As  I   said    before    I 
examine  the  pupils  myself,  giving  them  perhaps   the 
answer   to   a   question    to  write    out,  and    I    observe 
whether   their   elementary    knowledge  is  sufficient  to 
enable  them  to  take  advantage  of  scientific  instruction. 
Then  I  ask  a  boy  here  or  a  boy  there,  questions   upon 
the  subject  of  the  question  which  I  have  asked  ;  but  in 
other  cases,  and  in  adult  classes  more  particularly,  I 
listen  to  the  teacher  giving  his  instruction  and  perhaps 
I  may  ask  a  question  upon  the  subject  of  his  instruc- 
tion as  he  goes  on,  without  interfering  with  him  in  any 
way. 

5930.  Then  at  the  period  of  the  examinations,  what 
arc  your  duties  ? — At  the  period  of  the  examination 
we  go  in  and  visit  the  schools,  and  see  that  the  regu- 
lations are  carried  out. 

5931.  How  many  of  those  schools  has  it  been  your 
custom   to  visit  in   the   course  of  the  season  ? — The 
examinations  only   extend   over    three   week's   in    the 
month  of  May.     It  depends  upon  where  I  am.     If  I 
am  in  Manchester,  or  a  neighbourhood  where  there  are 
a  great  many  classes,  I  may  be  able  to  visit  three  or 
four  in  an  evening. 

5932.  About  how  many  would  you  say  you  visit  in 
the  season  in  practice  ?— I  should  think  about  40,  per- 
haps, or  between  30  and  40. 


5933.  How   many  other  gentlemen  are   there    who 
examine  besides  yourself ?— There  are  only  two  of  us. 
who  arc  the  permanent,  inspectors  of  the    Department, 
and  in  order  to  make  up  for  the  deficiency  of  inspectors 
the  oflicers  of  (he  Knyal  Engineers  who  are  -tat ioiied  in 
different  parts  of  the.  country  are   to  undertake  our 
duties. 

5934.  Do  those  officers  attend  any   examinations? 

—  Yes;  the  same  as  I  do.  The  difference  between 
the  cursory  examination  I  have  just  described,  which 
is  intended  only  to  form  a  general  opinion  of  the 
instruction,  and  the  regular  examination,  which  is 
entirely  conducted  by  papers  and  under  the  examiners 
of  the  department,  must  be  borne  in  mind. 

.)<»:!.").  1  mean  that  kind  of  cursory  examination  of 
which  you  have  spoken  ? — I  do  not  think  they  do  any- 
thing more  than  that. 

5936.  But  they  do  attempt  it? — Yes.     If  I  may  be 
allowed  to  put  in  the  form  which  we  have  lor  making 
our  reports,  it  may  give  the  Commission  an  idea  of  the 
manner  in  which  the  duty  is  performed. 

(The  same  was  delivered  in.     Vide  Appendix  X.) 

5937.  (Dr.    Sharpcy.)    Do   you    think  that  there 
are   a  sufficient  number  of  competent  science  teachers 
at    present    throughout     the      country? — It    depends 
altogether  so  much  upon  the  demand  that  it  would  be 
difficult   to  say  1   think.     I  know  that  two  or  three 
years  ago  there  was  great  complaint  in  Yorkshire  of 
the   deficiency  of  science  teachers.     They   wished   to 
take  advantage  of  the  Department's  aid  to  science   as 
much  as  they  could,  and  they  found  themselves  stopped 
because   of  the  deficiency  referred  to  ;    but   I  beliexe 
since  then    that  by  the  establishment  of  the   masters' 
classes  which  I  mentioned  just  now  they  have  succeeded 
in  overcoming  that  difficulty. 

5938.  We  have  had  evidence  before  this  Commission 
that  in   some;  cases  one   teacher  had  to  attend  two  or 
three  different  towns,  do  you   confirm  that? — Yes,    1 
know   that   to   be  the   case.     The  Department  gives 
peculiar  facilities   in  that  direction.     In  certain  out- 
lying   villages    in     the    manufacturing   districts    the 
travelling  expenses  of  the  teachers  are  paid. 

5939.  Have  you  considered  what  would  be  the  most 
satisfactory  way   of  providing  teachers  of  science  in 
schools  ? — With  regard  to  merely  elementary  inst  ruction 
in  science,  I  believe  that  the  Department  has  hitherto 
been  doing  n  very  good  work,  but  if  it  was  contemplated 
that  the  country  should  supply  a  more  exten>i\e  and  a 
higher  class  of  instruction, then  I  apprehend  that  it  would 
be  necessary  to  provide  some  special  means  for  training 
school  teachers  either  by  means  of  a  training  college 
or  several  training  colleges  in  particular  districts. 

5940.  (Sir  J.    P.   Km/-$huttlcwortk.')    Supposing 
that  a  master  had  the  ordinary  instruction  of  a  certi- 
ficated teacher,   and   he  had  after  that  nine  months' 
instruction    in   a  college    intended    to  train  scientific 
teachers,  have  you  at  all  considered  what  sphere  in 
the  country  would  be  most  appropriate  to  a  master  so 
highly  instructed,   or  where  he  would  find  employ- 
ment ? — That  would  altogether  depend,  I  think,  upon 
the  subjects  which  he  intended  to  teach. 

5941.  Supposing  he  were  instructed  in  chemistry 
and  experimental  physics,  what  should  you  say  ? — As 
to   chemistry  and    experimental    physics    he   ought, 
properly  speaking,  to  find   means  for  instruction  in 
those    sciences    throughout   the   country,   and    more 
especially  in  the  districts  where  the  dyeing  and  che- 
mical trades  are  earned  on,  such  as  the  neighbourhood 
of  Liverpool  and  Bradford,  und  Huddersfield. 

5942.  Would  he  not  probably  have  to  itinerate  over 
a  populous  district,  and  teach  the  schools  in  the  neigh- 
bouring towns  ? — He  most  likely  would,  I  think. 

5943.  So    that    he    would    come    to    fulfil    some 
such  function  as  you  are  aware  is   fulfilled   by  the 
organising  master  in  East  Lancashire  ? — Yes  ;  I  should 
say  very  much  of  that  class,  except  that  1  hope  he 
would  not  have  to  give  the   elementary  instruction 
•which  the  organising  master  in  East  Lancashire  has  to 
give. 

5944.  If  the  elementary  instruction  were  provided 
for  by  the  master  of  the  elementary  school,  and  he 
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had  to  Ruperadd  to  that  scientific  instruction  for 
adults,  his  function  would  be  very  much  similar  to 
thiii  of  the  organising  master  in  East  Lancashire  'i 

Yes.     In  saying  what  I  have  said,  my  mind  has 

been  fixed  entirely  upon  adult  evening  classes.  I 
think  if  it  is  intended  that  scientific  instruction  should 
be  introduced  into  elementary  schools,  which  I  would 
submit  is  quite  a  separate  question,  then  the  teacher 
ought  not  to  be  compelled  to  go  from  one  place  to 
another  in  the  way  that  you  speak  of. 

5945.  My  question  was  intended    solely  to  apply 
to  adult   schools,    whether  held   in   the  evening  or 
nt   any    other    times ;    in    that    case    it    would   be 
scarcely  probable  that  at  first  he  would  obtain,  ex- 
cept in    the  very  largest  towns,    like     Manchester, 
Liverpool,   Bradford,   Leeds,    and    so    on,   sufficient 
opportunities  to  teach  in  one  town,   and   he  would 
probably  have  to  hold  classes  in  several  neighbouring 
comparatively    small    communities  ? — I    think  so.     1 
should  like  to  draw  the  attention  of  the  Commission 
very  much  to  the   case  of  the  Bristol  Trade  School. 
I  am  surprised  to  see  that  the  country  has  not  taken 
up  the  notion  of  trade  schools  to  a  greater  extent  than 
it  has.    I  think  that  the  circumstances  of  the  Bristol 
Trade  School  have  been  over  and  over  again  published 
ns  far  as  the  department  has  had  the  means  of  doing  so, 
and  the  attention  of  the  public  generally  has  been  drawn 
to  the  advantages  of  such  a  school ;  and  yet  I  believe  in 
no  case  has  the  example  of  Bristol  been  followed,  with 
the  exception  of  the  attempts  at  Worcester,  and  at 
Keighley  ;  and  the  schools  in  those  towns  are  only  just 
commenced,  so  that  we  have  scanty  means  at  present 
of  judging  of  the  results.     But  with  those  exceptions 
there  have  been  no  attempts  to   follow  the   lead   of 
Bristol.     The  Bristol   Trade    School   was   originally 
founded  by  the  efforts  of  Canon  Moseley,  who  is  still 
the  president  of  the  school,  and  to   a   considerable 
extent,  though  not  quite,  it  partakes  of  the  character 
of  a  Seal  or  Gcwerbe  Schide  in  Germany.    The  school 
is  divided  into  two  branches,  the  elementary  branch 
and  the  scientific  branch  ;  the  boys  in  the  elementary 
branch  come  as  early  as  eight  years  of  age.     They 
are  obliged  to  pass  a  certain  small  examination  to  show 
that  they  possess  a  sufficient  amount  of  very  elementary 
knowledge,  and  the  boys  will  pass  through  that  branch 
with  very  much  the  same  instruction  as  is  given  in  the 
fifth  and  sixth  standards  in  an  ordinary  national  school. 
They  are  then  passed  on  to  the  scientific  branch.  In  that 
branch  the  teachers  have  laid  down  as  I  think  a  clear 
distinction  between  the  classes  of  instruction.     They 
have  the  mathematical  and  mechanical  sciences  on  one 
side  and  the  experimental  sciences  on  the  other.     All 
the  boys  learn  both,  but  still  that  distinction  is  kept  up 
by  placing  the  two  classes  of  instruction  under  different 
masters.     The  foundation  of  the  one  branch  of  course 
is  the  mathematics,  and  the  boys  go  on  to  theoretical 
and  applied  mechanics  to  practical  geometry,  machine 
construction,  and  building  construction.    That  I  think 
would  take  up  the  branch  on  the  one  side.     On  the 
other  side,  they  arc  taught  chemistry,  both  organic  and 
inorganic,  and  physics.     There  are  at  the  present  time 
about  150  boys  in  the  whole  school,  ;  the  fee  is  only  3/. 
a  year.     They  arc  principally  boys  of  the  upper  artisan 
and  smaller  tradesman  class,  and  the  science  portion  of 
the  school  consisted  of  about  between  60  and  70  pupils 
at  the  last  date.     That  school  has  been  able  to  take 
advantage  of  the  system  of  the  Department  with  great 
coiueiiienee  to  itself.     And  although  there  is  a  certain 
subscription  for  the  support  of  the  school  and  the  fees 
of  the  boys  bring  in,  of  course,  a  certain  amount,  yet 
the   grants   from   the   Department,    1    think,    last  year 
amounted  altogether  to  over  600/.,   so   that  the  school 
is  really  in  receipt  of  a  considerable  income,  and  there- 
fore may  be  considered  to  bo  in  a  very  flourishing 
condition. 

The  witness 


5946.  Can  you  describe  to  the  Commission  what  is 
the  nature  of  the  payment  made  by  the  Department  H 

—The  payment  made  by  the  Department  in  that  case  is 
just  the  same  as  it  is  in  all  the  other  cases.  There  is  no 
distinction  made  between  them  at  all.  The  boys  are 
obliged  to  pass  their  examinations,  and  the  payments 
are  made  upon  the  same  scale  as  they  are  to  others. 

5947.  Has  that  school  had  the  advantage  of  those 

payments  from    the   time  of  its   commencement? I 

believe   that   the  school  at  its  original  foundation,  or 
some  time  afterwards,  was  brought  into  connexion  with 
the  Department  when  Dr.  Lyon  Playfair  was  the  secre- 
tary for  the  science  division,  and  at  that  time  it  used 
to  receive  a  fixed  annual  grant ;  but  when  the  change 
in  the  department  came  about  of  paying  upon  results 
altogether,  the  masters  of  the  school  with,  1  think,  great 
readiness,    adapted     themselves    entirely   to     the    new 
system,  and  certainly  as  far  as  my  own  knowledge  is 
concerned,  and  I  think  they  would  say  themselves,  they 
find  it  to  answer  to  their  satisfaction. 

.")948.  Both  as  respects  the  attainments  of  the  boys 
and  their  own  remuneration  ? — Yes. 

5949.  Are  you  aware  that  efforts  without  the  aid  of 
the  Department  have  been  made  in  other  parts  of  the 
country,  and  which  have  Jailed  simply  for  the  want  of 
that  support  ? — There  was  one  case  I  have  heard  of. 
There  was  a  school  attempted  at   Sheffield,  a  private 
undertaking,  1  believe,  but  which  did  not  succeed. 

5950.  (Dr.  Sharpey.)    What  becomes  of  the  boys 
who  are   educated   at   that  Bristol   school  ? — A  great 
many  of  them  are  apprenticed,  and  1  believe  that  to  a  cer- 
tain extent  the  committee  of  the  school  make  themselves 
parties  to  the  indentures.     I  think  they  pay  a  certain 
small  amount  of  premium,  but  I  am  not  quite  certain 
upon  that  point.     They  become  mostly  apprenticed  in 
the   engineering   works    and   the    sugar   refineries    in 
Bristol,  and   in  ship-building,  as,  much  as  there  is  in 
the  ship-building  line  there. 

5951.  Do  they  become  ordinary  workmen  ? — Yes, 
they  become  ordinary  workmen,  and  rise  rapidly  to 
foremen. 

5952.  (Chairman.}    Is   there   anything  yon   would 
like  to  add  to  your  evidence  ? — I  think  there  is  nothing 
further.      I  wish  that  the  Commission   could   induce 
the  Government  to  introduce  elementary  instruction  in 
science  into  all  elementary  schools.     And  my  reason 
for  expressing  that  wish  is  this  :  the  scheme  of  the 
Department,  and  the  syllabus  of  the  sciences  in  which 
it  holds  examinations,  have  been  drawn  up  mainly 
with  a  view  to  the  instruction  of  adults.     But  the 
teachers   of  national  schools,  not   satisfied   with    the 
daily   routine  of  the  three   R's,  to  which  they   are 
bound  down  by  the  Revised  Code,  have  eagerly  seized 
the  opportunity  to  take  up  some  subject  which  shall 
possess  an  interest  for  their  pupils,  and  perhaps  keep 
them  a  little  longer  at  school,  and  so  they  have  applied 
themselves  to  some  of  the  science  subjects,  more  par- 
ticularly to  physical  geography,  which  they  teach  after 
the  regular  school  'hours,  and  I  have  been  assured 
over  and  over  again  by  managers   of  national  schools 
of  the  delight  and  interest  which  the  children  manifest 
in   these  subjects,   and   of  the   beneficial   effect   the 
instruction   has  upon  the   general   efficiency   of  the 
school.     Now  it  is  extremely  difficult  to  get  young 
children  up  to  the  standard  of  the  examination  of  the 
department,    and  hence  there   arises   a  tendency   to 
more  or  less  cram.     But  if  a  special  examination  were 
instituted  in  science  for  elementary  schools,  a  previous 
stage,  if  I  may  so  describe  it,   to  the  present  course, 
and  that  only  in  certain   subjects,   the  benefits  I  con- 
ceive would  be  incalculable.     It  would  have  the  effect 
of  diminishing  the  cramming,  of  which  so  many  com- 
plaints are  made,  and  of  preparing  the  pupils  for  a 
more  serious  study  of  certain  branches  of  science  when 
they  leave  school. 

withdrew. 


Adjourned  to  Friday  next  at  half-past  eleven  o'clock. 
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No,  6,  Old  Palace  Yard,  Westminster,  Friday,  17th  February  1871. 


PRESENT  : 
Sin  JAMES  PHILLIPS  KAY-SHUTTLE  WORTH,  BAUT.,  IN  THE  Cii.uu. 


The  Most  Hon.  the  MARQUIS  OP  LANSUOWNE. 
SIR  JOHN  LUBBOCK,  Bart.,  M.P..  F.K.S. 
BEKNIIARU  SAMUELSON,  Esq.,  M.P. 


WH.J.IAM  SiiARi-KY,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
f.ioitGE  GAUKIEL  STOKES,  Esq.,  M. A.,  LL.D., 
Sec.  R.S. 


HENRY  COLK,  Esq.,  C.B.,  and  Captain  J.  F. 

59o3.  (Chairman,  to  Mr.  Cole.)  I  believe  you 
have  had  an  opportunity  of  reading  tlu>  evidence  which 
you  gave  to  the  Conituission  when  you  wove  before  it 
some  time  ago  ;  and  the  Commissioners  in  the  first 
instance  would  (It-sire  to  know  whether,  with  respect  to 
your  own  evidence,  or  with  respect  to  the  evidence  of 
any  of  the  witnesses  relating  to  the  Science  and  Art 
Department  or  to  schools  in  the  country,  there  is  any- 
thing which  you  would  wish  to  state  in  the  way  of 
correction  or  addition  ? — Generally  speaking  I  have 
nothing  to  state,  excepting  that  my  evidence  did  not 
touch  an  important  part  of  the  subject  of  scientific 
instruction,  namely,  that  of  the  encouragement  of  public 
museums,  which  I  consider  a  separate  branch  altogether ; 
and  upon  which,  if  the  Commission  took  evidence,  I 
should  desire  to  speak  at  length,  though  not  on  the 
pre-ent  occasion.  I  was  asked  by  one  of  the  members 
of  the  Commission  to  put  in  a  scheme  of  a  training 
college,  which  has  been  talked  about  since  1852,  and  I 
have  sent  to  the  secretary  an  estimate  of  the  annual 
expenses  of  a  training  college  for  science  teachers, 
which  Captain  Donnelly  has  prepared  with  much  care, 
and  in  which  I  entirely  concur.  I  was  asked  at  another 
stage  of  the  examination,  I  think  at  question  71  in  the 
evidence,  what  would  be  the  cost  for  providing 
structures  and  buildings,  in  addition  to  those  already 
erected,  for  the  purpose  of  the  school  of  naval  archi- 
tect urn  and  chemical  laboratories,  which  cost  66,000/. 
I  estimate  that  if  you  wish  to  do  what  this  estimate 
points  to,  about  45,0001.  altogether  would  be  required, 
in  addition  to  what  has  been  expended  already ; 
that  is  to  say,  additional  to  the  66,OCKM.,  which 
does  not  provide  for  a  large  scheme  like  this.  Of 
course,  so  far  as  the  existing  buildings  go,  they 
provide  for  the  teaching  of  chemistry  and  what 
is  embraced  by  naval  architecture  and  marine  en- 
gineering ;  but  if  you  wish  to  make  a  comprehensive 
scheme  for  a  training  college,  I  calculate  that  an 
additional  sum  of  45,000/.  would  be  required.  I  am 
bound  to  say  that  if  this  Commission  should  consider 
it  expedient  to  establish  a  training  college  to-morrow 
morning,  or  as  soon  as  the  present  building  is  roofed  in, 
provisional  arrangements  could  be  made  to  establish  a 
training  school  pretty  much  on  this  basis,  but  that 
for  the  greater  part,  in  the  proportion  of  six  to  four,  it 
would  not  have  a  permanently  furnished  locale  such. 
as  is  provided  for  certain  sciences  by  the  66,000/. 
That  is  all  that  I  wish  to  add  to  my  evidence.  This 
estimate  I  will  now  beg  leave  to  hand  in. 

(The  witness  delivered  in  the  following  paper  :) 

ESTIMATE  of  the  ANNUAL  EXPENSE  of  a  TRAINING 
COLLEGE  for  SCIENCE  TEACHERS. 

Prepared  at  the  request  of  the  Royal  Commission  on  Scien- 
tific Instruction  and  the  Advancement  of  Science. 

For  instruction  only,  exclusive  of  maintenance  of  Students 

and  Scholarships. 
MATHEMATICS,  pure  and  applied.  £ 

\  Professor  -  -  .800 

1  Assistant  for  pure  mathematics  -  -  300 

1  Assistant  for  applied  mathematics          -  300 

1  Assistant,   especially  for  geometry,  theoretical 

and  practical  ....          300 

In  case  of  there  being  many  students  tutors 

would  also  he  required. 

Lecture  expenses  -  r  50 

26060. 


D.  DONNELLY,  R.E.,  further  examined. 

PHYSICS.  £ 

1  Professor  ..... 

1  Demonstrator    - 

Laboratory,  including  staff,  lecture  outfit,  experi- 
ments and  apparatus,  and  current  expenses 

CHEMISTRY. 

1  Professor  ..... 

2  Demonstrators  -  .  -  - 
Laboratory,  including  staff,  &c.    -  C50 

MECHANICS,  MECHANISM,  and  MACHINERY. 
1  Professor  ...  800 

1  Assistant,  specially  for  machine  construction  and 

drawing          .....          300 
1  Assistant,  specially  for  building    construction 

and  drawing  .... 
Lecture  expenses,  models,  &c.      ...          150 

PHYSICAL  GEOGRAPHY  and  GEOLOGY. 

1  Professor 

1  Demonstrator    -  - 

Lecture  expenses  - 

It  is  doubtful  whether  the  whole  time  of  the  professor 
and  demonstrator  would  he  required  in  this  division,  at  all 
events  for  some  years.  If  it  were  not  these  amounts  would 
be  reduced. 


//.  Coif,  Etq., 

C.B.,  and 
(M,,t.  J.  F.  D. 
Donnelly,  R.E. 

17  Feb.  1871. 


BIOLOGY. 

1  Professor  ... 

1  Demonstrator  for  physiology    - 
1  Demonstrator  for  zoology 
1  Demonstrator  for  botany 
Laboratory,  including  staff,  &c.    - 


800 
31)0 
300 
300 
400 


MINING  and  METALLURGY. 

The  instruction  in  these  subjects  to  continue  to  he  given 
at  the  Royal  School  of  Mines. 

MINERALOGY. 

Also  at  the  Royal  School  of  Mines,  when  a  full  course  may 
be  required,  some  general  instruction  being  given  by  the 
professor  of  chemistry,  and  in  crystallography  by  the 
mathematical  assistant  for  geometry,  when  desired,  in  the 
training  college. 


NAVIGATION  and  NAUTICAL  ASTRONOMY. 

Special  courses  by  some  of  the  mathematical 
assistants  - 

Dean  of  faculty    -  - 

Attendants,  heating,  lighting,  cleaning,  adver- 
tising, prizes,  and  incidents 


Deduct  saving  in  existing  institutions,  about 

Total 


£ 

100 
100 

2,000 

12,350 
4,000 

.£8,350 


N.B. — The  government  share  of  fees  from  priyatc  stu- 
dents, the  total  amount  of  which  cannot  very  well  be  esti- 
mated, would  make  a  further  reduction  in  this  amount. 

REMARKS  on  the  foregoing  ESTIMATE. 

1.  This  scheme  of  a  science  college  and  the  estimate  is 
based  on  the  assumption  that  the  college  is  to  be  primarily, 
if  not  purely,  a  training  college  for  science  teachers,  and  for 
the  instruction  of  government  officers.  Nothing  should 
interfere  with  the  first  object  of  the  college,  which  is  to 
train  teachers  for  science  schools,  and  to  give  such  courses 
of  instruction  to  persons  sent  by  government  departments 

3  B 
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if.  Cole, 

i.,  and 


17  Feb.  1871. 


as  may  be  required.     But  so  long  as  this  object  is  fulfilled, 
.,  and  when  there  may  be  room,  the  public  should  be  admitted 

Capt.  J.  J-'.  1).   to  the  lectures  and  the  laboratories  on  the  payment   of 
,  It.K.    remunerative  fees. 

.'.  It  is  considered  that  the  professors  should  be  able  to 
look  forward  to  making  from  1,000?.  to  l.t-'OO?.  a  year 
by  means  of  the  state  payments  and  the  fees  of  private 
students. 

3.  The  800/.  a  year  put  down  in  the  estimate  is  to  be 
taken  as  a  guarantee  that  the  professor  shall  receive  that 
amount  at  least  from  all  sources  if  his  whole  time  be  taken 
up  in  the  government  service.  It  would  be  advisable  that 
this  sum  should  be  translated,  for  purposes  of  administra- 
tion. into  government  students'  fees.  For  instance,  it 
might  be  taken  that  for  each  (say  20/.)  of  the  guarantee 
the  professor  should  be  bound  to  teach  one  pupil  sent  by 
government.  For  800?.  he  would  then  be  bound  to  teach 
40  students.  If  40  state  students  were  not  sent,  so  that 
the  whole  guarantee  were  not  absorbed,  and  at  the  same 
time  the  addition  of  the  private  students'  fees  caused  the 
total  sum  to  exceed  the  guaranteed  amount,  then  the  diffe- 
rence up  to  the  guaranteed  amount  should  be  made  up  half 
by  the  government  and  half  out  of  the  private  fees  of  the 
professor.  Thus,  supposing  at  any  time  it  were  not  thought 
necessary  to  have  more  than,  say  35  students  in  training, 
7<K>/.  only  of  the  guarantee  would  be  absorbed.  If  the 
professor  were  at  the  same  time  receiving  private  fees,  then 
the  whole  difference,  1  (Ml.,  should  not  be  paid  by  the  govern- 
ment, but  should  be  made  up  half  by  government  payments 
and  half  by  private  fees,  so  long,  that  is,  as  not  more  than 
half  the  professor's  share  of  fees  was  taken.  If,  in  the 
case  given,  the  professor's  share  of  private  students'  fees 
came  to  100?.  he  would  receive  8507.  altogether,  and  the 
government  would  pay  only  750?. 

4.  On  the  other  hand,  if  the  government  desired  to  send 
more  than  40  pupils  the  professor  should  be  bound  to  take 
them  at  half  private  students'  fees.     It  must  be  understood 
that  this  does  not  affect  laboratory  fees,  so  far  as  outlay  on 
the  part  of  the  professor  is  involved. 

5.  By  taking  the  professor's  whole  time  is  meant  not 
that  every  hour  of  every  day  is  engaged,  but  that  he  is 
placed  on  the  same  footing  as  the  ordinary  civil  servants  of 
the  crown  ;  that  is  to  say,  that  the  government,  with  the 
usu'il  allowance  of  holidays,  has  the  right  to  six  or  seven 
hours  a  day  of  the  professor's  time,  and  to  a  reasonable 
amount  of  work,  either  in  teaching,  reporting,  or  making 
experiments,  &c.,  and  that  the  professor  may  not  without 
special^  sanction  undertake  other  duties. 

6.  The  estimate  has  been  framed  on  the  supposition  that 
the  whole  time  of  all  the  professors  will  be  engaged.     This, 
at  all  events  at  first,  will  probably  not  be  necessary.     For 
instance,  the  professor  of  physical  geography  and  geology, 
having  no  laboratory  to  attend  to,  will  probably  only  be 
required  to  give  a  definite  course  of  lectures  with  excursions 
and  field  demonstrations,  after  which  he  would  be  free  to 
take  other  engagements.     In  this  case  a  regular  payment 
torjectures  would  have  to  be  arranged. 

7.  The  demonstrators  and  assistants  should  be  looked 
upon   as  being  to  a  certain  extent   in  training,      Their 
salaries  should  not  be  fixed  on  a  scale  to  induce  them  to 
remain  permanently.     At  the  same  time  they  should  be 
liberal  enough  to  make  it  reasonably  certain  that  they  will 
remain  for  five  years  at  least.     They,  as  well  as  the  pro- 

essors,  should  participate  in  the  fees,  and  thus  have  a  direct 
interest  in  the  success  of  the  college. 

8.  The  course  of  instruction  will  have  to  be  carefully 
nsidered  and  arranged.     The  course  laid  down  for  the 

college  of  science  in  Ireland  does  not  meet  the  conditions  of 
:ns,  which  is  to  be  primarily  a  training  college.  It  will 

probably  be  necessary  to  lay  down  some  general  course  of 
ituuy—  or  the  alternative  of  passing  examinations  in  an 
'•in,  ntary  general  course—  for  all  who  enter,  and  then  to 
eave  it  very  much  to  the  student  in  training  to  select  what 

branches  of  science  he  wishes  to  be  trained  to  teach.   These 

will  depend  on  his  own  aptitude  and  the  town  or  school  in 

winch  he  is  going  to  teach. 

9.  The  course  in  the  same  way  may  vary  from  one  to 
three  years.     Supposing  there  were   100  students   in  the 

•Ilege  at  601.  a  year  maintenance  allowance,  the  cost  would 
be  5,000?.  per  annum,  in  addition  to  the  estimate  given. 

10.  1  he  executive  staff  will  depend  so  much  on  circum- 
stances and  the  locality  of  the  college  that  it  is  unnecessary 
to  consider  it  here.     As  a  consultative  body  the  professors 

rl  form  a  council  and  elect  annually  a  dean,  or  perhaps 
it  might  be  better  that  the  office  of  dean  should  be  taken  in 
rotation  by  the  professors. 

11.  Against  the  oost  of  the  training  college  may  be  put  a 
saving  of  about  4.000?.  which  will  be  made  in  the  expendi- 
ture on  account  of  the  Royal  School  of  Mines,  the  Soyal 
College   of  Chemistry,   and   the  Royal  School   of   Naval 
Architecture  and  Marine  Engineering.      There  are  also 


large  sums  of  money  spent  annually  by  government  fo. 
instruction  at  Woolwich  and  Chatham,  which  it  is  suj? 
gested  might  be  saved,  besides  such  items  as  800?.  a  ye 
for  the  laboratory  for  the  Purification  of  Rivers  Commissid 
(Signed)        J.  F.  D.  DONNELLY,  Capt.  R.I 
Official  Inspector. 

I  have  carefully  considered  this  estimate  and  I  cntireh 
concur  in  it. 

(Signed)        HENRY  COLE,  Secretary. 
Science  and  Art  Department, 
31st  December  18/0. 


5954.  Probably  you  would  desire  to  give  tho  Cora- 
mission  some  statement  of  the  grounds  on  which  yon 
consider  a  training   institution  for  science  teachers'  to 
be  desirable,  and  for  that  purpose  I  would  ask    \mi 
whether  you  have  any  statement  to  make  as  to  what 
your  own  conception  is  of  the  efficiency  of  tin-  exi-ting 
arrangements  for  teaching  science  in  the  country  ?— 
Considering  the  very  slow  growth  of  the  public  demand 
for  science,  and  the  apathy  of  the  public,  which  is  only 
now  being  comparatively  removed,  I  do  not  think  llia't 
.any  very  different  system  to  that   which    has    ]»•> -i, 
followed  could  have  been  carried  out.     1  think  that, 
the  time  has  come  when,  in  order  to  make  the  State 
endeavours  for  promoting    science  more  efficiei 
higher  and  better  class  of  men  than  at  present  are 
generally  to  be  found  should  be  produced.     I  am  of 
opinion  that  if  the  theory  had  been  carried  out,  as  it  was 
started  in  1852,  to  initiate  an  extensive  training  school 
for  teachers,  in  the  then  state  of  public  opinion  you 
might  have  incurred  the   expense,  and  the    teachers 
would  have  starved.     I  feel  perfectly  certain  thai 
that   time  there   was  no   demand    whatever   to  any 
extent  justifying  the  creation  of  a  training  school  for 
science, and  that  opinion  is  based  upon  careful  watching 
of  the  art  system.     At  this  very  time  if  the  art  masters 
had  to  depend  wholly  upon   the  fees  which  tho  artixan 
part  of  the  public  are  willing  to  pay,  together  with 
the  payments  on  results  which  the  state  gives,  they 
would  all  be  starved.     They  have  to  depend  in  the 
maiu  for  their  living  upon  the  middle  classes,  and  by 
a  sort  of  mixed  system  as  far  as  may  be  possible  of 
answering  the  wants  of  all  classes.     I  think  the  time 
has  come,  and  will  come  more  impressively  than  now, 
when  a  superior  class  of  science  teachers  .will  be  re- 
quired.    I  think  therefore  that  the  time  lias'  come  when 
the  recommendation  made  in  1852,  by  Lord  Aberdeen's 
government,  should  be  carried  out. 

5955.    Can     you     describe    in     what    schools    and 
institutions  you  would  expect  that  the  teachers  trained 
in  the  proposed  normal  school  would  find  employment  ? 
— There  are  institutions  and   schools  already   which 
want  masters  of  a  higher  and  more  advanced  character 
than    those   who    are   picked    up    under    the    present 
system  ;  but  I  think  it  is  quite  clear  that  in   the  pro- 
gress of   the    education  of    this    country  it   will   be 
necessary    in     all   populous    places    having    a    gi\en 
number  of  people  to  have  different  grades  of  schools  ; 
and  instead  of  the  system  which  has  grown  up  of  every 
independent  chapel  having  a  little  infant  school  or  a  lit!  fe 
mixed  school  for  children  ofall  ages,  from  anvtliing  up 
to  12  or  13,  with  the  master  logo  over  the  whole  range 
of  instruction,  from  that  of  the  litlle  infant    up  to  the 
youth  of  12  or  13,  I  think  I  foresee  that  schools  will  he 
organixed — infant  schools  to  do  infant's  work  ;  a  lower 
grade  of  elementary  schools   to   do  elementary  work  ; 
a   second  grade  of  schools  ;  and   finally,   at   least   one 
school  to  take  up   the    instruction  where  youths  would 
May  till   they  were]  13,  14,  or   15.     I   think   there  are 
symptoms   that   instead   of  the   state  aid   being   iri\en 
.simply    to    people  who  are   called   artixans.   which   is 
very  difficult  to  define,  it  will  l>e  given  rather  for  the 
things  themselves,  and  that  all  classes  will  insist,   upon 
participating   in    the  advantages.      Therefore    I    think 
the  time  has  come,  and   in   the  course  of  a  year  will  be 
still   more  ripe,  for   the   employment  of  teachers  who 
are  able  to  teach  specialties  and  teach  them  elliciently. 
5956.  Ife  considerable  communities  you  would  expect 
thai     a     superior    elementary   school,   and   probably   a 
middle-class  school,  would  liiid  employment  for  science 
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teachers? — Certainly  ;  1  have  no  doubt  at  nil  upon  that 
subject. 

5957.  In   more   scattered    ami    smaller  communities 
ha\e   you   ii  eonceplion    that    a    master  of  high  quali- 
fications might   give  Instruction  in  a  group  <>i'  schools 
in  a  district,  ? — I  have  no  doubt  dial  he  might. 

5958.  Likewise    do    you    contemplate    dial,    certain 

of  the  second  grade  or  first  grade  of  endowed  schools 
would  require  the  aid  of  scientific  instructors? — That  I 
lia\e  no  doubt  aliont  also. 

5959.  Have   you  formed  any  conception  of  the  pro- 
portion in  which  you  would  think  it  necessary  that  the 
stipends   of  those   masters    should    he   provided   hy  the 
state  ? — That  must  be  found  out  rather  by  experience 
Ilian    1  iv  any  theory.     As  a  general  principle  I  should 
sav  that  the"  less  they  depend  upon  the  Stale,  die  better, 
and    die   more,   they  depend   upon   the  results  of  their 
teaching  the  better  ;  but  I  think   that,  whatever  the 
proportions  may  be,  it  is   quite   essential    to  make    die 
living  of  all   teachers,  professors  of  the  highest  gnule 
included,  greatly  dependent   upon   the  success  of  their 
teaching. 

5960.  Up  to  this  time  the  great  preponderance  of  the 
remuneration  of  science   teachers  has  come  from  the 
State,  has  it  not  ? — Yes,  I  should   say  so.     It  has  not 
been   a   threat   amount.     In   fact,  the   schools  where  a 
science   teacher  has  made  what  would  be  considered  a 
decent  living  for  a  fourth-rate  tradesman  are  only  two, 
or   three,   perhaps.     There   is  a  case  which  I  have  in 
my  eve  now  of  an  efficient  master  looking  after  a  great 
number  of  schools,  taking   a   good  deal   of  risk   upon 
himself,  where  his  committees  are  moonshine  more  or 
less,  and    he   has  a,  hard  struggle  to  make  2001.  a  year 
with  a  great  deal  of  slavery.     The  artizans  wishing  to 
learn   science  are  only  just  beginning  to  bear  paying 
lees. 

5961.  Of  that  2001.  a  year  do  you  think  that  as  much 
as  a   tenth  part  is  derived  from  the  artizans  ? — I  think 
in  tin;  case  of  the  science  teaching  the  greater  part  is 
derived  from  the  artizans,  and  from  the  middle  class  to 
a  very  small  extent. 

5962.  I  mean  in  proportion  to  the  money  obtained 
bv   payment  for  results  from  the   Department? — The 
proportion  obtained  from  any  source  whatever  except- 
ing the  Government  is  rather  less  than  a  quarter. 

5963.  Your  desire  is  to  see  what  you  have  regarded 
as  an  experimental  but  useful  system  superseded  by  the 
emplovment  of  teachers  thoroughly  trained,  not  merely 
in  science  but  in  the  art  of  communicating  science  ? — 
I    cannot   answer   that   question   by   the   single  word 
"yes."     I   think   that   the   present    system   has   been 
experimental  and  useful.     I  think  it  will  not  be  super- 
seded  by   the   creation   of  a  better  class  of  teachers. 
Although   I  think  that  there  is  a  great  want  of  the 
better  class  of  teachers,  I  believe  it,  will  he  a  very  long 
time   before   you  can    lay  down  a  drastic  rule,  indeed 
that   no  one   but  a  highly  qualified  man   shall   teach 

ace. 

5964.  You  desire  that  thoroughly  trained  and  highly 
instructed   teachers  should  in    the  end  be  mainly  em- 
ployed in  the  instruction  in  science    rather    than    the 
class  that,  now  are  so  engaged  ? — As  a  very  important 
supplement  to  the    present  system,  with   such   improve- 
ments in  the  present  system  as  no  doubt  will  prove  to 
be  necessary. 

5965.  Would  yon  desire  that  to  the  extent  to  which 
it,  now  exists,  the  instruction  in  science  should  be  con- 
ducted in  the  evening  by  masters  employed  during  the 
dav  in  elementary    schools? — At    present   the  best,  is 
done  that  can  be.  done  under  the  circumstances;   but  if 
we  get  to  a  proper  division  of  labour,  then  1  think  that 
you  will  have  a  master  who   may  teach   an  elementary 
school  of  science   iii   the  davtime,  and   still  do  a  little 
science  work    in   the   evening.     I  see   nothing  to  pre- 
vent  a   teacher    of  geometrical    drawing    teaching,    if 
you    like,    in    a   grammar     school,    some     geometrical 
drawing  instead  of  Greek  during  the  day,  and  in  the 
evening  attending  to  a  mechanics'  institute  and  teach- 
ing geometrical  drawing  (.here,  without  being  greatly 
overworked. 

5966.  My  question  had  reference  to  the  ordinary 
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employment   of  an    elementary    schoolmaster,   who  is  //.  Cole, 
engaged  during  live   hours   in  the   day  in    instructing         ('./!., 

rude  children,  and  all  hour    and  a  half  he-ides    that,   in  ''«/''•  •'• 

teaching  his  pupil  teachers,  and  who   ought  likewise  I'/  "">""•">/,  l<-'-- 
prepare  him-elf  during  the  evening  for  die  instruction 

of  his  classes  ?  —  That  is  the  present  defectively  organised 

system  which  I  hope  tO  866  reformer!.  If  i  an:  asked 
whet  her  I  would  drastidy  forbid  that  man  to  do  anything 
for  science  in  the  evening  at  die  pre<eni  lime,  ]  -hoiild 
say,  No,  I  would  not.  but  I  should  hop.'  to  vee  the  work 
done  a  great  deal  better  hy-and-by. 

5967.  <  Uanciiig  at  the  estimate  of  the  annual  exp 

of  a  training  college  for  science  teachers  I  do  not 
perceive  thai  there  is  included  in  it  any  means  for  the 
practice  of  teaching  by  the  students;  is  it  intended  that 
they  should  all  pass  through  the  function  (Pf  demon- 
strator, or  in  what  other  way  is  it  intended  thai  they 
should  acquire  method  in  instruction  in  science?  —  I 
find  some  difficulty  in  answering  that,  question  very 
precisely.  If  it  means  that  you  a  re  to  collect  a  number  of 
youths  for  the  professor  in  chemistry  with  his  students  in 
training  to  experiment  upon,  it  is  a  point  which  1  have 
not  considered.  I  know  that  that  is  thought  necessary 
in  the  ease  of  dillerent  normal  training  schools  ;  tor 
example,  I  am  not  prepared  to  say  whether  it  would 
be  necessary,  but  I  think  that  the  professor  of  chemistry 
would  be  neglecting  his  duty  if  he  did  not,  after 
having  gone  through  his  course  of  instruction  to  his 
teachers  in  training,  take  measures  for  finding  out. 
whether  they  were  or  were  not  likely  to  impart,  that 
instruction  to  others  in  an  efficient  and  competent  way. 
It  may  be  necessary  that  they  should  have  a  vile  body 
to  practise  upon,  but  I  am  not  quite  prepared  to  say 
whether  it  is  so  or  not. 

5968.  You  are  probably  well  aware  that  the  expe- 
rience of  endowed  and  other  schools  which  are  supplied 
with  masters  from  the  Universities,  is  that  their  position 
in  the  tripos  is  no  measure  whatever  of  their  capacity  to 
teach  ?  —  Certainly,  I  am  aware  of  that. 

5969.  Consequently,  if  you  are  preparing  a  class  of 
teachers,  would  it  not  be  expedient  that   before  they 
are   sent  forth  to  teach,  whatever  capacity  they  ha\e 
for  teaching  should  be  by  some  method  developed  P  — 
The  capacity  for  teaching  is,  in   my  opinion,  like  the 
gift  of  making  poems.      You  do  not  find    one    in   a 
thousand  who  really  has  a  great  aptitude  for  being  an 
efficient  teacher.    It  is  also  like  the  capacity  for  preach- 
ing a  good  sermon.     You  do  not  find  one  clergyman  in 
a.  thousand  who  can  preach  anything  that  you  are  very 
much  enamoured  of  hearing  ;   but  I  can   conceive'  that 
it  would  be  quite  possible  before  the  State  allows  a 
person  to  come  up  to  be  trained  as  a  teacher,  that  secu- 
rity should  have  been  taken  that,  that  man  has  a  reason- 
able amount,  of  capacity  for  imparting  instruction,     ft 
might  be  quite  possible  to  say  that  a  man  who  de-ired  to 
be  a  science,  teacher,  and  who  had  given  some  proofs  of 
aptitude  for  acquiring  a  knowledge  of  science,  should 
have  passed  a  certain  amount  of  probation  as  a  teacher 
in  an  inferior  subject  ;  but  I  quite  agree  with  what  is 
implied   in   the  question,  that,   the   mere   setting  a  man 
to  listen  to   lectures   and    examining  him,  and  finding 
that  lie   can  repeat  what  he  has   been  told,  is  no  proof 
that  he  will  be  a  good  teacher,  and  that  some  measures 
(what    I   am   not    prepared   at     present   to   say)    are 
absolutely  necessary  to   make  him   prove  that   lie  will 
turn  to  good   public  account  that  which  the  state  has 
paid  him  for  acquiring. 

5970.  You  are  convinced  that  the  experience  of  the 
best  teachers   in   the  method  of  communicating  know- 
ledge  may  scientifically   be  in  some  degree  communi- 
cated to  persons  who  have  less  capacity  than  themselves? 

—  Yes,  certainly. 

5971.  And  that   it    is  worth    while  not    merely   to 
convey  the  scientific  rules,  but  in  some  degree  to  train 
an  inferior  capacity  in   the  practice  of  those  rules  .-:- 
Kntirely.     1  think  that  there    is   an   art   in    teaching 
which  is  capable  of  demonstration. 

5972.  Anil  that  that  art  of  teaching  is  as  applicable 
to  science  as  it  is  to  literature  ?  —  Quite  as  much  BO. 

5973.  Having  regard  to  the  continuance  to  a  certain 
decree  for  n  period  which  must  necessarily  he  indefinite 
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//  ( :J*,  F.tq.,  of  the  present  means  of  convoying  elementary  scientific 
CIl.,««d  instruct  ion  in  the  country,  and  to  there  being  super- 

gtfLj.F.D.  in(inced  U,)OU  it  such  improved  instruction  as  you 
'  would  desire,  have  you  any  suggestions  which  you 
could  make  to  the  Commission  as  to  the  inspection  of 
schools  so  conducted  ? — I  have  not  arrived  at  any  very 
(Ned  conclusions  upon  which  the  inspection  should  be 
based.  Before  I  could  do  so  I  should  have  to  find  out 
what  inspection  means,  and  what  it  was  to  do.  I  think 
it  may  be  vcrv  desirable  in  the  future  to  have  some  work 
done  by  inspectors  which  cannot  be  accomplished  by 
paper  examinations.  At  the  present  time,  in  the  last 
two  years  especially,  Captain  Donnelly  has  matured  n 
system  of  inspection  by  officersof  Royal  Engineers,  which 
M-eures  iii  the  fust  instance  that  the  committees,  which 
are  \  oluntnry  bodies,  do  their  work  fairly  well,  and  which 
to  a  great  extent  prevents  fraud  in  the  examinations, 
and  then  the  professors  deal  with  the  examination 
papers.  I  think  it  very  likely  indeed  that  in  the 
progress  of  educational  organization  it  may  be  de- 
sirable to  have  competent  scientific  men  to  visit  the 
schools  and  to  see  to  the  instruction  imparted  in  them 
more  than  is  done  at  the  present  time.  But  that 
is  rather  a  matter  to  find  out  than  to  lay  down  rul<  s  for 
at  the  present  time,  I  think. 

5974.  Supposing  that,  or  something  of  that  kind,  to 
be  found  desirable,  might  not  there  be  an  avoidance  of 
waste  of  power  if  the  inspection  of  the  elementary,  the 
superior    elementary,  and    possibly   the   middle-class 
schools,  were  co-ordinated  and  consolidated  so  that  by  a 
graduated  inspection  they  might  be  all  embraced  ? — 
By  "  consolidated "  I  presume  you  mean  under  one 
authority  upon  a  uniform  plan. 

5975.  Under  the  supreme  authority  of  the  Education 
Department  ?— Yes,  I  think  so. 

5976.  Not  entering  into  the  detail  of  such  a  system, 
you  conceive  that  it  is  desirable  in  the  long  run  to 
develop  something  of  that  kind  ? — I  think  it  is  abso- 
lutely necessary ;  qua  science,  I  have  no  doubt  that  it 
would  be  very  useful ;  qua  endowed   schools,  which 
would   be  mixed   up   I   apprehend   in  some  way  or 
another  with  scientific  teaching,  and  their  funds  turned 
to  better  account  even  for  primary  education,  I  think 
that  unless  they  be  closely  looked  after,  they  will  not 
do  much  better  than  they  have  done  for  the  last  100 
years. 

5977.  Perceiving  that  the  idea  in  this  estimate  is 
that  the  expense  of  a  training  college  will  be  to  a  very 
large  extent  indeed  borne  by  the  State,  and  that,  pro- 
bably, the  amount  of  the  contribution  of  the  students 
attending  will   bear  a  very  limited  proportion  to  that 
expenditure,  have  you  thought  of  any  kind  of  guarantee 
for  the  number  of  years'  service  which  you  could  pro- 
perly obtain  from  the  students  who  have  received  the 
benefit  of  that  training  ? — The  best  guarantee,  perhaps, 
is  the  demand  of  the  public  for  their  services.     If  I 
were  to  ask  the  chairman,  from  his  great  experience  of 
primary  education,  whether  he  ever  exacted  a  guarantee 
from  the  female  pupil  teachers  that  they  should  not 
marry,  but  should  absolutely  remain  teachers,  1  should 
expect  the  reply  that  he  never  did  exact  it,  and  that  if 
the  attempt,  were  made  it  would  be  difficult  to  enforce; 
Mich  :i  requirement.     In  the  same;  way,  if,  after  having 
trained  u  man    to   teach  as  a  teacher  of  chemistry,  he 
should  desert  tho  occupation  of  a  mere  teacher,   and 
should  become  a    most,  eminent  professor,  devoting  his 
ability   to  chemistry   in  general,  I    am   not.   altogether 
prepared    to   say  that    that  would    involve  an  abuse  of 
public  money,  although  the  lirst  object  of  training  him 
was  to  make  him  a  teacher.      I  do  not  see   daylight    in 
exacting  very  precise  guarantees,  although  I  think  that 
.something  might  be  done  in  that  direction. 

.")!)"«.  Supposing  that  a  man,  having  received  the 
vcrv  superior  instruction  which  is  proposed  to  be  Driven 
in  this  college  for  training  teachers,  wo  will  say  in 
choinislry,  afterwards  found  fas  has  been  the  case 
within  my  own  experience)  that  ho  would  be  very 
valuable  at  works  in  which  his  knowledge  could  be  ap- 
plied, and  that  instead  of  receiving  250/.  a  year  as  a  science 
teacher,  he  could  probably  receive  5(X)/.  a.  year,  or  more, 
as  a  partner  in  those  works,  would  it  not  be  reasonable 


that  he  should  at  least  pay  for  the  cost  of  his  training  ? 
— That  might  seem  to  be  reasonable,  but  whether  it 
would  be  practicable  I  am  not  prepared  to  say.  I  am 
prepared  to  say  this,  that  1  do  not  think  it  is  a  bad 
State  adventure.  It  is  a  good  thing  for  the.  country 
that  you  should  have  evolved  a  man  of  that  kind  so  to 
improve  industry,  which  means  the  employment  of  its 
people,  which  means  their  cultivation  in  n  moderate; 
degree  in  science,  and,  though  not  directly  being  a 
teacher,  he  is  at  the  same  time  doing  that  which  really 
makes  work  for  the  teacher. 

5979.  Would  not  some  guarantee  of  that  kind  at 
least  have  this  effect,  that  it  would  serve  as  an  indica- 
tion of  a  moral  obligation,  and  might  deter   persons 
from   coming  who  really  had    no    desire  to    become 
teachers  ? — You  may  take  what  security  you  please,  but 
in  the  long  run  I  think  it  would  be  best  to  leave  a  man 
to  do  the  best  he  could  for  himself.     For  instance,  we 
have  trained  men  to  become  teachers  of  drawing  and 
painting,  for  the  particular  purpose  of  being  masters  of 
schools  of  art  ;  and    some  few  of  them,  a  very   small 
number,  have  emerged  from  that  horizon,  and    have; 
become  more   or    less    distinguished    as   painters  of 
pictures   in    general.     If  you    ask     me  whether   the 
operation  of  that  is  disadvantageous,  and  whether  any 
good  would  have  arisen  from  a  man's  finding  security 
that  he  should   slave  away  as  a  teacher  in  a  school,  I 
should  say  I  do  not  think  that  there  would  beany  at  all. 
I  think  the  whole  influence  of  a  man  emerging  from 
the  ranks  is  good ;  it  induces  a  better  class  of  men  to 
come  up  to  be  teachers ;  and  if  they  can  do  something 
better  than  teaching,  I  think  it  is  a  good  thing  on  the 
whole  that  they  should  do  so. 

5980.  If  after  the    establishment   of  this   training 
college  you  found  that  the   proportion   of  men    who 
deserted  the  function  of  teaching  and  entered  into  the 
general  application  of  science  to  industry  in  the  country 
was  very  great,  would  you  not  think  that  that  would  at 
once  form  a  grave  reason  for  the  reconsideration  of  the 
whole  scheme  ? — I  should  deal  with  those  circumstances 
when  they  had  arisen.     Captain  Donnelly  reminds  UK; 
that  if  you  exact  a   guarantee  and  make  it  a  sort  of 
contract,  you  are  bound  to  find   the  man  employment. 
If  you  find  that  the  teachers  are  not  wanted  after  a 
certain  time,  and  that  the  public  do    not  employ  them, 
then  I  think  it  will  be  high  time  to  consider  whether 
you  will  go  on  with  your  training  school. 

5981.  The  condition  of  the  question  was  not  what 
Captain   Donnelly  has   suggested,  but  that  haying  fair 
means  of  employment  they  should  give  up  2.>()/.  a  year 
for  the  purpose  of  securing  a  much  larger  rate  of  re- 
muneration in  mercantile  employment  ? — If  any  means 
can  be  adopted  for  their  paying  back  the  money  to  the 
state,  in  my  opinion  there  are  no  strong  objections  to 
it,  but  that  you  can    adopt   any   effective   means   to 
compel  a  man  not  to  follow  his  own  interests  I  do  not 
believe. 

5982.  Having  a  specific  object  in  view,  the  tendency 
of  my  question   is,  what   is  the  nature  of  the  guarantee 
which  the  state  would  have  that   that  object  would  be 
attained  ? — Much  would  depend  in   my  opinion  upon 
the   mode,   by  which     students   wore    admitted    to  the 
college.      I  can  conceive   a  system   something   of  this 
kind,    that    the   admission    to    this   college    should  be 
coupled  with  a  previous   demonstration  of  efficiency  as 
an  elementary  (cache]-:  but  a  man  having  shown  that  he 
is  a  good  elementary  teacher,  and  that  he  is  willing  to 
make  the   sacrifices   of  coming   up  to  London,  and  of 
living  upon  50/.  a  year  for  two  or  three  years  to  be 
trained  in  a  science  for  which  he  lias  shown  an  aptitude, 
is  of  itself  a  good  guarantee  in  my  opinion.     1  should 
not.  expect  a.  large  number  of  that  class  of  people  to 
emerge  out    of  the  station  of  science  touchers  ;  if  there 
were  li\e  percent.]  should  rather  rejoice  than  otherwise. 

598,3.  But,  on  the  other  hand,  supposing  that  from 
some  chemical  works,  or  from  some  large  establishment 
for  dyeing,  or  from  some  considerable  calico  printing 
works,  there  came  up  a  man  of  considerable  talent  to 
improve  his  knowledge  of  chemistry  in  this  training 
college,  would  you  enable  him  to  acquire  that  know- 
ledge on  the  same  terms  as  you  would  a  man  who  was 
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willing  l.o  devote  a,  considerable  portion  of  his  life  l<> 
scientific,  teaching? — Certainly  not.  I  would  take 
every  practicable  security  to  keep  :i  iniin  to  his 
engagements,  and  u  man  who  came  up  from  a  manu- 
facturing works  .should  pay  the  full  fee,  and  should 
lie  no  charge  whatever  upon  tho  State. 

5984.  (Dr.  Sharpey.)  With  regard  to  the  buildings 
that  you  spoke  of,  for   wliicli    there    is  provision  made 
already  at  the  expense  of  66,000/.  (1  mean  when  they 
are   finished),  and  which  will  require   about   45,000/. 
more,  do  you  not  think  that  the  Jermyn    Street  estab- 
lishment might  be  used  for  carrying  out  this  scheme  to 
a  considerable  extent ;  1  mean   the   theatre  in  Jenny n 
SI  reel,  and  the  laboratories    there? — I  think   not.     I 
think    that   if  it  be  desired  to  maintain   the  Jermyn 
Street     establishment     (which     has    very    insufficient 
accommodation  for  its  purposes)  as  a  teaching  place  at 
all,  it  would   be  well   to  keep  it  to  the  specialties  of 
mineralogy,  mining,  and  metallurgy  only,  as  a  part  of  the, 
whole  system.     I  think  that  great  inconveniences  would 
result    from    sending    students  from  the  one  place  of 
instruction  to  the  Other,  excepting  for  the   period  of  n 
year  or  two,  during  which  they  were  going  through  a 
special  course. 

5985.  But  do  you  not  think  that  it  would  be  proper 
and  economical, looking  to  the  public  interest,  to  utilize 
as    far    as   possible   those    establishments    which    the 
government  have  been  induced  to  plant  in  London  for 
science  ;   for   example,   take    the    case   of  geology    or 
mineralogy,  which  is  contemplated  in  the  scheme  which 
you  have   put  in   of  a  training  college,  could   not  all 
that  be  obtained  at  the  Jermyn  Street  institution,  which 
seems  to  be  adapted  for  it? — Theoretically  it.   might 
seem   well   that  you   should   get  the.   science  wherever 
you  can  get  it,  but  1  think  if  you  contemplate  training 
teachers  and  keeping  them  under  rules,  and  seeing  that 
they  attend  to  particular  work,   they  paying   no  fees, 
there  would  be  the  gravest  disadvantage  in  sending  them 
about  to   different   parts   of  London  for  instruction  in 
that  work.     It  is  far  better  upon  the  face  of  it  to  bring 
the  professor  to  the  students  than  to  send  50  students 
to  find  the  professor.     As  respects  Jermyn  Street,  the 
building    at   Jermyn    Street    is    not    nearly  spacious 
enough  for  the  proper  administration  of  the  Geological 
Survey;    and   although   I  have   nothing  much  to  say 
against  keeping  (in  fact  as  is  pointed  out  in  this  paper) 
mineralogy,  mining,  and  metallurgy  at  the   School  of 
Mines,  if  it  be  thought  economical  to  do  so,  I  think 
that  Jermyn  Street  will,  from  a  geological  point  of 
view  only,  as  a  geological  museum,  and  from  the  survey 
point  of   view    as   a  collection    of  mining    statistics, 
have  to  be  reorganised  before  long.     Indeed,  you  are 
probably  aware  that  one  or  two  not  very  commodious 
private   houses   adjoining  the  Jermyn  Street  museum 
have  been  added  to  the  premises.     There  has  been  a 
demand  before  the  Department,  not  long  since,  to  take 
in  another  house,  and  at  this  present  time  I  think  there; 
is  a  demand  from  Sir  Roderick  Murchison  before  the 
Office  of  Works  to  find  him  additional  accommodation. 
I  am  of  opinion,  therefore,  that  the  best  possible  thing  to 
be  done  with  Jermyn  Street  is  to  make  it  as  efficient 
as  may  be  for  tho  purposes  of  the  Geological  Survey, 
but  no  amount  of  patching  up  there  will  serve  the  pur- 
poses of  the  teachers  who  are  to  be  brought  up  to  town 
to  be  instructed. 

5986.  This   new  building  which  is  at  present  in 
progress  at   South  Kensington  i.s  intended,  if  I  under- 
stand rightly,  for  a  college  of  chemistry,  and   a  school 
of   naval    architecture   and  marine;   engineering,  is  it 
not? — Primarily  for  a  School  of  Naval  Architecture  and 
Marine  Engineering,  and  next  for  accommodation  for 
the  teaching  of  chemistry,  whether  superseding  tho 
College  of  Chemistry  or  not  it  is  not  for  me  to  say ; 
but  those  buildings  now  being  erected  at  South  Ken- 
sington   will    supply    good    accommodation    for    tho 
School  of  Naval  Architecture  and  all  that  it  teaches, 
and  good  accommodation  at  the  top  for  the  teaching 
of  chemistry,  and,  in  addition,  some  space  for  exhibiting 
educational  apparatus. 

5987.  With  regard  to  the  other  branches  requiring 
the  additional  45,000/.,   what  would  the  additional 


buildings  bo  devoted  to  ? — They  would  bo  devoted 
to  all  the;  requirements  for  teaching  those  various 
sciences. 

5988.  Take,  for  example,   mathematics;  it   would 
not  require  a  large  space,  would  it,  for  teaching  mathe- 
matics ? — Not  a  largo  space,  but  we  should  require; 
some,  a  class  room  certainly. 

5989.  But  as  a  rule;  tho  same  room  might  be  > 
for  other  purposes  at  other  times,  might  it  not  ? — I 
presume  it  might. 

5990.  I  mean  that  you  do  not  require  a  special  class 
room,    because   there   is  no  special  arrangement   Ibr 
teaching  mathematics  ? — You  must  have  space  for  tho 
students. 

5991.  But  not  to  work  at  benches  as  they  do  in  the 
chemical  laboratories  ? — If  you  are  to  bring  up  50  or 
100  young  men  from  the  country  you  must  have  spae-e; 
to  put  them  about  in  different  rooms  to  do  their  work. 
The  present  arrangements  have  not  contemplated  what 
is  contemplated  in  this  paper. 

5992.  Are  there  no  theatres  now  at  South  Kensington 
that  could  be  available  for  that  purpose  ? — None  at  all. 

5993.  How   many    teachers  would   you    expect   to 
come  up  to  be  trained  ? — That  is  a  question  rather  for 
the  Chancellor  of  the  Exchequer  than  for  me. 

5994.  In  making  out  a  scheme  of  course  that  must 
have  entered  into  your  calculation  ? — This  estimate 
calculated  upon  100. 

5995.  You  would  require  a  physical  laboratory  and 
apparatus,  I  presume,  for  teaching  physics  ? — I  presume 
so. 

5996.  I  do   not  know  how  they  are  off  for  a  labo- 
ratory at   Jermyn   Street,  at   present,  but  they    have 
got  of  course   apparatus  and    a  theatre  which  would 
accommodate   600  or   700  persons  ? — Yes,  it   would 
accommodate  600.    Of  course   if    the    change    were 
made  the  apparatus  that  they  have  there  would  come 
to  Kensington. 

5997.  That  is  part  of  the  saving,  is  it,  that  you 
would  look  to  ? — Certainly ;  but  I  do  not  think   that 
they  are  abundantly  supplied  with  apparatus  at  Jermyn 
Street. 

5998.  But  would  you  transfer  the  professors  who 
now  give  instruction   in  physics  at  Jermyn  Street  to 
the  new  establishment  ? — Certainly. 

5999.  Would  you  contemplate  a  geological  collection, 
or  would  yon  utilise  the  British  Museum  and  collections 
that  will  be  in  your  neighbourhood  ? — Exhibition  in  a 
museum  is  one  thing,  and  handling  specimens  is  another. 
I    suppose   there   would    have   to   he    a  small    typical 
teaching  collection  ;  perhaps  a  very  small  one. 

6000.  Then  in  reference  to  biology,  I  presume  that 
instruction    would    be    chiefly   given    in  lectures,    on 
prepared  specimens,  or    dissections  of  animals? — It 
was    contemplated    to    have   demonstrators  for    phy- 
siology, zoology,  and  botany,  each  of  which,  more   or 
less,  a  special  subject. 

6001.  Not  having  gone  into  figures  in  the  way  that 
has  been  elone  by  Captain  Donnelly,  who  is  much  more 
able  to  judge,  it  seems  to  me  that  100,0001.  is  a  very 
large  sum   to  expend   upon  an  establishment  of  this 
kind  ? — Do  you  think  that  this,  being  a  national  affair, 
and  to  be  done,  I   assume,  properly,  should  be  done 
upon  a  more  starved  scale  than  that  of  Owens  College 
for  its  purposes,   or   of    Glasgow  University  is  now 
for  its    purposes,    in     both    of  which   places  an  ex- 
penditure n  good  deal  beyond  100,000 /.is contemplated, 
if  not  actually  incurred  ? 

6002.  1  mean  that  the  existing  establishments  should 
be   used   as  far  as  practicable  ? — I  am  quite  of   that 
opinion. 

6003.  AVoulel  you  at  all  contemplate  any  alternative 
means  of  training  ?    Suppose,  for  example,  that  in  that 
establishment  which  you  mentioned  just  now,  Owens 
College,   the;y  could   undertake  to  train  the;   teachers 
who  live   in  that  neighbourhood,  where  there  are  so 
many  manufacturers   and    so   many    scholars    in    fact 
requiring  to  be  taught  science,  do  you  think  that  that 
could  be  at  all  contemplated  ? — I  think  that  the  train- 
ing  of  teachers  is    a    kind  of  specialty  of  its   own, 
implying  a  discipline  and  watchfulness  for  which    the 
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froornnd  e;i>ier  system  of  a.  public  school  or  :i  university 
hardlv  provides.  lam  unable  to  say  il  it  would  be 
worth  tin-  whilo  of  Owens  College  to  create  a  branch 

H-J-:.  ,.|r  t)i(.  ,,..,;„;„,;  ,,f  persons  MS  teachers  ;  but.  c\en 
suplH'sin;,'  that  tin-  work  could  lie  done,  I  think  the 
Mate  ,-,7,11,1  hardly  enter  inlo  engagements  :in,l 

obligations  towards  the  teachera  without  bringing  them 

up  "to  some  plan-  I'm-  \vhirll  the  Slate  itself  were 
.  That  seems  to  me  to  lie  implied  in  the 
I'aet  of  certificating  a  man  as  a  teacher  —  not  for  the 
mere  knowledge  oi'  a  snlijeet.  I  think  tliat  experience 
inetcmentarv  education  has  shown  the  positive  necessity 
I'm-  particular  insiriictiiin  in  the  art  of  teaching.  ">  on 
have  now.  perhaps,  40  training  colleges;  still  they 
ha\e  lasted  for  a  Ion-,'  time  and  have-  done  their  work 
well,  and  1  think  it  is  a  moderate  demand  to  say  that 
if  yon  wish  to  train  science  teachers  you  must  have  one 
place  particularly  adapted  for  that  purpose. 

6004.  Without    proposing  anything  of  the  kind,  I 
would  like  to  nsk  your  opinion  upon  this  point.     Sup- 
posing there  were  a  normal  school  in  which  science 
\va-  taught,  upon  the  best  methods,  would  it  at  all  be  a 
feasible  plan  to  pass  teachers  through  an  examination 

i  hey  had  brought  evidence  of  their  having  r 
acquired  in  a  proper  establishment  a  knowledge  of 
the  branches  they  were  to  teach,  and  then  to  employ 
them  for  a  time  in  this  normal  school  in  witnessing 
and  practising  the  best  mode  of  teaching  ;  do  you  think 
that  would  be  at  all  feasible  as  an  alternative  plan  to 
the  establishment  of  this  training  college?  —  I  under- 
stand your  question  to  be  whether  it  would  be  desirable 
to  exact  from  young  men  wishing  to  be  teachers  that 
they  should  have  previously  passed  through  some 
college  or  place  of  instruction  before  they  come  up  as 
a  linal  operation  to  this  training  school. 

6005.  1  do  not  refer  to  a  training  school  where  they 
would  learn  chemistry,  for  example,  or  mathematics.     I 
am  presuming  that   they  have   studied  chemistry  to 
sonic  purpose,  and   that  they  bring  evidence  that  they 
have  really  gone  through  a  bonajide  course  of  chemi- 
cal study,  both  theoretical  and  practical,  that  then  they 
come  to  London  and  are  subjected  to  an  examination  to 
see  how  far  that  instruction  has  been  efficient,  or  how 
much  they  have  benefited  by  it,  and  having  shown 
that,  could  they  not  be  introduced  into  a  school  where 
science  was  taught  after  the  best  methods,  and  learn 
in  that  way  the  duty  and  the  art  of  teaching  it,  instead 
of  creating  this  great  establishment  by  a  large  applica- 
tion of  public  money?  —  There  are  two  or  three  points 
connected  with  your  question.     The  class  of  people 
who  would  conic  up,  or  who  I  expect  would  come  up, 
to  be  trained    as   teachers    will   probably    be   persons 
without   means,   whose   friends   could   not   afford  to 
assist  them  much,    and  towards   the    cost  of  whose 
maintenance  the  State  must  pay  at  least  II.  per  week. 
That   I   conceive   is   almost   necessary    if  you   wish 
in  lake   an   elementary  teacher  away  from  his  school, 
where  he  is   getting  his   120/.   or  130/.  a  year,  and 
say  to  him,  You  must    go  through    Owens   College. 
and    learn    a    certain    amount    of   chemistry    before 
yon    can    he    admitted   here;    J  do    not    quite   see  at 
whose    risk    that    is    to    be.     I  think    that   it    might 
be    very    desirable   as  far  as  it   could  be  tried,  and 
it  ought  to  be  tried  to  induce  the  people  to  come  up 
with  as  much  qualification  as  possible,  which   implies 
their   getting  it,  at  Owens  College  or  a  similar  place: 
but  if  you  were  systematically  to  set,  about  creating  a, 
superior  class  of  teachers,    I   am  afraid  you  must   find 
the  capital    to    maintain   them  whilst   they  are  going 
through    this  operation  ;   and  1  think    it,  will   he  found 
I  he  cheapest  and  most  effective  plan  to  bring  them  up 
to  one    place    at    once,  always   mm  inhering    that    the 
more  knowledge  a  person  can  provide  for  himself,  and 
can  bring  with  him,  the  better. 

fi(XX).    You   fee   that    the  maintenance  of  those    per- 
sons is  an  exceedingly  important  element  in  the  whole, 

.  and  you  are  quite  of  opinion  that  that  would  be 

necessary  ':  —  Yes.     Let   us  try  and  realise  tile  field  from 
which  those  teachers  are  to  come.       \  man  Bellini;  say 
80/.  or  '.HI/,  a  year  by  teaching  in  an  elementary  - 
but  who  I  instinct  for   science,  desires,    instead 


of  leaching  the  three  Hs,  to  come  up  and  qualify 
himself  to  teach  two  or  three  sciences.  How  is  that 
to  he  brought  about?  You  want  him,  and  the  man 
wants  to  come,  lie  has  no  money,  and  yon  on  behalf 
of  the'  public  want  him.  I  think  yon  must  find  the 
means  for  inducing  him  to  come,  with  such  guarantees 
as  the  chairman  has  pointed  out. 

6007.  The  general  answer  would  be  that  where 
there  is  a  demand  lor  a  man's  service  you  should  look  to 
the  payment  for  it  as  the  payment,  for  his  education,  jn-l 
as  when  a  young  medical  man  is  educated  in  a  medical 
school,  there  is  a  certain  outlay  anil  certain  mainte- 
nance required,  but  he  expects  by-and-by  to  get  a 
return  for  it ;  is  the  question  which  we  are  now 
considering  something  so  very  different  ?—  I  think  it 
is  the  same  with  regard  to  education  throughout  the. 
country.  You  would  not  get  people  to  go  to  the 
Universities  if  you  did  not  bribe,  them  with  your 
scholarships  of  200/.  or  300/.  a  year,  even  when  they 
are  comparatively  a  rich  and  not  a  poor  class,  such  as 
those  teachers  would  be;  but.  the  laws  of  political 
economy  do  not  seem  to  me  to  apply  to  education. 
If  the  public  want  those  teachers,  they  must  pay  for 
the  creation  of  them  accordingly.  The  public  fancy 
that  they  want  them,  and  there  is  ti  growing  demand 
for  them. 

6008.  But  you  sec  that  in   this  case   the  public  are 
to   pay  through   the  State,  whereas  in  common   cases 
the  public  pay  by  giving  employment? — Yes;   but   1 
think  that  the  public  want  physic  for  their  minds  in 
the  same   way   as   they   want  it  for  their   bodies,  and 
are  not  willing  to  pay  for  it. 

6009.  I  think   you  gave   some   explanations   to  the 
chairman  about  the  conditions  of   admission.     What 
would  be  the  claims  that  any  individual  would  have  to 
establish  to  this  great  advantage  of  being   maintained 
and  receiving  instruction  at  this  school  for  nothing  ? — 
Of  course  you  would  have  to  lay  down  your  conditions. 
You  would  have,  from   the  teaching  point  of  view,  to 
sec  that  he  has  shown  that,  he   can   be  a  teacher,  and 
that  he  is  not  lame  nor  blind,  and  that  he  is   in   good 
health,    and    that  he     has     some     aptitude,^  perhaps, 
for   the   training   that  he   desires  to  have.     I  ought 
to  say,    with  regard  to  a  previous  question  of  yours^ 
that   when    the  Art    schools    were    first    originated, 
the    practice    was    to    bring    students    up     from   all 
parts    of    the    country    by    such  competition  as    was 
desirable,  and    to  maintain    them,  and  to  give    them 
different  weekly  allowances  ;  but  our  practice  now  is 
not  to  pay  a  weekly  allowance  until   the  student  has 
obtained  a  certain  grade   of   advancement,    which   he 
gets  in.  the  country,  so  that  it  might  be  quite  possible, 
after  the  scheme  of  science  training  has  been  generated 
and  set  going,  to  exact  a  much   higher  standard  for 
admission  than  you  could  at  the  beginning. 

6010.  Looking  to  the  new  School  of  Chemistry,  and 
the    modified  condition  of   the  College  of  Chemistry 
henceforth,    supposing   your    plan     carried   out,    and 
to    the    opportunity    of    making    chemical    examina- 
tions,   analyses,    and    so    on,  for    the   public    service, 
and    (as    was     pointed    out    in    Captain    Donnelly's 
scheme,  and  by   Dr.   Frnukland   in   his  evidence    the 
ni  her  day)  to  the  saving  to  the  public  by  an  establish- 
ment of  that  sort  with  sufficient  accommodation  for 
the  purpose,  do  you   think  it  is  really  advisable  that 
there  should  be  places  appropriated  lor  what,  are  called 
beginners,     and      that,     those    should     necessarily    bo 
taught  in  a  State  establishment  ? — My  impression  is, 
that   you   should  not  begin   quite  at  the  beginning  in 
this   place,  but  that  there  should  be  some  qualification 
required.    For  instance,  you  certainly  would  not  begin 
to  teach    the  simple  rules  of  arithmetic  preparatory  to 
mathematics. 

6011.  Then  again  with  regard  to  (he  question  which 
the  chairman   put  about    the   security  that    a   teacher 
would  continue   as  a   teacher,  I  think  that  was  chiefly 
suggested  by  the  fact  that  Dr.  Frankland  said  that   he 
\\onld   contemplate  giving  nine  months'  instruction  in 
practical  chemistry,  and  to  occupy  thereby  the  larger 
part  of  the  pupil's  time  while  he  was  in  London,  which 
nine  months'    training  in  practical    chemistry   would 
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almost  fit  a  man  to  enter  upon  some  chemical  manu- 
facture and  lead  him  to  oiler  himself  for  employment  in 

tliut  way,  ill  wliieli  lie  would  make  a  "real  deal  more  than 
the  2(X>/.  or  the  '2 .">()/.  which  lie  would  gel  liy  drudging 
as  a  teacluT;  ill  fact,  it  is  almost  Inevitable  that,  that 
should  happen  ? — I  think  that,  the  demand  on  the  part. 
of  manufacturers  for  such  persons  will  not.  he  anything 
like  ^0  grc:it  as  the  demand  lor  schools  all  over  the 
country.  No  doubt  in  the  cnsc  of  a  man  who  has 
become  very  apt  in  all  the  practice  of  chemistry,  so 
long  as  manufacturers  are  willing  to  give  1,500/.  a 
year,  or  a  great  deal  more  than  he  can  got  by  teaching 
yon  would  be  exposed  to  that  risk,  but  I  do  not 
myself  see  a  disadvantage  in  that. 

'(>012.  (Sir  J.  Lubbock.)  Did  I  rightly  under- 
stand you  to  say  just  now  that  the  laws  of  political 
economy  did  not  apply  to  education? — Such  is  my 
faith. 

6013.  In  what  sense  do  you  use  that  expression? — 
I  think   that  the  public  get  most  things  by  wanting 
them  and  somebody  else  supplying  them,  but  I  do  not 
think  that  people  want  education  very  much.     I  have 
yet  to  learn    that  they  desire   it  very  much,  and  there- 
fore yon  have  rather  to  force  it  down  their  throats. 

6014.  Then  you  mean  to  say  that  there  is  not  likely 
to  be  a  supply  without  a  demand  ? — I  said  in  the  early 
part  of  niv  examination  that  I  thought  that  if  you  had 
created  100  science  teachers  20  years  ago  they  would 
ha\e  bad  a  fair  chance  of  starving,  and  even  now  the 
thing  would  have  to  be  done  very  cautiously,  that  is  to 
say,  not  to  create  too  many,  because  it  has  yet  to  be 
found   out  whether  they  will  be  used,  whether  this 
superior  animal  which  has  already  cropped  up  by  the 
present  harum-scarum  process  is  going  to  be  turned  to 
any  definitely  good  account.     It  is  an  experiment. 

601 5.  Surely  that  is  entirely  in  accordance  with  the 
laws  of  political  economy ;  if  you  create  an  article  for 
which    there    is    no   demand  that  article  will  not   bo 
sold  ? — Education  is  not  self-supporting,  it  is  not  like 
bread  and  cheese.      The  provision  of  education  is  not, 
excepting  under  very  lucky  circumstances,  a  thing  that 
yields  great,  profits.      It  is  not  regulated,  in  my  opinion, 
by  the   rules   which   regulate  the  production  of  food, 
clothes,  and  the  like.     I  would  refer  you  to  where  the 
idea  is  well  worked  out,  in  a  way  that  convinces  me. 
at  least,  in  John  Stuart  Mill's  Political  Economy — he 
excepts    it    from   all    the    ordinary    rules    of  political 
economy.     In  the  case  of  education  it  seems  to  me 
justifiable  for  the  State  to  interfere,  in  a  broad  point  of 
view,  whereas  it  would  not  be  at.  all  desirable  for  the 
Stale  to  interfere  with  the  production  of  breeches  and 
coats. 

6016.  There  maybe  a  state  of  things,  may  there  not, 
in  which,  according  to  the  laws  of  political  economy, 
it  may  be  desirable  for  the  State  to  interfere  ? — It  would 
be  good  economy  for  the  State  to  let  people   do  for 
I  hem-elves  what,  they  want  for  their  bodily  economy, 
and    their  clothes,   their   health,  and  so  on,  although 
even  in  health   we  are  beginning  to  interfere  a  little; 
but  in  the  ease  of  education,  what  is  called  scientific 
education,  and  art  education,  both  comparatively  new  at 
the  present  time,  and  not  based  upon  the  old  traditions 
of  monasteries    and  early    teaching,  I  think   it    is  the 
function  of  the  State  to  avoid  arriving  at  the  conclusion 
that  if  education  in  science  and  art  is  good,  people  will 
therefore   want  it,   and  will  take  means  to  obtain  it. 
I    do  not,  think  that  people  would  get  it  at   all  unless 
the  Stale  interfered. 

(i()17.  Then  it  is  to  the  mistaken  application  of  the 
laws  rather  than  to  the  laws  themselves  that  you 
object? — I  will  not  demur  to  its  being  put  in  that 
manner. 

6018.  In  this  particular  case  of  the  training  college 
which   you   are  proposing  to  establish,  I  take  it  that 
that   is   necessary,  in  your  opinion,  because  the  science 
teachers  do  not  as  yet  get  a  sufficiently  high  remunera- 
tion for  their  serviees  to  make  it  worth   their  while  to 
go  through  the   training? — That  is  so;    there   is  110 
Millieient  demand  for  them. 

6019.  Therefore   if  yon  are  not  prepared  to  pay  the 
necessary  price  you  must  manufacture  for  yourself  ? — 


Yes  ;  owing  to  the  ignorance!  of  the  public  they  an-  not     //.  ( '„/. , 
Up  to  the  point  of  adequate  payment,  and  the  article    is        ('.It.,  anil 
not.  forthcoming,  and   therefore   it  i<   mv  opinion  that, 
it,   is  the  function  of  the  ,-tate  to  interfere  and  to  try  to 
people  instructed  in  science. 

(>()20.  (Mr.  Santuelson.)  You  spoke  ju-t  now  of  the 
system  pursued  in  rel'ei-euee  to  the  selection  of  the 
pupils  of  the  art  schools.  Can  you  state  briefly  under 
what  conditions  art  pupils  were  first,  admitted  to 
your  art  school-,  and  what  the  conditions  are  now  ? — 
At  the  beginning,  when  ihe  ail  training  school  was 
established,  a  student,  had  to  prove  that,  he  posseted 
a  certain  moderate  amount,  of  competence  in  drawing, 
and  he  had  to  enter  into  something  like  the  engagement, 
that  the  chairman  has  pointed  to,  that  if  we  paid  him 
so  much  a  week  he  would  keep  to  tin-  limes  of  the 
school,  and  that  he  would  stick  to  the  business,  and 
that  he  would  hereafter  be  a  teacher.  That  went  on 
for  three  or  four  years,  being  cautiously  tried,  until  a 
certain  number  of  teachers  were  created,  and  gradually 
the  demand  for  such  teachers  increased.  When  the  art. 
system  was  first  established,  there  were  only  18  or  1!)  art. 
schools,  mastered  by  old  worn-out  drawing  masters  who 
knew  nothing  about  teaching,  and  could  not  get  bread 
and  cheese  excepting  by  professing  to  teach  those  schools, 
and  who  gradually  were  superseded  by  teachers 
especially  trained  to  teach  drawing  and  painting. 
At  the  present  time  the  conditions  are  a  great  deal 
more  rigid.  Nobody  gets  a  payment  now  unless  lie 
have  taken  a  first-grade  certificate,  which  implies  a 
good  deal ;  in  the  earlier  period  of  the  system  this 
certificate  was  not  required  to  be  taken  for  at  least  a 
year  and  a  half  by  the  students  in  our  schools.  Now  we 
require  that  the  student  shall  bring  up  his  certificate  ; 
he  may  get  it  by  working  at  Kensington,  getting  no  sup- 
port, or  he  may  get  it  down  in  the  country  at  his  own 
local  school,  and  coining  up  to  the  national  examina- 
tion and  obtaining  and  producing  his  certificate.  And 
I  daresay  that  something  analogous  could  be  devised 
in  the  case  of  science. 

6021.  You  do  not  think  it  would  be  necessary  to 
be  so  lenient  at  the  present  day  with  regard  to  the 
entrance   of  science  teachers  as  it  was   at  the  very 
beginning  of  the  institution  of  your  art  school  ? — 
I  should  say  not   quite   so  necessary  ;    but  we  have 
yet  to  find  out  how  to  do  the  business  as  we  want  it 
done. 

6022.  At  the  present  moment  there  are  a  certain 
number  of  science  teachers  who  have  made  some  little 
progress,  and  the  circumstances  are  not  quite   so  un- 
favourable to  science  as  they  were  to  art  at  that  time  ? 
— Certainly  not  ;  they  arc  much  more  favourable. 

6023.  So  that  there  would  be  nothing  to   prevent 
your  imposing  tolerably  rigid  conditions  at  present 
for  entrance  ? — They  might  be  tolerably  rigid. 

6024.  In  the  main  your  pupils  would   be  men  or 
youths,  would  they  not,  who  had  already  been   partly 
trained  as  elementary  teachers  ? — I   have   pointed   to 
that  ns  a  probability. 

6025.  You  would  draw,  would  you  not,  from  that 
class  and  from  the  present  class  of  science  teachers  ? — 
Yes.     .Some   of  the  present  class  of  science  teachers 
may  be  clerks  to  chemists  and  druggists,   they  may 
not  have  been  elementary  teachers,  but  they  may  have 
shown   themselves   apt   for  the   business  of  teaching; 
therefore  I  should  not  lay  down  the  positive  rule  that 
a  man  must  have  been  an   elementary  teacher  in  a 
school. 

6026.  In   addition  to   elementary   science  teachers, 
you  would  admit,  would  you  not,  persons  who  were 
qualifying  themselves  to  become  elementary  teachers  ? 
— Yes,  under  various  conditions.     I  should  not  be  dis- 
posed to  pay  a  very  high  bounty  upon  those  who  did 
not  come  with  a  pretty  good  demonstration  of  aptitude. 
You  might  say  to  a  man  who  gave  promise  of  being 
a  1 1  aeher,  and  who  evinced  some  aptitude,  "You  shall 
come  in  without  payment  of  fees."     You  might  say  to 
another  man,  "  Yours  is  a  more  pronounced  case,  and 
you  shall  get  10s.  a  week;"  and  you  might  say  to   a 
third  man,   "  You  are  a  very  eligible  man  indeed,  and 
you  shall  have  20s.  a  week  ;"  so  that  you  might  go 
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//.  Cole.  E$q.,  through  various  grades,  sifting  and  economising  your 

C.li '..  and  expenditure,  and  Celling  the  right  people.     You  might 

LE  i'"-'v:i-o  ilu-  allowance  to  those  who  turned  out  well, 

"  nndjii-f  keep  above  starvation  point  those  who  wish 

17  Feb.  1871.    to  IK-  teachers. 

.  6027.  With  reference  to  young  men  who  had  passed 

creditably  through  the  elementary  training  college, 
would  you  not  admit  them  on  favourable  conditions  ? — 
I  should  consider  that  worth  something  more  than 
nothing,  but  I  should  not  value  so  highly  a  man  who 
might  come  from  St.  Mark's  Training  School  without 
having  proved  his  competence  to  manage  a  school, 
and  to  teach  as  much  as  would  be  necessary,  were1 
he  to  have  the  actual  charge  of  a  school,  as  I  should 
value  a  man  who  had  actually  had  a  school  under  his 
charge,  and  who  at  the  same  time  showed  a  dispo- 
sition to  become  a  special  science  teacher. 

6028.  (Chairman.)  You  are  aware,  with  reference 
to  the  hist  question,  that  seven  ninths  of  the  students 
of  training  colleges  have  gone  through  the  apprentice- 
ship of  five  years  in  the  elementary  school,  and  are 
actually  likewise  trained  in  the  methods  of  teaching 
during  the  two   years  that  they  are   in   attendance 
upon  the  training  college.     Consequently,  as  far  as 
method   is    concerned,   they    would   come    to    your 
1  raining  college  with  a  very  considerable  acquaint- 
ance with  the  art  of  teaching  ? — Yes. 

6029.  But    if   they     superadded    to    that     some 
knowledge  of  science  obtained  in  the  training  college 
or  elsewhere,  that  would  in  your  view  be  a  consider- 
able qualification  ? — Certainly  a  high  qualification. 

6030.  Supposing  that   elementary  teachers  had  a. 
more  ripe  acquaintance  with   science  than   they   at 
present  have,  and  that  there  were  attached  to  certain 
elementary  schools  a  superior  department  in  which 
science  could  be  taught  to  boys  of  a  riper  age,  might 
not  H  pupil  teacher  at  the  end  of  his  apprenticeship 
be   allowed   with  advantage    to  select    whether    he 
would  go  to  the  ordinary  training  college,  or  whether 
he  would  come  up  to  the  science  training  college,  and 
would  he  not  at  the  end  of  five  years,   being   so 
qualified,  be  very  eligible  for  admission  ? — Yes. 

6031.  You  are  aware,  are  you  not,  that  it  has  been 
the  practice  in    certain    of  the   elementary  scientific 
schools  now  taught  in  the  evening  in  the  country,  to 
employ  a  class  of  assistant  teachers  who  have  been 
called  by  various  names,  local  teachers  or  candidate 
teachers,  and  who  have  discharged   functions  similar 
to  those   of  pupil    teachers  in    the  elementary  day 
schools  ? — Yes. 

6032.  Supposing  that  a  young  man  had  creditably 
performed  those  functions  for  a  year,  and  had  shown 
an  aptitude  for  teaching,  and  had  acquired  a  knowledge 
of  elementary  science,  I  apprehend  that  he  would  like- 
wise be  a  very  eligible  person  for  admission  into  the 
training  college  ? — Yes,  certainly. 

6033.  (Mr.     Samuelson.)    Taking    those    various 
classes  of  persons  who  might  enter,  would  you  require 
the  same  entrance  examination  from  all,  or  would  you 
let  each    compete    in  his  own  class  ? — I    cannot   oft- 
hand  say  what  would  be  exactly  the  best  mode  of 
proceeding,  but  I  would  have  as  fair  a  competition  as 

1   eniild  devise. 

6034.  In   fact    you  have   not  yet   considered   the 
ill •)  nils  of  the  entrance  with  regard  to  teachers  ? — No. 
I  ran  sec  analogies  ill  the  working  of  the   art   system 
that  would  be  applicable  to  this,  but  I  should  lies i late 
to  ilo  more  than  make  a  scheme  and  try  it  for  six 
months.     I  am  speaking  now  as  to  the  admission. 

6035.  Yon   contemplate,  do  you   not.  the  fusion   of 
the    present   School   of  Mines    and    the  College    of 
(  hi'inisiry  with  this  training   school? — I   think   that 
that  would  be  an  advantage  to  the  public. 

603'i.  In  the  School  of  Mines  I  believe  there  is  no 
entrance  examination  whatever  ? — I  am  not  able  to 
.•-peak  as  to  the  details. 

6037.  Assuming  that  which  is  the  case,  that  there 
is  no  entrance  examination  in  the  School  of  Mines  and 
t  lie  College  of  Chemistry,  it  would  almost  be  necessary, 
would  it  not,  on  account  of  that  fusion,  to  retain  the 


elementary  department  in  your  new  college  ? I  am 

not  so  sure  of  that. 

6038.  Do  you  moan  that  in  consequence  of  that 
fusion  you  might  see  fit  to  alter  the  curriculum  of 
the  old  institutions  ? — I  would  rather  not  pass    any 
judgment  upon  the  old  institutions. 

6039.  You  would  not  consider  it  to  be  necessary  to 
pledge  yourself  to  maintain  the  rules   of  those   old 
institutions  ? — Certainly  not. 

6040.  Assuming  that  those  schools  should  cease  to 
give  very  elementary  instruction,  some  portion  of  the 
space,  namely,  that  which  otherwise  would  have  to  be 
devoted  to  that  elementary  instruction,  would  be  saved 
in  your  new  school,  would  it  not  ? — I  do  not  think  we 
have  contemplated  very  elementary  instruction  in  our 
new  school.     I  do  not  think  we  contemplate  teaching 
arithmetic. 

6041.  My   question  had   reference   to   elementary 
scientific   instruction  ? — I    call     arithmetic    part    of 
elementary  scientific  instruction. 

6042.  To  take  the  science  of  chemistry  specifically, 
are  you  acquainted  with  the  evidence  which  was  given 
here  on  Tuesday  by  Dr.  Frankland,  in  which  he  stated 
that  a  certain  portion  of  the  space  would  be  required 
for  elementary  classes  in  chemistry  ? — Of  course  it 
has   to    be   precisely    defined    what     you    mean   by 
"  elementary,"  and   it  has   to  be  gravely  talked  out 
in  the  precise  details.     I  do  not  think  I  could  give  you 
any  answer  that  would  be  useful  upon  the  subject. 
I  do  not  think  that  a  person  coming  up  at  the  cost  of 
the  State  should  be  admitted  to  an  institution  like  this 
quite  at  zero  in  his  information,  but  how  much  above 
that  is  a  matter  to  be  found  out  when  you  set  about 
the  business.     By  this  scheme  it  is  proposed  to  have 
100  students  ;  they  will  come  up  in  various  stages  of 
competency  certainly  at  the  beginning,  whatever  you 
may   be   able   to   fix   afterwards,    and    100   students 
require  so  much  space. 

6043.  I  take  it  that  in  your  opinion  no  portion  of 
the  space  assigned  to  chemical  laboratories  in  the  new 
building  could  be  devoted  to  any  other  purpose  ? — 
I  repeat  what  I  have  already  said,  that  I  think  the 
building  that  is  now  in  construction  is  well  laid  out  to 
accomplish  the  views  which  were  entertained  when  it 
was  started;  but  that  if   it  were  desired  to  establish 
forthwith  a  training  school  for  science,  you  could  make 
provisional  arrangements  in  that  building,  and  by  other 
provisional  arrangements  that  exist  now,  to  start  the 
school  as  soon  as  that  building  is  ready.      Therefore, 
from  that  point  of  view,  it  would  not  be  quite  correct 
to  say  that  we  could  not  make  any  use  of  the  existing 
space  for  the  College  of  Science. 

6044.  I  am  speaking  merely  of  the  laboratory  space 
at  this  moment? — That  laboratory  was  laid  out  for  the 
purpose    of  answering   the    demand   of  the    science 
teachers,  who  come  as  they  have  been  accustomed  to 
do,  and  are  still  increasingly  desirous  to  do,    and  also 
of  the  College  of  Chemistry,  with  a^cousiderable  number 
of  students  coming  from  the  public.     If  you  say  that 
you  will  not  admit  any  outside  students,  and  that  you 
will  keep  it  rigidly  for  the  purpose  of  training  teachers 
in  various  ways,  then  of  course  you  could  use  a  good 
deal  of  it. 

6045.  But  assuming  that  the  pupils  of  the  existing 
Government  schools  are  absorbed  by  this  new  school, 
would  it  be  possible  to  carry  out  the  school  efficiently 
without  this  large  additional  expenditure  of  between 
40,000/.  or  50,OOOJ.  ?— Not  most  efficiently,  but  toler- 
ably so.    If  the  Commission  are  of  opinion  that  a  train- 
ing school  should  bo  established,  if  the  Government  are 
disposed  to  find  the  funds,  and  Parliament  are  disposed 
to  vote  the  money,  the  cheapest  plan  would  be  to 
establish  a  thoroughly  complete  institution;  but  like 
everything  else,  you  can  do  something  less  perfectly 
with  less  perfect  preparation  and  appliances. 

6046.  In  the  event  of  the  40,000/.  not  being  imme- 
diately forthcoming,  I  suppose  you  would  retain  the 
buildings  or  some  portion  of  the  buildings  of  the  pre- 
sent School  of  Naval  Architecture  ? — Some  portion  of 
it,  in  the  event  of  its  being  contemplated  to  have  this 
extension.    I  ought  to  say  tliut  I  think  any  extension 


ROYAL   COMMISSION  ON   SCIENTIFIC    INSTRUCTION,    KTC. : — MINUTES   OF   EVIDENCE.          385 


must  go  upon  the  other  side  of  the  road.  I  do  not 
think  thsit,  without  impairing  the  arrangements  of  the 
Sou Ih  Kensington  Museum,  the  building  could  }»•  put 
upon  that  ground  ;  lint,  I  apprehend  that  there  would  lie 
no  difficulty  In  putting  i(  on  tho  other  side  of  the  road, 
where  there  is  plenty  of  space. 

6047.  If  1  hi!  ([iiest  ion  were  one   of  choice  between, 
on  the  one  hand,  merely  utilmng  this  new  building  for 
chemistry  and  the  School  of  Naval  Architecture,  and 
leaving  the,  other  departments  at  the  mining  school  ill 
accommodated,  as  they  are  at  present,  and  on  the  other 
hand  going  on  with  your  present  buildings,  on  what  you 
call  !i  provisional  footing,  which  of  the  two  would  you 
choose? — The  latter,  without  any  doubt  at  all.    I  have 
no   doubt  that   if  Lord  de  Grey  told  my  Department 
that  it  must  do  the  best  it  could  with  the  existing  facts 
at  Kensington,  and  assuming  the  new  building  to  bo 
finished,  we  should  be  able  to  do  something  that  would 
not  be  discreditable;  and  although  it  would  not  be   as 
perfect  as  if  we  had  an  additional  building,   it   would 
be  a  good  deal  better  than  what  we  can  do  now. 

6048.  You  would  continue  to  conduct  the  training 
school  for  teachers,  in  addition  to   tho  other  govern- 
ment  schools  now   existing,  with   the  accommodation 
now  provided  ? — Yes,  I  would  pledge  myself  to  do  that, 
more  or  less  effectively. 

6049.  So  that  if  the  further  grant  of  40,000/.  were 
now  refused  it  might  bo  left  to  time? — Y'es. 

6050.  Assuming  this  training  school  to  be  conceded 
to  you,  it  would  necessarily  take  some  time  before  it 
could  be  put  into  operation  ;  do  you  in  the  meantime 
Contemplate  any  means  of  increasing  the  efficiency  of 
your  science  teachers  ? — It  is  contemplated  to  bring 
up  an  increased  number  of  teachers,  and  to  give  them 
during  a  certain  period  of  the  summer  more  precise 
instruction    than  they  have  hitherto  received.     You 
probably  have  seen  a  minute  which  has  been  passed 
upon  that  subject.     In  fact  it  is  intended    to  extend 
the  period  during  which   they  are  in   training.     The 
minute  is  as  follows  : — 

Science  Form,  No.  4.'iO. 
South  Kensington,  December  1870. 

SCIENCE  AND  ART  DEPARTMENT  of  the  COMMITTEE  op 
COUNCIL  ON  EDUCATION,  SOUTH  KENSINGTON. 

At  South  Kensington,  the  30/h  day  of  December  18/0. 
By  the   Right  Honourable  the  Lords  of  the  Committee  of 
Her  Majesty's  Most  Honourable    Privy   Council   on 
Education. 

1.  My  Lords  have  before  them  the  applications  from 
science  teachers  to  attend  the  special  (six  weeks')  courses 
for  training  in  teaching  at  South  Kensington  in  June, 
July,  and  August,  in  accordance  with  the  circular  of 
September  1870. 

~.  These  applications  are  so  numerous  that  it  is  impos- 
sible for  the  Department  to  make  the  selection  of  teachers 
to  attend,  as  was  originally  proposed.  My  Lords  have, 
therefore,  decided  to  make  the  selection  by  competition  at 
the  next  May  examinations. 

3.  The  competition  for  those  who  wish  to  attend  the  in- 
struction in  biology  will  be  in  animal  physiology,  zoology, 
vegetable  anatomy  and   physiology,  and   systematic   and 
economic  botany.     The  candidate  may  take  up  all  the  four 
subjects,  but  a  fair  proficiency  in  animal  physiology  and  in 
vegetable  anatomy  and  physiology  will  be  essential.      If 
this  proficiency  is  shown,  the  marks  obtained  in  the  other 
subjects  will  be  counted.    By  fair  proficiency  is  understood 
the  amount  of  knowledge  required  to  pass  in  the  advanced 
stage. 

4.  For  those  who  wish  to  attend  in  experimental  physics 
the  competition  will   be  in  acoustics,  light  and  heat,  and 
in  magnetism  and  electricity. 

5.  A  candidate  will  be  required  to  take  up  the  honours 
papers  in  those  subjects  in  which  he  teaches,  or  in  which 
he  is  qualified  to  earn  payments,  but  in  any  of  the  other 
subjects  of  the  group  in  which  he  is  competing  he  may 
take  the  advanced  or  the  elementary  paper.     The  marks 
obtained  in  these  subjects  will  count  as  in  the  competition 
for  Royal  Exhibitions.    The  papers  of  the  teachers  who  ;irc 
competing  will  be  specially  and  separately  looked  over  by 
the  profrssional   examiners — the  examination  being  com- 
petitive only — and  the  teachers  who  answer  best,  probably 
to  the  number  of  about  45  in  each  group,  will  be  allowed 
to  come  to  London  for  the  six  weeks'  course  of  training. 
They  will  receive  their  travelling  expenses,  namely,  second- 
class  railway  fare,  and  30s.  a  week  while  in  London.    The 
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results  of  the  teachers'  examination  will  not  be  published. 
Each  candidate  will  be  informed  of  the  position  in  which 
he  would  have  been  placed  had  he  been  examined  as  an 
ordinary  candidate  for  honours.  If  he  wish  his  success 
recorded  it  will  be  done  in  the  ordinary  way. 

I!.  The  biology  course  will  commence  on  the  14tb  June, 
and  the  course  on  experimental  physics  on  the  5th  July. 

7.  It  must  be  understood  that  no  teachers  except  such 
as  come  up  under  the  foregoing  rules,  will  have  travelling 
allowances  under  section  68  of  the  Science  Directory.  No 
persons  are  eligible  to  receive  the  allowances  granted  by 
this  minute  except  those  who  have  been  engaged  in  science 
teaching  under  the  Science  and  Art  Department  during 
the  session  1870-71. 

6051 .  You  have  put  in  the  minute  of  the  Committee 
of  Council,  dated  the  30th  December  1870;  that  minute, 
I  believe,  describes  what  it  is  proposed  to   do  with 
respect  to  training  teachers  during  the  present  year  ? — 
Yes. 

6052.  In  what  respect  does  this  scheme  vary  from 
that  of  previous  years? — In  principle  not  at  all  ;  in 
extent,  it  differs  somewhat,  inasmuch  us  it  takes  up 
two  specific  subjects  comparatively  new. 

6053.  Does  it  increase  the  length  of  training  which 
each  teacher  will  receive  ? — Yes. 

6054.  In  all  the  subjects  ? — In  the  subjects  named 
in   the  minute,   a   six  weeks'  course   in   experimental 
physics  and  biology.     Of  course  we  might  have  taken 
man}-  more,  but  we  had  to  consider  what  the  Treasury 
would  say  to  the  estimate. 

6055.  Does  that  mean  that  each  teacher  is  to  be 
trained  during  the  six  weeks  ? — Yes. 

6056.  With  regard  to  the  subjects  which  were  taken 
in  previous  years,  the  conditions  are  to  remain  the 
same,  are  they  ? — No,   this  takes  the  place  of  them  ; 
for  instance,  no  teachers  of  chemistry  are   to  come  up 
this  year,  but  the  teachers  are  to  be  trained  in  ex- 
perimental physics  and  biology. 

6057.  Will    there   be   any   examination   of    those 
teachers  after  the  conclusion  of  the  course  ? — I  appre- 
hend so. 

6058.  And  will  the  teachers  obtain  any  recognition, 
either  pecuniary  or  otherwise,  upon  the  results  of  that 
examination  ? — Not  pecuniary,  but  perhaps  otherwise. 

6058a.  Is  there  any  intention  of  making  the  examina- 
tion of  the  teachers  at  large,  whether  they  come  up  to 
those  courses  or  not,  more  stringent  than  it  is  at  pre- 
sent ? — There  is  nothing  of  that  sort  I  think  at  present 
under  consideration. 

6059.  A  question  was  asked  you  as  to  the  desirable- 
ness of   inspecting  science  classes  by  means  of  the 
persons  charged  with  tho  inspection  of  elementary  and 
other  schools.     Do  you   think   it  would    be   possible 
amongst   the  class  of  persons  who  now  inspect  such 
schools  to  find  competent  examiners  in  science  ? — It  is 
most  unlikely. 

6060.  Could  you  suggest  any  savings  in  the  annual 
expenditure  of  your  department  which  might  be  set 
against  the  40,0007.  or  50,0007.  which  you  think  it  would 
be  desirable  to  expend  in  the  extension  of  the  science 
school  buildings  ? — Xo,  none  that  I  can  think  of.     It 
would  be  just  so  much  outlay  for  the  building  for  the 
new    work.     It    would    of  course  add    much    to  the 
efficient  working  of  the  (leological  Survey  if  the  teach- 
ing  at    Jermyn    Street    were    transferred    to    South 
Kensington,  and  the  teaching  would  be  all  the  better 
for  having  special  accommodation  rather  than  a  pro- 
visional one. 

6061.  Assuming   the  sum  which  you  consider  de- 
sirable in  order  to  complete  the  school  to  be  granted, 
over  how  many  years  do  you  think  the  expenditure 
might  be  spread  ? — That  is  for  the  Treasury  to  de- 
termine.    As  far  as  my  opinion  goes,  if  the  work  is  to 
be  done,  I  think  the  sooner  it  is  done  the  better.     1 
should  say  one  year. 

6062.  If  you  had  the  money  you  could  lay  it  out 
with  advantage  in  one  year  ? — Certainly,  and  we  know 
enough  about  plans  of  schools  to  make  it  a  reasonably 
good    work    at    once,  without  waiting    for  more   ex- 
perience. 

6063.  And  until  you  had  the  whole  I  suppose  you 
would  scarcely  derive  any  benefit  from  any  portion  ? — 
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//  Coif  £«  I  think  if  we  had  to  stnrt  a  college  with  tho  '"  w 
.  <im/  buildings,  which  are  now  nearly  completed,  and  such 
D.  -ional  arrangements  as  could  be  made,  that  to  some 

y,  R.E.  ,,XIl.nt  would  ho  a  wasteful  expenditure;  but  if  the 
nation  is  too  poor  to  afford  the  45,000*.,  it  is  better  to 
do  that  than  not  to  do  anything  ;  but  the  cheapest  and 
best  phiu  would  be  to  decide  to  do  the  thing  and  to  do 
it  at  once. 

6064.  And  consequently  the  40,000*.  or  50,000*. 
would  not  become  available  until  the  whole  of  the 
proposed  additional  accommodation  was  completed  ? — 
No,  it  would  not.  If  you  make  a  temporary  arrange- 
ment you  have  the  cost  of  that  temporary  arrange- 
ment, whatever  it  may  be,  plus  the  45,000*. 

606.5.  That  would  make  a  total  expenditure  of 
about  110,000*.  besides  the  cost  of  the  present  tem- 
porary buildinss  for  the  School  of  Naval  Architecture  ? 
—Yes. 

6O66.  And  that  would  be  without  any  fittings  ? — 
This  45.000/.  included  the  fittings. 

60(57.  Would  the  45,0007.  also  include  the  fittings 
for  the  present  building,  which  is  being  erected  at  an 
expense  of  about  66,000*.  ? — That  is  provided  for  in 
the  66,000*.  already  voted  and  incurred. 

6068.  Are  the  laboratory  fittings  included  in  that  ? 
— Yes. 

6069.  And  you  have  no  reason  to  think  that  that 
expenditure  will  be  exceeded? — No,  none. 

6070.  Are  they  contracted   for  ? — A  considerable 
portion.      The  joiners'   work,    and   some   plasterers' 
work,  and  so  on,  has  yet  to  be  contracted  for  ;  but  we 
have  no  reason  to  think  that  the  estimate  of  66,000*. 
for  the  completion  of  the  building  will  be  exceeded. 

6071.  Have  you  read  the  evidence  which  has  been 
given  before  this  Commission  with  reference  to  the 
working  of  the  existing  elementary  science  schools  ? 
— No  ;  I  have  only  read  my  own  evidence. 

6072.  (Chairman.)  Many  questions  have  been  put 
to  you  as  to  the   probable  sources  of  the  supply  of 
students  to  the  proposed  training  college  for  scientific 
teachers.      Might    I  venture     to    bring   under   your 
attention,  with  a  view  to  correction  from  you  if  your 
experience  enables  you  to  contradict  it,  the  following 
sources  of  supply — that  the  candidate  for  admission 
by  a  matriculation  examination  should  have  had  tho 
training  of  a  pupil  teacher  in  an  elementary  day  school 
with   some  knowledge  of  science,  or  that  he  should 
have  been  what  has  been  in  the  country  denominated 
a  candidate  teacher  in  a  scientific  evening  elementary 
school,  or  that  he  should  have  been  a  student  for  two 
years  in  a  training  college  ;  and  should  wish  to  super- 
add  botli  to  the  knowledge  which  he  had  acquired  in 
that  apprenticeship,  and  to  that  which  he  had  obtained 
in  the  training  college,  a  training  such  as  was  suggested 
by  Professor  Frankland,  of  nine  mouths   in   the  train- 
ing college,   at    South  Kensington,  or  that   he    should 
have  been    previously  an   elementary  science   teacher, 
iniiler  thi'  existing   regulations   of  the  Department  in 

i  he  country,  and  should  have  given  proofs  of  zeal  and 
skill,  and  should  be  able  to  pass  a  matriculation 
examination,  or  that  he  should  have  been  previously 
an  elementary  day-school  teacher,  but  should  have 
preferred  to  devote  his  future  time  mainly  to  scientific 
teaching,  or  that  he  should  be  a  self-taught  student 
with  u great  desire  to  apply  what  knowledge  he  had 
acquired  to  the  instruction  of  others,  and  so,  having 
such  H  previous  history,  that  he  should  come  up  to  pass 
a  matriculation  examination  ;  would  you  think  those  to 
lie  probable  and  legitimate  sources  of  students  for  the 
proposed  Irainiru -college  ? — I  think  that  that  enumera- 
tion nearly  exhausts  all  possible  cases,  and  I  think  it 
would  lie  quite  proper  to  begin,  at  least,  by  exacting 
those  conditions. 

607.'5.  When  you  said  previously,  somewhat  demur- 
ring to  the  questions  put  to  you  as  to  the  guarantee 
which  should  be  taken  after  :i  large  expenditure  by 
the  State  on  the  training  of  students  in  the  scientific 
training  colli-ge  at  South  Kensington,  that  you  relied 
somewhat  upon  receiving  the  students  from  some  such 
sphere,  I  suppose  you  mainly  depended  upon  tin- 
evidence  given  of  a  tendency  in  the  student's  life  which 


led  him  to  devote  himself  to  teaching  ? — Yes  ;  I  think 
that  would  be  as  good  a  guarantee  as  you  could  exact. 

6074.  And   I   understood  you   to    draw   a    marked 
distinction  between   a   person   having  such  a  previous 
history,  and  one  who  came  out  of  the  colour  shop  of  a 
manufactory,  all  of  whose  previous  training  had  been 
connected  with  commercial   business? — 1    think   that 
you  could  in  practice  make  a  marked  distinction,  and 
you  could  make  regulations  by  which  the  State  would 
run  a  risk  in  one  case  and  none  in  the  other,  and  yet 
do  service  to  both. 

6075.  Taking  the  class  of  candidates  for  instruction 
which  I  have  described,  and  the  fact  that  they  passed 
a   matriculation  examination   of   gradually  increasing 
stringency  in  successive  years,  what  length  of  training 
do  you  contemplate   as  likely  to  fit  them   for   such 
functions  as  might  have  to  be  discharged  say  10  years 
hence  ? — That  is  a  mere  speculation.  I  can  conceive 
that     you    might    do    good    service    by  keeping   a 
man    a  single  year,  but  that  has  to  be  tried,    and  it 
will    very  much  depend   upon   the    demand  of    the 
market.     At  the  present  time,  in  our  Art  schools  the 
demand  of  the    market  for  art  teachers  is  such  that 
we    can   hardly  keep   a    man    who   has    taken   two 
out  of  six   certificates ;   he   goes  away   taking    two 
certificates,  whereas  he  ought  to  take  six  if  he  were 
trained    thoroughly.     In  the   same    way,    a  Science 
teacher,  if  he  is  to  teach  two  or  three  subjects  as  a 
teacher,   would  require   to   stay  two  years  or   three 
years,  and  yet  (though  I  do  not  quite  expect  it,  still 
it  is  quite  possible  that  there  may  be  a  similar  demand) 
he  might  go  away  after  having  stayed  only  one  year, 
having  mastered  and  got  only  one  subject. 

6076.  Does  not  very  much  depend  upon  the  pecu- 
liarity of  the  institutions  in  the  district  from  which 
the  student  came,  and  to  which  he  might  be  disposed 
from  load  association  to  direct  his  attention  in  the 
applications  of  science  to  the  industry  of  that  district ; 
as,  for  example,  if  a  student  came  from  a  mining  dis- 
trict, he  might  need  instruction  in  physical  geography, 
geology,  applied  mathematics,  mechanism,  machinery, 
and    perhaps     some    chemistry  ;    in    order    to    pass 
through  a  course  like   that  more  time  would  be   re- 
quired than  if  he  sought  instruction  only  in  a  couple 
of  branches  ? — That   would  depend  upon   the    quali- 
fication with  which  he  came  up.     I  think  you  would 
not  be  able  to  lay  down  very  marked  lines  of  definition 
as  to  how  long  a  man  should  remain  in  training. 

6077.  On  the  question  of  method,  and  the  necessity 
of  a  student's  acquiring  a  knowledge  of  the  principal 
scientific  laws  of  teaching,  and  some  skill  in  the  art  of 
applying  those  laws,  would  it  not  be  easy  in  London 
to  give  the  students,  under  qualified  superintendence, 
opportunities  for  teaching  in  the  local  science  schools 
in  London  ? — Yes,  that  might  be  part  of  the  system  ; 
it  is  part   of  our    system   in    teaching    drawing   and 
painting  that  the   student  has    to   attend   a   certain 
number  of  elementary  schools  in  the  metropolis,  and 
that  is  the  practice  that  he  gets. 

6078.  So  that  upon  reflection  you  would  see   no 
very  great  difficulty,   but    in    fact    abundant    facility 
under    skilled    direction,    in    not    merely  giving    the 
students   an    acquaintance  with  the  laws   that    govern 
scientific   instruction,  but   also  practice  in  the  appli- 
cation  of  those  laws  ? — I  think   it   is   quite   possible 
to  make  that  part  of  the  course,  and   to  find   this 
practice  in  London  which  would   be   very  applicable 
to  the  public  out  of  doors. 

6079.  Is   there  anything  that  you  would  desire   to 
add   to   what    you   have   already   stated  to  the   Com- 
mission ? — Not   upon    the    subjects    already    touched 
upon.     Upon  the  museum  question,  if  the  Commis- 
sion  goes   into  that  as  a  part  of  public  instruction    in 
science,  I  should  like  to  speak  at  some  future  time. 

6080.  (Cliiiiritinii,    to    Captain    Donnelly.)    The 
Commission    would  desire  to  know  whether  there   is 
anything   which    you    would    like   to   state    to    them 
arising    out  of  your  perusal   of  the  evidence  which 
has  been   presented  to  the  Commission,  either   in   the 
way  of  comment  upon  the  evidence  of  the  witnesses, 
or  by  way  of  correction  ? — I  have  only  looked  over 
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a  small  portion  of  this  evidence,  several  points  have 
struck  me,  some  apparently  mistakes  in  statistics. 
It  is  rather  difficult  for  me  to  go  over  points,  for  i  am 
afraid  I  should  weary  the  Commission  in  enlarging 
upon  what  may  wrongly  strike  me  as  worth  referring 
to.  There  are  one  or  two  mistakes,  however,  which 
I  should  like  to  correct;  hut  otherwise  I  would 
suggest  that  it  would  be  better  if  the  Commission 
would  call  attention  to  those  [joints  which  they  think 
of  sufficient  importance  for  me  to  put  in  any  cor- 
rection or  explanation  of. 

6081.  Will  you  state  those-points  which  you  think 
to  be  the  most  important  ? — I  will  give  as  an  illustra- 
tion  question   and   answer    No.    1616   in    Professor 
Fleeming  Jenkin's  examination.     He  has   evidently, 
from  his  answer,  got  entirely  wrong  with  regard  to 
the  facts  and  statistics  of  the  annual  report  from  which 
he  quotes.     In  his  examination  he  dwelt  very  strongly 
on  the  advisability  and  the  necessity  for  encouraging 
mechanical  drawing.     Professor    Huxley  asked    him, 
"  I  presume,  from  what  you  have  said,  that  you  do  not 
"  think  that  the  conditions  laid  down  by  the  Science 
"  and   Art   Directory  which   provide   instruction   in 
"  machine  construction  and  drawing  arc  at  all  adequate 
"  to  encourage  drawing  of  that  sort  ? "     The  answer 
is,  "  It  is  impossible  to  exaggerate  their  inadequacy. 
"  I  have  got  a  few  figures  with  me  which  will  explain 
"  that  inadequacy.     In  1867," — taking  his  first  point, 
and  of  course  going  back  to  1867,  or  rather  what  it 
really  is,  the  instruction  in  1866  gives  a  very  wrong 
idea  of  what  is  doing  at  the  present  moment  ;  the 
statistics,  as  far  as  they  go,  referred  to  what  happened 
in  1866,— Mr.  Jenkin  says,  "In  1867  there  were  17,210 
"  students   who    learnt    free  -  hand   drawing    in   the 
"  government  schools."     That  is  incorrect,  because  it 
does  not  take  in  night  classes,  but  that  is  unimportant. 
"  There  were  105,695  taught  drawing  through  the 
"  agency  of  the  Department ;  there  were  6,583  teachers 
"  who  received  certificates  of  competency  in  free-hand 
"  drawing."     I  do  not  know  what  that  means,  because 
there  is  no  such  number  that  we  know  of,  of  men  having 
received  certificates  of  competency  in  free-hand  draw- 
ing.    The  outside  would  be  1,500. 

6082.  (Mr.  Samuelson.)   I  suppose   he   meant   art 
students  of  every  kind  ? — But  then  there  are  nothing 
like  6,000.      He  says,  "  who  received  certificates  of 
"  competency  in  freehand  drawing."     There  is  evi- 
dently some  great  mistake  there.    "  That  may  perhaps 
"  meet  the  requirements  of  the  country  in  free-hand 
"  drawing.      Now  for  mechanical  drawing.       There 
"  were    13   teachers  as   against  1,583  who   received 
"  certificates."     In  the  first  place  it  is  evident  that 
Mr.  Jenkin  has  entirely  left  out  from  those  figures 
the    mechanical     drawing,    which     is    taught    as    a 
science  subject.     I  do  not  know  where  he  gets  the 
13   teachers    teaching    mechanical    drawing,    because 
it  was   taught,  I  believe,  in  every  Art  School,    more 
or   less,  and  there   would    be   something  like   90  at 
that  time.     Taking  mechanical  drawing  as   a  science 
subject,  there  were  52  classes  in  that  year  which  taught 
descriptive  geometry,  43  classes  which  taught  mechani- 
cal and  machine  drawing,  and  27  which  taught  archi- 
tectural drawing,  so  that  I  do  not  know  what  that    13 
refers  to  at  all,  or  where  it  comes  from.     "  There  were 
"  20  schools   received  assistance  because  they  taught 
"  drawing  and  such  teaching  ! "     Now  I  do  not  know 
at  all  where  that  20  comes  from.     There  were  a  great 
many  more  science  classes  than  that,  and  there  were 
of    course   infinitely  more   art    classes    at  that    time. 
"  The  payments  for  results  were  34,851£,  paid  to  en- 
"  courage    free-hand    drawing."     That    is    a    curious 
mistake,  and  I  could  not  at  first  find  out  how  it  arose. 
It  seems  that  there  were  34,851  payments  made  of 
l.v.,    2s.,    and    3s.,   and   also   10s.  on  account  of  ele- 
mentary work.     The  number  of  payments  have  been 
added  together,  and  he  has  taken  the  total,  34,851,  as 
34,8ol/.  paid  to  encourage  free-ham  I  drawing,  whereas 
1  believe  the  total  payments  on  account,  of  art  altogether 
were  only  7,306/.     Then  lie  stated  that  340/.  were  paid 
to  encourage,  mechanical  drawing.       In  the  art  division 
it  has  never  been  taken  out  how  much  of  the  payment 


is  given  for  mechanical  drawing,  but  on  the   science  H.  Cole,  £«g.. 

side    during    that    year   (here    was    something    over  c*''l! /"/"•'/ 

2,000/.    paid   for    mechanical    drawing.      Mr.  Jenkin  /;"„„<,//..  /j^; 

goes  on    to    say,    "If    you    happen    to    hold     the          '_ 

opinion    that    I    hold    that    mechanical    drawing  17  Feb.  1871. 

is   much  more   important  as  a  means  of  training  to         

the  working  classes,  you   can  imagine   my   anxiety 
to  arrive  at  something  exceedingly  different  from 

that.  Then  the  total  |>:mnent  on  results  for 
scientific  education  was  o,000/.  as  compared  with 
34,85 11.  for  free-hand  drawing  alone,  and  I  do  not 
think  that  drawing  is  so  much  more  important 
than  science."  As  I  have  pointed  out  the  figures 
are  entirely  erroneous.  I  thought  it  might  be  worth 
while  to  point  out  to  the  Commission  that  really  very 
great  efforts  are  made  t«  encourage  that  particular 
branch  of  instruction.  It  begins  with  the  art  division, 
where  you  have  practical  geometry  in  three  stages, 
of  which  I  have  examples  here, — the  first  grade,  the 
second  grade,  and  the  third  grade — with  the  eleun  u(- 
of  architecture  and  perspective.  Payments  are  also 
made  in  art  night  classes  for  the  drawings  made 
by  artizans,  and  all  descriptions  of  mechanical  and 
architectural  drawing.  Then  in  the  science  division, 
which  as  it  were  takes  up  the  subject  from  that 
point,  there  are  very  large  classes  (it  has  always 
been  a  very  favourite  subject)  in  practical,  plane,  and 
solid  geometry,  in  machine  construction  and  drawing, 
and  in  building  construction  and  drawing.  The  totals 
last  May  were  these : — There  were  257  classes  in 
practical,  plane,  and  solid  geometry,  with  6,413 
students  under  instruction  ;  in  machine  construction 
and  drawing  there  were  247  classes,  with  6,000  and 
odd  students,  and  in  building  construction  and 
drawing  there  were  726  classes,  with  5,000  and  some 
odd  hundreds. 

6083.  Can  you  refer  to  the  reports  of  the  examiners 
upon  this  special  subject  ? — I  think  those  reports  were 
put  in  evidence. 

6084.  Will  you  just  read  briefly  what  they  state  as 
bearing  upon  this  subject  ? — I  have  before  me  the  17th 
report,  namely,  that  for  the  year  1870,  and  at  page  63 
there  is  this  passage  : — "  The  examination  in  practical 
geometry  has  been  as  satisfactoiy  as  can  perhaps  be 
expected  till  geometry,   in  the   most   comprehensive 
sense  of  the  term,  is   more  studied  in  schools  and 
colleges  than  it  is  at  present  in  this  country.     The 
adherence  to   Euclid   as  the  sole   authority   on   this 
science,  however  well  calculated  that  work  may  be  to 
foster  intellectual  judgment  among  the  more  educated 
classes,  prevents  the  proper  attainment  of  that  branch 
of  mathematics  which  is  most  important  to  all  who  are 
intended  to  practise  any  of  the  arts  of  construction. 
This  is  due  to  the  unattractive  form  in  which  that  great 
work  is  arranged,  more  especially  as   regards  the  5th, 
llth,   and    12th   books.     Now   for   such   students  a 
knowledge  of  pure  theoretical  geometry   of  a   more 
advanced  kind  than  is  comprised  in  the  '  Elements ' 
is  absolutely  necessary.     In  England  there  are  few 
works  which  contain  this  extension  of  the  sciences; 
while  on  the  continent,  where  Euclid  has  long  been 
discai'ded,  there  is  an  abundance  of  excellent   works 
purposely   framed  to    inculcate    all    the    knowledge 
required  by  practical  men.     The   instructors   in  the 
various  science   schools    and    classes    are    generally 
inefficient   from    the    want   of   this    more    extended 
knowledge  ;    they    consequently    teach    their    pupils 
empirical  and  very  objectionable  constructions,  which 
are  not   only   more  circuitous   than   authentic   ones, 
but    are  also   calculated    to    retard   any    advance    in 
sounder  knowledge   among  their  scholars.     Certainly 
these    instructors    may   plead    in    excuse  the   want 
of    a   sound   elementary    work     by    which   both    to 
learn  and  to  teach  geometry.     Of  course   among  the 
candidates,   there  are    many  not    deserving    of   these 
strictures,  who  show  a  sound  knowledge  of  geometry 
rightly  applied,   and  whoso   constructions  are   conse- 
quently both  accurate  and  unobjectionable.     Having 
on  ,-everal  former  occasions  pointed  out  the  cause>  of 
the  numerous  failures  of  candidates  in  subjects  II.  and 
III.,  and  observing  that  these  defects  are  as  glaring  as, 
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//.  <"../<•.  £«.;.,   ,.\.T,  I  must  emphatically  state  that  the  instruction  in 
I'.H.,  and       thei-e  subjects  must  In-  most  objectionable  and  defective  : 
CaPl  J-  f-  U-  the  candidates  generally  are  not  taught  the  essential 
_  principle  u]Hin  which   accuracy   of  drawing    is  based, 

17  Feb   1871.     that  in  order  to  ensure   that  accuracy,  the  central  line 
.  '    or  '  axis  of  symmetry,'  of  not  only  the   larger  but  :ilso 

of  all  the  subordinate  parts  of  any  work  of  construc- 
tion should  l>e  first  drawn.  Further,  the  candidates 
i  to  have  no  exertion  that  the  plan,  elevation, 
ami  section  of  the  same  object  should  be  co-ordinated 
according  to  the  first  principles  of  solid  geometry. 
These  obvious  principles  of  all  mechanical  and  archi- 
teetural  drawing  are  flagrantly  neglected  by  the  candi- 
dates. Their  drawing  is  in  consequence  worthless 
and  discreditable.  A  very  slight  inspection  of  the 
candidate's  work  shows  vhat  by  far  the  greater  number 
have  no  knowledge  of  what  they  are  drawing,  either 
us  regards  its  use  or  construction,  and  that  they  have 
1'cen  taught  only  to  eopy  bad  diagrams  set  before  them. 
While  so  employed  they  receive  no  instruction  on 
the  use  or  the  construction  of  the  piece  of  mechanism, 
or  part  of  a  building,  the  relative  proportion  of  its  parts, 
or  the  materials  of  which  each  part  is  made  ;  the  learner 
only  copies  the  figure  before  him  as  so  many  litirx. 
These  remarks  more  especially  apply  to  subject  III. 
I  believe  the  candidates  often  do  not  know  a  brick 
wall  from  a  timber  framing,  and  generally  show  far 
greater  ignorance  of  the  construction  in  this  subject 
than  they  do  in  machinery.  But  it  is  necessary  to 
state  that  in  both  subjects  there  are  exceptions ;  in 
many  cases  the  drawing  is  excellent,  and  a  fair  know- 
ledge is  indicated  by  the  candidate's  work.  The 
candidates  often  neglect  the  conditions  of  the  ex- 
amination papers,  and  instead  of  completing  a  few 
figures  well  they  attempt  several  which  are  commenced 
and  left  imperfect,  thus  forfeiting  much  of  the  credit 
they  would  otherwise  be  entitled  to." 

6085.  Have  you  any  reason  to  believe  that  that  is 
not   a  fair  description   of  the  actual  results  of  the 
science  teaching  of  the  Department,  or  to  dispute  that 
statement  ? — Not  at  all  in  that  subject  certainly.     I 
might  point  out  at  the  same  time  that  in  the  year 
1859,  when  the  Department  commenced  to  encourage 
instruction  in  this  subject,  we  were  told  on  the  very 
best  authority  that  there  was  no  class  in  the  country 
where    an    architectural    draughtsman   or  a   machine 
draughtsman    could    be   taught  his  art   except    in    a 
machine  shop  or  in  a  draughtsman's  office ;  and  certainly 
we  did  not  know  of  any  class  existing  where  such  a  tiling 
as  descriptive  geometry  was  taught  at  all.     Of  course 
there  is  a  great  deal  of  inefficient  instruction  being 
given,  and   it  is  the  examiner's  duty  to  point  out  as 
strongly  as  possible  that  it  is  so  ;  but  you  must  remem- 
ber that  there  are  a  great  number  of  classes  where  a 
great  amount  of  efficient  instruction  is  being  given, 
and  the  proof  of  that  is  the  number  of  persons  that  the 
examiner,  who  makes  these  strictures,  does  at  the  same 
time  pass  as  having  been  fairly  taught.     (Mr.   Cole.) 
In  1852  it  was  not   thought  a  proper  thing  to  teach 
carpenters  and  joiners,   and  there  is  a  minute  on  the 
records  of  the  office,  made  by  Mi'.  1'ortcr,  that  it  is  no 
part    of   tlic   business   of   the   school   of   art  to  teach 
carpenters  and  joiners  geometry  at  all.     We  always 
had  the  flavour  of  science  before  we  called  it  science. 
6086-7.  What  was  the  proportion  of  successes   and 
failures    in    those    three    subjects? — (Captain    Don- 
in  Hi/.)  Of  course  the  people  who  do  not   pass  are  no 
worse  off  than  before,  when  they  were  not  taught  at  all; 
but  of  those  who  were  (aught  and  passed   in  the  ad- 
vanced  stage   of  practical,    plane,  and   solid  geometry 
there  were -lit  per  cent,  in  the  1st  class  and  22  per  cent, 
in  the  2nd  class,  and  28  per  cent,  of  failures.     In  the 
elementary   stage  there   were   19  per   cent,  successes 
in    the    1st  ela>s.    l.'i'T  per  cent,   iii  the  2nd  class,  13 
per  cent,  in  the  ,'ird  class,  and  54  per  cent,  of  failures. 
In  machine  construction   and  drawing  there   were   in 
the  advanced  stage  <>1  per  cent.   1st  class.  42|  percent. 
2nd  class,  and  50  per  cent,  failures;  Bad  18  per  cent. 
1st  class,    17^  per  cent.    2nd  class,  and    2',>  per  cent. 
3rd  class,  and  46.',  percent,  failures  in  the  elementary 
stage.     In  building  construction  there   were   13  per 


cent,  in  the  1st  class  in  the  advanced  stage,  39  per 
cent,  in  the  2nd  class,  and  47  per  cent,  failures. 
In  the  elementary  stage,  there  were  (i.1,  percent.  1st 
cko,  141-  per  cent.  2nd  class,  and  27"  per  cent.  ;ird 
class,  and  51  per  cent,  failures,  the  numbers  being 
very  large. 

6088.  Is  it  not  the  case  that  the  greater  number  of 
passes  have  been  in  certain  schools  and  districts,  and 
that  a  very  large  proportion  of  the  failures  have  been 
in  certain  other  schools  and   districts? — Yes,   and   of 
course  that  very  soon  cures  itself,  because  if  a  man 
finds  that  he  cannot  make  anything  out  of  the  teach- 
ing we  find  that  he  gives  up  trying. 

6089.  (Chairman.)  Is  there  any  other  point  upon 
which  you  would  wish  to  furnish  the  Commission  with 

corrections  of  the  evidence  which  has  been  given  'i 

There   was   a   point   in   the   same  evidence  of   Mr. 
Fleeming  Jeukin  with  regard  to  the  higher  scientific 
instruction.     In  answer  to  question  No.  16l;j    Mr. 
Jenkin  says,  "In  founding  the  new  chairs  to  which  I 

have  alluded  you  might  say,  I  will  pay   you  for  the 
next  five  years  such  a  salary,  and  at  the  end  of  that 
time  if  you  do  not  have  an  average  attendance  of  so 
many  pupils  I  shall  consider  that  the  chair  has  failed. 
and  your  appointment  will  come  to  an  end,  and  that 
might  be  continued  from  five  years  to  five  year-, 
taking  the  number  of  pupils  who  are  willing  to  pay 
'  the  fee  as  a  real  test  of  the  utility  of  the  chair."     I 
should  say  that  as  a  method  of  practically  working  a 
government  system  that  would  be  impossible  to  carry 
out.     If  the   number  of  students  fell  a  few  short  it 
would  be  absolutely  impossible  to  withdraw  the  salary, 
nor  do  I  believe  it  would  be  possible  in  any  case  to 
withdraw  a  professor's  salary  after  he  had  been  working 
for  five  or  six  years.     You  would  have  such  an  outcry 
against  the  public  department  that  they  would  not  dare 
to  do  anything  of  the  kind.     I  think  this  question  came 
up  on  a  previous  occasion  when  Mr.  Cole  was  being 
examined  as  to  the  projwsition  made  for  aiding  higher 
scientific  instruction  by  the  Department.     It  was  then 
stated  that  we  thought  the  best  way   was    to  grant 
exhibitions  and  scholarships  to  the  students,  carrying 
with  them    the  payment   of  fees,    and  to  allow    the 
student  to  select  the  place  where  he  would  go  within 
certain  limits  ;  such  limits,  for   instance,   as  that  the 
State  department  should  keep    a  list  of  the  places  at 
which  the  exhibition  might  beheld.      The  plan  would 
thus  work  itself  out  according  to  the  goodness  of  the 
teaching,  which  would  as  a  rule  be  the  reason   why 
the  student  would  select  one  college  in  preference  to 
another.     There  is  one    other    point  I   mav  refer  to. 
At  question  340  I   think   Mr.  Samuelson  asked  Pro- 
fessor  Huxley    a  question    from  which    apparently    a 
portion   of  my  memorandum   has    been    entirely    mis- 
understood.    Mr.    Samnelson   says,    "  You  would  not 
approve,   I   suppose,  of  the  suggestion  contained  in 
Captain  Donnelly's  paper  of  the  12th  of  November 
1867,   with  reference  to  the  teaching  of  science  in 
elementary  schools,  that  the  Science  and  Art  Depart- 
ment should  make  a  return  of  the  results  to  the  Edu- 
cation Ofliee,  and  that  the  function  of  the  Kdiiealion 
1  )epartment  should  simply  be  to  pay  upon  tho>e  results." 
I  would    say   that  the   mischief  of  the  question  (as  the 
lawyers  say)lies  in  the  word  "simply," — that  the  1  •'.(]  mo- 
tion Department  would  simply  have  to  pay  upon  results. 
My  proposition  was  "that  probably  it  would  be  advis- 
'•  able  that  the  payments  should  be  made  through  the 
"  Education  Department,   who  would  then  have  full 
"  control  of  the  matter."     This  was  carrying  out  very 
much  the  same  principle  as  had  been  in  force  with  regard 
to  art  ;  the  certificate  payment  to  the  masters  teaching 
in  the  elementary  schools  which  they  earned  on  accouiit 
of  art   instruction   was  made  through  the  Education 

Department,   so    that    the     Education    Department 

the  other  branch  of  the  office — had  full  control  over 
their  teachers,  and  knew  exactly  what  they  were  earn- 
ing from  both  sides.  That  prevented  the  ill  effects  of 
the  teacher  serving  two  masters,  one  of  whom  was 
ignorant  of  what:  the  other  was  doing.  Of  eonrse 
somebody  must  employ  the  examiners,  and  according 
to  my  proposal  the  examiners  would  continue  to  be  as 
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they  arc  now,  employed  by  the  Science  and  Art 
Department,  but  the  action  of  the  two  departments 
would  be  in  harmony. 

6090.  You  would'  think  it  applicable  to  every  class 
of  teachers  that  they  should  acknowledge  one  and  not 
two    masters  ? — Yes  ;  and   it    is   merely   a    matter    of 
arrangement  between  the  two  branches  of  the  office. 

6091.  (Mr.  Sanme.lKiiti.)   What  would  the  function 
of  the  Whitehall  Education  Department  really  be  ? — 
— The  payments  would  be  made  only  through  them. 
They  would  have   full   control  over  their  teachers, 
and  there    would    be  no    liability  of  the  one  depart- 
ment seducing    away   a  teacher  from  his  proper  work 
under  the  other. 

6092.  (Chairman.)  The   same   thing  would   apply, 
for   example,  to   any    inducements   to  the  study    of 
science  which  might  be  offered  by  the  Science  and 
Art  Department,  that  they  should  all  come  under  one 
great  education  department  ? — Yes,  certainly. 

6093.  And  receive  the  approval  of  the  education 
department    both   in   their    initiation   and    in   their 
progress  ? — Yes.     As  it  is  at  the  present  moment  we 
make  a  return,  as  far  as  we  know,  of  the  payments 
to   the  elementary  school   teachers    that   have   been 
made  through  our  Department.      What    I    proposed 
was  only  carrying  this  principle  a  little   further,    so 
that  the  administration  might  be  more  perfect. 

6094.  In  the  same  way  if  there  were  superadded 
to  an  ordinary  elementary  school  a  superior  elementary 
school,  and  that  superior  elementary  school  distinctly 
undertook  the  instruction   in  elementary  science  in  a 
more   positive  manner   than  may    be   possible   in   a 
purely  elementary  school,  that  would   come  under  the 
cogni'sance  of  the  Education  Department,  whatever  aid 
they  sought  from  the  Science  Department  in  the  way 
of  advice  or  assistance  ?— Yes. 

6095.  (Mr.     Samuelson.)    What    would     be    the 
functions  of  the  Education  Department  besides  simply 
paying  upon  results  in    that  case?— They  have  no 
functions ;  but   that    branch   of  the    office    does   not 
profess   now  to  pay   for   science  instruction.      The 
only  question  is  whether  the  payment  should  be  made 
by  one   department  directly  to  the   teachers   without 
the  cognisance  of  the  other  department  under  whom 
they  are  more  immediately  acting,  or  whether  it  should 
be  made  with  their  cognisance  and  under  their  control. 

6096.  Then  what  is  your  ground  for  finding  fault 
•with   the  question  ? — That  I  think  it  gives  an  entirely 
wrong  impression  of  my  recommendation.     My  recom- 
mendation was  not  that  the  function  of  the  Education 
Department  should  be  simply  to  pay  upon  results. 

6097.  What  else   would   their  function    be  ? — My 
recommendation   was  that  the  Education  Department 
should  have  the    control   of  the    teachers.     I    never 
proposed  that  the  Education  Department  should  pay 
at  all  in  science. 

6098.  Will  you  be  kind  enough  to  state  what  your 
proposal  was  ? — "  Probably  it  would  be  advisable  that 
"  the  payment  should  be  made  through  the  Education 
"  Department,"  exactly  as  has  been  done  with  regard 
to  art. 

6099.  (Chairman.)  Have  you  any  other  point  which 
you  wish  to  bring  to  the  notice  of  the  Commission  ? — . 
In  a  great  number  of  questions  and  answers,  especially 
Professor   Huxley's   and   Professor   Ramsay's,  there 
seems   to  be    an    idea    that    the    teachers    who    were 
especially  remarked  upon  by  them  as  teaching  badly, 
were  necessarily  or  largely   those   who  have  obtained 
their  qualification   for   earning  payments  on   results 
since  the  iNovember  special   examination  for  teachers 
had  been  abolished.    I  see  that  both  Professor  Huxley 
and  Professor  Ramsay  stated  that  they  did  not  know 
who   the   specific   teachers   were  whose  papers  they 
commented  on  ;  but  there  seemed  in  their  evidence  to 
be  that  kind  of  impression,  and   so  I  had  the  cases 
looked  up.     1  also  had  this  done  with  respect  to  all 
the    special  reports  there  were  about    cramming.      I 
have   here   a  return  of  the  most   successful  and  the 
least  successful  teachers  in  animal   physiology  ;    and, 
as    far    as   thc.se  returns   go,   to  show   anything,  they 
show  that  there  are   quite  as  many  good  teachers  who 


had    obtained    their    qualification    since    the    special     H.  Cole,  Etij. 

examinations    were   done   away    with   as    there    were          ;    ;'  "J!  n 

.'          .    .  ...     ..        Cam.  •>•  t.  -f  • 

good  teachn-s  who   had   obtained    their    qualification    it,'nn,.u;/t  /,•/.;. 

bel'niv;  and,  on  the  other  hand,  quite  as  many  who  

taught    badly    who   obtained    llieir    qualification  when     17  Feb.  1871. 

that   special  examination    was  in  force.     As  bearing         

upon  the  point  of  cramming,  let  me  call  attention  to 
Mr.  Ramsay's  evidence.  He  .says  that  he  remarked 
specially  that  several  sets  of  candidates,  which  he 
supposes  were  from  different  schools,  were  very  unsuc- 
cessful, and  were  very  badly  taught.  When  I  looked 
into  their  cases,  I  found  that  the  first  was  taught  by  a 
gentleman  who  had  received  an  honorary  certificate,  as 
being  eminently  qualified  as  a  teacher  of  geology. 
The  next  set  were  taught  by  a  teacher  who  had  no 
qualification,  and  merely  came  up  for  prizes.  The 
next  four  schools  reported  upon  by  Professor  Ramsay, 
of  one  of  which  he  says  in  his  evidence  that  of  49 
candidates  26  were  unsuccessful,  and  in  his  report  to 
the  Department,  "  there  are  strong  symptoms  in  a 
"  considerable  number  of  the  answers  of  their  having 
"  learned  by  rote  ;"  of  another  "  this  lot  very  unsatis- 
factory," and  of  another  "  36  candidates  all  unsuc- 
cessful," happened  to  have  been  all  taught  by  one 
teacher,  who  was  an  Associate  of  the  Royal  School  of 
Mines.  I  merely  bring  this  forward  to  point  out  that 
there  is  no  connexion  between  the  ability  of  the  teacher 
and  the  examinations  he  has  passed,  and  the  amount 
of  cramming  that  he  may  give  his  students,  further 
than  that  the  more  able  the  teacher  the  better  he  can 
cram,  if  he  wishes  it,  and  therefore  no  amount  of 
preliminary  examination  of  teachers  will  in  any 
way  prevent  cramming.  One  must  only  look  to  the 
examiners  examining  the  students  properly,  to  prevent 
that  practice  increasing. 

6100.  But  you  would  hope  very  much  more  from 
such  improvements  as  you  contemplate  to  be  conse- 
quent upon  the  foundation  of  your  training  college  for 
teachers  ? — Not  in  the   way  of  preventing  cramming. 
I  believe  the  more  efficient  you  make  the  teacher  the 
more  he  can  cram   if  he  likes.      The  most   eminent 
crammers  at  the  Universities  are  men  who  have  taken 
the  highest  degrees. 

6101.  (Marquis  of  Lansdmone.)  I  understand  you 
to  say  that  the  better  the  teacher,  and  the  more  exami- 
nation preceded  his  appointment  as  teacher,  the  more 
able  he  was  to  cram  ;   would  you  equally  say  that  the 
more  likely  he  was  to  cram? — I  should  not  say  that  he 
was  more   likely  to  cram,  but  I  should  say  that   he 
would  be  just  as  likely  to  cram.     An   able  man   has 
more  capacity  for  cramming,  because  he  is  more  able 
to  judge  of  the  specialities  of  the  examiner,   and  to 
work  up  to  them. 

6102.  (Chairman.)  But  does  not  that  arise  to  some 
extent,  under  existing  circumstances,  that  he  has  to 
teach  pupils  who   are   imperfectly  prepared,  that  the 
period   of  teaching   is   limited,   that  his  hope  of  re- 
muneration is  on  their  passing  a  given  examination  ; 
and  all  these   circumstances    connected  together  form 
rather  a  powerful  incentive  to  cramming,  the   moral 
qualifications   being  absent  ? — Yes  ;  but  the  incentive 
is  the  same  to  all,  and  I  think  that  the  men  who  most 
probably  would  do  the  cramming  would  be   the  men 
who  could  do  it  easiest,  and  the  ablest  man  will  do  it 
much  more  easily  than  a  man  who  is  less   able.     As 
a  matter  of  fact,  that  is  borne  out  by  all  our  returns  ; 
wo   find  that  the   cases  of  really   bad   cramming  are 
often  by  men  who  are  quite  the  ablest.     It  is  in  the 
power  of  the  examiner  of  the  pupils  alone  to  check 
cramming. 

6103.  (Professor  Stokes.)  An  able  man  may  cram 
if  he   is  perversely    disposed,   but    a    man   who   is 
crammed    himself  can   do    nothing    else  ? — Quite   so. 
Then  of  course  the  great  advantage  of  payment  on 
results   is  that   that  man  will  not  gain  any  results   if 
we  have  a  pi'oper  system  of  examination. 

6104.  (Chairman.)  Is  there  any  other  point    that 
you  would  wisli  to   mention  ? — When  I  was  examined 
before  there  was  a  question  with  regard  to  the  ages  of 
candidates.     I  have  had  a  table  made  out  from  the  last 
year's  book  of  the  ages  of  the  candidates,  the  number 
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//  < '.It.  K-,t.,  examined,  the  number  successful,  and  tho  per-centage 

C.B.,and       ,,f  siieresses  in  the  numbers  examined.     It  is  rather 

Umiull    H  F    ;1"  '"'•'''''stiiii:  table.     We  begin  with  eight  years  and 

upwards.     There  were  29  candidates  who  were  eight 

17  Feb.  1871.    years  old  at  their  last  birthday;   of  those  five  were 

sueeesst'nl,  or  17  per  cent.,  and  so  it  runs  up.    29  came 

up  at  eight  years  of  age,  142  at  nine,  599  at  10,  1,397 
:ii  1 1,  2,572  at  12,  3,007  at  13,  2,876  at  14,  2,654  at 
1 5,  and  so  on,  the  largest  numbers  coming  up  being 
between  12  and  23  years  of  age  ;  from  that  point  the 
numbers  begin  to  diminish.  The  greatest  per-centage 
of  success  is  somewhere  about  the  age  of  19  to  23, 
where  we  run  up  to  62  per  cent,  and  61  per  cent. 
Then  we  run  up  to  two  people  who  came  up  at  60 
years  of  age,  neither  of  whom  was  successful,  and 
two  at  58,  one  of  whom  was  successful.  This  table 
shows  that  the  bulk  of  the  successful  candidates  are 
from  10  to  21  years  of  age.  (The  witness  delivered 
in  the  following  table  :) 

AGES  of  CANDIDATES,  May  1870. 


Ages. 

Number 
examined. 

Number 
successful. 

Per-centage  of 

Successes  in 
Nos.  examined. 

60 

2 

59 

— 



— 

58 

2 

1 

50- 

57 







56 







55 

4 





54 

4 

3 

75- 

53 

6 

2 

33-3 

52 

5 

1 

20- 

51 

5 

2 

40- 

50 

12 

7 

58-3 

49 

13 

9 

69-2 

48 

fi 

3 

50- 

47 

21 

12 

57-1 

46 

18 

13 

72-2 

45 

30 

14 

46-6 

44 

31 

15 

48-3 

43 

33 

19 

57-5 

42 

48 

26 

54-1 

41 

34 

20 

58-8 

40 

58 

31 

53-4 

39 

63 

41 

65-07 

38 

86 

39 

45-3 

37 

93 

49 

52'6 

36 

128 

61 

47'6 

35 

127 

75 

59-0 

34 

172 

93 

54-0 

33 

157 

84 

53-5 

32 

209 

127 

60-7 

31 

268 

148 

55-2 

30 

393 

218 

55-4 

29 

350 

203 

58" 

28 

425 

262 

61-6 

27 

400 

234 

58-5 

26 

512 

305 

59-5 

25 

738 

438 

59-3 

24 

832 

479 

57-5 

23 

1,016 

579 

56-9 

22 

1,104 

660 

59-7 

21 

1,476 

909 

61-5 

20 

2,103 

1,315 

62-5 

19 

2,682 

1,672 

62-3 

18 

2,684 

,530 

57- 

17 

2,270 

,175 

51-7 

16 

2,440 

,251 

51-2 

15 

2,654 

,277 

48-1 

14 

2,876 

,274 

44-2 

13 

3,007 

,164 

38-7 

12 

2,572 

890 

34-6 

11 

1,397 

451 

30-9 

10 

599 

175 

29-2 

9 

142 

34 

23-9 

8 

29 

5 

17-2 

Total 

34,336 

17,395 

50-6 

A  minute  ha-  lalely  been  issued  with  regard  to  assist- 
ing with  apparatus  the  chemical  classes,  and  it  may 
be  interesting  to  the  Commission  to  know  that  that 
has  been  very  largely  taken  advantage  of.  According 
to  the  applications  there  are  872  students  practically 
working  in  chemistry.  (The  witness  delivered  in  the 
following  paper :) 


Science  Form,  No.  439. 
South  Kensington,  February  1871. 

SCIENCE  AND  ART  DEPARTMENT  of  the  COMMITTEE  OF 
COUNCIL  ON  EDUCATION,  SOUTH  KENSINGTON. 

List  of  Schools  applying  for  the  Special  Grant  in 
aid  of  Laboratory  Expenses. 


1 

•s  . 

I 

<r>  8 

•0 

_  " 

TOWN. 

WHEBE  HELD. 

a 
Si 

f/3  ? 

o 

°.  a 

o 

&* 

ENGLAHD. 

Accrington,  Lancashire  - 

Mechanics'  Institution 

14 

14 

Bethnal  Green  .Middlesex 

National  School       - 

30 

30 

Bingley,  Yorkshire 

Mechanics'  Institute 

4 

2 

Birmingham,   Warwick- 

Midland Institute    -       -       - 

33 

33 

shire. 

Birstall,  Yorkshire 

Mechanics'  Institution    - 

16 

13 

Bishop  Auckland,  Dur- 

Wesleyan School      - 

12 

6 

ham. 

Blackburn,  Lancashire  • 

Science  School         - 

11 

11 

Bradford,  Yorkshire 

Mechanics'  Institute 

6 

4 

Bristol,  Gloucestershire 

School  of  Sci.,  Rcdcross  St.     - 

14 

14 

Athena?um, 

St.  Luke's,  Bedminster, 

Christian  Association. 

Cheltenham   „ 
Church,  near  Accrington, 

Trade  and  Mining  School 
Whitworth  Science  School     - 
National  School       - 

24 
4 
16 

2V 
2 
8 

Lancashire. 

Dudley,  Worcestershire  - 

Blue  Coat  School      ... 

5 

3 

Elsecar,  Yorkshire 

National  School 

2 

1 

Exeter,  Devonshire 

Science  School,  Albert  Museum 

10 

10 

Gildersome,  Yorkshire    - 
Grantham,  Lincolnshire 

Literary  Inititute    - 
Science  School,  National  Sch. 

10 
12 

9 
« 

Guildford,  Surrey  - 

Science  Classes,  Castle  Street, 

15 

8 

Quarry  Sireet. 

Hyde,  Cheshire 

Mechanics'  Institute 

g 

4 

Islington,  Middlesex 

Sch.  of  Sci.  &  Art,  Windsor  St. 

24 

21 

Kendal,  Westmoreland  - 

Sch.  of  Science  &  Art,  New  Rd. 

11 

10 

Kinver.  Staffordshire 

Science  Class,  Wire  Mill 

8 

6 

Leeds,  Yorkshire    - 

Mechanics'  Institution 

20 

20 

St.  Peter's  School    - 

12 

6 

. 

St.  Simon's  School  ... 

3 

2 

. 

Young  Men's  Christian  Assoc. 

24 

12 

Lindley,  Yorkshire 

Mechanics'  Hall  and  Nat.  Sch. 

8 

4 

London 

Royal  Polytechnic  Institution, 

16 

16 

Regent  Street. 

Maidenhead,  Berkshire  - 

St.  Luke's  Young  Men's  Assoc. 

2 

1 

Manchester,  Lancashire  - 

Grammar  School 

111 

111 

t 

Ancoats  Presbyterian  School 

12 

6 

_ 

Hulme  Working  Men's  Inst. 

7 

6 

. 

Mechanics'  Institute 

66 

33 

Newcastle-on-Tyne, 

Elswick  Works  Mechanics'  In. 

12 

12 

Northumberland. 

Northampton,       North- 

Museum   -                       -       - 

64 

32 

amptonshire. 

Oldham,  Lancashire 

School  of  Science  and  Art 

24 

24 

Pendeen,  Cornwall 

National  School       - 

6 

3 

Redditch,       Worcester- 

Literary Institute 

2 

1 

shire. 

Salford,  Lancashire 

Working  Men's  College  - 

22 

11 

Sheffield,  Yorkshire 

Mechanics'  Institute 

23 

13 

Park  Wesleyan  Education  Ins. 

4 

2 

Skipton,           ", 

Mechanics'  Institute 

4 

4 

Slough,       Buckingham- 
shire. 

Mechanics'  Institute 

4 

2 

Stockport,  Cheshire 

Sunday  School,  Duke  Street  - 

12 

8 

Stourbridge,  Worcester- 

Grammar School  &  Sch.  of  Art. 

8 

6 

shire. 

Toddington,       Bedford- 

Wesleyan School,  Leighton  Rd. 

13 

13 

shire. 

Wakelield,  Yorkshire      - 

Mechanics'  Institute,  Wood  St. 

14 

7 

,, 

Trinity  Ch.  Young  Men's  Asso. 

14 

7 

Wilsden, 

Mechanics'  Institute 

2 

1 

AVoking,  Surrey 

St.  John's  School-    - 

18 

I) 

Wolverhampton,       Staf- 

St. John's  School     - 

4 

2 

fordshire. 

SccrtAND. 

Glasgow,  Lanarkshire     - 

Carlton  Place  Secular  School  - 

20 

20 

IRELAND. 

Hiillymena.  Co.  Antrim  - 

Classical  and  Mercantile  Sch.  - 

6 

3 

Holywood,  Co.  Down 

Sullivan's  School      - 

It 

(i 

Waterford.Co.  Waterford 

Model  School 

12 

a 

Total       - 

872 

648 

6105.  Can  you  state  the  whole  value  of  the  chemi- 
cal  apparatus  as  far  as  it   has  been  ascertained  ? — 
There  have  been  648  sets  of  apparatus  of  the  value  of 
21.  a  set. 

6106.  (Mr.   Samuelson.)  You   give   21.,  but   they 
would  be  worth  41.,  would  they  not? — The  whole  cost 
is  21.  5s.  or  21.  6s. 

6107.  That  is  the  extent  of  your  contribution,  but 
the  actual  value  would  be  double,  would  it  not  ? — No, 
we  ffive  the  whole  in  two  years. 

6108.  In  your  scheme  you  propose  that  the  instruc- 
tion in  mining  and  metallurgy  should  continue  to  be 
given  at  the  Royal  School  of  Mines.     Have  you  con- 
sidered whether  instruction  in  geology  might  not  also 
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be  continued  to  be  given  ut  the  Royal  School  of 
Mines? — No,  I  think  not.  It  was  proposed  in  this 
sc.home  that  physical  geography  and  geology  should 
form  one  branch  of  instruction,  and  it  would  bo 
probably  a  very  large  and  important  class  in  the 
training  school.  I  do  not  think  that  there  are 
any  appliances  at  Jermyn  Street  for  proper  instruc- 
tion for  such  a  class.  There  is  no  such  thing  as  a 
class  room,  where  the  students  can  sit  and  work  during 
the  daytime.  I  think  it  would  be  a  great  pity  to 
separate  that  very  largo  and  important  branch  from 
I  IK-  main  school,  and  take  students  backwards  and 
forwards  from  Jermyn  Street  to  South  Kensington. 

6109.  Have  you  carefully  considered  the  question 
whether  physical  geography  and  geology  should  be 
taught  by  the  same  professor  ?  —  I  went  over  this 
scheme  very  carefully  with  Professor  Huxley,  and  I 
believe  it  is  generally  considered  that  geology  and 
physical  geography,  which  are  so  intimately  con- 
nected, may  with  great  advantage  be  taught  by  the 
same  person. 


6110.  With   regard  to  the  facility  for  illustration 
afforded  by  the  Geological  Museum,  you  do  not  con- 
sider it  to  be  of  sufficient  importance  to  outweigh  the 
considerations  in  favour  of  South  Kensington  as  a 
locality  for  teaching  ? — As  a  matter  of  fact,  I  believe 
they  have  an  entirely  different  set  of  specimens  for 
lecture   illustration,    and   I   believe    that    they   very 
seldom  take  geological  specimens  out  of  the  mnseum 
for  the  purpose  of  lectures.    There  is  a  pretty  complete 
set  of  lecture  illustrations. 

6111.  You  would  have  your  teaching  collection  at 
hand  for  your  teachers,  and  the  Geological  Museum 
would  still  be  as  open  to  the  pupils  as  the  British 
or  any  other   museum  is  ? — Yes.     I   believe  that   a 
teaching  collection  already  exists  in  Jermyn   Street, 
independently  of  the  museum,  and  which  of  course 
would  be  moved. 

6112.  (Chairman.')    Is  there  anything  which  you 
would  wish   to  state  with   respect  to   the   estimate, 
independently  of  any  questions  which  have  been  put 
to  you  ? — I  do  not  think  there  is  anything  further. 


H.  Cole,  Esq., 

C.B.,  atut 
Capt.  J.  F.  D. 
Donnelly,  R.E. 


17  Feb.  1871. 


The  witnesses  withdrew. 


HENRY  H.  SALES, 

6113.  (Chairman.)  Will  you  describe  to  the  Com- 
mission what  is  the  nature  of  the  office  which  you 
hold   in   relation  to  the  Yorkshire  Union   of  Insti- 
tutes ? — I  represent  to-day  the  Yorkshire  Union  of 
Mechanics'   Institutes,   of  which   I   am  the  visiting 
agent,  and  the  Yorkshire  Board  of  Education,  a  dis- 
tinct society,  of  which  I  am  the  honorary  secretary. 
These     are     county    associations    which     work     in 
cordial   co-operation.     The   work   of   the   Yorkshire 
Union  of  Mechanics'  Institutes  is  limited  to  special 
institutions.     There  are  130  institutions  in  the  union. 
My  duty  in  connexion  with  the  Yorkshire  Union  is  to 
visit  the  associated  institutes  at  least  annually,  to  in- 
spect the  work  going  on,  to  meet  the  committees,  and 
to  make  suggestions  respecting  the  work.     The  object 
of  the  Yorkshire  Board  of  Education  is  generally  to 
promote  education  throughout  the  county  of  York, 
and  its  mode  of  operation  is  as  follows  : — Conferences 
on  education  are  convened  in  various  towns  of  the 
county.  A  conference  was  held  a  fortnight  ago,  the  first 
of  a  series  of  conferences  on  non-educational  endow- 
ments.    Our  work  has  special  reference  to  the  educa- 
tion of  adults  over  the  age  of  12  years ;  the  whole  of 
the  local  work  of  the  Universities  ;  and  the  promotion 
of  scientific   instruction.     We   promote  scientific  in- 
struction by  organizing  work  ;  by  providing  the  pre- 
liminary   expenses,    and    by    tabulating    results    and 
commenting  upon  them.     That  is  the  general  scope 
of  the  work  in  which  we  are  engaged. 

6114.  In    your  first   function   with  respect  to    the 
mechanics'  institutions,  have  you  any  duty  in  relation 
to   the  organization   of  teaching    within    those   insti- 
tutions   by  your   personal   exertions  ? — No,   not  by 
direct  teaching. 

61 1 5.  Do  your  functions  include  anything  like  per- 
sonal inspection  or  examination  of  the  students  ? — Not 
so  much  the  examination  of  the  students  as  the  inspec- 
tion of  the   teachers  and   the  character  of  the  work 
carried  on.     Perhaps  it  would   be  well  that  I  should 
l nkc  the  case  of  any  one  institution.    On  a  certain  day, 
mutually  arranged  between  myself  and  the  committee 
of  the  institution,  1  visit  the  institution  and  meet  its 
committee,  having  already  received  from  them  their 
reports  for  tin-  p;ist.  year.      I  go  through  their  reports 
with   them  and  comment  upon   them.     I  then  make 
inquiries  respecting  the  way  in  which   they  are  con- 
ducting  their   work,   and    after   that   I   go   carefully 
through  the  whole  of  the   institution   in    its    various 
departments,  making  my  own  notes  thereupon.    Having 
done  that,  I  again   meet  the  committee  for  them  to  ask 
me  any  questions  they  may  please.     I  make  no  report 
to  them.     My  report  is  laid  before  the  central  com- 
mittee of  the  Yorkshire  I  'nion  as  M. confidential  report, 
and  they  remit  such  portion  of  it  as  they  think  desirable 
to  the  institution  visited. 


Esq.,  examined. 

6116.  Does  the  central  board  make  any  grant  to 
the  local  institutions  ? — No. 

6117.  Do  they  derive  benefit  in  any  form  from  any 
prize  scheme  or  other  arrangement  from  their  connexion 
with  the  central  board  ? — Not   from   the   Yorkshire 
Union.     That  work  has  been  taken  up  by  the  York- 
shire Board  of  Education,  and  annual  examinations 
are  held  by  it.    Referring  to  your  question  with  respect 
to  the  promotion  of  primary  education  for  adults,  last 
year  the  examination  was  held  at  26  centres  in  York- 
shire.    There  were   684  candidates  examined  whose 
ages  varied  from  13  years  to  36,  and  certificates  were 
awarded  and  prizes  distributed. 

6118.  Is  it  any  part  of  your  duty  to  witness  the 
classes  of  the  institutions  in  operation  ? — Yes.     On  the 
occasion  of  my  visit  I  see  the  work   that  is  going  on, 
and  if  it  is  necessary  I  take  a  class  myself,  the  special 
object  of  my  visit  being  to  report  fully  and  thoroughly 
on  the  organization  in  all  its  details  of  the  class  work. 

6119.  The  classes  are  generally  held  in  the  evening, 
are    they    not  ?  —  Yes,   without    exception    in    the 
evening. 

6120.  Will  you  be   kind  enough   to   describe  the 
ordinary  staff  of  teachers  of  the  second  and  third  rate 
mechanics'  institutions,  at  the  great  towns  more,  par- 
ticularly ? — Within  the  last  few  years,  owing  to  the 
constant  representations  made  by  the  Yorkshire  Union, 
certificated  teachers  have  been  employed,  and  we  urge 
their  engagement  strongly  upon  the  institutions  ;  but 
the  great  drawback  has  been  the  anomalous  position  of 
the  government  towards  the  institutions  in  withholding 
the  government  grant  to  those  schools  which  are  not 
connected  with  day  schools.     The  year  before  last  a 
large  deputation    from    Lancashire    and    Yorkshire 
waited  upon  Earl  de  Grey,  but   he   postponed   the 
question  until  the  Primary  Education  Bill  had  been 
brought  in,  and  after  it  had  been  brought  in,  no  pro- 
vision having  been  made  therein  to  meet  the  difficulty, 
representations  were  made  by  the  Yorkshire  Union 
and  the  Yorkshire  Board  of  Education  to  the  govern- 
ment.    It  was  suggested  that  we  should  wait  until 
the  Revised  Code  was  published,  which  is  just  issued, 
but  which  we  have  not  seen  at  present. 

6121.  Is  there  any  State  assistance  to  them  ? — No. 

6122.  As   respects   the   number  of  those   institu- 
tions   in   which   scientific  instruction   is   given,   can 
you    give    the    Commission    any    information  ? — In 
1867   I   was  directed  by  the   central   committee   of 
the    Yorkshire    Union     of    Mechanics'    Institutes    to 
institute  an  inquiry  into  the  state  of  scientific  educa- 
tion in   Yorkshire,  and   the  result  of  that  inquiry  I 
hold  in  my  hand.     We   found  that  at  that  time  there 
were  only  14  science  schools  in  Yorkshire,  by  which  I 
mean  schools  in  connexion  with  and  receiving  grants 
from  the  Science  and  Art  Department,  and  in  those 
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H.  H.  Sola, 
Eiq. 
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h'.  It  .v,.:«,     14  (schools  there  were  only  -126  pupils.     In  the  session 
E"l-  of  island  ISIiS.  immediately  al'l"r  tin-  |>uMic:ilion  of 

l'  V  h~n-l  tll!"  '-'-port.  >leps  were  taken  l.y  the  Yorkshire  fniou 
'  mul  di.'  Yorkshire  Hoard  in  co-operation  for  thr  ex- 
tension of  the  science  classes,  and  perhaps  I  IIIMX  lie 
idlowed  in  mention  those  steps.  We  found,  in  the 
tir-t  instance,  tlmt  there  were  hardly  any  teachers  at 
that  time,  al  lea>t  not.  1  '2  teaehci>  in  Yorkshire  who  were 
competent  to  lake  science  classes  in  connexion  with  the 
Government.  We  then  imni'jdiately  set  about  estab- 
lishing schoolmaster.-'  science  classes.  We  convened 
conferences  ,.f  schoolmasters  in  Leeds,  in  Ilu<l(lersfield, 
in  Sheffield,  and  in  Wakelield,  the  mayors  of  the  towns 
presiding  over  the  meetings,  and  we  then  offered  to 
establish  classes  on  Saturday  afternoons  for  school- 
masters only.  A  very  great  response  was  made  to 
that  otter,  which  was  continued  the  succeeding  session 
and  up  to  last  session,  until  we  have  found  that  so  far 
as  the  ordinary  science  classes  are  concerned  we  have 
sufficient  teachers  in  the  county  ;  that  is  to  say,  by 
our  action  we  have  induced  certificated  masters  of 
primary  schools  to  become  science  teachers  in  the 
sense  that  the  Science  Department  understand  it,  and 
these  figures  are  the  results  of  our  work  brought  up  to 
this  week.  In  May  1868  there  were  14  science  schools 
in  Yorkshire,  with  426  students ;  in  1869  there  were  41 
science  schools  and  1,035  students;  in  1870  there  were 
84  science  schools  and  2,389  students ;  and  in  February 
1871,  that  is  only  a  portion  of  the  year,  there  were  97 
science  schools  and  2,650  students.  But  that  does  not 
show  even  the  result  of  our  work  so  much  as  a  compa- 
rison of  one  or  two  towns.  In  Bradford  in  1866  there 
were  no  science  schools  ;  in  1870  there  were  seven 
with  185  students.  In  Huddersfield  in  1866  there  was 
one  school  and  26  under  instruction  ;  in  1870  there 
were  seven  schools  and  230  students.  In  Leeds  in 
1866  there  was  one  school  with  33  students  ;  in 
1870  there  were  eight  schools  with  465  students.  In 
Hull,  leaving  out  the  navigation  school,  which  is 
a  special  school,  in  1867  there  were  no  science 
classes  ;  in  1870  there  were  two  schools  and  74 
students ;  and  these  results  are  entirely  owing  to  the 
work  which  we  took  in  hand  in  the  establishment, 
through  the  trades'  societies,  of  classes  in  drawing.  In 
the  same  way  we  have  convened  public  meetings  of 
artizans.  In  Hull  in  co-operation  with  the  Young 
People's  Institute,  the  largest  institute  there,  and  the 
amalgamated  carpenters  and  joiners,  we  established 
classes  in  practical,  plane,  and  solid  geometry,  machine 
drawing  and  building  construction,  and  also  in  che- 
mistry and  mathematics.  The  foregoing  are  specimens 
of  the  result  of  our  work  in  the  large  towns,  which  we 
fairly  attribute  to  the  propagandist!!  we  instituted 
in  consequence  of  the  investigations  we  made  in 
1867. 

6123.  Can  you  give  us  any  further  information 
upon  the  development  of  the  operations  of  the  union 
with  respect  to  science  classes? — Having  established 
schoolmasters'  science  classes,  and  having  seen  that 
the  science  schools  organized  in  accordance  with  the 
arrangements  of  the  Science  Department  were  well  on 
foot,  we  found  that  there  was  a  deficiency  which  pro- 
minently manifested  itself  in  the  science  classes  that 
we  had  already  founded.  The  teachers  complained 
that  the  lads,  for  they  were  all  apprentices  and  young 
men,  cann'  without  the  slightest  knowledge  of  the 
subject  that  they  wished  to  study.  In  connexion 
with  this  fact  we  also  took  into  consideration  another 
branch  of  our  work,  and  we  found  that  the  mechanical 
action  of  the  Revised  Code  was  doing  a  great  deal  of 
injury  to  our  primary  schools,  for  although,  as  a  rule, 
we  abstain  from  action  in  respect  to  the  primary 
schools,  this  was  a  subject  which  engrossed  our  atten- 
tion, and  therefore  for  two  reasons  we  took  up  the 
question  of  the  instruction  of  children  in  the  elements 
of  .-eiencc.  The  reasons  we  assigned  were  that  the 
mechanical  action  of  the  Revised  Code  was  very  pre- 
judicial to  the  teaching  of  reading,  writing,  and  arith- 
metic in  the  primary  schools,  and  that  in  the.  schools 
where  instruction  in  science  was  introduced  the  ele- 
mentary subjects  were  learnt  better  and  quicker; 


and  we  also  had  before  us  the  fact  that  our  science 
classes  could  not  progress  all  the  while  the  teachers 
had  such  thoroughly  crude  material,  if  1  may  say  so, 
in  work  with.  We  therefore  proposed  to  establish  in 
one  or  two  districts  classes  for  the  children  in  prmary 
schools  to  show  the  practical  results  of  such  teaching. 
Accordingly  we  called  together  the  schoolmasters  of 
Sheffield.  If  you  will  allow  me  I  will  read  a  short 
extract  from  our  report  upon  that  point : — "  This 
"  step  was  taken  in  order  to  provide  a  body  of  quali- 
"  fied  science  teachers  who  should  promote  instruction 
"  in  the  rudiments  of  science  in  the  primary  schools." 
A  meeting  of  schoolmasters  was  held,  to  which  1  have 
referred,  and  a  class  of  inorganic  chemistry  was  estab- 
lished. "  For  30  weeks  the  elder  boys  of  the  primary 
"  schools  in  Sheffield  were  assembled  on  one  evening 
"  each  week  for  the  purpose  of  receiving  instruction 
"  in  the  rudiments  of  inorganic  chemistry." 

6124.  (Professor   Huxley.)    Could  you  state  the 
age  of  those  elder  boys? — From  10  to  15.     The  re- 
port proceeds  thus  : — "  The  object  the  council  desired 
"  to  accomplish  was  to  awaken  in  the  boys  an  interest 
"  in  the  subject  which  in  so  many  cases  will   enter 
"  into  their  future  labour,  and  thereby  to  create   a 
"  desire  for  fuller  acquaintance  with  it,  thus  substi- 
"  tuting   for    the    '  rule    of   thumb '    an    intelligent 
"  knowledge  of  the  principles  of  their  work."     The 
result  of  my  inquiry  (vide  Question  1221  of  Report) 
into  the  state  of  the  artizans  in  the  manufactories  of 
Sheffield,  as   r-^.'.rds  their   scientific   education,    was 
such  that  I  found  they  were  totally  unacquainted  with 
the  scientific  principles  involved  in  any  branch  of  the 
work  in  which  they  were  engaged. 

6125.  (Mr.    Sumuelson.)    Do  you   speak    of   the 
manufacturers  as  well  as   the  managers  and  working 
people  ? — I  speak  generally.     The  report  proceeds — 
"  112  boys  formed  the  class,  which  was  most  carefully 
"  taught    by  Mr.  G.  Harrison.      Measured   by   the 
"  examination  standard  of  the  Department  of  Science 
"  and  Art  the  amount  of  knowledge  gained  was  con- 
"  siderable,  for  no  less  than  26  passed  in  the  annual 
"  May  examinations  of  the  Department."     I  should 
like  to  direct  the  attention  of  the  Commission  to  the 
following  extract :  "  But  the  testimony  of  the  parents, 
"  shown  in  their  great  interest  for  the  advancement  of 
"  their  children,  is  far  more  conclusive  respecting  the 
"  value  of  the  class.   We  have  found  great  interest  arise 
"  among  men  who  were  totally  unconcerned  about  the 
"  matter  before  ;"  and    still  more  important   is  the 
"  evidence  of  the  schoolmasters,  who  have  unanimously 
"  expressed  their  opinion  that  the  class  lessons  have 
"  developed  the  intelligence  of  the  pupils,  and  created 
"  in  them  a  love  for  instruction  in  the  rudiments  of 
"  science."     The  result  of  the  publicity  given  to  the 
instruction  of  school   children  in   the   rudiments   of 
science  is,  that,  science  is  being  taught  in  our  ordinary 
primary  schools.  The  establishment  of  the  trade  school 
at  Keighley  is  in  no  small  degree  due  to  the  same 
cause. 

6126.  (Chairman.)  Can  you  say  from  any  record 
or  personal  knowledge  to  what  classes  of  society  those 
boys  belong  ? — To  all  sections  of  the  industrial  classes 
and   of  the   manual   labour    class.      At    St.   Peter's 
School,  Leeds,  there  are   very  few  boys  that  are  over 
14  years  of  age,  but  there  are  some  up  to  15. 

6127.  (Professor  Huxley.)  At  what  age   do   you 
begin  teaching  science? — From  10.     We  have  now  a 
pupil  teachers'  science  class  established  at  Leeds,  but 
we  have  found  that  our  operation  is  better  confined 
to  organizing.     As  soon  as  we  can  get  somebody  else 
to  do  the  work  we  withdraw  and  turn  our  attention  to 
the  development  of  some  other  branch  of  educational 
work.     With   reference    to   the  establishment  of  the 
Keighley  trade  school.     At  Keighley  there  has  been 
a  \ery  old  mechanics'  institution.     The   manufactur- 
ing indust.ries  of  Keighley  have  very  largely  increased 
during  the  last   few  years.     The    Keighley  trade    is 
the   same  as   the  Bradford  trade,  the  worsted  manu- 
facture.    I    was  sent  for  by  the  Committee  to  adviso 
them  with  respect  to  the  plans  of  their  new  institution, 
they  being  about  to  erect  a  large  building  at  a  cost 
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of  something  like  12,000^.  In  conversation  with  them 
I  pointed  out  the  facts  which  I  have  named  to  the 
Commission,  that  their  ntlult  evening  classes  could 
not  succeed  while  the  material  was  unprepared  for 
them,  and  that  having  the  resources  at  their  disposal 
they  should  establish  a  trade  school  adapted  to  the 
requirements  of  the  district.  The  suggestion  was 
taken  ii|)  and  duly  considered.  In  the  autumn  of 
last  year  the  Uukc  of  Devonshire  opened  the  in- 
stitution, and  the  trade  school  commenced  last,  month. 
The  trade-  .school  is  divided  into  two  parts  :  an  ordi- 
nary English  education,  with  a  few  branches  of  the 
rudiments  of  science  is  taught  in  the  lower  portion, 
and  in  the  higher  part  of  the  school  more  advanced 
instruction  in  science  is  given.  We  hope  the  pupils 
will  be  led  on  from  the  trade  school  to  still  more 
advanced  classes  for  technical  education  in  the  evening. 
It  is  too  early  to  speak  at  present  of  the  results,  but 
we  look  for  great  results  from  the  movement,  and 
moreover  we  anticipate  that  the  establishment  of  the 
school  will  lead  to  the  establishment  of  other  schools 
in  the  county,  for  others  of  our  institutions  are  pre- 
paring to  do  the  same  work  in  degree. 

6128.  {Chairman.)  To  what  classes  do  the  scholars 
belong  ? — They  belong  to   the  upper  manual    labour 
class.     I  do  not  mean  unskilled  labourers,  but  skilled 
workmen,  overlookers,  the  sons  of  manufacturers  and 
shopkeepers,  the  higher  mechanics  in  fact. 

6129.  With  respect  to  the  science  classes  generally, 
in  teaching  subjects  of  experimental  science,  are  the 
teachers  ordinarily  provided  with  apparatus  for  illus- 
tration ? — They  were   not   until  within   the  last   12 
months.     The  system  of  the  Science  and  Art  Depart- 
ment   has  led    to    a  great    deal    of    cram,  and    thus 
physics  arid  chemistry  have  been  taught  without  any 
apparatus  or  laboratory  or  anything  of  that  kind,  but 
purely  from  books.     1  recall  two  or  three  cases  where 
we  know  for  a  certainty  that  the  examinations  have 
been  passed  and  the  pupils    unable  to  perform  the 
slightest  experiment. 

6130.  Do  the  teachers  themselves  ordinarily  acquire 
any  skill  in  manipulation  ? — Ordinarily  they  have  done 

80. 

6131.  But  they  have  no  apparatus  with   which  to 
illustrate  their  work  ? — The  Science  and  Art  Depart- 

ent  has  made  a  very  excellent  rule  now  of  refusing  to 
give  the  full  amount  of  grant  unless  the  class  is  pro- 
vided with  apparatus.  This  has  caused  representations 
to  be  made  to  us  by  the  science  teachers  as  to  the 
injustice  of  the  proceeding,  but  we  consider  on  the 
other  hand  that  is  so  exceedingly  proper  that  on  this 
point  we  cannot  take  the  part  of  the  teachers. 

6132.  Does  that  apply  to  the  chemical  classes  only, 
or  also  to  others  ? — To  others  also. 

6133.  Does   the  Department,  for  example,   require, 
that  in  teaching  geology  and  botany  there  should  be 
specimens  from  which  to  teach  ? — I  cannot  say,  for  we 
have  no  classes  in  geology  or  botany. 

6134.  In  what  classes  then  is  apparatus  used  now  in 
illustration  of  the  teaching  ? — In  chemistry,  magnetism, 
and  electricity.     Those  are   three   classes  which  occur 
to  me  at  the  moment,  and  to  which   my  remarks  have 
specially   referred,   as  to  then-  being   an    absence   of 
apparatus,  and   in  which  we  certainly  think   that  the 
subject  cannot  be  properly  taught  without  apparatus. 

6135.  The  teaching  is  illustrated,  but  the  students, 
I  apprehend,  have  no  opportunity  of  manipulation  ? — • 
They  have  not  had  hitherto. 

6136.  In   what  mechanics'  institution  in  the  great 
towns  is  there  any  opportunity  afforded  to  the  students 
for  any  manipulation  ? — There  is  a  very  fair  laboratory 
at  Leeds,  I    may  say  a  very   good  one,  compared  with 
provincial  laboratories,  and   the   students  avail  them- 
selves of  it  largely.     The  Chemists'  Association  supply 
a  number  of  students  to  the  class. 

6137.  To  what  classes  do  the  students  belong  ? — I 
should    say  that  one  half  would   bo    apprentices    to 
chemists  and  druggists. 

6138.  Are  there  any  connected  with  the   dyeing 
trades  ? — Yes,  a  great  number. 

6139.  Is  there    any   other    mechanics'    institution 
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which  has  a  laboratory  for  experimental   physics  or     //•  H.  Salti, 

chemistry? — There  is  a  fair  one  at  Iluddcrslield,  a 

very  gooil  one  at   Keighley,  and  also  at  the  Haley  Hill     1?  j-e],  197] 

Working   Men's   College  at.  Halifax.     At  the  moment  ' 

that  is  all  that  occur  to  mo  that  have  any  pretensions 

at  all  to  a  laboratory. 

6140.  In     the    smaller     mechanics'      institutions 
throughout  the  country  of  course  there  are  none? — 
No. 

6141.  To  what  extent  is  the  remuneration  for  the 
teaching  of  science  derived   from  the  Science  and  Art 
Department,  and  to  what  extent  from  local  resources  ? 
— We  find  that  at  present  in  our  classes  for  the  manual 
labour  population  it  is  impossible   to   charge  a  higher 
fee   than  5*.  for  a  course  of  30  lessons.     The  sermon 
that  I  preached   up   and   down  through  Yorkshire!  in 
establishing    those    classes    was   that    the    institution 
shall  provide  the  room,  the  fire,  and  the  light,  and  now 
added  tothatlsay  they  must  provide  also  laboratories  ; 
but  at  first  that  would  have  frightened  them  altogether 
and  we  should  not  have  got  them  on  foot.  In  a  few  cases, 
but  in  those    cases  we  have    strongly  opposed  it,    a 
portion  of  the   government  grant  has  been  taken  by 
the    institution    for    the     purpose,    of    defraying     the 
expense  of  lighting,  and  so  on. 

6142.  So  that  in  some  cases  (he  government  grant 
has  defrayed  all  the  expenses  whatever,  and  in  others 
it  has  defrayed  the  entire  remuneration  of  the  teachers  ? 
—Yes. 

6143.  The  science  teachers  are,  therefore,  in  all  but 
the  great  towns,  simply  dependent  upon  the  payment  for 
results  by  the  government  ? — Entirely. 

6144.  Is  there  any  hope  that  the  sciences  of  obser- 
vation, botany,  and  geology,  and  so  on,   will   be   more 
cultivated  in  Yorkshire  ? — Yorkshire  people   look   in 
the  first  place  at  what  is   going  to  pay,   that  is  my 
experience  ;  they  will  not   look    at   anything  unless 
it  is  going  to  pay,  that  is  their  axiom.     But  we  have 
found  that  latterly  there  have  sprung  up  field  clubs 
in  connexion  with  the  institutions.     There   is  a  good 
one    in  connexion  with  the   Young  Men's  Christian 
Association    at    Leeds.      I  say     good,  comparatively, 
for  such  an  institution,  and  we  look  forward  to  botany 
and  zoology  being  extensively   studied  in  the  future, 
as  there  arc  indications  of  it  at  present.     Perhaps  you 
will  allow  me  to  say  here,  that  the  Yorkshire  Board  of 
Education  do  not  think  that  it  is  right  to  confine  its 
attention  merely  to  the  manufacturing  value  of  scien- 
tific instruction,  but  we  also  consider  that  it  is  desirable 
in  our  manufacturing  districts  to  promote  a  knowledge 
of  domestic   physiology  and  the  laws  of  health  ;  and 
accordingly  we  have  made  arrangements,  which  would 
have  been  earned  out  this  spring,  only  other  work  wa.s 
so   pressing,  but    which    we    shall  carry    out   in  the 
autumn,  of  having    courses    of  lectures  in  our  large 
towns  ;  and  we  have  secured  the  promised  co-operation 
of  the  medical  profession  to  give  those  lectures.     This 
brings  me  to  one  most  important  part  which  I  should 
very    much  like  on  behalf  of  the  county  to  urge  upon 
the  Commission  in  the  strongest  manner  possible.     At 
the  present  time   we   have   no   men  of  any  scientific 
attainment  resident  in  the  county  of  York.     We  found 
a  strong  disposition  on   the  part  of  those  who  cannot 
attend  the  classes,  I  mean   the  adult  artizan  and   the 
skilled  mechanic,  to  obtain  some  insight  into  his  work, 
and  accordingly  we  thought  that  it  would  be  well  to  do 
in  Yorkshire  what  is  done  in  London,  namely,  to  esta- 
blish lectures  for  the  benefit  of  those  men.     We  accord- 
ingly called  a  conference  of  trade  societies,  first  of  all  in 
Leeds,  and  we  had  representatives  present  from  40  of  the 
trade  societies.    We  are  not  connected  in  any  way  with 
trade  societies,  but  we  work  with  any  society  that  shows 
an  interest  in  our  operations,  and  their  organisation 
is  so  complete  that  we  find  it  useful.     We  said  that  wo 
were  prepared  in  co-operation  with  the  committee  of  the 
Leeds  Mechanics'  Institute  to  have  a  course  of  six  lectures 
on  science  as  applied  to  the  industrial  arts ;  that  we  would 
undertake  to  bear  all  the  expenses  of  the  lectures,  the 
Leeds  Mechanics'  Institution  finding  a  suitable  room 
for  the  purpose,  and  that  they  were  to  find  the  audience. 
We  found  a  very  great  willingness  on  their  part.     I 
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H.  H.  Sola,     am  now  speaking  of  the  trade  societies  repre.M-ntiiu'  tlie 
Etq.  lietici  port  ion  of  the  skilled  mechanics.     We  then  had 

to  e,m>ider  whom  we  should  get  to  deliver  the  lecture*. 
\\e  applied  to  the  Science  and  Art  Department,  and 
worecehcd  the  reply  which  is  commonly  received  in 
the  country,  that  there  was  no  precedent  for  sending 
lecturers  into  the  country.  We  said  that  inasmuch  as 
it  would  be  far  more  advantageous  to  the  nation  for 
lectures  on  mining  and  mineralogy  to  be  delivered  in 
the  place  where  the  people  were  to  work  than  to  clerks 
in  London  (not  that  the  Yorkshire  people  at  all  wished 
to  debar  the  Londoners  from  those  lectures),  we 
thought  that  we  ought  to  have  some  assistance  inasmuch 
as  we  had  not  sufficient  funds,  for  in  a  voluntary 
association  we  have  not  command  of  unlimited  funds, 
and  we  refused  to  ask  Professor  Roscoe  and  other 
professors  from  Owens  College  to  .give  gratuitous 
lectures,  because  we  think  that  we  have  no  right 
to  tax  them  to  do  so ;  but  being  unable  to  get  any 
assistance  whatever  from  the  government  we  were 
thrown  on  our  own  resources.  We  organized  six 
lectures,  two  on  the  formation  and  consumption  of 
coal,  two  on  the  elements  of  mechanics,  and  two  on 
the  chemical  action  of  water,  and  we  took  three  of 
our  own  men,  excellent  men,  hut  not  of  course  of 
such  scientific  attainments  as  the  men  we  desired. 
280  men  purchased  sixpenny  tickets  in  Leeds,  and 
there  was  an  attendance  of  never  less  than  250  of 
those  men,  who,  towards  the  latter  part  of  the  course, 
on  the  5th  of  April  and  the  12th  of  April,  came 
direct  from  the  workshops  into  the  lecture  room  ; 
and  I  can  say,  from  attending  each  of  the  lectures, 
that  those  men  paid  the  strictest  attention  ;  it  was 
impossible  to  find  an  eye  off  the  lecturer  or  a  listless 
ear  in  the  room.  The  success  we  considered  to 
be  very  great  indeed,  and  we  only  regretted  that 
we  could  not  do  it  more  efficiently  than  we  were 
able,  but  we  hope  to  do  so  when  we  get  what  there  is 
fair  hope  of  our  getting,  our  Yorkshire  College  of 
Science  established.  But  the  point  I  want  to  bring 
before  the  Commission  is  this,  that  these  lectures 
upon  the  sciences  as  applied  to  the  industrial  arts 
of  the  district  are  required  in  the  district,  and  the 
only  obstacle  to  that  is,  we  have  not  the  funds  to 
employ  proper  men  to  deliver  them,  but  the  funds 
and  the  men  are  in  London,  where  there  are  not  the 
people  whose  daily  avocations  require  they  should 
receive  such  instruction. 

6145.  In  fact,  speaking  of  the  employers  of  labour 
generally  in  Yorkshire,  would  you  expect  to  derive 
any  very  large  amount  of  assistance  from  them  at 
present  towards  the  development  of  such  and  similar 
schemes  ? — I  can  speak  in  the  highest  terms  of  the 
co-operation  which  we  have  received  from  the  manu- 
facturers  of    the   county,  and    their  willingness   to 
co-operate   in  every  way  ;  but  then  we  are  met  by 
tliis  feeling,  that  they  are  already  contributing  to  the 
Government  funds,  of  which  they  receive  but  a  very 
small  benefit  in  the  localities.     We  intended  to  get  a 
guarantee  fund  so  as  to  engage  Professor  Roscoe  or 
some  other  professor,  but  we  were  met  by  this  ques- 
tion— "  This  is  being  done  in  London  by  the  govern- 
"  ment,  and  why  should   it   not  be  done  also  in  the 
"  country  ;  why  should  we  be  at  the  expense  ?  " 

6146.  But  taking  a  case  in  which  the  government 
does  contribute,  as,  for  example,  to   the  teachers  of 
elementary    science,   you   have   told    us   that    those 
teachers    are    absolutely  dependent    at    present  for 
their   remuneration   upon  the   government ;   do   the 
employers  of  labour  in  this  district  contribute  to  the 
fire   and  light  of  the  mechanics'  institutions  in  any 
very  great  degree  ? — They  contribute  to  the  support 
of  the  institutions  generally.     The  fire  and  light  is 
not  separated  from  the   general  expenditure  under 
those  heads  in  the  institutions,  and  they  contribute 
largely  to  the  support  of  those  institutions. 

6147.  Do  they  contribute  for  such  purposes  as  the 
general  elementary  instruction,  the  newsroom,  and  the 
other  objects  of  the  mechanics'  institutions  ? — Yes, 
and  for  the   science  work,  which  the  manufacturers 
are  very  anxious  to  promote.    The  Keighly  mechanics' 


institution    is   entirely   due    to  the    exertions   of  the 
manufacturers  of  Keighley. 

6148.  You  are  endeavouring  to  establish  a  college 
of  science  in  Yorkshire  ;  will  you  be  good  enough 
to  state  what  steps  have  been  taken  and  what  pros- 
pect you  have  of  accomplishing  your  object  ? — The 
work  which  we  have  done  up  to  the  autumn  of  1869 
was  of  this  character.    We  saw  that  we  were  creating 
a  large  number  of  science  classes  in  Yorkshire — the 
ordinary  science  classes  of  the  department — and  that 
from  those  classes  there  would  come  a  goodly  pro- 
portion of  the  students  who  would   require   higher 
instruction.     We  had  had  brought  before  us  by  the 
engineers   and  by   the   woollen   and  worsted  manu- 
facturers the  importance  of  having  in  Yorkshire   a 
college  where  the  sons  of  manufacturers  might  obtain 
that  higher  knowledge  which  they  so  much  desired. 
Accordingly  a  meeting  was  held  in  Leeds  convened 
by  the  Yorkshire  Board  of  Education  on  the  5th  of 
November   1869,   presided   over   by   Lord  Frederick 
Cavendish,   who  is   the  President  of  the  Yorkshire 
Board    of   Education,   and   at  which  a    very   large 
number   of  the   leading    men   of  the   county    were 
present.     A    committee   was  formed  consisting   of  a 
number  of  gentlemen,  the  mayors  of  Yorkshire  and  the 
chairmen  of  the  Yorkshire  Chambers  of  Commerce 
and  Agriculture.    .That  committee  appointed  a  sub- 
committee, who  have  already  presented  their  prelimi- 
nary report,  which  has   been  adopted,  and  the  full 
report  will  be  issued  about  Easter.     The  proposal  is 
to  establish  a  college  of  science,  and  to  establish  chairs 
for    chemistry,    mining,    engineering,    mathematics, 
natural  philosophy,  and  geology.     The  students'  fees 
will  range  from  20/.  to  25Z.  per  annum.     No  provision 
will  be  made  for  boarders,  but  arrangements  will  be 
made  similar  to  those  at  King's  College  and  at  Owens 
College.     The  buildings  to  be  erected  will  be  so  de- 
signed as  to  be  capable  of  extension.    The  professorial 
chairs  are  to  be  endowed  by  sums  not  less  than  3501. 
plus  a  proportion  of  the  pupils'  fees,  and  the  com- 
mittee propose  in  the  first  place  (their  proposal  has 
not  yet  been    accepted   by  the   board)   to   establish 
chairs  for  chemistry,  for  engineering,  and  for  mathe- 
matics, and  to  add  to  them  other   chairs  as  their  re- 
sources enable  them  to  do  so.     The  estimate  for  the 
commencement  of  the  college  is  55,000/.,  the  full  sum 
required  is  100,0001. 

6149.  Has  any  application  been  made  to  the  govern- 
ment for  their  aid  ? — We  are  not  yet  in  a  position  to 
ask  for  aid  from  the  Treasury.  We  could  obtain  the  aid 
of  the  Science  and  Art  Department,  but  that  is  so  small 
that  we  should  not  accept  the  500/.  which  is  oft'ered, 
fettered  as  it  is  with  restrictions.     Another  point  in 
connexion  with  it  is  the  action  taken  by  the  Endowed 
Schools'  Commissioners.     We  are  carefully  watching 
and  in  active  co-operation  with   the   commissioners 
with  respect  to  the  reorganization  of  schools,  and  in 
all  the  schools  that  are  being  reorganized  provision  is 
being  made  for  the  teaching  of  science.     The  Com- 
missioners have  also  written  to  us  to  say  that  in  any 
case  where  we  can  obtain  the  consent  of  trustees  of 
endowments  that  are  not  directly  applied  to  an  endowed 
school,  and  can  transfer  them  to  the  Commissioners, 
they  will  retransfer  them  as  soon  as  the  college  of 
science  is  established  in   the  form  of  endowments  for 
professorial  chairs  or  for  scholarships.     Moreover,  in 
all  schools  where  the  endowments  will  permit  of  it, 
arrangements   are   being   made    for   exhibitions    for 
science  to  be  competed  for  by  the  pupils  of  the  schools, 
and  to  be  held  at  some  authorized  place,  the  Univer- 
sities or  Owens  College,  and  the  Commissioners  wen; 
good   enough   to   say   that  they   would   make    their 
schemes  sufficiently  broad  so   that   exhibitions  might 
be  held  at  the  college  of  science  when  established. 

6150.  Is  there  any  further  point  in  the  operations 
of  the  Board  of  Union  that  you  would  desire  to  bring 
before  the  Commission  ? — I  have  one  point   to  men- 
tion.    We  suggest  the  introduction  of  a  lower  standard 
or  class  into  the  examinations  of  the  Department  of 
Science  and  Art.     We  find,  as  in  the  case  of  Sheffield, 
to  which  I  have  directed  your  attention,  that  25  passed 
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what  we  understand  to  be  severe  examinations  ; 
the  examinations  are  of  a  high  standard.  Not  that 
we  want  to  lower  the  standard  by  any  means,  but 
we  do  feel  that  if  we  are  to  maintain  our  science  classes 
we  must  have  preliminary  instruction  given,  and  that 
we  say  should  be  given  in  the  school,  and  there 
tested  by  examinations.  We  do  not  wish  to  institute 
examinations  ourselves,  but  we  wish  that  the  Science 
and  Art  Department  should  provide  for  science  as 
they  do  for  art.  And  we  are  supported  in  that  view  by 
a  paper  which  was  handed  in  to  Mr.  Samnelson's  Com- 
mittee on  Technical  Education,  by  Captain  Donnelly 
of  the  Science  and  Art  Department.  We  also  suggest 
the  establishment  of  a  sixth  standard,  which  would 
be  applicable  to  elementary  schools,  and  u  payment  of 
10*.,  or  even  a  smaller  sum,  on  the  results.  That  is  a 
point  which  we  feel  absolutely  necessary  for  the  pro- 
motion and  extension  and  even  for  the  maintenance  of 
our  science  work. 

6151.  (Mr.  Samuelson.)  That  would  be  a  standard  in 
substitution  for  the  present  sixth  standard  of  the  De- 
partment at  Whitehall  ? — I  am  making  a  slight  mistake. 
The  Department  of  Science  and  Art  alters  its  regula- 
tions so  much  that  it  is  impossible  almost  to  follow 
them.     Formerly  there  were  five  stages  in  the  Science 
and  Art  Department,  now  they  are  split  up  into  the 
advanced   and  elementary.      What  we  ask  is   not  a 
sixth  standard,  but  a  lower  standard,  lower  than  the 
second  class  elementary  standard  of  the  Science  and 
Art  Department.      That  would  be  in  point  of  fact  a 
standard  lower  than  the  old  fifth. 

6152.  {Chairman.)  Would  it  not,  perhaps,  be  better, 
than  running  the  risk  of  lowering   the   standard,  to 
require  that  any  student  passing  in  that  lower  standard 
should  persevere  to  attain  the  higher  standard,  and 
that  the  teacher  should  then  be  paid  for  the  instruc- 
tion in  both  grades,  rather  than  that  he  should  be  paid 
only  for  the  instruction  in  the  lowest  grade  ? — But  in 
drawing  there  is  a  small  fee  of  3s.  per  head  paid  for  a 
very  elementary  amount  of  teaching,  and  all  we  ask  is 
that  there  should  be  a  recognition  and  an  encourage- 
ment of  the  teaching  of  science  of  a  more  rudimentary 
character  than   that  which   is  required    now  by  the 
elementary  stage  of  the  science  examinations. 

6153.  The  obvious  objection  to  that  on  the  part  of 
the  department  being  no  doubt  that  if  that  instruction 
ended  there  it  would  not  be  worth  paying  for,  but  if 
it  proceeded  to  another  stage,  and  was  a  necessary  step 
towards  this  further  stage,  it  might  then  be  paid  for  ? 
— Exactly  so  ;  that  would  meet  our  views  in  every 
way. 

6154.  (Mr.  Samuelson.)  Can  you  give  the  Com- 
mission   any   further  particulars    about    the   school- 
masters' science  classes  to  which  you  have  referred,  as 
to  their  organization  and  the  mode  in  which  they  are 
conducted  ? — Those  schoolmasters'  science  classes  were 
a  tentative  work.     We  undertook  to  provide  ourselves 
with   qualified   teachers   for   the   science   classes  we 
wished  to  establish,  and  instead  of  taking  anybody  and 
qualifying  him  as  a  science  teacher,  as  has  been  done 
largely  in  Lancashire  in  the  geometrical  and  machine 
drawing  classes,  where  the  workmen  were  taken  out 
of  the  mills,  we  held  strongly  to  the  opinion   that  a 
man  who  had  received  his  training  at  a  normal  school, 
and  was  by  profession  a  teacher,  was  more  qualified  to 
impart  instruction  in  the  subject  than  those  who  were 

Pnot  professional  teachers.  Accordingly  we  restricted 
tli'i-c  classes  entirely  to  the  schoolmasters.  We 
then  engaged  Mr.  Jarmain,  almost  our  only  science 
ic:u:hor  at  that  time,  and  we  placed  him  in  charge 
of  one  class  which  was  held  at  the  parish  church 
school  of  Leeds,  and  he  provided  a  laboratory  and 
we  paid  him  a  salary,  not  conditional  upon  the 
.L'tant,  but  we  undertook  the  salary.  1  cannot  at 
the  moment  remember  the  amount,  but  at  any  rate 

twu  went  upon  this  principle,  that  we  must  get  the  best 
man  we  could  to  teach  the  schoolmasters,  and  we  must 
KCOre  him  against  any  loss  through  any  cause  wli.-it- 
i]  iv;i-on  of  his  pupils  not  passing  the  examina- 
tion, and  therel'ore  we  guaranteed  him  a  cei-tnin  sum  ; 
Ml  N>  .-u'Te-sfiil  w;w  Lis  work  that  wu  were  uot  culled 


upon  for  the  guarantee,  and  he  derived  a  larger  sum 
than  the  guarantee  amounted  to.  The  schoolmasters 
also  paid  a  fee  of  halt'  a  guinea  ;  we  charged  them  that 
fee  of  half  a  guinea,  and  an  additional  half  guinea  if 
they  did  not  go  into  the  examination.  We  thought  it 
was  only  right  to  make  those  special  arrangements. 

6155.  Then  his  success  was  in  the  shape  of  payment 
by  the  Department  on  results  ? — Yes ;  the  amount  that 
he  got  from  the  Department,  plus  the  fees,  was   the 
payment  which  he  received,  we  paying  the  expenses 
of  the  room  and  all  the  outlay  for  organizing  the  class. 

6156.  Are  you  aware  whether  those  schoolmasters 
who  were  taught  defrayed  the  fees  themselves  in  the 
majority  of  cases,  or  whether  they  derived  them  from 
some  extraneous    source  ?  —  They  paid  them  them- 
selves. 

6157.  And  did  they  come  from   any  considerable 
distance  ? — Yes,  at  Leeds  some  came  from  a  distant* 
of  20  miles  to  attend  the  class.     The  places  at  which 
we  have  held  science    classes   for  schoolmasters  are 
Leeds,  Sheffield,  Bradford,  Halifax,  Huddersfield,  and 
Wakefield.       We  have  not    continued   these  classes 
simply  because  we  have  created  the  supply  that  we 
wanted,  and  now  we  say  we  are  not  called  upon  to 
continue  special  schoolmasters'  science  classes  because 
we   have   ordinary   science    classes  established,   and 
those  who  did  not  avail  themselves  of  the  opportunity 
that  we  gave  them  must  now  get  their  instruction  at 
those  classes,  although  when  we  get  the  college  ot 
science  established  we  shall  again  have  science  classes 
for  schoolmasters,  because  one  object  that  we  have 
in  view  is  specially  to  train  science  teachers. 

6158.  During  how  many  years  were  those  classes 
continued  ? — During  the  winter  of  1868-9  and  1869- 
70. 

6159.  What    were   the   subjects  taught    in    those 
classes  ? — Chemistry,    mathematics,   plane   and   solid 
geometry,  machine  drawing,  and  building  construction. 

6160.  Of  nil  of  which  Mr.  Jarmain,  I  presume,  was 
the  teacher  ? — No.    Mr.  Jarmain  taught   the   Leeds 
class  and  the  Halifax  class,  the  subject  being  chemistry. 
We  had  to  send  to  Lancashire  for  a  teacher  for  the 
Huddersfield  class  in  geometrical  and  machine  drawing, 
and  at  Sheffield  we  had  another  teacher,  Dr.  Harrison. 

6161.  Did  the  teachers  take  more  than  one  subject 
each  ? — No.  Mr.  Jarmain's  was  confined  to  chemistry 
and    Dr.  Harrison's    to    chemistry,   and  Mr.    Hick, 
B.A.,  and  a  Bachelor  of  Science  of  London  University, 
taught  mathematics  at  Leeds.     Then  we  also  estab- 
lished a  science  class  for  schoolmistresses  in  physical 
geography,  which  was  a  very  great  success,  placing 
that  under  Mr.  Ison,  the  master  of  St.  Peter's  School, 
Leeds.     The  result  of  this  class  is  that  physical  geo- 
graphy is  taught  in  two  or  three  girls'  schools. 

6162.  (Chairman.)  Is  more  than  one  subject  taught 
in  each  of  those  towns  ? — In  Leeds  there  were  chemistry 
and    mathematics;    in   Huddersfield   chemistry   and 
machine  drawing  ;  in  Bradford  chemistry,  magnetism, 
and  electricity  ;  and  in   Sheffield  chemistry,  machine 
drawing,  and  mathematics. 

6163.  (Mr.  Samuelson.)  With  reference  to  the  re- 
muneration of  the  teachers  of  those  classes,  were  they 
all  sufficiently  remunerated  without  any  recourse  to 
subscriptions  ? — No.     In  some  cases  we  have  had  to 
pay  the  deficit.     At  Wakefield  and  at  Sheffield  we 
have  had  to  pay  the  deficit.      The  classes  were  not 
sufficiently  remunerative  there,  and  we  were  obliged 
to  give  perhaps  above  the  market  value  of  the  teaching, 
owing  to  circumstances. 

6164.  Was  the  deficiency  paid  by  the  Yorkshire 
Union   or  by   local   mechanics'  institutes  ? — By   the 
Yorkshire  Board  of  Education. 

6165.  Have   you   also  abandoned   the  classes  for 
schoolmistresses  ? — Yes,    we  have    given    them    up 
because  our  work  is  getting  so  very  extensive  that  we 
have    been   obliged   to  abandon    portions  of    it,   and 
we  have  abandoned  those  portions   that  we  think  no 
longer  need  our  support. 

6166.  You  stated  that  the  feeling  is  very  strong  in 
Yorkshire  that  the  county  does  not  receive  back  in 
support  of  scientific  instruction,  a  sufficient  share  of 
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what  it  pays  in  tin1  shape  of  taxes  as  compared  with 
London  :  «"ln  you  think  that  that  feeling  really  causes 
l(M-;il  Mihscriptions  to  be  withhold  ? — I  am  not  pre- 
i,,  >:iv  that;  I  know  that  it  did  operate  in  the 
nee  lectures  of  which  I  have  .spoken. 
AV  -'.MUM!  whilst  acknowledging  its  importance,  and 
desiring  us  to  take  up  the  subject  of  special  seieiitilic 
lectures,  an  unwillingness  to  contribute,  inasmuch  us 
similar  lectures  wciv  given  at  the  expense  of  the 
iioverniucnt  in  London. 

6167.  Has  that  .feeling  manifested  itself  in  reference 
to  the  proposed    Yorkshire  college   of  science? — No; 
because    in    this    matter  we    feel    that  this    is    really  a 
manufacturers'  question,    and    although  we  have   got 
tin-  oiler  of  money  we  are  not   asking  for  money,  it  is 
lairlv  a  matter  of  business.      We  tirst  of  all  want  the 
county  to  accept  the  scheme  which  the  committee  will 
put    lii'l'ore  it.  and   we  do  not  want  to  ask  for  money 
till  the  scheme  has  been  approved.     So   that  wo   have 
not  tested  the  feeling  of  the  county  to  any  extent,  in 
fact  what  we  have  had  offered  has  been  voluntary. 

6168.  Do  you  expect  that  you  will  be  able  to  carry 
out  that   scheme  without  State  aid  ? — Certainly  with- 
out State  aid   in  the   form   that  is    now  given  by  the 
Department  of  Science  and  Art,  which  would  be  too 
small  for  our  purposes.     We   should   be  without  the 
range  of  the  operations  of  state  aid  from  the  Science 
and  Art  Department  because  the  students  will  be  of  a 
superior  class. 

6169.  Do  you  expect  that  you  will  be  able  to  cany 
the  scheme  into  operation  without  obtaining  aid  from 
the  State  ? — We  do,  or  else  we  shall  not  carry  it  out  at 
all ;  there  is  no  hope  of  getting  much  money  from  the 
State,  I  am  afraid. 

6170.  Do  you  think  that  the  payments  as  now  made 
upon  results  by  the  Science  and  Art  Department  are 
upon  a  fail  footing  ? — The  present  system  of  payment 
upon  results   is  unsatisfactory,  as   it  is  determined  by 
the  attendance  at  the  examinations  only.      I  should 
like  to  read  an  extract,  from  a  letter  from  one  of  our 
teachers  that  we  trained  ourselves,  who  is  engaged  in 
teaching  geometrical  drawing,  in  which  he  says,  "  Let 

the  Department  make  it  worth  a  teacher's  while  to 
give  a  good  elementary  knowledge  by  paying  for  it 
by  a  capitation  grant  on  attendance,  or  in  some  such 
way,  and  not  leave  the  entire  payment  to  depend  on 
results  of  examination,  it  being  well  known  that 
most  labour  and  time  is  spent  on  those  students  (the 
backward  and  dull  ones)  who  produce  no  results." 
He  refers  there  to  the  point  that  there  is  an  immense 
amount  of  labour  devoted  to  those  who  really  cannot 
come  up  to  the  standard,  and  that  such  labour  is  un- 
recognised by  the  government.  We  have  found  that  the 
universal  and  I  may  say  the  unanimous  complaint  of 
the'  teachers  is,  that  the  payments  upon  results  are  not 
fair  as  being  simply  the  results  of  examination,  but  that 
in  -nine  way  it  should  include  the  results  of  attendance. 

6171.  Can  you  yourself  suggest   any  way  in  which 
that  could  be  carried  out  without  really   paying,  as  it 
were,  in  the  wind  ? — Simply  by  paying  upon    the  re- 
sults  of  attendance,    properly  authenticated   and  sur- 
rounded by  the  nccessarv  safeguards. 

6172.  What  are   the   safeguards   which    you   would 
propose  ? — 1  should  say  that  there  should  be  an  inspec- 
tion of  the  class  in  the  same  way  as  the  primary  schools 
have   been    inspected,  and  also  in   addition  to  that    the 
signatures  of  the  committees  to  the  registers,  kept  in  the 
same'   way  as  the  Whitehall    Department  now  require 
registers  to  be  kept. 

6173.  What  is  your  opinion  of  the  present  system 
of  inspection  of  science  schools  ? — I  have  no  hesitation 
in  Baying  that  is  a  mere  farce. 

(1174.  Do  you  give  that  answer  deliberately  ? — I  do. 
An  inspector  comes,  in  many  cases  lie  knows  nothing  of 
the  subject  in  which  he  is  to  inspect  the  class,  he  knows 
very  little  indeed  about  the  organisation  of  the  class, 
and  at  the  close  of  the  examination,  when  he  meets  the 
committee,  and  the  committee  a-k  him  what  advice 
he  lias  to  give  them,  and  what  suggestion  he  has 
to  make,  it  is  very  seldom  indeed  that,  any  suggestions 
of  any  kind  are  offered.  The  inspection  of  the  science 


schools  is  being  totally  different  to  the  inspection  of  the 
schools  under  the  Whitehall  Department. 

6175.  Do   you    think    that,    even    as    an    inspection 
simply  to  ascertain  that  the  conditions   of  the  depart- 
ment   are  complied  with,  it  is  inefficient? — No,  no>    in 
that    respect    inefficient,    but   the   conditions    require 
hardly  any   inspection   to  see   that    they   are  complied 
with. 

6176.  (Chairman.)  Is  that  a  result  worth  paying 
for  ?— No. 

6177.  Have  you  ever  considered  whether  it  would 
be  possible  to  have  a  graduated  inspection  which  should 
include  the  purely  elementary  science  classes  and  even- 
ing schools,  the  more  advanced  science  classes,  and  also 
the    ordinary  elementary  schools  which   are  now   in- 
spected by  the  Whitehall  Department,  so  that  by   say 
three  steps  of  examiners  you   would   cover  the  whole 
field  of  inspection  ? — I  have  not  thought  of  that  scheme 
which  you  have  now  enunciated,  but.  what  always  has 
appeared  to  me  is,  that  the  inspectors  should  be  men 
qualified  by  professional  training   for  their  work.     It 
has  been  the  great  defect  of  the  inspection  of  primary 
schools,  that  the  inspectors  have  had  to  learn  their  work 
by  their  visits  to  the  schools  which  they  were  called 
on  to  inspect.     We  have  in  the  case  of  one  inspector 
of  the    Science    and   Art    Department,    a   gentleman 
who   is  now  acquainted  with  his  work,  but  he,  like 
others,  has  had  to  learn  his  work  by  bis  visits  to  the 
institutions  in  the  same  wav,  proving  in  my  opinion, 
and  I  speak   from  experience  in  this  matter,  that  an 
inspector  should  be  qualified  for  the  work  which  he 
is   called  upon  to  do.      It  is   not   merely    whether  a 
certain  register  is  filled  up   right,  but  he  should  know 
when  he  enters  a  room  whether  the  work  is  being  pro- 
perly done  in  that  room. 

6178.  You  are  aware  that  an  inspector  at  present  is 
really  an  examiner  of  elementary  work   in   an  elemen- 
tary school  ? — Yes. 

6179.  In  like  manner  there  might  be  an  examiner  of 
the  work  in  an  elementary  evening  school,  might  there 
not  ?— Yes. 

6180.  Taking  the  humblest  classes  of  science  schools, 
they  would  require,  would  they  not,  something  like  a 
similar  examiner  iu  science  ? — Yes. 

6181.  Taking  the  higher  classes  of  science  schools, 
they  would  require  a  much  more  competent    examiner 
and  inspector  ? — Yes. 

6182.  My  question  was    directed  to    this,   whether 
there  might  not  be  a  graduation  of  inspectors,  rising  in 
qualification  to  discharge  those  several  functions,  their 
operations  being  co-ordinated  so  as  to  occasion   a  very 
considerable  saving  in  expense,  and  to  bring  them  under 
the  control  of  one  department  ? — Undoubtedly:  when  I 
said  that  the  inspection  of  the  science  classes  was  a  mere 
farce  I  meant  that   seeing  that  there  are  28  subjects 
in  the  science  list  it  is  impossible  that  one  gentleman  can 
efficiently  inspect  in  all  those  subjects,  and  consequently 
the  inspection  is  a  mere  matter  of   routine,   and   an 
inspector  who  offers  remarks   in  some  subjects   makes 
ludicrous  mistakes  which  damage    the    result  of   his 
visit.     His  non-acquaintance   with  the  circumstances 
and  details  of  class-work  renders  his  inspection  of  no 
value.     The  inspection  should  be  either  wholly  limited 
to  an  inspection  to  see  whether  the  official  regulations 
are  complied  with,  or  it  should  be  an  inspection  some- 
thing of  a  similar  kind  to  that  which  you  have  indicated, 
when'    the    inspector  is   qualified   to  give  an   opinion 
respecting    the    teaching    that     is     carried     on.     The 
inspector  has  to  report  whether  the  teaching  is  efficient, 
but  he  cannot  report  that  in  subjects  with  which  he  is 
utterly  unacquainted. 

6183.  (Professor  Huxley.)    Did  I  understand  you 
rightly  with  respect  to  one  part  of  your  evidence  in 
which   you   suggest  that  there   ought   to  be  questions 
easier,  as  I  understood  you,  than  those  which  are  set  for 
tin1  pre.-ent    pass   in   the  elementary  stage  ? — I  did  not 
suggest  that  the  present  remuneration  should  lie  given 
for  an  easier  set  of  questions,  but.  that  there  should  be 
an    easier   set  of  questions  with  a  smaller  rate  of  re- 
muneration, so  as  to  lead  up  to  the  present  standard. 

6184.  Have  you  ever  hail  an  opportunity  of  looking 
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over  the  answers  which  enable  candidates  simply  t<>]>:iss 

in  the  elementary  stage  ? — Only  a  cursory  glance   ;il 
some  of  the  papers  at  the  local  examination. 

6185.  Is   it  not  really   the   case    that    they   are    let. 
through    very    easily    for    a    very     small    amount     of 
anything  that   may    lie  called    information,   and    would 
not  paying  for  a  less  amount  be   almost  unjustifiable 
in    your    opinion  ? — I    am    not  aware,    and   those    of 
lie    who    are     promoting    the      scheme     cannot    tell 
what  the  standard  is  that  the  examiner  sets  up  and 
allows   the   pupils   to   pass.      I   would  say,  in  reply, 
that  if  the  standard  now  is  low  1  would   pay  a  lower 
grant  upon  that  low  standard,  and    raise   the  standard 
for  which  the  present  grant  is  paid.     If  the   standard 
at  present  is  so  low  that  the  answers   are  very  meagre 
and  poor,  then  it  is  a  waste  of  government  money,  and 
I  was  going  to  say  it  is  a  delusion,  if  you  will  pardon 
my  using   the  expression,   because  we   think   that:  the 
candidates   have    really    some   appreciable   amount   of 
scientific  knowledge. 

6186.  But  are  you  aware  of  this  practical  difficulty 
which  would  arise,  that  the  elementary  stage   of  exa- 
mination includes  a  considerable  range  ;  for  example, 
a  candidate  may  pass  either  in  the  first  or  in  the  second 
class ;  if  he  passes  well  in  the  first  class  the  amount  of 
knowledge  which  he  may  show  maybe  such  as  to  justify 
fully  the  payment  at  present  made  ;  but  I  will  not  deny 
that  it  may  justify  the  payment  at  present  made  if  he 
passes  at  the  top  of  the  second  class.     Then  there  is  a 
slow  and  insensible  gradation  of  badness  until  you  get  at 
those  who  simply  slip  through  ;  and  the  examiner  does 
not  feel  justified  exactly  in  rejecting  people   whose 
amount  of  knowledge   is   really  very  small.     Under 
these  circumstances  you  could  not  have  an  exact  sliding 
scale    prepared    to  meet    all    those   cases,    you    must, 
roughly  deal  with   it  ? — We  have  always  opposed  the 
lowering  of  the  standard  of  the  science  department, 
and  when  the  examination  results  became  known  this 
year,  when  the  action  of  the  Department  was  so  disas- 
trous in  Lancashire  and  also  in  Yorkshire  in  subjects 
I.,  II.,  and  111.,  the  position  that  we  took  was  this,  that 
we  thought  the  Science  and  Art  Department  were 
perfectly  right  in  what  they  did,  but  we  did  not  agree 
with  the  suddenness  with  which  they  did  it,  because  it 
was  the  Science  and  Art  Department  that  had  set  up 
the  standard,  and  suddenly  it  raised  its  own  standard, 
to  the  injury  of  the  locality.     We  did  not  object  to  the 
raising  of  the  standard,  but  we  did  object  to  the  sud- 
denness.   Then,  in  reply  to  your  question,  wo  say  that 
it  would  be  better  to  have  a  low  standard  with  a  low 
payment,  rather  than  that  pupils  of  low  attainments 
should  be  paid  the  higher  payment,  as  at  present. 

6187.  The  sudden  shifting  of  the  standard  only  took 
place,  did  it,  in  three  subjects  ? — Only  in  three  subjects. 

6188.  Have  yon  put  before  us  all  the  papers  relating 
to  the  organisation  of  the  schools  in  Yorkshire,  with  all 
the  details  ? — No,  but  if  you  will  allow  me  I  will  hand 
in  a  condensed  statement  of  the  progress  of  scientific 
instruction  in  Yorkshire  since  1867.     {The  same  ivas 
delivered  in.      Vide  Appendix  XI.) 

6189.  Are  yon  satisfied  with  the  operation  of  the 
present  science  scheme,  and  are  the  better  class  of 
teachers   in  Yorkshire  particularly  satisfied   with  tho 
working  of  the  science  scheme  as  it  is  at  present  ap- 
plied ? — I  should  not  like  to  answer  the  latter  part  of 
the  question,  for  this  reason.     Neither  myself  nor  any- 
one connected  with  the  management  of  tho  Yorkshire 
Board   of    Education    or    the    Yorkshire    Union    of 
Mechanics'  Institutes  derives  the  slightest  pecuniary 
benefit  from  the  action  of  the  department,   and  con- 
sequently we  look  at  that  action  more  impartially  than 
those  do  who  are  benefited  by  it,  and  therefore  if  you 
will  allow  me  I  would  rather  not  answer  anything  with 
respect  to  the  teachers. 

6190.  Can  you   say  what  influence  the  system  at 
present   pursued  by  the    Department   of  Science  and 
Art  has  in  encouraging  good  teachers  and  discouraging 
bad  ones? — The  action  of  the   Department  has  been 
this  :   it  appears  to  have  started    will-  the  endeavour  to 
promote,   the   extension    of  science  classes  throughout 
the  country,  and   in    doing   so   it   has  adopted   certain 
lines  of  policy  which  probably  the  originators  would 


not  now  adopt  if  they  had  their  experience  over  again  ;      //.  H.  Sola, 

and  tho  result  of  the  scheme  has  been  that  the  teaching 

has  not  been  sound,  and  that  there  has  been  a  great     1?  ^ 

deal  of  cram;  but   on   tho   other  hand,   I  would  say       

that  year  by  year  the  system  of  the  Science  and  Art 
Department  is  becoming  more  and  more  adapted  to  the 
requirements  of  the  country,  and  more  and  more  titled 
for  the  sound  and  healthy  inculcation  of  scientific 
teaching. 

6191.  Are  you  aware  that  in  any  part  of  Yorkshire 
dissatisfaction  with  the  results  of  the  science  examina- 
tions exists  to  such  an  extent  as  to  prevent  the  best 
class  of  teachers  from  connecting  themselves  with  tho 
Science  and  Art  Department  ? — No,  I  am  not  aware 
of  such  dissatisfaction,  nor  does  such  exist,  inasmuch 
as  there  is  a  constant  increase  of  University  graduates 
who  apply  for  the  honorary  certificate  of  the  Science 
and  Art  Department. 

6192.  Do  you  think  that  the  present  system  of  exa- 
minations by  the  Science  and  Art  Department  has  a 
tendency  to  encourage  book  work,  and  to  discourage 
the  careful  training  of  the  students  in  actual  practical 
work  and  observation  ? — It  certainly  did  so  ;  but  the 
recent  minutes  of  the  department  go  in  an  opposite 
direction,  and  very  beneficially  so. 

6193.  Do   you   think   that   the   amount  of  change 
which  has  been  made  is  sufficient,  or  do  you  not  think 
that  a  greater  step   might  be  made  in  the  same  direc- 
tion with  advantage,  by  some  such  process  as  this:  to 
give  in  some  of  the  science  schools  a  course  of  instruc- 
tion lasting  over  two  years,  taking  the  examinations  at 
the  end  of  two  years  in  classified  and  selected  subjects : 
as,  for  example,  supposing  that  you  take  in  the  first 
year,  we  will  say,  elementary  physical  geography  and 
elementary  physics,  and  suppose  that  you  take  in  the 
second  year's  examination  chemistry  and  elementary 
physiology,  and  then  suppose  that  you  proposed  to 
make  your  instruction  in  those  four  subjects,  and  those 
four  only,  as  complete  and  thorough  as  it  could  be,  and 
take  your  examinations   upon  the  continued  course  of 
instruction,  would  that,  or  would  it  not,  in  your  judg- 
ment, be  a  better  method  than  that  which  is  at  present 
pursued,  of  allowing  a  student  to  take   up  anything 
that  he  likes  ? — The  course  that  you  have  indicated 
is  one  which  I  have  always  advocated  as  being  the 
only  mode  of  giving  real  scientific  education   to   the 
working  classes.     I  think  that  in  our  institutions  for 
the  scientific  education  of  adults  the  course  of  study 
should  be  prescribed  by  authority  in  three  or  more 
subjects,  and  that  there  should  be  an  examination 
requiring  the  student  to  pass  in  a  certain  number  of 
the  selected  subjects,  as  is  required  in  the  University 
local  examinations. 

6194.  Do  you  think  that  by  the  general  adoption  of 
properly  organised  schools  of  that  kind  a  great  many 
evils   in  the  way  of  cramming  which  are  now  com- 
plained of  might  be  entirely  got  rid  of,  and  the   in- 
struction be  made  consecutive  and  organised  ? — Yes, 
certainly.       I   have  mentioned   the   proposal    to   the 
central   committee    of    the    Yorkshire    Union    as    a 
subject  we  should  as  far  as  we  can  enforce  upon  the 
notice  of  the  associated  institutes,  that  the  managers 
should  not  allow  pupils  to  select  a  particular  class,  but 
that  the  managers  should  say,  we  know  what  are  the 
subjects  necessary  for  you  to  be  instructed  in,  and  you 
must  take  up  a  certain  number  of  those  subjects. 

6195.  But  supposing  that  your  pressure  of  other 
work  became  lessened,  are  there  any  practical  difficul- 
ties, do  you  think,  in  the  way  of  establishing  schools 
of  that  kind  throughout  the  length  and   breadth   of 
Yorkshire  ? — This  work  of  which  I  am  now  speaking 
would  not  require  the  establishment  of  new  schools. 
It  would  be  simply  the  regulation  of  the  Science  and 
Art  Department,  which  regulation  they  seem  tending  to 
in  this  year's  syllabus,  by  grouping  together  subjects 
for  examination.     Now  if  the  Science  and  Art  Depart- 
ment were  to  make  a  regulation  that  certain  groups  of 
subjects  must  be  taken,  that  woul-  meet  the  necessities 
of  the   case,  and   then,  instead  of  ha\ing   a   chemistry 
class  only  in  an  institution,  we1  should   have  the  other 
classes  that  were  necessary. 

6196.  1  do  not  quite  clearly  understand  what  kinds 

3  D  3 
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H.  11  X.-.V..     of  science  you  hare   taught  to  young   people   in   the 
primary  schools   ranging  between   the   ages  of    10  and 
I.').      !>,.   vmi   follow  there  a  prescribed   course,  or  do 
'the  same   kind   of    scientific    information   to 
children  of  all  ages?— We  consider  that   the   children 
in  attendance  at  the  primary  schools  who  would  attend 
at  U-ctnii  -  of  the  same  kind  as  those  that  we  established 
H-tlield  would  be  about  the  same  age   and  about 
the  •..•urn-  intellectual  standard.      At  Sheffield  we   made 
this  condition,  that    every  child  who  was  admitted  to 
the    cla-s     must    have    passed   the  fourth   standard   of 
the  Reused  Code,  that  we  might  be  sure  they   had  got 
-ome    amount    of    elementary     knowledge.       1     very 
strongly   advocated  a  class   in   physical   geography  at 
Wakcti'eld,    much    against    the     wishes    of    the     local 
committee.     They   said  that   physical    geography  was 
a   subject   in   which   there  could  be    a  great  deal  of 
niing.     1  did  not   think  so,  but  my  experience  ia 
against  my  previous  opinion.     At  Wakefield  the  class 
was  a   co'mplete   failure,   not   from  the  organisation, 
which  was  similar  to  that  at  Sheffield,  but  simply  that 
it  was  a  cram. 

6197.  That  surely  did  not  arise  from  the  nature  of 
phvsieal  geography  itself,  but  rather  from  the  bad 
Standard  to  which  the  young  students  of  physical 
geography  were  made  to  work  ? — Exactly  so. 

(ii;)8.  Yon  found,  did  you,  that  children  of  10  years 
of  age  were  quite  capable  of  taking  in  instruction  in 
ieal  science  ? — In  the  rudiments  of  physical  science, 
of  course  it  was  the  very  rudiments. 

6199.  (Dr.  Sharpey.)  What  is  the  constitution  of 
the  Yorkshire  Board  of  Education  ? — There  are  two 
societies,  the  Yorkshire  Board  of  Education  and  the 
Yorkshire  Union  of  Mechanics'  Institutes.    The  York- 
shire Board  of  Education  is  a  voluntary  association, 
consisting  of  a  large  number  of  gentlemen  resident  in 
the  county.     Lord  Frederick   Cavendish  is  the  pre- 
sident   of  the    board,    and    it   is   a  purely  voluntary 

ii-ation.  The  Yorkshire  Union  of  Mechanics' 
Institutes,  founded  in  1837  by  Mr.  Baines,  M.P.,  and 
of  which  he  is  president,  is  an  association  of  institu- 
tions paying  a  certain  fee  per  annum,  according  to 
their  size,  gentlemen  in  the  county  also  subscribing 
towards  the  expenditure. 

6200.  Does  the  Board   of    Education    raise    any 
funds  ? — Yes,  the  income  of  the  Board  of  Education  is 
about  300/.  a  year  for  carrying  on  the  work. 

6201.  With   regard    to   the    proposed    college   of 
science  in  Yorkshire,  you  contemplate  that  one  func- 
tion of  that  college  will  be  to  train  teachers  in  science  ; 
would    that   imply  the  maintenance  of  the  teachers 
when  they  wcie  studying,  or  simply  the  giving  to  them 
an  opportunity  of  instruction  ? — An  opportunity  for 
instruction  would  be  the  first  thing  ;  but  we  hope  by 
the  establishment  of  scholarships  and  exhibitions  to 
provide  for  the  case  of  those  students  who  could  not 
otherwise  avail  themselves  of  the  advantages  of  the 
college. 

6202.  Supposing  there  were  an  institution  in  Lon- 
don  for  the  training  of  teachers  in   science,  and  that 
you  had  organised  a  new  college  in  Yorkshire,  and 

prepared  there  to  give  such  instruction,  what 
would  yon  think  would  be  the  relative  advantage  or 
disadvantage  of  the  opportunities  in  the  one  case  and 
in  the  other,  there? — The  point  has  not  come  before 
us  with  respect  to  the  relative  advantage  of  a  training 
school  in  London  versus  a  training  school  in  the  pro- 
vinces. The  fact  is  that  there  is  no  such  training 
school  in  existence,  and  we  feel  the  need  of  such  a 
school,  and  that  the  teachers  should  be  under  pro- 
of the  greatest  eminence  who  could  be 
secured  for  the  work.  That  is  one  reason  for  attach- 
ing the  training  of  teachers  to  our  college  scheme. 
Another  is,  that  we  have  now,  we  may  say,  trained 
a  number  of  certificated  teachers,  and  qualified  them 
•ienoe  certificate,  who  are  now  qualified  to 
teach  science.  We  have  done  this  with  the  \crv 
limited  means  at  our  disposal,  and  those  means  will 
be  considerably  extended  when  we  have  a  larg;-  insti- 
tution thoroughly  organized,  and  eminent  men  at  the 
head  of  that  institution  giving  instruction.  Those 
teachers  will  not  come  to  London  to  receive  ins  true- 


tion.  There  is  a  new  minute  out  requiring  them  to 
undergo  examination  prior  to  their  attendance  at 
lectures  in  London,  but  they  are  very  much  opposed 
to  the  action  of  the  Science  and  Art  Department  ; 
in  fact  I  may  say  this,  that  the  action  of  the  Science 
and  Art  Department  is  of  that  constantly  shifting 
kind  that  it  has  lost  the  confidence  of  the  teachers 
throughout  the  country. 

6203.  Supposing    that   you   had  a  well-organised 
college  of  science,  with  eminent  and  capable  teachers, 
anil    were    prepared   to   give  that  instruction    to  the 
teachers  which  should  fit  them  for  their  duties,  do  you 
think  it  would  be  reasonable  to  insist  upon  the  teaeliei  s 
in   Yorkshire   coming   up   to    London    to   get   their 
training  in  London? — No,   I  think   not.     I  think  it 
would    be    unfair,   because   the   teachers   whom    we 
should    have    for   the   ordinary   rudimentary   science- 
schools,  where  they  would  teach  only  the  elements  of 
science,  such  as  are  now  taught  in  our  science  classes,  un- 
engaged in  tuition  at  the  present  time,  and  they  could 
not  afford  to  come  up  to  London  for  a  month  or  six 
weeks,  as  is  now  the  regulation  of  the  Science  and  Art 
Department,  but  they  could  afford  to  give  one  or  two 
nights  weekly  to  go  12  or  15  miles  per  night,  and  thev 
would  do  so  and  would  avail  themselves  of  the  ad\  an- 
tages  if  they  wore  placed  within  their  reach.  Itis  nothing 
to  say  what  is  the  number  now  coming  to  London, 
that   only   points   to   this   fact,  that  of    the  science 
teachers  there  are  a  large  number  who  go  at  very 
great  inconvenience   and   expense   to  increase  their 
knowledge,  and  how  much  more  would  that  number  be 
increased  if  the  means  of  obtaining  the  knowledge 
were  in  the  immediate' locality. 

6204.  And  how  much  more  would  the  contrast  tell, 
supposing  they  were  required  to  spend  a  whole  year 
or  nine  months  out  of  the  12  months  in  London  ? — 
There  are  no  persons  who  are  now  engaged  in  teaching 
who  woidd  be  able  to  come  to  London  for  that  time, 
they  could  not  possibly  afford  to  do  it. 

6205.  Supposing  it  were  offered  to  maintain  them 
in   London   at  a  certain  stipend  while  they  were  here, 
say  that  50/.  a  year  were  assigned  for  their  maintenance, 
do  you  think  that  that  would  attract  teachers  from 
your  district  to  London? — Certainly  not  those  who 
are    in    present    employment;    it  might    attract    the 
young  teachers  who  were  coining  out  of  a  training 
school,   but  then    the  training    schools    should,   we 
maintain,  also  have  their  laboratories,  as  they  have  at 
Battcrsca,   at  Chester,   and   other  places,  and  all  the 
teaching  that  that  class  of  teachers  require  should  lie 
got  at  the  training  shools.     I  am  now  speaking  of  the 
class  that  we  get  for  the  primary   schools  who  are 
those  who  are  teaching  science  classes  in  Yorkshire. 

6206.  But  those  could  get  further  instruction,  could 
they  not,  in  an  establishment  such  as  is  contemplated 
in    Yorkshire? — Most  decidedly,  and    a    higher  kind 
of  instruction  altogether.      We  find   that  a    teacher 
who    has    obtained    a    certain    amount    of    scientific 
instruction  in  a  normal  school,  when  he  comes  from 
that  normal  school  desires  to  carry  on  that  instruction, 
but  now  he  can  only  do  that  by  coming  up  at  great 
inconvenience  to  London.     In  Manchester  they  can  do 
it  at  Owens  College,  but  we  propose  in  Yorkshire   to 
do  the   same  for  the  constant  stream  of  teachers  that 
are  coming  into  the   locality  who  have  already  been 
in  the  training  schools,  and  those  teachers  whom  we 
have  had  in  the  schoolmasters' science  classes  of  which 
I  have  spoken.     Whilst  we  have  a  number  of  men 
over  35  years  of  age,  the  great  majority  of  the  school- 
n-a-ters  who  are  trained  are  young  men  from  21  to  30. 

6207.  From   what  you   know  of  the  feeling  in  the 
country    generally,    in   reference    to    this    question,    I 
suppose  that  besides  such  a  college  in  Yorkshire  and 
besides   Owens  College,  in    other  great   populous  and 
rich    districts    there    would    also    be    similar    colleges 
established,  savin  Newcastle,  or  Liverpool,  or  Bristol  ? 
— Yes;  a  movement  is  on  foot  to  extend  the  operations 
of  the  Durham  University  to  make  it  a  college  for 
the  engineering  districts  of  the  north,   and  the  Dean 
of  Durham  has  been  in  communication  with  me  to  see 
how  far  the  ope' -at ions  of  the  University  can  be  ex- 
tended into   Yorkshire.      But,  so  far   as  I  can  gee, 
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the  operations  of  Durham  University  will  not  extend 
further  south  than  Middlesbro'  and  Stockton,  because 
there  intervenes  ;i  great  agricultural  district  between 
it  and  the  manufacturing  district  of  the  West  Riding, 
whose  interests  are  to  a  great  extent  different  ;  and 
the  local  circumstances  are  such  that  tin:  inhabi- 
tants would  not  avail  themselves  so  much  of  an  insti- 
tution at  Durham  as  they  would  of  an  institution  at 
Leeds  or  Sheffield. 

6208.  So  that  there  would   be   in   different   great 
centres   in   the   country  institutions  of  that   kind  for 
education,  and  what  we  may  call  the  highest  education 
that  could  be  got,  in  which  science  teachers  could  bo 
adequately  trained? — Yes,  and  conveniently  trained. 

6209.  And  with  much  greater  facility  than  having 
to    travel    to  the    metropolis   and   stay  here  ? — Yes. 
Another  great    advantage    of   the    local    training  of 
teachers  is  this,  that  they  are  in  the  midst  of  the  dis- 
trict where  the  work  for  which  they  are  being  trained 
is  carried  on,  which  is  not  the  case  in  London. 

6210.  And,  therefore,  as  to  the  question  of  economy, 
1  presume  you  would  consider  it  a  much  more  econo- 
mical arrangement   that   they  should    receive    their 
instruction  in  those  localities,  than  that  a  college  or 
institution  large   enough   to   teach  all   the   teachers 
throughout    the    country   should    be    established    in 
London  ? — The  establishment  of  a  central  institution 
in  London  would,  in  my  opinion,  be  a  great  mistake, 
but  I  think   that  there   should   be  general   colleges 
established  similar  to  the  one  which  we  arc  proposing 
to.-    Yorkshire,  where  one  of  the  special  objects  in  the 
establishment  of  the  college  is  the  training  of  teachers  ; 
and  it  is  much  better,  in  my  opinion,  that  these  colleges 
should  be  established  in  the  localities,  provided  that  they 
are  on  a  sufficiently  large  scale  to  secure  the  services  of 
eminent  professors,  rather  than  concentrating  them  in 
London. 

6211.  With  regard  to  the  kind  of  instruction  that,  is 
called  training  which  would  be  given  there,  it  would 
be,  in  the  first  place,  would  it  not,  the  communication 
of  the  actual  knowledge  of  the  science  which  it  was 
expected  that  the  teacher  would  give  instruction  in, 
and  that  that  should  be  given  in  a  thorough  way,  and 
that  the   teacher    should   be   acquainted   with  it   not 
merely  as  book  work  and  mere  lecture  work,  but  prac- 
tically as   far  as  it  was  capable  of  being  taught  prac- 
tically ? — Exactly. 

6212.  But  in  addition  to  that,  what  is  your  view 
as  to  any  special  preparation  or  training  in  the  art  of 
teaching  for  untrained  teachers  ? — Untrained  teachers, 
most    assuredly,    must   have    instruction    in   method, 
because  the  fact  before  us  is  this,  that  some  of  our 
In -t   scientific  men  are  the  very  worst  to  put  before 
an    audience  to  instruct  them;   and  what  holds  good 
with  respect  to  them  also  holds  good  with  respect  to 
those  who  are  inferior  to  them  in   ability,  and  it  is 
no  use  imparting  knowledge  to  a  teacher  unless  he  also 
is  trained  to  impart  it  to  others. 

6213.  Can   anything   be  done  in  that  way  by  ex- 
ample; for  instance,  supposing  there  were  a  school  in 
which  science  was  taught  in  the  best  way  by  accom- 
plished teachers,  would  not  that  be  a  means  of  instruct- 
ing other  teachers  (supposing  always  that  they  had  the 
information)  as  to  the  mode  of  communicating  it? — 
That  would  be  one  of  the   duties    of   the    master    of 
method  who  might  be  in  connexion  with  the  local  college 
<>f  science.    His  duty  would  be  to  exhibit  the  mode  of 
teaching  a  class,  and  practising  the  teachers  in  the  art 
of  teaching,  exactly  in  the  same  way  as  teachers  arc 
trained  at  the  normal  schools  at  the  present  time.    It  is 
not  so  much  the  amount  of  knowledge  that  they  can 
communicate  to  the  class,  but  the  way  in  which*  they 
communicate  it,  that  is  criticised,  by  the   master   of 
method.     He  also  gives  lessons  to  show  the  wav   in 
which  the  class  should  be  managed. 

6214.  Do  you  think  that  any  considerable  amount 
of  public  money  would  be  required  to  be  devote!  1   to 
the  establishment  and  the  carrying  on  of  such  institu- 
tions as  you  are  now  speaking  of  in  the  country? — 
Not  a,  large  amount  of  public  money  would  be  required, 
but  more  liberal  tratment  than  at  present  we  receive 
from  the  hands  of  the  government. 


6215.  The  rest  would  be;  done,  I  presume,  by  local 
exertion,  and  by  the  fees  of  the  paying  pupils  ? — Y< •-. 

62H>.  With  regard  to  mechanics'  institutions  and 
loeal  institutions,  are  there  anv  well  provided  with 
natural  history  museums,  geological  museums,  and 
zoological  collections  of  anv  extent  ? — There  are  none 
in  Yorkshire  so  provided.  We  have  an  excellent 
museum  available  to  all  classes  (the  admission  only 
being  a  penny)  at  Leeds,  in  connexion  with  our 
Philosophical  Society  there.  It  is  one  of  (he  best 
museums  in  the  provinces,  that  at  Leeds  ;  but  in  con- 
nexion with  the  mechanics'  institutions  we  have  no 
such  museums,  simply  because  the  small  amount  of 
pecuniary  aid  that  they  receive  does  not  permit  them 
to  establish  museums. 

6217.  But  are  there  local  museums  in  various  parts 
of  the  country,  though  not  connected  with  mechanic*' 
institutions  ? — Yes. 

6218.  Are  you  disposed  to  attach  much  value  to 
those  collections  as  a  means  of  learning  ? — Not  as  they 
at  present  exist.     A  museum  to  be  of  service  should 
be  used  by  competent  professors  taking  the  students 
into  the  museum  and  explaining  to  them  the  com 
thereof ;   otherwise   the   geological    museum   will   be 
passed  through  without  notice,  whilst  a  mummy  of 
something  from  the  South  Seas  will  be  the  part  which 
will  occupy  the  attention  of  the  audience.     The  reason 
why  in  my  opinion  the  working  classes  do  not  go  to 
museums  is  because  there  is  no  person  there  to  explain 
to  them  what  they  see  ;  and  a  museum  is  only  valuable 
to  the  general  public  when  classes  are  established  in 
connexion  with  the  museum,  and  the  professor  takes 
his  students  to  the  museum  and   enlarges    upon   the 
lesson  by  examples  which  he   cannot   take   into   the 
lecture  room. 

6219.  (Chairman.}  When  a  young  man  has  come 
from  a  training  college  into  the  country,  and  is  settled 
in  a  school  with  an  average  salary  of  90/.  a  year, 
which  probably  in  a  few  years  will  rise  to  something 
like  120/.  as  an  average,  is  there  much  prospect  that 
he  would  leave  his  school  and  go  to  London  to  spend 
one  or  two  years  in  learning   science  in   the  training 
college  in  London,  with  a  view  to  taking  another  posi- 
tion, unless  he  had  some  peculiar  and  overmastering 
impulse  towards  science,  or  would  he  do  it  with  much 
prospect  of  bettering  his  condition  ? — T  can  only  give 
my  own  opinion  in  the  matter.      I  think   that  such 
an    idea    is  perfectly  illusory  ;    of  course    you   may 
have  here  and  there  one  who  may    do  it,  but  that  is 
only  exceptional.     Instead  of  having  any  large  num- 
ber, my  own  experience  would  lead  me  to  think  that 
you  would  have  but  very  few  indeed  who  would  do 
so.     You  must  take  this  into  consideration,  that  they 
leave  the  training  college   and  go  to  the  country   for 
a  year  or  two  ;  they  begin  to  form  connexions  and 
associations    in    the    country,  and    it    must    be   SOUK; 
overpowering  desire  for   scientific  knowledge,  and  of 
bettering    their  position   in   life   through    getting   it, 
that  would  lead  them  to  do  so.     I  do  not  think  that 
any  training  school  would  receive  a  large  number  of 
pupils  of  that  kind. 

6220.  Looking  to  the  opportunities  which  at  present 
exist  in  the  country  for  the  employment  of  verv  highly 
instructed  scientific  teachers  ot  that  class  of  life,  are 
there  many  institutions   that  could   provide  as  high  a 
remuneration  as  120/.  a  year  for  a  young   man,   how- 
ever highly  instructed  in  science  he  might  be?, — Such 
positions  would  be  rare. 

6221.  You  have  said  that  at  Battersea  there   is  :i 
chemical  laboratory.     You  are  probably  aware   that  it 
is  the  intention  of  other  of  the  more  prominent  train- 
ing colleges,  for  example,  St.  Mark's,  to  cultivate  very 
actively  the  study  of    science,   and   to  connect    with 
those  institutions  laboratories  ? — Yes,  I  am  aware  that 
that  is  the  case. 

6222.  Do  you  not  think  it  very  probable  that  if  any 
encouragement  were    given   to  the    introduction   of 
scientific  instruction,  either  into  elementary  schools, 
or  into  superior  classes  connected   with    elementary 
schools,  almost  every  training  college  in  Great  Britain 
would  establish  a  laboratory  as  a  means  for  scientific 
instruction  ? — I  read  a  paper  before  the  Society  of  Arts 
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//.  //.  5a/«,  „„  ,)„,  3,,i  ,,f  March  1869,  bearing  upon  that  subject, 
Tin-  paper  was  "  On  the  adaptation  and  extension  of 

1 7  tVtT7i>7 1  "  !'"srl"  means  for  scientific  instruction;"  and  after 
'  '  treat  In;:  upoii  what  should  be  done  in  elementary 

school:-  I  .-ay.  ••  Next  in  order  of  advancement  is  the 
"  provision  that  it  is  necessary  should  bo  made  for  (lie 
"  special  education  in  science  required  by  tlie  embryo 
'•  manufacturers  and  managers  of  factories."  I  then 
advocate  the  establishment  of  colleges  of  science,  and 
I  go  on  to  say,  "  In  the  meantime  there  is  a  class  of 
Micational  institutes  that  maybe  utilised  as  central 
"  colleges,  and  with  regard  to  which  only  sentiment 
"  and  not  vested  interests  can  be  opposed  to  their 
"  transformation.  Scattered  throughout  the  conutry 
"  are  normal  schools  or  training  colleges  for  school- 
"  masters."  I  then  refer  to  some  remarks  that  were 
made  by  the  principals  of  training  colleges.  I  go 
on  to  advocate  the  utilisation  of  those  training  colleges 
without  ignoring  their  special  functions.  I  show  the 
number  of  students  for  whom  accommodation  is 
provided,  and  the  number  of  students  resident  at  such 
u  date,  and  I  show  that  while,  for  instance,  at  Peter- 
borough, there  was  provision  for  the  accommodation  of 
46  students,  there  were  only  29  at  that  date  there ;  and 
1  say  that  the  difference  between  29  and  46  could  be 
made  up  by  teachers  specially  being  trained  to  go  out  as 
science  teachers.  Not  that  they  should  wholly  devote 
their  time  to  science  teaching,  but  that  they  should  have 
as  a  part  of  the  work  of  an  elementary  school  the  intro- 
duction of  science  into  the  school. 

6223.  You  are  probably  aware  that  owing  to  the 
present  demand,  the  training  colleges  are  rapidly  fill- 
ing, and  that  they  must  in  a  short  time  be  quite  full 
of  students? — Yes.     This  paper  was  read  before  the 
Education  Bill,  the  operation  of  which  will,  I  antici- 
pate, fill  them. 

6224.  And  you  are  aware  likewise  of  the  improve- 
ment of  the  curricula  of  study,  to  which  I  have  already 
adverted  ? — Yes,  certainly. 

6225.  Have  you   any   apprehension  whatever  that 
that  improvement  in  the  curricula  of  study  will  be 
generally  adopted   in  the  training    colleges  ? — So  far 
as  the  public  is  concerned,  by  which  I  mean  everybody 
outside   the   government,  such  extended  study  would 
be  promoted  ;  but  after  our  experience  of  the  Revised 
Code  I  scarcely  know   what  to   say.     The   teachers 
were   then  receiving   a   very  fair   instruction    in    the 
elements  of  science,  but  we  were  told  that  we  were 
training  schoolmasters  as  razors  to   cut  grindstones. 
I  remember  well  that  that  was  the  expression  which 
.Mr.  Lowe  used,  and  the  consequence  was  that  the  cur- 
ricula of  the  training  college  was  cut  down  and  science 
was  entirely  eliminated,  and  now  we  are  getting  back 
to  where  we  were  before  1862. 

6226.  You  have  no  doubt  that  the  operation  of  the 
Education  Act  and  the  great  growth  of  public  opinion 
upon  those  subjects  will  correct  the  evils  which  were 
brought  about  by  the  Revised  Code  ? — They  will. 

fi^27.  If  that  were  the  case,  even  it'  students  spent 
only  two  years  in  a  training  college,  they  would  come 
out  with  some  knowledge  of  the  elements  of  certain 
parts  of  the  sciences  ? — Certainly,  because  the  best, 
science  teachers  that  we  have  in  the  country  now  are 
men  who  obtained  their  education  principally  at  the 
training  colleges,  when  science  formed  an  important 
]  art  of  the  curricula. 

6228.  A  youth  who  is  trained  according  to  the 
method  adopted  for  elementary  schools  lias  first  an 
experience  oi'  live  years,  during  his  apprenticeship,  in 
the  actual  practice  of  teaching  ;  he  has  then  two  years 
in  a  training  college,  where  the  principles  of  teaching 
and  the  practice  of  method  are  carefully  inculcated. 
And  if  to  the.-e  be  added  instruction  in  the,  elements 
of  science,  you  would  expect  from  him  much  greater 
cHiciency  than  if  In-  were  taught  only  the  science 
without  the  method  ? — Certainly. 


6229.  If,  for  example,  a  teacher  were  needed  for 
higher  scientific  instruction,  and  a  third  year  of  train- 
ing in  a   college   were   prn\idcd   by  tin'  government, 
with   sufficient    inducements   for  further   scientific  in- 
struction, you  would  expect  that  u  young  man  having 
passed  through  that  apprenticeship,  and  having  passed 
through  three  such  years  of  training  in  the  College, 
would  be  remarkably  skilful  in   the  communication  of 
science? — Certainly. 

6230.  You  could  not  expect  that  a  college  which 
simply  ga\e  instruction  in  science  itself,  without  giving 
instruction  in  method,  would  generally  produce  suc- 
cessful  teachers? — Not   unless   there   was  a    natural 
ability   in   the  teacher,  which  would  have  to  be    de- 
veloped  by  the   experience   which    the    teacher    got. 
Instruction  at  a  college  of  science  could  not  without  a 
method  department  produce  science  teachers. 

6231.  Do  you  think  it  is  very  likely,  in  the  present 
state  of  the  demand  for  science  teaching,  that,  pupil 
teachers,  at  the  end  of  their  apprenticeship,  would  be 
likely  to  be  diverted  from  the  career  offered  to  them  in 
the  training   colleges   to  such   a  college    of  science 
in    London  ? — No.      Pupil   teachers   now,  to  a  very 
great  extent,  are  pupils  in  science  classes,  and  they 
will,  we  expect,  at  the  end  of  their  apprenticeship  be 
able  to  pass  the  examination  in  honours  of  the  Science 
and  Art  Department,  that  is,  assuming  that  the  standard 
is  not  raised,  but  remains  as  it  is  at  present.     Then  if 
the  training  colleges  provided  for  further  instruction 
in  science,  they  would  certainly,  for  a  large  number  of 
years,  go  from  their  course  of  pupil  teachcrsbip  to  the 
existing  normal  colleges,  with  the  view  of  becoming 
primary  schoolmasters,   with  the   power   of  teaching 
science,  rather  than  go  to  the  science  college,  wherever 
it   may  be   situated,  with  the  hope  of   getting  some 
higher  remuneration  from  taking  that  course  of  action. 
Of  course  in  this  case  there  would  be  exceptions,  and 
some  would  be  diverted,  yet  the  great  majority  would 
assuredly  go  on  to  the  normal  college,  and  from  thence 
to  the  masterships  of  schools. 

6232.  But  no  great  supply  of   students  at  such  a 
purely  scientific  normal  college  would,  in  the  present, 
demand  for  instruction  in  science,  be  likely  to  be  de- 
rived from  the  ranks  of  pupil  teachers  ? — No. 

6233.  You  are  aware  that  there  are  assistants   in 
certain  of  the  humbler  science  classes  which  exist  in 
the  country  now,  and  in   East   Lancashire    we    have 
called  them  candidate  teachers,  they  being  equivalent 
to  the  pupil  teachers  in  the  day  schools.     What  do  you 
think  of  the  probability  of   any  of   those  candidate 
teachers  coming  up   to  the  normal  school  in  London 
for  instruction  in  science  ? — I  have  no  experience  with 
respect  to  that  further  than  information  derived  from 
the  East  Lancashire  Union  by  conversation  with  the 
officers.     Having  no  personal  experience,  therefore,  I 
could  not  reply  more  definitely  than  this,  that   1   have 
no  doubt  that  it  is  necessary  that  our  science,  teachers 
should   have  science  pupil  teachers  recognised  by  the 
government  in  the  same  way  as  the  pupil   teachers  in 
the  primary  schools.     That  is  a   point  upon  which    L 
feel   very  strongly  indeed ;  but  what  the  result  with 
respect    to    the    point   upon    which  you  question   me, 
would  be  I  cannot  say,  because  I  have  not  a   personal 
knowledge  of  the  work. 

6234.  Of  this  you  are  quite  confident,  that  a  science 
college   which    gave   simply   instruction    in    science, 
even    with    the    supcraddition   of  laboratory   instruc- 
tion,   would    in    the    main  fail    to   produce    efficient 
science  teachers,  unless  there  were,  connected  with  it  a 
school  of  method,  and   the  means  of   practising   the 
students  in  the  actual  teaching  of  science  in  classes? 
— I  have  no  hesitation    whatever  in   answering    that 
question  in  the  affirmative. 

6235.  Is  there  anything  else  which  3-011  would  like 
to  communicate  to  the  Commission  ? — I  am  not  aware 
of  anything  further. 


The  witness  withdrew. 
Adjourned. 
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6236.  (C/irt initial.)     You    are    n    member    of    the 
Bradford    Philosophical   .Society,  are  you  not  ? — Yes, 
I  am  the  secretary. 

6237.  And  you  have  for  five  years  past  been  engaged 
in  the  organisation  of  science  classes? — Yes;  a  little 
more  than  five  years  now. 

6238.  In  what  district  have   those  science  classes 
been  formed  ? — In  the  town  of  Bradford. 

6239.  You    have   yourself,    I   believe,    conducted 
some  classes.     Will  you  state  how  many  and  in  what 
subjects  ? — I    cannot   say   the   precise  number   now, 
but  when  I  sent   in  my  paper  to  the  Commissioners 
the   number  was    18.      I  suppose  I    have  conducted 
something  like  12  or  13  since  that,     The  subjects  are 
geology,  natural  history  (that  is,  botany  and  zoology), 
and  occasionally  some  other  subjects,  such  as  human 
physiology,  and  during  the  last  winter  i  have  conducted 
classes  on  the  distribution  of  plants  and  animals. 

6240.  You  have  likewise  acted  as  local  secretary  for 
a  science  class  under  the  Science  and  Art  Department  ? 
—Yes. 

6241.  Having  been  in  frequent  communication  with 
science  teachers  and  pupils,  and  having  had  an   oppor- 
tunity of  ascertaining  what  their  opinions  are  as  to  the 
efficiency  of  the  existing  science   schools,  will  you  give 
us  the    result  of    your  observation  and  inquiry?  —  I 
believe  that  the  Science  and  Art  Department  is  doing  a 
certain  amount  of  good  in  our  neighbourhood  as  well  as 
elsewhere.     I  think,  however,  it  is  not  working  so  well 
in  our  neighbourhood  as  it  is  doing  in  other  parts  of  the 
country.     I  have  a  number  of  somewhat  serious  1'aults 
to  find  with  the  system  as  at  present  carried  out.     The 
great  objection,  in  my  opinion,  is  that  the  regulations  of 
the  department  do   not  encourage  what  I  should  call  a 
real  style  of  teaching ;  that  the  teaching  of  scientific 
subjects,  which  ought,  as  I  imagine,  to  be  of  a  highly 
practical  character,  is  very  largely  conducted  by  such 
means  as  rending  out  slowly  notes  to   be  taken   down 
verbatim,   and  committed   to  memory;  or,  again,  by  a 
largo  use  of  elementary  text  books  which  are  made  as 
condensed  as  possible,   and  are  in   some  cases  almost 
learnt  off  by  heart  by  frequent  repetition.      I    think 
there  is   a  considerable  deficiency  of  anything  like  good 
practical  teaching.     I  think  those  imperfections  largely 
arise  from  the   regulations  themselves. 

62 12.  Have  you  any  observations  to  make  on  the 
syllabus  and  examination  papers  ? — I  think  in  almost 
all  the  subjects  which  are  included  in  the  syllabus  the 
range  is  too  great,  The  subjects  are  too  extensive,  I 
think,  almost  without  exception.  The  pupils  who  re- 
ceive instruction  in  the  science  schools  are  mostly 
artisans,  and  have  not  had  many  previous  opportuni- 
ties of  education,  and  therefore  their  capacity  of  receiv- 
ing fresh  knowledge  is  more  limited  than  would  be 
the  case  if  they  had  had  a  good  school  course.  I  think 
in  almost  all  subjects  the  course  is  too  extensive  both 
for  the  teacher  and  for  the  students.  That  objection 
applies  with  much  greater  force  to  some  of  the  courses 
than  to  others. 

6243.  As  to  the  questions  which  are  put,  have  you 
any  observations  to  make? — The  questions  that  are  set 
are  of  too  difficult  a  character,  but  that  objection,  how- 
ever, does  not  apply  with  so  much  force  to  the  questions 
put  at  the  last  examination  as  to  those  of  some  previous 
years.  1  think,  for  example,  that,  an  examination  of 
the  questions  put  in  May  1868  would  show  that  they 
were  far  too  difficult  and  quite  above  the  ordinarv 
26060. 
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classes  of  students.  In  1869  they  were  somewhat 
easier,  and  there  is  less  fault  to  find  with  the  questions 
put  in  May  1870.  Still,  however,  I  think  I  here  is 
considerable  room  lor  improvement  in  that  direction. 

6244.  Does  the  examination  in  the  departments  with 
which  you  are  best  acquainted  include  any  tot  as  to 
the1  students'  practical  knowledge  either  of  manipulation 
or  of  specimens  illustrating  the  departments  of  natural 
science  or  of  the  power  to  describe  them  ? — There  is 
some  such  provision.  In  the  subject  of  chemistry,  for 
example,  pains  have  been  taken  of  late1  to  make  tho 
examination  as  practical  as  a  written  examination  can 
lie,  and  a  number  of  questions  have  been  put,  intended 
express! v  to  ascertain  whether  the  students  have  been 
practically  .acquainted  with  the  properties  of  the  various 
substances  which  have  been  described  ;  and  I  am  told 
that  there  is  a  new  regulation  which  was  issued,  I  think, 
in  December  of  last  year  which  is  calculated  to  make 
the  chemical  course  still  more  practical,  but  I  do  not 
think  that  any  examination  entirely  conducted  by 
written  papers  can  be  a  fair  practical  test.  With 
respect  to  other  subjects  I  think  that  in  geology, 
mineralogy,  and  also  in  botany  and  zoology,  specimens 
are  exhibited  which  the  candidate  is  expected  to  de- 
scribe, and  that  of  course  is  of  considerable  value.  But 
I  think  that  the  practical  part  of  the  examinations  is 
verv  detective  and  incomplete. 

6245.  As  respects  your  knowledge  of  what  the 
teachers  themselves  do  in  the  way  of  illustration  of 
their  instruction  in  subjects  of  natural  science,  are 
you  aware  whether  they  avail  themselves  of  any 
museums,  specimens,  or  natural  objects  in  the  neigh- 
bourhood?— The  practice  of  teachers  in  that  respect, 
is  very  various.  Some  of  the  best  teachers  make  a 
great  point  of  practical  illustration.  One  of  the  best 
science  teachers  in  connexion  with  the  department  in 
Yorkshire,  pays  considerable  attention  to  those  prac- 
tical illustrations.  Others  of  them  are  almost  entirely 
indifferent  to  it,  and  some  teachers  who  have  passed  a 
large  number  of  pupils  care  little  or  nothing  for  any 
form  of  apparatus,  or  any  visible  objects.  In  one 
case  I  remember  that  a  schoolmaster  in  the  neighbour- 
hood of  the  town  in  which  I  live,  to  whom  I  have 
frequently  represented  the  necessity  of  making  his 
teaching  more  practical,  complained  of  the  impos- 
sibility of  getting  suitable  apparatus,  and  I  offered 
to  assist  him  partly  by  finding  him  some  chemical 
apparatus  of  a  simple  kind, and  partly  by  supplying  him 
with  a  number  of  ores  and  metals,  and  various  sub- 
stances, which  I  thought  would  illustrate  his  course 
of  instruction,  but  he  declined  to  use  them,  on  the 
ground  that  he  thought  he  could  pass  his  pupils 
better,  and  get  better  results  if  he  left  the  practical 
part  alone. 

6246.  With  respect  to  the  two  objects  of  teaching, 
first  the  training   of  the   intelligence,    and   secondly 
the  communication  of  real  knowledge,  do  you  think 
that  those  modes  of  teaching  are  effectual  ? — I  do  not 
think  that  any  such  teaching  is   worth  consideration 
at  all. 

6247.  Have  you  any  suggestions  to  make  as  to  the 
minimum   number  of  marks  by  which   a    student  is 
enabled  to  pass ? — The  remark  which  is  contained   in 
my  paper  refers   to   regulations  which  have  since  been 
modified.     I  do  not,  exactly  know  what  the  regulations 
are  now  with   respect  to  the  minimum   of  marks.     I 
believe  there  is  no  published  statement  in  the  Scicucu 
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L.  C.  MialJ,      Directory,  nt  least  I  am  not  acquainted  with  any  pub- 
E*1-  lished  atatement  as  to  the  minimum  of  marks  which 

will  pass  a  student.  A  vcnr  or  two  ago  the  inininiuiu 
"K  of  mark-  was  extremely  low  :  that  is  to  say,  a  student 
might  pass  in  a  low  class.  It  has  been  as  low  as  35 
per  cent.,  but  without  respect  to  the  precise  number 
of  marks  which  will  pass  a  student  (I  have  no  precise 
knowledge  of  that  under  the  existing  regulations),  I 
think  that  students  nrc  often  passed  whose  knowledge 
i-.  1  might  say,  absurdly  inadequate — students  who 
)ia\  e  no  real  knowledge  of  the  subject  at  all ;  and  this 
is  particularly  unfortunate,  as  the  passing  of  the  ex- 
amination qualifies  them  to  become  teachers.  I  am 
acquainted  with  one  teacher  in  our  town  who  is  quali- 
tieil  to  teach  /.oology.  He  attended  last  summer  a 
course  of  zoology  which  I  conducted,  in  which  1  made 
u  meat  point  of  practical  illustration.  At  the  end  of 
the  course  he  told  me  that  though  he  had  been  quali- 
fied to  teach  zoology  for  a  couple  of  years  past,  the 
first  real  knowledge  of  the  subject  that  he  had  was 
derived  from  that  course  of  instruction,  that  up  to 
that  time  he  had  no  knowledge  that  was  worth  any- 
thing He  had  not,  been  taught,  that  is  to  say,  he 
had  had  no  master — he  had  got  it  up  from  books,  but 
was  entirely  ignorant  of  every  kind  of  specimen.  I 
do  not  suppose  he  had  examined  with  care  a  single 
specimen  in  zoology  at  the  time  that  he  passed  his 
examination. 

6248.  But  a  teacher  may  obtain  a  certificate  autho- 
rising him  to  conduct  a  science  class  who  may  not  have 
had  any  such  intelligent  illustration  as  that  which  you 
have  given  in  your  own  class,  but  may  have  passed  in 
the  other  classes  which  you  have  described  ? — Yes. 

6249.  Have  you  any  remark  to  make  upon  the  text 
books  which  are  ordinarily  used  in  the  science  classes  ? 
— I  consider  the  text  books  which  are  recommended 
in  the  Science  Directory  to  be  for  the  most  part  ex- 
cellent  manuals,  but   these  are  of  course  not   insisted 
upon ;  they  are  not  prescribed  text  books,  they  are  only 
suggested,  and  in    many  classes  other  text  books  are 
substituted.     Some  of  those  are,  I  consider,  of  a  very 
inferior  kind.     There  are  two  mentioned  in  my  paper. 
One  is  Cooke's  "  Manual  of  Structural  Botany,"  that  is 
a  little  book  which  has  had,  I  believe,  very  great  success. 
It  has  been  largely  in  use  in  the  botany  classes  con- 
nected with  the  department.     I  do  not  think  it  would 
be   possible    to   frame  a  text   book    of  botany    which 
should   be   so  signally  deficient  in  useful  qualities.     It 
is  almost  entirely  occupied  with  definitions  of  technical 
terms,  but  the  important  questions  of  vegetable  physi- 
ology, all  questions,  for  example,  connected  with  the 
nutrition   and  the  respiration  of  plants,  are   discussed 
in  the  most  meagre  and  unsatisfactory  fashion.     With 
respect    to  the  other  book  which  I  mentioned  in  my 
precis,  Buckmaster's  "Manual  of  Inorganic  Chemistry," 
if  I  had  been  informed  at  the  time  I  sent  in  my  paper, 
of  the   present    state   of   that    text  book  I  should  not 
have  referred  to  it.     I  find  that  it  has  been   re-written, 
and  altered  to  a.   very  great   extent    by  Mr.  Jarmain, 
and  it  is  now,  as  I  consider,  a  satisfactory  text  book. 
In    some    points    it    is  superior  to    the    ordinary   text 
books,  and  on  the  whole  it    is    a  good  text   book,  so 
that   F  should  wish  to  withdraw  Buckmaster's  "Manual 
of  Inorganic  Chemistry  "  as  an  illustration  of  defective 
text    books   on   account  of  the    important   alterations 
which  have  been  made  in  it  in  the  last  year  or  two. 

6250.  What  is  the  general  testimony  of  science 
teachers  as  to  their  prospect  of  passing  their  students 
by  the  one  mode  of  teaching  as  contrasted  with  the 
other  ? — I  think  1  might  say  that  almost  every 
science  teacher  that  I  have  spoken  to  on  the  sub- 
ject, or  a  very  large  proportion  of  them,  would 
say  that  if  they  looked  merely  to  the  securing  of 
a  large  payment,  they  would  not  give  that  kind  of 
teaching  which  they  consider  to  be  best.  They  would 
work  largely  by  dictation,  and  endeavour  to  fami- 
liarise their  students  with  certain  formal  statements 
carefully  prepared  beforehand,  definitions,  for  ex- 
ample, and  they  would  get  them  up  so  that  a  student 
could  hardly  make  a  mistake  ;  and  they  would  neg- 
lect the  practical  part  of  it,  I  think,  if  they  were 


not  restrained  by  other  considerations.  Happily 
there  is  a  sense  of  honour  amongst  the  teachers,  iinil 
they  have  a  real  desire  to  communicate  knowledge. 
which  in  many  cases  restrains  them,  but  if  it  were  not 
for  that,  I  think  they  would  as  a  class  go  in  almost 
entirely  for  what  I  call  cram,  as  thereby  they  would 
be  more  likely  to  earn  a  large  payment. 

6251.  According  to  their  idea  cram  pays  better  than 
intelligent  teaching  ? — Yes,  almost  all  the  teachers  that 
I  am  acquainted  with  have  told  me  something  to  that 
effect. 

2652.  What  is  your  opinion  as  to  examinations  con- 
ducted   by  written  papers  as  tests  of  merit  ? — I  do  not 
see  that  it  would  be  possible,  however  artfully    the 
questions  were  framed,  to  conduct  an  examination  by 
written   papers,  in   such  a   subject  as  chemistry,  for 
example,  which   should   be    satisfactory,   and   which 
should   discriminate  between  those   students  who  had 
been  well  taught  and  those  who  had  been  carelessly 
taught.     I  think  that  all  our  written  scientific  examina- 
tions (for  this  does  not  apply  only  to  the  examinations 
of  the  Science  and  Art  Department)  at  the  London 
University,  for   example,  are    exceedingly  defective. 
I  have  known  instances  in  which  young  men   have 
passed  who   were,  I  might  almost  say,  disgracefully 
ignorant  of  the  subject — and  other  instances  in  which 
young  men  who  have  had  a  fair  sound  practical  know- 
ledge  have    failed,  and  have  had   no   opportunity  of 
showing  what  they  really  knew.     I  can,  if  the  Com- 
mission think    proper,  give  examples   of  both  kinds. 
I  remember  an  instance  which  was  in  connexion  with 
the  examinations  of  the  London  University  for  the 
bachelor  of    science  degree.     I  knew   a  young  man 
who  passed  the  first  Bachelor  of  Science  examination, 
which  includes  amongst  other  subjects  zoology.     He 
was  passed  in  zoology,  and  he  passed  the  examination 
altogether.     Shortly  afterwards  lie  was  looking  round 
our  small  museum,  and  talking  with  me  about  some  of 
the   specimens   which   I   showed   him,  and   seeing  a 
specimen  of  a  cuttlefish  in  a  glass  jar,  he  asked  me 
whether  it  was  a  sea  anemone.     That  such  a  young 
man  could  have  recently  been  passed  in  an  examina- 
tion  in   zoology   by   Professor   Huxley   and   another 
examiner,  must  have  tended  to  show  that  an  examination 
entirely  conducted  by  written    papers   cannot  be   so 
framed  as  to  exclude  candidates  who  are  really  grossly 
ignorant.      Mr.  Severs,  who  is  a  science   teacher  in 
Bradford,  tells  me  that  he  has  great  reason  to  complain 
that  some   of  his  best   pupils  who  are   practically  ac- 
quainted with  the  subject,  are  thrown  out  at  the  exami- 
nations on  account  of  their  inferiority  to  other  persons, 
such  as  schoolmasters,  for  instance,   in  what,  might  be 
called  literary  merit.     They  do  not  always  frame  their 
answers  in  a  very  neat  manner;  possibly  their   spelling 
is  defective,  and  on  that  account  they  sometimes  come 
out  very  poorly.     He  tells  me  that  at  the  examination 
held  last  May  in  magnetism  and  electricity  he  had  two 
pupils  whom  he  considered  to  be  well  acquainted  with 
the  subject,  at  any  rate  with  the  elements  of  the  subject . 
One  of  them  had  a  good  deal  of  apparatus   in  his  own 
possession,  and  was  capable  of  making  his  own  appara- 
tus,   and    understood   a    good    deal    practically    about 
electrical  apparatus.     He  is  also  a  clerk  in  the  telegraph 
office,   and    accustomed    to  work    telegraphs,    and   his 
master  considered  that  he  had  also  a  knowledge  of  the 
principles  of  electricity,   but   he  was  beaten  hollow  in 
the  examination    by  another  man   who  was  a  school- 
master, but  had  no  sort  of  practical  knowledge,  and  pos- 
sessed no  fragment  of  apparatus  himself,  and  was   not 
considered  by  the  master  to  have  so  good  a  knowledge 
of  the  subject ;  and  I  am  told  that  similar  instances  of 
that  character  might  be   collected  in  great  numbers 
from  various  science  masters. 

6253.  Your  deduction  from  that  would  probably  be 
that  there  should  be  some  opportunity  of  proving  a 
practical  knowledge  of  the  subject  by  persons  who  have 
applied  themselves  to  attain  it  ? — I  am  afraid  that  is 
indispensable.  Of  course  it  is  a  very  troublesome  and 
expensive  method  ;  but  I  think  that  unless  a  practical 
examination  is  made  a  part  of  the  annual  examination, 
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the  system  cannot  be  expected  to  produce  any  per- 
manent benefits. 

625-1.    That    would    re-act    very     much    upon    the 
teaching,  would  it  not  ? — Yes,  undoubtedly. 

6255.  And  would  at  once  exclude   u   large  number 
of  teacher*   who   are  at  present  <|iiilc  unqualified   to 
give  such  instruction? — It  would  exclude  them,  mil. 
they  took  pains  to  adapt   their  teaching  to   the  new 
regulations. 

6256.  Can  you  state  whether  any  well-qualified  and 
successful  teachers  have  had  conscientious  objections 
to  work  under  the  Department? — We  have  a  number 
of  science  classes  in  connexion  with  our  Philosophical 
Society  in  Bradford,  and  the  question  has  been  discussed 
more  than  once  as  to  whether  we  should  add  to  those 
classes  certain  others  in  connexion  with  the  Science 
and  Art  Department,  and  get  our  present  teachers  to 
conduct  them,  bur  we  find  tlia.t  the  teachers  themselves 
remonstrate  very  strongly.     Our  teacher  of  chemistry, 
for   example,   who  is    a   well-qualified    man,    a  good 
practical  chemist,  and  a  doctor  of  philosophy  at  the 
University  of  Giessen,  I  think,  would  find  no  difficulty 
in  getting  a  certificate  from  the  Department  to  conduct 
a  class  and  receive  payment  by  results,  but  he  positively 
refuses  to  have  anything  to  do  with  a  class   conducted 
in  connexion  with  the  Science  and  Art  Department. 
He   says  that  his   teaching  would   in    that   case   be 
necessarily,  as  he  would  consider  it,  so  imperfect  and 
so  inadequate  that  he  would  have  to  confine  himself 
to  book  work  and  to  black-board  work,  and   leave  out 
the  experimental  part  of  his  course,  or  pay  much   less 
attention  to  it,  and  he  has   refused  to   have  anything 
to   do   with   it.     I    may  mention,    although    I    ought 
hardly  to  call  myself  a  successful  teacher,  and  I  am  not 
qualified  to  earn  payments,  that  I  have  myself  refused 
repeatedly  to  conduct  classes  in  connexion  with  the 
Department  on  that  ground. 

6257.  You  could  not  condescend  to  those  arts  by 
which  a  greater  number  of  students  could  be  passed 
than   by   that  form  of  teaching  which  would  ensure 
good  mental  training  and  impart  sound  knowledge  ? 
— The  teaching  which  I  am  accustomed  to  give  would 
not  pass  pupils.    1  know  that  from  the  fact  that  though 
our   classes  are  not  in  connexion  with  the   Depart- 
ment,  a  number  of  our  pupils  do  from  time  to  time 
present  themselves  for  examination.     We  endeavour, 
as  far   as  possible,  to  make  all  our  teaching  practical. 
In   the  geological  classes  we  have  access  to  a  good 
si/.ed     museum,    containing    a     number    of    valuable 
fossils,  and  those  are  used  freely  in  illustrating  the 
work    of    the    class.      Also    during   the    summer   we 
have  a   scries    of  excursions    (last    summer    we   had 
12  or  13),  and  the  surrounding  country  is  examined. 
Again,    with    physiology,  the  teacher  of  our   physio- 
logical  class  is  a  surgeon — he   is  a  hospital  surgeon, 
and  can  provide  himself  with  any  number   of  fresh 
specimens.     The  class  examine    dissected  specimens, 
and   the   microscope   i.s  constantly  on    the  table.     So 
with  our  other  classes,  practical  teaching  is  made  an 
essential   part   of  the    instruction.     In    our  botanical 
class    half    of   each    lesson    is    taken    up   with    the 
demonstration  of  plants,  and  there  are  frequent  excur- 
sions ;  but  our  teaching   does  not  qualify  students  to 
pass  the  examination  of  the   Science  and"  Art  Depart- 
ment.    They  can  pass  with  our  teaching  the  elementary 
stage,    but   they    hardly    ever   succeed    in    struggling 
through  the  advanced  examination.     They  do  not  get 
up  that  style  of  answers  that  would  suffice  to   pass 
them.     We  endeavour  to  make  our  class  of  instruction 
sound   and  practical,  but  we  should  have   to  adopt   a 
totally  different  system  if  we  aimed  at  passing  a  num- 
ber of  pupils.     We  should  have  to  give  up  a  very 
large  part  of  that  work,  and  go  in  for  something  quite 
different. 

6258.  (Professor  Huxley.)  Do  I  clearly  understand 
urn  that  the' students  taught  in  the  way  you  sngge.-t 
could  not.  pass  in  the  advanced  examination  in  phy- 
siology under  i  he  Department  of  Science  and  Art  ? — • 
With  respect  to  physiological  subjects,  I  think  the 
only  pupils  sent  up  for  examination  were  four  sent  up 
in  May  1870.  Of  those  four  two  passed,  but  certainly 


the  best   of  the   four   was  plucked.     I   could   speak     L.  c.  Miall, 

with    great,   confidence    as    to   his  qualification,    he  was  /•>/. 

decidedly  the  best  of  the  four.     One  of  the  two  who 

passed    was   a  schoolmaster.      A    srhooln-a.-tcr   always     ! 

has  an  immense  advanlage  in  having  alitlle  experience 

in  passing  examinations,  and   knowing    how  to   frame 

his  answers  suitably,  and  in  this   case   lie  got  through. 

I  do  not  think  he  was  a  very  satisfactory  example, and 

I  would  not  put  him  forward  as  a  specimen  of  our 

teaching.      He    is   one    of    those   who    passed,  but    the 

other  three,  one   who   passed,  and   the  two  who    did 

not  pass,  1  think  had  a  very  fair  practical  knowledge 

of  elementary  physiology. 

6259.  In  my  examination  my  assistant  examiners 
examine  all   the   papers,  and  they  mark  their  estimate 
of  the  passing  or  the  number,  as  the  case  may  be,  at- 
tached  to  the  questions.     Whenever  a  candidate   is 
rejected  by  them  they  have  directions   to  mark   the 
precise  questions  upon   which   he  is  rejected,  and    1 
always  read  those  questions  and  answers  myself,  and 
satisfy  myself  that  the  man  is  rightly  rejected  before  he 
is  rejected,  so  that  I  think  in  those  cases  you  may  take 
my  word  for  it  that  there  was  some  very  good  reason 
for  the  men  not  passing,  whatever  might  be  their  merits 
otherwise  ? — I  am  quite  ready  to  admit  that  their  know- 
ledge must  have  been  defective  on  some  points,  but 
the  point  to  which  my  evidence  leads  is  rather  this, 
that  we  might  with  less  pains  have  made  sure  of  their 
examination  had  we  taken  up  another  system. 

6260.  I    presume    that    you    put    your    students 
eventually  through  the  same  extent  of  physiological 
knowledge  that  may  be   found  in   my  Lessons,   for 
example  ? — Yes,    our   course   was   not   expressly  in- 
tended for  the  Department's  examination,    therefore 
there  was  no  pains  taken  to  cover  the  whole  extent 
of  the  subject,  and  I  believe  that  some  subjects  which 
were  included  in  your  syllabus,  were  not  treated  in 
our  course.      For  example,  in  that  very  examination 
there  was  a  question  respecting  the  vaso-motor  nerves 
which  had  not  been  touched  upon  in  our  course. 

6261.  Your  are  probably  aware  that  in  the  syllabus 
which  the  Department  issues  every  year,  the  precise 
subjects  are  stated  with  great  fulness  ? — Yes  ;  it  was 
stated  in  the  syllabus  that  such  and  such  were  to  be 
the  subjects  of  examination. 

6262.  Therefore,  it  does  not  affect  the  responsibility 
of  the  examiner,  if  the  students  will  not   learn  that 
which  it  is  stated  that  they  must  ? — Xo. 

6263.  (Mr.  Samuehon.)  I  presume  that  what  you 
wish  to  bring  before   the  Commission  is  that  if  your 
pupils    were    to   learn   that   which    the  Department 
demands,  they  would  have  to  leave  something  else 
unlearned  ? — Yes  ;  and  I  think  I  may  say  that  if  we 
were  to  get  them  up  for  the  department  examination, 
we  should  give  them  a  course  in  almost  all  respects 
inferior  to   that  which   we   give   at   present,  and  I 
should  be  very  sorry  to  spoil  our  teaching  to  that 
extent. 

6264.  (Professor  Huxley.)    Do  you   not  think  it 
quite  possible  in  the  instruction  which  you  give,  to 
impart  some  sound  instruction  to  students  of  the  age 
in  question  in  all  the  topics  mentioned  in  my  book,  for 
instance  ? — 1  do  not  think  that  in  a  two  years'  course, 
that  book  could  be  well  prepared  for  a  written  exami- 
nation by  artisans. 

6265.  How  many  lectures  arc  given  in  each  year  ? 
— I  believe  25  is  the  minimum. 

6266.  Do    you    really   not  think    that  with    such 
teaching  as  you  describe,  50  per  cent,  of  that  class  of 
artisans  might  be  made  to  understand  intelligently  all 
that  is  embraced  in  that  book  ? — I  do  not  think  so.    I 
should  not  undertake  myself  so  wide  a  course. 

6267.  (Chairmnn.)  What  is  your  opinion  as  to  the 
effect  which  the  science  classes  hitherto  formed  in  the 
west  riding  of  Yorkshire  have  had  in  forming  a  genuine 
body  of  science  students  ? — The  science  schools    in 
connexion  with  the  Department  have  not  been  so  long 
established  in  Yorkshire  as  in  some  other  parts  of  the 
country,  not  so  long,  for  example,  as  in  Lancashire. 
And  therefore  it  is,  perhaps,  not  quite  fair  to  test  their 
results  too  strictly,  but  we  have  noticed  that,  although 
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MIC  _i  cars  pa«t  there  have  been  a  considerable 
number  of  stodenta  who  have  passed  those  examina- 
tions  regularly,  they  disappear,  they  do  not  turn  up 

ii-  the  town,  ^"e  never  find  them  taking  situa- 
tions in  connexion  with  the  manufactories.  We  never 
find  them  belonging  to  any  of  our  art  and  science 
as.-ocialioiis.  they  pass  out  of  view  ;  and  there  is  a  very 
marked  difference  in  that  respect  between  the  students 

who  have  passed  through  the  Philosophical  Society's 

ela«es,  and  the  students  who  have  passed  through  the 
Science  ami  Art  examinations.  We  lind  that  the  young 
men  who  go  through  a  year's  course  of  our  class  teach- 
ing, or  a  two  years'  course,  remain  with  us  year  after 
vear.  They  become  habitual  frequenters  of  our  library, 
they  become  subscribers  to  our  society,  and  we  keep 
hold  of  them  permanently  ;  in  fact  wo  look  upon  our 
science  classes  as  the  great  feeders  to  our  society,  for 
they  bring  iii  just  the  sort  of  men  whom  we  want  to 
lay  hold  of,  whereas  we  get  none  from  the  Science  and 
Art  Department  students.  This  might  be  partly  ex- 
plained by  the  fact  that  our  subscription  is  perhaps  too 
hisrh  to  come  within  the  reach  of  artisans  ;  it  is  a  guinea 
a  year.  Only  lately  we  had  an  instance  of  the  very 
slight  number  of  genuine  science  students  who  had 
nirned  out  by  the  Science  and  Art  Department 
classes.  A  gentleman  in  our  town  offered  to  pay  the 
annual  subscription  to  the  Philosophical  Society  on 
behalf  of  a  certain  number  of  young  men  who  were 
unable  to  pay  it  themselves,  and  he  directed  me  to 
inquire  in  the  first  instance  among  those  students  who 
had  passed  the  Science  and  Art  Department  examina- 
tions. I  consulted  with  the  science  teachers  in  our 
town,  and  we  got  a  list  of  all  those  whom  we  could 
find,  who  had  passed  the  department  examinations,  and 
who  were  still  residing  in  the  town,  but  out  of  the 
whole  number  we  found  it  impossible  to  find  three  who 
we  considered  were  deserving  of  this  little  bonus. 
There  were  two  whom  we  considered  students  of 
suilicient  merit  and  sufficient  perseverance  to  take 
advantage  of  such  an  offer  ;  but  having  found  two  we 
were  obliged  to  stop,  and  the  other  subscriptions  were 
paid  on  behalf  of  other  people. 

(5268.  Have  you  any  remarks  to  make  as  to  the 
building  regulations  of  the  department  ? — There  is  one 
small  point  which  I  had  in  my  mind  at  the  time  I 
sent  in  my  paper  (it  is  not  of  any  great  consequence). 
There  was  lately  opened  in  our  neighbourhood  a  large 
building  at  Keighley,  which  is  intended,  among  other 
things,  for  science  teaching.  As  the  managers  wished 
to  get  the  Government  grant,  they  sent  in  their  plans 
to  be  revised.  A  number  of  objections  were  made  to 
their  plans  ;  some  of  them,  as  it  seemed  to  us,  of  rather 
a  trivial  nature.  Quite  unimportant  alterations  were 
made,  but  they  passed  over  some  rather  great  faults, 
and  one  principal  one  that  was  complained  of  was  this  : 
that  the  science  lecture  room  intended  for  science 
classes,  and  in  which  demonstrations  of  various  scien- 
tific subjects  were  to  beheld,  was  a  large  room  capable 
of  holding  100  persons  or  so,  with  a  flat  floor,  and  no 
great  height  in  wall,  only  about  the  height  of  an  ordi- 
nary apartment.  After  the  plans  had  been  passed  by 
the  South  Kensington  officials  the  committee  found  it 
necessary  to  recast  the  room,  and  to  lower  one  end  very 
considerably,  and  make  a  sloping  floor,  so  as  to  adapt 
it  to  the  purposes  for  which  it  was  intended.  In  our 
neighbourhood  that  mistake  lias  been  made  over  and 
over  again,  the  mistake  of  providing  a  large  room  in 
•which  to  teach  science,  making  the  floor  flat  and  the 
walls  low.  In  that  ease  those  who  are  far  back  cannot 
see  what  is  going  on  at  the  table ;  and  the  efficiency  of 
a  lecture  theatre  is  so  much  affected  by  that  that  1 
think  it  would  be  well  if  in  all  cases  a  suggestion  were 
made  to  managers  that  some  such  form  of  room  as  that 
is  almost  indispensable  for  good  teaching. 

6269.  (J'rnf'cxsor  Smith.)   \Vncn    vou   spoke  of  ex- 
amination  by  written  papers   as   being   an   insufficient 
test  of  merit,  did    you  intend   to  suggest    the    propriety 
of  vir/i    race,    examination  ?  —  I    think    it    is   perfect Iv 
indispensable. 

6270.  Do  you  think  that   that  would  also  be  prac- 
ticable in  the  case  of  such  examinations  us  those  under 


the  Science  and  Art  Department  ? — It  certainly  would 
not  be  easy.  I  see  at  once  very  great  difficulties  that 
would  be  in  the  way,  but  I  attach  so  much  importance 
to  it  that  I  should  be  disposed  to  consider  the  question 
with  the  view  of  removing  the  difficulty,  and  even  at 
the  risk  of  very  seriously  diminishing  the  number  of 
candidates, I  would  still  have  a  practical  examination. 

6271.  And  at  the  risk  of  adding  very  greatly  to  the 
expense  of  the   examination  ? — It  appears  to  me  vital 
and  essential  to  the  efficiency  of  the  system. 

6272.  (Professor  Huxlci/.)  Do  you  think  that  the 
facts  which   you  have  very   justly  mentioned  as  inci- 
dental to  the  present    system   do  not  appertain  to  all 
kinds    of  written    examinations?  —  I   think  so    most 
decidedly. 

6273.  You  are  doubtless  aware  that  a  few  years  ago 
a  medical  student  of  average  cleverness  could  very 
readily    pass    the    examinations    by   devoting  three 
months  to  a  grinder,  instead  of  working  for  three  years, 
as  it  was  his  duty  to  do  ? — Quite  so. 

6274.  So  that  those  faults  that  you  point  out  are 
not  the  special  property  of  the  system  of  the  Science 
and  Art  Department  at  present,  but  rather  inherent  in 
it  as  a  mere  written  examination  ^ — Yes,  I  am  quite 
of  opinion  that  they   belong   to   all   purely   written 
examinations  of  the  kind. 

6275.  You  spoke  of  an    objection  existing  on  the 
part  of  some  of  the  Bradford  teachers  to  the  Science  and 
Art  system,  can  you  tell  us  anything  about  Keighley  ? 
— At   Keighley   the    committee   have   very   recently 
formed  a  trades  school,  and  have  been  considering  the 
whole  question  with  the   view  to  establishing  such  a 
course  of  instruction  as  will  promote   the  interests  of 
the  neighbourhood  ;  and    they  have  endeavoured   to 
estimate,  so  for  as    they  can,   the   advantages  and  the 
drawbacks  attending   the   system  of  instruction  con- 
nected with  the  Department.     Their  final  course  is  not 
yet  determined,  and  I  think  they  are  disposed  to  make 
experiments,  to  try  various  plans  before  they  ultimately 
decide  upon  their  final  system.     At  present  they  have 
not  established  any  classes  in  connexion  with  the  Science 
and  Art  Department.     They  have  established  a  set  of, 
I  think,  five  or  six  science  classes,  employing  teachers 
who  are  not  in  connexion  with  the  department,  and 
paying  them  out  of  the   funds  of  the   institution,   or 
out  of  the  fees.     They  have  just  got  a  master  for  their 
trades'  school,  who  is  qualified  to  teach,  I  think,  a  very 
great    number    of    subjects    under    the    department — 
11,  if  I  mistake    not.     Ho  is   anxious   to   establish  a 
number  of  science  classes  in  Keighley  at  low  fees, 
in   order  to  get  a  large  return  of  payment  out  of  the 
Department,  and  the  committee  is  at  present  consider- 
ing whether  to  accept  his  proposition  or  not.     I  think 
their    feeling    is   that  if  they  do  consent,  it   will    be 
mainly  out  of  regard  to  the  teacher's  interests  ;  but  I 
think  that  until  the  regulations  of  the  Department  are 
something  very  different  from  what  they  are  at  present, 
they  will  in  any  case  maintain,  for  the  sake  of  diffusing 
scientific  knowledge,  a  few  science  classes  independent 
of  the  department  altogether. 

6276.  So  that  on  the  whole  the  committee  of  the 
Keighley   institution    has  felt  considerable  hesitation 
in  coming  in  to  the  regulations  of  the  Science  and  Art 
Department  on  the  ground  that   you  have  mentioned  ? 
— I  am  not  at  all  authorised  to  speak  on  behalf  of  the 
committee.     I  do   not  belong  to    it ;   but  that   is   my 
own  personal  view  of  the  matter  certainly. 

6277.  Have  you   considered  any  plan  by  which  the 
existing  system  of  giving  scientific  instruction  in  con- 
nexion with   the  Government   could  be  made   more 
thorough  than  it  is  at  present ;  for  example,  suppose 
that  a  certain  curriculum  were  established,  that  there 
were  systematic  teaching  on  a  scale  of  graduated  sub- 
jects, that  an  examination  were  taken   at   the  end  of 
the  lirst  or  second  session,  we  will  say,  and  that  a  scale 
of  payments  were  made  upon  the  results  of  those  ex- 
aminations equal   to   those  which  are  made  upon  the 
present  haphazard  examinations,  do  you  think   that 
that  would  in  any  way  meet  the  difficulties  and  imper- 
fections at  present  existing  ? — I  think  there  would  be 
a  good  deal  to  be  done  by  introducing   some   such 
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system  as  that  which  you  sketch  out.  It  would  appeal- 
to  nofi  that  the  essential  and  cardinal  faults  of  tli'; 
present  system  arc,  first  of  all,  that  the  training  and 
teaching  qualification  of  the  teachers  is  far  too  low  ; 
secondly,  that,  owing  to  the  entire  absence  of  practical 
examination,  n  very  defective  style  of  teaching  is 
encouraged  ;  and  thirdly,  that  it  is  at  the  option  of  a 
teacher  to  take  any  subjects  he  pleases  in  any  order, 
just  according  to  cither  his  own  caprice  or  sonic  acci- 
dental opportunities  that  lie  may  have  had.  Fur 
example,  a  teacher  in  a  large  town  may  begin  with 
such  a  subject  as  mineralogy,  which  certainly  ought  to 
follow  upon  other  and  Wider  subjects,  lie  is  at  liberty 
to  take  any  one  subject  out  of  the  whole  syllabus.  I 
think  it  would  be  eminently  desirable  that  some  selec- 
tion should  be  made  out  of  the  whole  subjects  in  the 
syllabus,  sav,  two  subjects,  which  arc  to  constitute 
the  course  of  instruction  for  the  first  yea;-,  and 
perhaps  the  same  two  subjects  again,  with  the  addition 
of  a  third,  which  might  constitute  the  course  for  the 
second  year. 

6278.  Supposing  that  we  took  physical  geography  in 
its  widest  sense  in  the  first  year  (by  which  I  mean  the 
general  description  of  the  phenomena  of  nature),  and 
combined  with  it  a  certain  amount  of  elementary 
physics,  would  that  make  a  satisfactory  basis  for  a 
first  year's  course  ? — I  think  that  that  would  do  ex- 
ceedingly well. 

()279.  Then  yon  might  take  in  your  second  course 
a  further  knowledge  of  physics  and  chemistry  pro- 
bably ?— I  am  not  quite  sure  that  1  should  not  put 
chemistry  in  the  first  year's  course.  That,  however, 
is  a  matter  of  individual  opinion,  but  some  such 
course  as  you  propose  would  be  exceedingly  valuable. 

6280.  Would  you  have  an  examination   at  the  end 
of  each  term  ? — Yes,  I  think  that  would  be  necessary. 

6281.  Do  you  think,  as  a  practical  point,  that  if  the 
Department    were    to    pay    upon    that    examination, 
in  the  same  way  as  they  would  pay  upon  an  examina- 
tion in  two  subjects,  till; ing  them  haphazard,  that  would 
suffice  to  remunerate  the  persons  engaged  in  teaching  ? 
^If  you  mean  retaining  the  present  regulations  in  other 
respects  pretty  much  as  they  are  as  to  the  number  ot 
of  lessons,  and  so  on,  I  am  not  quite  sure  that  I  can 
give  an  opinion  at  once  as  to  the   pecuniary  results  to 
teachers.     I  think  you  introduce  the   consideration  of  a 
practical   examination  at  the  end  of  the  session.     Of 
course  if  there  is  a  practical  examination  at  the  end  of 
the  session  in  such  subjects  as  chemistry,  it  would  bring 
some  extra   expense   upon   the  teachers.       The   best 
chemical  teachers  are  placed  at  rather  a  disadvantage  at 
present   in  that  respect.     They   have  to  incur   extra 
expense,    and    of    course    if    the    practical    examina- 
tion were  made  more  efficient  they  would  have  to  go  to 
still  more  expense. 

6282.  Grants  are  already  made  by  the  Department, 
are  they  not,  in  view  of  that  expense  ? — Yes. 

6283.  But  to  make  the  matter  as  simple  as  possible  all 
that  would  be  required  for  the  establishment  of  a  school 
of  the  kind  that  we   are  now   talking  about  with  the 
existing  regulations,  would   be  that   the    Government 
should  undertake  to  pay  for  the  results   of  the  final 
examination   exactly  the  same   sum   as   they  pay  now 
upon  separate  subjects? — Yes. 

6284.  How   far    do  you   think   that    that  could  be 
carried  out  in  practice  so  as  to  answer  the  purposes  of 
the  teachers  ''. — If  a  course  such  as  you  have  briefly 
sketched,  ending  in  a  practical  examination,  could  be 
established,  and   payment  were   to  be  made  on  the  re- 
sult of  the  entire  examination,  of  certain  sums,  pro- 
portional to  the  existing  rates,  I  think  there  would  bo 
no   difficulty  in   getting   together  the  teachers,  but  I 
must  say  that  1  think  it  would  be  necessary  slightly  to 
increase   the   rate  of  payment   in   view   of  the  much 
greater  expense  and  trouble   involved  in  getting  up  a 
pupil  for  an  efficient  examination,  because  it  is  a  very 
easy  matter  to  pass  a  pupil  by  books  and  blackboard 
work   in  such   subjects  as   chemistry,  but   it   is    very 
much  more  difficult  to   do  if  you   make   the  teaching 
real.    A  great  part  of  the  experiments  may  be  omitu-d 
if  they  are  to  be  followed  only  by  a  written  examina- 


tion, whereas  they  must  be  gone  through  and  studied 
thoroughly,  if  there  is  to  be  a  practical  examination. 
I  think  it  would  be  fair  to  the  teachers  to  in- 
crease the  payment  beyond  what  the  present  regula- 
tions atlbrd,  if  you  are  to  introduce  such  a  system  as 
that. 

6285.  That  difficulty  would  be  met,  would  it  not, 
by  counting  practical  work  ns  so   many  marks   in   the 
examination? — In  part;  but  even  then,  I  imagine,  it 
would  be  a  more  expensive  and  troublesome  thing  for 
the  teacher,  and  would  impose  fresh  work   upon   him. 
But  that  is  not  a  point  of  the  first   importance.     1  do 
not  know  that  I  have  any  well-considered  opinions  as  to 
payment,  but  I  am  certain  of  this,  that  such  a  system 
as  that  would  draw  into  the  service  teachers  who  now 
stand  aloof  from  it.     I  may  mention  that  if  anything 
of  that    kind  were    introduced,   and    the    regulations 
permitted  such  a  class,  I  would  myself  very  gladly  take 
charge  of  one  or  more  in  concert  with  somebody  else. 
It  is   the   kind   of  work   that   I   should  gladly  throw 
myself  into  on  the  understanding  that  there  was  to  be 
a  good,  sound,  practical  examination  at   the  end  of  it, 
but  on  no  other  terms. 

6286.  In    that    case   you  would    substitute    science 
schools  for  the  existing  system  of  haphazard  scientific 
examination  ? — Yes,  a  definite  pre-arranged  course. 

6287.  (Chairman.)  You  would  have  fewer  pupils 
taught,   but  those   that   were   taught   would   receive 
efficient  practical  instruction,  and  at  a  somewhat  higher 
cost   per  pupil  ? — Yes,  I   think  that   if  the   system  of 
practical  examinations  were  introduced,  it  would  almost 
certainly,  at  first  at  any  rate,  reduce  the  number  of 
candidates,    and   I   think    that  it  would   increase    the 
cost.     These  are  two  very  likely  consequences. 

6288.  (Mr.  Samuclsoii.)  From  your  experience  of 
the  results  of  the  actual  system  as  distinguished  from 
the   one  which   you   have  just  sketched,  are    you  of 
opinion  that  any  impression  has  been  made  by  that 
system  upon  the  country  at  large,  or  take,  for  example, 
your  own  district  in  Yorkshire  ? — If  I  were  to  speak 
of  our  own   district  I  should  say  that  the  impression 
made  is  next  to  none,  that  we  might  sacrifice  all  of  it, 
and  that  it  counts  for  next  to  nothing,  but  I  would 
not  extend  that  judgment  to  the  whole  country,  be- 
cause I  believe  there  are  many  parts  of  the  country 
where  the  system  has  worked  to  much  greater  advan- 
tage than  it  has  done  with  us. 

6289.  Are    there    any    special    reasons    why    the 
system  should  have  worked  less  advantageously  with 
you  than  elsewhere  ? — It  has  been  in  exercise  a  much 
shorter   time,  and  I  think  I  may  say  that  we  have  had 
a  rather  inferior  set  of  teachers,  but   that   is  largely 
accidental.     We  have  iu  our  neighbourhood  two  men 
who   are    students    of  science  ;    but   amongst  all  the 
science  teachers  in  our  neighbourhood,  with  whom  I 
am  acquainted,  I  do  not  think  I   could  mention  more 
than  two  who  are  in  any  sense  of  the  word  "  students 
of  science."     I    think    that   the    proportion    is    much 
lower  in  our  case  than  it  is  elsewhere.     In  a  large  pro- 
portion science  teachers  in  general  do  feel  some  more 
real  interest  in  the  subject  than  is  the  case  with  us. 

6290-1.  Assuming  the  present  system  to  be  main- 
tained, do  you  think  it  would  be  advantageous  to  have  a 
preliminary  examination  of  no  very  high  degree  in 
literary  subjects  before  pupils  should  be  admitted  to 
science  classes  ? — I  think  that  certainly  would  be  desira- 
ble, because  in  chemistry,  for  example,  the  master  has 
very  often  to  spend  a  large  part  of  his  time  in 
explaining  decimal  fractions.  I  know  an  instance 
in  the  village  of  Saltaire,  near  Bradford,  where  the 
chemical  master  has  had  to  pay  very  considerable 
attention  to  the  arithmetic  of  his  students  there,  for 
they  would  not  be  able  to  pass  the  examination  other- 
wise. 

6292.  Are  there  any  practical  reasons,  taking  into 
account  the  condition  of  instruction  of  our  manu- 
facturing population,  which  would  render  such  a 
regulation  unjust  to  them  ? — I  do  not  think  there 
would  be  any  great  amount  of  injustice  in  it.  My 
opinion  would  be  that  a  certain  amount  of  what  may 
be  called  literary  instruction  would  be  almost  necessary 
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before  scientitic  instruction  could  IK-  profitably  com- 
municated. 1  ''"  ""'  tllnik  t!mt  individuals  would  lie 
injured  1'V  being  excluded  IVoiil  science  classes  until, 
for  instance,  they  were  acquainted  with  tin-  elements  of 
arithmetic,  reading,  and  writing. 

til'!*;!.  Hi"  although  some  persons  might  perhaps  bo 
excluded  upon  the  whole  the  majority  would  lie  very 
miK-li  better  taught  ?— Yes.  I  think  it  would  lie  tin 
advantage;  lull  the  standard  certainly  should  not  be 
hiirh,  but  quite  mi  elementary  one. 

6294.  Would  you  be  of  opinion  that  such  systematic 
courses   as   you  'have  spoken  of  should  be  substituted 
for  the  present  system,  or  that  they  should  be  super- 
added  to  it  ? — There  would  be  considerable  difficulty, 
and  something  that  would  almost  amount  to  unfairness, 
if  the  existing  regulations  were  to  be  hastily  superseded, 
and  I  should  'not  wish  to  recommend  that.    I  think  that 
a  connected  system  of  elementary  instruction  might 
very   convenie'ntly  grow   up  side  by  side    with   the 
existing  regulations;  and  the  amount  of  modification 
need  not  at  first  be  very  considerable.     That  would 
work  in  very  well  with  the  rest,  I  think.     You  might 
have  such  classes  perhaps  conducted  by  the  same  men 
who  are  conducting  classes  according  to  the  existing 
regulations.      It  would  not  interfere  with  the  existing 
classes,  or  injure  the  prospects  of  the  present  teachers. 

6295.  Are  you  of  opinion  that  societies  like  your 
Philosophical     Society   and    the   various  Mechanics' 
Institutes  in  Yorkshire  would  be  prepared  to  make 
some  pecuniary  sacrifice  in  order  to  introduce  those 
systematic  courses  ? — I  am  quite  certain  of  this,  that 
if  they  were  satisfied  of  the  efficiency  of  the  system, 
they  would  do  so.     I  cannot  say  how  they  would  look 
upon  such  a  plan  as  that.     I  am  not  in  a  position  to 
speak  for  them,  and  say  what  they  would  give  to  such 
a  system,  but  our  institution  does  at  the  present  moment 
spend  large  sums  of  money  for  the  support  of  scien- 
tific  instruction.      Our  own   society   spends  a  con- 
siderable  sum  of  money    every    year   in    supporting 
teachers,  and  our   Bradford  Mechanics'  Institute   is 
about  to  spend  a  large  annual  sum  on  teachers.     They 
are  going  to  pay  handsome  fees,  and  if  they  could 
be  persuaded  that  such  a  connected  course  of  elemen- 
tary  scientific    instruction   would    attain    the  object 
they  have  at  heart,  I  think  they  would  give  it  every 
possible  assistance. 

6296.  Supposing  that  the  Department  of  Science  and 
Art  were  to  say,  if  you  gentlemen  of  the  locality  will 
contribute  a  handsome  sum  in  subscriptions   towards 
the  establishment  of  systematic  science  teaching,  we 
will  aid  you  in  some  form  which  shall  be  approved,  do 
you    think    that    that     would    meet    with    a   ready 
response? — I  am  not  altogether  sure  how  that  would 
be  received.     1  cannot  answer  for  it  if  the  proposition 
were  made  in  that  form.      Our  people  naturally   would 
not  so  readily  contribute  a  sum  of  50/.  a  year  or  1001. 
a  year  to  be  expended  at  the  direction  of  the  Depart- 
ment, as  they  would   contribute   a   similar  sum  to  be 
spent  by  their  own  officers.     I  am  not  quite  sure  that 
such  a  proposition  as  that  would  call  forth  much  libe- 
rality.    It  might  or  it  might  not. 

6297.  Do  viu  think  that  they  would  lie  more  ready 
to  spend  !()()/.  at.  their  own  discretion  than  to  spend  a 
similar   sum  with    100/.  added   from  the   Science  and 
Art     Department,      subject     to     the     regulations     of 
the    Department? — 1    am    not    quite    sure  how   they 
would  feel  about  it.     In  our   town  there  is  a  good  deal 
of  dissatisfaction    with   the  doings  of  the  Science   and 
Art    Department.      I  do  not  think  that  there  is  a  great 
deal   of  confidence   in   them,   and    I   am    not  sure  that 
.Mich  a  proposition  as   that  would    meet  with   any    very 
great  support. 

(;2!)S.    DO  vou  think  that  a   systematic  course  of  in- 

•lion   of   the   kind    which    vou    have  described,   is 

likely  to  be  given  in  your  neighbourhood  without  the 

tance  of  ihe  Science  and  Art  Department? — It  is 

being  ".hen,  but  it  is  not  given  to  the  same  class  of 
person-.  It  is  not  being  given  to  arti/ans,  and  1  do 
not  think  there  is  any  prospect  that  it  will  be  given  to 
artisans  for  8O1  A  connected  course 

of  instruction  such  as  has  been  described,  is  now  being 


given  iii  our  town,  but  it  is  to  the  middle  classes  ami 
upper  elasM'>  of  the  town. 

6299.  What  are    the  obstacles  to    Ihe  working  • 
availing  themselves  of  that  instruction  ?    -There  is   no 
great  obstacle  in  the  way,  except  thai  the  class  is  com- 
posed of  another  set,  and  therefore  it  does  not  come  iu 
their  way.      That  is  the  principal  obstacle.      The   fees 
are  low,  being  only  5s.  for  each   course.     But  it  does 
not  come  exactly  in   their  way,  and   it  is  not   brought 
prominently  before  their  notice. 

6300.  Is  it  a  sort  of  antagonism  between  broadcloth 
and  fustian  which  prevents    the  amalgamation  ? — No 
doubt   there   would    be    something    of    that     feeling. 
I  daresay  a  genuine  artizan   would  not  feel  thoroughly 
comfortable  in  the  class.     At  any  rate,  tiiat    would   be 
possible. 

6301.  Can  you  state  what  have  been  the  results  of 
the    classes  of  the    Philosophical    Society? — We  look 
upon   the   classes  as  a  great    success,  chiefly  on  this 
ground,  that  out  of  our  classes  have  come  a  nunil 
young   men   who   are   now   active  supporters  of  our 
society  ;    good   students,  many  of  whom   have  taken, 
for   example,   to  working   with    the  microscope,   have 
taken  to  field  work   in   geology,  and   have   taken    to 
•.  arious  practical  scientific  studies.     Some  of  them  are 
in  their  own   neighbourhood  among  their  own  friends 
getting  up  fresh  classes  around   the  town.     We  have 
three  students  who  have  passed  through  our  classes 
who  arc  now  doing  that  sort  of  work,  organising  little 
societies  in  their  own  district  ;  and  in  fact  we  consider 
that  perhaps  the  best  blood  in  our  society  has  come 
from  the  young   men  who  were  first  of  all   introduced 
to  us  through  our  classes. 

6302.  Can    you    speak     as    to    the    technical     and 
industrial  results? — Those  have  not  been  considerable, 
in  fact  hardly  important  as  yet,  and  that  is  very  largely 
due,  I  think,  to  the  circumstance  that  the  teachers  of 
whose  services  we  have  been  able  to  avail   ourselves 
have  not  been  strongly  interested  in  industrial  purssii:  . 
Some  of  our  most  successful  classes  have  been  classes  in 
physiology,   natural  history,   and   geology,   and  other 
subjects  which  are  not  so  immediately  connected  with 
industrial    pursuits.     That  has  resulted  not  so  much 
from  choice  on  the  part  of  the  managers  of  the  societ  v 
but  from  accidental  preferences  of  the  teachers.     We 
are  intending  this  summer,  if  possible,   to  introduce  a 
class  for  instruction  in  the  chemistry  of  dyeing.     That 
is  of  course  quite  an    experiment,  and  I  do  not  know 
yet  whether  it  will  meet  with  any  success. 

6303.  Would   you  answer  the  same   question    with 
reference  to  the  science  classes  in   connexion  with  the 
Science  and  Alt  Department  ? — 1  do  not  think  that  in 
that  case  the  effect  is  appreciable.     1  do  not  think  indeed 
there  is  any  effect.      If  the  science  classes  in  connexion 
with  the  department  were  to  go  on  for  50  years  as  they 
are  doing  at  present,  I  do  not  think  they  would  produce 
nny  perceptible  effect  upon  the  industrial  occupations. 

6304.  You  spoke  of  the  results  of  the  examination 
by  the    Department  of  Science   and  Art  in   zoology. 
I   see  that   by   the  last   directory  the   only   classes  at 
Bradford    are    in    magnetism    and    electricity    and    in 
inorganic  chemistry  ;  is  it  within  your  knowledge  why 
the    biological    classes   were   discontinued  ? — I  do  not 
remember  that  then-  was  a  class  in  zoology  in  Bradford. 
If  you  remember  the  case  which  I  cited  was  that  of  a 
teacher    who    was    qualified    to    teach    xoology.       lie 
actually  teaches  chemistry,  electricity,  and  magnetism, 
and  he  authorised  me  to   state  on  his   behalf  that  fact 
respecting  zoology.     I  do  not  know  in  what   town  lie 
passed  in  zoology,  but  he  was  not  a  student  in  our  class. 

6305.  My  question  was  with  reference  to  the   young 
men  taught   by  your  Philosophical  Society,  and   who 
were  examined   by  the  Science  and  Art  Department  ? 
— They  sat  at    the  same  examination  with  others  who 
had    been    trained  in  the  Science  and  Art  Department 
ela-ses;   but  we   had   no  class  of  on rs  for  them.     Our 
classes  arc  not  in  connexion  with  the  Department,  and  of 
course    they    do    not    appear    in   the  report,   but  our 
pupils  happened  to  go  up  for  the  examination. 

6306.  In  point  of  fact  there  was  no  opportunity  of 
comparing  your  students  with  those  of  any  class  in 
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connexion  with  the  Science  and  Art  Department  in 
the  same  subjects  in  Bradford  ? — No. 

6307.  You  spoke  of  a  toucher  having  boon  engaged 
:il   Iveighley  who  w.'is  qualified   in   a  groat  number  of 
subjects — what  did  you  mean  by  his  being  qualified  ? — 
He   is  qualified  to  earn  payments  on   results  in  those 
subjects. 

6308.  Assuming  a  course  of  systematic  instruction 
like   that  which  you   consider  to  be  desirable   to  be 
organised,  are  you  of  opinion  that  the  same  number  of 
students  of  the  condition  in  life  now  demanded  by  the 
Department,  in  order  that  payments  may  be  made  on 
results,  would  pass  as  under  the  present  system  ? — I 
think  the  probable  immediate  effect  of  a  systematic 
course  would  be  to  reduce  the  number   of  students  ; 
probably  fewer  would  enter  for  a  course  embracing 
four  or  five  subjects,  than  for  a  single  course  on  one 
subject,  that  is  to  say,  if  that  were  proposed  as  a  sub- 
stitute for  the  existing  regulation. 

6309.  So  that  at  first  at  any  rate  there  would  be  a 
pecuniary  loss   to    the   teachers  ?  —  Not   necessarily. 
I  would  propose  myself,  as  I  mentioned  before,  that  the 
new  and  systematic  course  should  be  allowed  to  grow 
up  side  by  side  with  the  existing  regulations,  and  in 
that   case   it  would   involve   no   loss  to  the  teachers 
under  the  present  system. 

6310.  But  assuming  it  to  be  substituted   you  think 
there   would   be   a   loss  ? — 1  think  very   likely   there 
would  be. 

6311.  But  if  the  regulation  were  to  be  withdrawn 
which  limits  the  payments  on  results  to  artizan  pupils, 
do  you  think  that  in  that  case  there  would  be   such 
an  accession  of  pupils  of  other  grades  as  would  com- 
pensate for  the  diminution  of  the  remuneration  derived 
from  the  artizan  pupils  ? — I  think  that  it  would  very 
much  more  than  compensate.     It  wouid  be  very  much 
to  the  profit  of  the  teacher  if  any  persons  from   any 
class  of  society  could  earn  payments  on  results,  because 
some  of  these  would  be  persons  of  better  education,  and 
therefore  better  able  to  do  justice  1o  what  teaching  they 
had  had,  and  also  be   more  easily  persuaded  to  join 
science  classes.     Generally  speaking  it  is  more  easy  to 
persuade  a  young  man  of  the  middle  classes  who  has 
received  a  good  school  education  to  join  a  science  class 
than  it  is  to  persuade  an  artizan. 

6312.  Then   you    think    that   the    suggested   new 
system  not  limited  to  artizans  as  regards  payments  on 
results  would   pay  the  teachers   better  than   the  old 
system  limited  as  it  now  is  ? — Very  much.     It  would 
make  a  very  important  difference  indeed,  I  imagine. 

6313.  Those  pupils  of  a  higher  grade  would  probably 
not    be    indisposed  to  pay  some  moderate  fee  to  the 
teachers  ? — No,  they  do  that  at  present  very  readily. 

6314.  (Dr.  Sharpey.)    Supposing  that  the  Science 
and  Art  Department  were  to  introduce  a  plan  of  prac- 
tical examinations  such  as  you  suggest,  by  what  agency 
would  they  be  carried  on  ? — I  do  not  know  that  I  am 
prepared  to  sketch  out  a  system;  but  I  should  imagine 
that  it  would  be  necessary  to  provide  a  considerable 
stuff  of  assistant  examiners,  who  would  go  about  the 
country  and  conduct  the  practical  examinations  as  near 
as  possible  about  the  same  time.    It  would  not  be  neces- 
sarv  that  the)r  should  be  absolutely  simultaneous.     They 
might  be  conducted  in  the  same  period  of  three  weeks, 
for  instance.     I  think  it  would  be  necessary  to  have  a 
stiiffof  say  30  assistant  examiners  to  examine  at  various 
centres  up  and  down  the  country. 

6315.  And  those,  I  presume,  would  be  paid  by  the 
Department  ? — I  suppose  that  would  be  necessary. 

63)6.  (Mr.  Samuel-son.)  Do  you  think  that  only  30 
would  be  enough  ? — I  cannot  say  exactly.  I  think 
that  the  students  might  be  required  to  travel  a  little 
further  than  they  do  at  present.  It  would  not  be  neces- 
siry  to  have  an  examination  in  every  town  and  village. 

6317.  You  would  suggest  something  like  the  mode  in 
which  the  Cambridge  and  Oxford  Local  Examinations 


are  conducted  ? — Yes,  only  there  might  be  rather  more 
centres  than  they  provide.  They  provide?  only  a  very 
small  number. 

6318.  (Dr.  Sharpey)  I  think  you  objected  to  the 
examination  papers  set  by  the  examiners  in  the 
Science  and  Art  Department,  that  the  questions 
in  each  subject  went  over  too  wide  a  range.  Are  you 
aware  that  the  object  of  that  is  not  that  the  candidate 
should  bo  required  to  answer  upon  every  question,  so 
that  ho  should  be  obliged  to  go  over  the  whole  r. 
but  is  rather  intended  to  give  an  opportunity  foi 
pupils  that  have  been  educated  differently  in  different 
places  to  find  out  some  questions  which  they  can 
answer,  and  some  subjects  on  which  they  have 
been  prepared  ? — I  think  that  that  interpretation  is 
not  quite  consistent  with  the  regulations ;  practically 
it  is  necessary  for  the  teacher  to  go  over  the  whole 
field  in  some  sort  at  any  rate,  or  else  he  runs  the  risk 
of  getting  his  pupils  plucked.  Take  chemistry  for 
example.  The  chemical  examiner  has  made  a  point  of 
late  years  of  putting  in  at  any  rate  one  question  of  a 
practical  kind,  the  correct  answering  of  which  is  in- 
dispensable to  passing ;  but  that  one  question  may  be 
based  upon  any  part  of  the  syllabus  ;  and  therefore  if 
the  teacher  omits  any  part  of  the  syllabus,  he  runs  the 
risk  of  having  the  practical  question  taken  upon  that 
part.  Nevertheless  the  teachers  do  run  that  risk.  A 
chemical  teacher  tells  me  that  for  some  years  past  he 
has  invariably  omitted  a  great  part  of  the  chemical 
syllabus ;  he  has  always  taken  his  chance  of  all  his 
pupils  being  thrown  out,  but  he  finds  that  that  is 
better  than  taking  the  whole  syllabus. 

6319.' Do  you  not  think  that  the  very  fact  of  there 
being  only  one  question  makes  the  difficulty  ?  Sup- 
posing there  were  four  or  five  questions  of  that 
kind,  do  you  not  think  he  would  have  a  better  chance 
of  passing  ? — Yes. 

6320.  So  that  the  teacher  might  perhaps  take  up  a 
particular  part  of  the  syllabus  and  go  more  thoroughly 
and  fully  into  it,  leaving  out  other  parts,  and  yet  his 
pupils  might  have  a  fair  chance  of  doing  well  ? — Yes, 
that  would  be  possible  now  in  some  subjects. 

6321.  (Chairman.)  Have  you  considered  whether, 
instead   of  allowing   teachers   to   obtain    certificates 
that   they  are  qualified   to   teach  science  in  a  great 
number  of  subjects  which   they  must  have  studied 
superficially  and  only  in  an  elementary  form,  it  might 
not  be  more  expedient  to  require  them  to  pass  a  much 
more  efficient  examination  in  a  group  of  subjects  and 
to  restrict  their  teaching  to  one  or  two  such  groups  ? 
— I  think  that  the  qualification  for  teachers  is  far  too 
low  at  present,  and  therefore  it  is  a  comparatively  easy 
matter  for  a  man  to  get  a  certificate  in  a  very  large 
number  of  subjects,  or  even  in  all,  and  be  ready  to 
teach    one   or   more  of  them  as   opportunity   ofl'ers, 
according  to  local  or  temporary  circumstances,  and  in 
many  cases  the  teachers  who  are  thus  qualified   to 
teach  almost  every  subject  that  comes  under  the  head 
of  science  have  no  real  acquaintance  or  interest  in  a 
large  number  of  them.     I  think  it  would  be  eminently 
desirable   to   restrict   them,    not   too  much,   because 
sometimes    there   is   only   one   teacher   for   a   large 
district,  and  it  is  rather  desirable  that  he  should  have 
a   tolerably  wide  range.     At  any  rate  it  would   be 
desirable  that  he  should  be  to  a  certain  extent  restricted, 
and  should  not  be  allowed  to  cover  the  whole  range  or 
anything  like  it. 

6322.  Have  you  any  knowledge  or  experience  of 
the  system  of  itinerating  organising  masters  in  relation 
to  such  instruction  in  groups  of  subjects  ? — I  have  not. 
I  have  no  practical  acquaintance  with  the  teaching-  of 
of  itinerating  masters. 

6323.  Have  you  anything  else  that  you  would  desire 
to  state  to  the  Commission  ? — No,  I  think  that  1  have 
brought  out  all  the  most  important  points  that  I  wished 
to  mention. 


L.  C.  Miall, 
E»q. 

9  March  1871. 


The  witness  withdrew. 
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.        (Chiiirimtn.)    1  believe  that  you   have  been 
head'master  of  the  Bristol  Trade  School  for  15  yean  ? 

(WL'o.  Prior  to  that  you  pursued  the  study  of  science 
at  tiio  School  of  Mines  and  the  College  of  Chemistry 
in  J.Tinyii  Street  in  London  ? — Yes. 

6326.  You  have  likewise  had  experience  in  a  mining 
school  which  hiul  boon  affiliated   to  the   Bristol  Trade 
School  during  that   time  ?— Yes,   during   the  whole 

time. 

6327.  And   with   the   encouragement    of    evening 
classes  for  teaching  science  to  the  operative  classes  in 
Bristol  which  have  been  in  existence  about  1 1  years  ? 
—Yes. 

6328.  Besides  this  you  have  held  lectureships  in 
chemistry  to  societies  and  local  associations  in  Bristol  ? 
— Yes  ;   two  lectureships. 

6329.  As   the   head   master  of  the   Bristol   Trade 
School,  will  you  be  good  enough  to  describe  to  the 
Commission  to  what  extent  the  instruction  in  science 
has  been   introduced   into   that   school  ? — We   teach 
mathematics  and  the  applications  of  mathematics  to 
mechanics  and  mechanism,  descriptive  geometry,  i.'id 
the  applications  of  descriptive  geometry  to  machine 
drawing    and    building   construction — in    one    word, 
artificers'  drawing.      In   addition    to   that  we  teacb 
chemistry,  botb   inorganic  and  organic,  and   experi- 
mental physics,  which  includes  electricity,  magnetism, 
acoustics,  light,  and  heat. 

6330.  Will  you  inform  us  what  amount  of  practical 
instruction  and  manipulation  is  connected  with  those 
several  studies  ? — Up  to  the  present  time,  so  far  as  the 
day  school  is  concerned,  nothing  very  systematic  has 
been  done  in  that  way.     A  certain  number  of  the  boys 
have  been  employed  occasionally  in  the  preparation  of 
experiments,  but  the  systematic  teaching  is  confined, 
as  far  as  the  day  school  is  concerned,  to  several  boys 
who  have  been  withdrawn  from  the  school,  and  have 
become  apprentices  as  chemists.     They  are  solely  em- 
ployed  in    practical    work  :  that    is  to   say,  chemical 
analysis,  and  the  preparation  of  experiments  for  illus- 
trating the  lessons  in  chemistry  and  physics. 

6331.  Have  you  the  apparatus  and  all  the  necessary 
appliances  for  instruction  and  illustration  of  whatever 
lessons    you   give   in    chemistry    and    experimental 
physics  ? — Yes,  every  scientific  fact  that  can  be  illus- 
trated by  experiment,  and  be  demonstrated  by  experi- 
ment, is  so  taught  by  us. 

6332.  Is  your  apparatus  satisfactory  in  extent  ? — 
As  far  as  chemistry  is  concerned,  perfectly   so.     Our 
apparatus  as  far   as  physics   is  concerned  might  be 
added  to  with  advantage,   although  it  is  good  as  a 
collection. 

6333.  Are  your  rooms  for  teaching  drawing  con- 
venient ? — Yes,  the  rooms  are  well  adapted  for  the 
teaching  of  drawing. 

6334.  What  is  the  connexion  of  the  affiliated  mining 
school  with  the  Bristol  Trade  School  ? — The  connexion 
has  varied  in  the  course  of  time.     The  mining  school 
originally  was  under  a  perfectly  independent  manage- 
ment. This  mining  school  owed  its  origin  very  much  to 
the  late  Mr.  Mackworth,  the  inspector  of  mines  in  the 
\vc»t  of  England,  and  owing  to  Mr.  Mackworth's  exer- 
tions a  considerable   fund  was  obtained  from  the  coal 
masters  in  our  neighbourhood  and  in  the  neighbourhood 
of  South  Wales  to  sustain  the  school,  but  it  will  be  in 
the   memory   of  gentlemen  present  that  Mr.  Mack- 
worth  was   carried  away  by  a  premature  death,  and 
the  support  which  he  had  been  the  means  of  obtaining 
for  the  school  immediately  fell   off.     The  school  then 
languished,  and  it  was  determined  to  make  this  alter- 
ation, that  its  fees  should  be  of  a  character  which 
should  in  themselves  remunerate  the  master  who  is 
engaged  to  teach  mining,  but  we  have  not  been  very 
Bucccs-ful.     I'nless  the  gentleman  who  is  engaged  in 
teaching    mining    with   us  had  had  other  sources    of 
income    as    a  mining    engineer,    we    could    not    have 
continued  to  offer  to  the  public  a  mining  school. 

6335.  Have  the  students  of  the  mining  school  an 
opportunity  to  attend  your  instruction  in  chemistry  and 


in  drawing  in  the  Bristol  Trade  School  ? — Yes,  that  was 
the  in!  'iition  of  the  affiliation  of  the  school  to  our  insti- 
tution, to  iv.i.umiise  by  taking  advantage  of  the  teaching 
offered  by  the  trade  school. 

6336.  How  many  mining  students  now  attend  the 
Bristol  Trade  School  ?— Only  six. 

6337.  Have   you    any    other    connexion    between 
the  Bristol  Trade    School  and  any  of  the  industries 
of   the    district  in  which   science  is   applied  ?  —  No, 
save  in  the  case  of  the  evening  classes.     An  association 
of  pharmaceutists   has    been    formed    mainly    for   the 
purpose  of  encouraging  their  apprentices  and  assistants 
to  take  advantage  of  this  teaching. 

6338.  To   what  trades  do  the  youths  who  receive 
education  in  the  Bristol  Trade  School  commonly  devote 
themselves  ?  —  To   the    manufacturing    and    mechani- 
cal trades.      Chiefly  mechanical  trades,   including  the 
construction  of  machinery  and  building.     A  few  go  into 
commercial  life,  but  there  are  very  few  of  our  boys  who 
do  not  become  mechanics.     They  see  the  advantage 
in  doing  so  which  their  education  gives  them. 

6339.  Is  there  any  system  by  which  a  boy  having 
acquired  a  certain  amount  of  such  knowledge  as  is 
given  in  the  Trade  School  can  afterwards  go  to  a 
building  or  mechanical  trade  for  a  time  and  acquire 
manual  dexterity  and  a  knowledge  of  materials,  and 
then  return  to  the  Trade  School  to  perfecting  theoretic 
instruction  ? — No,  there  is  nothing  of  the  sort.     This 
is    what    really    takes   place.      The    boys    who    are 
educated  with   us  and  leave  us  at  ages  varying  from 
14  to  15,  continue  with  us  their  education  after  their 
day's  work,  in  the  evening  school. 

6340.  So  that   by  such  means  youths  who  have  ob- 
tained a  certain  amount  of  theoretic  instruction  in  the 
school  are  enabled  to  improve  themselves  in  the  even- 
ing whilst  they  are  engaged  at  work  ? — Yes,  and  this 
is  really  done  ;  a  good  proportion  of  the  young  people 
in  our  night  classes  are  youths  who  were  educated  as 
boys  with  us. 

6341.  Have  you  any  system  of  public  examination 
of  the  school  by  an  independent  authority  ? — There  is 
no  examination  by  the  local  authority.     We  resort  for 
examination  only  to  the  Department  of  Science  and 
Art. 

6342.  Are  there  connected  with  the  school,  or  have 
there  been  made  available   any  scholarships  by  which 
any  of  the  youth  could  be  transferred   to   technical 
schools   or   other   higher   departments   for   acquiring 
scientific  knowledge  ? — We  have  a  scholarship  awarded 
to  us  by  the  School  of  Mines  in  Jermyn  Street.    That 
is  a  free  exhibition  to  the  lectures,  and  three  of  our 
students  have  availed  themselves  of  that.     The  object 
of  that  scholarship  is  to  foster  the  study  of  mining  in 
the  school. 

6343.  Have  you  been   able  to  follow  the  career  of 
those  students  ? — Yes  ;  one  is  the  manager  of  a  colliery 
in  South  Wales.     The  other  is  now  engaged  in  the 
development  of   a  coal-field  at  Natal,  and  the  third 
used  the  education  which  he  acquired   at  the  School 
of  Mines  in  London,  to  obtain  a  science  scholarship  at 
Cambridge,  and  is  still  at  Cambridge. 

6344.  Do  you   think  that  the  connexion    of   such 
scholarships  and  exhibitions  with   the   technical  and 
scientific    schools    or    colleges,    would    promote   the 
interest  of  the    Bristol   Trade  School? — There  is  no 
doubt  about  it.     Moreover,  I  could   always  offer  boys 
or  young  people  who  would  be  well  able  to  take   ad- 
vantage of  such  opportunities. 

6345.  Your    school  would  aftbrd,   in   fact,   a  very 
favourable  system   of  training  by   which  young  men 
might,  with   the  aid  of  such  scholarships   or  exhibi- 
tions,  bo   transferred   to  tho  highest  departments  of 
technical  instruction  ? — Yes,  certainly. 

6346.  At  what  age  are  youths  received  into  the 
schools?  —  You   must    understand    that   our    school 
is    not    entirely  devoted  to  the  teaching  of  science. 
The  notion  of  the  gentlemen  who    established  the 
Trade  School  was  that  it  should  be  so,  and  that  we 
should  deal  only  with  the  boys  who  had  completed 
their  education  so  far  as  it  could  be  completed  in  the 
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local  elementary  schools,  but  directly  we  get  to  work, 
we  were  faced  by  this  difficulty,  that  those  very  boys 
whom  we  had  hoped  to  attract  to  the  school,  were  the 
boys  whom  the  masters  of  elementary  schools  were,  least 
disposed  lo  part  with,  and  we  therefore  saw  that  we  iriusi 
make  our  own  elementary  school,  if  we  were  to  feed 
the  science  part  of  our  school  with  a  proper  supply  of 
bovs.  Consecjiientlv,  we  at  once  set  to  work  to  make 
a  thorough  elementary  school,  which  should  be  intro- 
ductory to  the  seienc^  department  of  our  school. 
There  are  now  160  boys  in  the  school,  and  out  of  this 
number  upwards  of  100  are  not  learning  anything  of 
science  at  all.  They  are  learning  a  little  practical 
geometry  in  connexion  with  the  examinations  of  the 
Department  of  Science  and  Art,  that  i-i  all ;  but  the 
remaining  50  or  60  are  doing  the  work  which  I  have 
already  delineated,  so  that  you  see  two  thirds  of  the 
boys  in  the  school  are  learning  nothing  but  what  is, 
taught  in  an  ordinary  elementary  school.  We  take 
boys  into  that  part  of  our  school  at  ages  varying 
between  10  and  11.  1  do  not  think  we  have  any 
younger  than  10  ;  they  pass  from  the  elementary 
part  of  the  school  into  the  science  part  at  about  12, 
and  remain  until  the  age  of  15.  There  is  this  bar  to 
our  keeping  them  longer,  that  masters  refuse  to  receive 
boys  as  apprentices  after  that  age,  so  that  those  who 
are  going  into  mechanical  trades  must  perforce  leave 
at  15,  but  still  we  have  some  boys  older  than  that.  We 
have  one  or  two  boys  in  their  17th  year,  but  there  are 
practical  difficulties  of  a  disciplinary  character  in  the 
way  of  keeping  boys  longer  than  the  age  of  16.  It 
ceases  to  be  a  boys'  school,  and  requires  a  mixed 
treatment,  which  would  be  practically  a  difficult 
matter. 

6347.  What    proportion    of    the     100    boys    who 
arc  in    the    elementary    school   docs    your  experience 
lead    you    to    expect     will    pass    into      the     science 
school  ? — There  are  very  few  indeed  who  do  not  pass 
into  the  science  school.      They   enter  with  the  full 
intention  of  passing  into  the   science  school.     There 
are  some  who  come  to  us  with  no  intention  of  becom- 
ing mechanics,  but  of  becoming  clerks,  and  they  come 
to  us  for  the  sake  of  the  sound  elementary  education 
which  we  try  to  give,  and  it  being  quite  decided  that 
they  arc  to  follow  a  commercial  life,  I  never  recom- 
mend them  to  enter  into  the  technical  division  of  the 
school,  but  directly  their  education  is  as  sound  as  we 
can  make  it  in   the   elementary   part  of  the  school,  1 
suggest  that  it  is  time  for  them  to  be  getting  out  into 
the  world. 

6348.  Then  the   knowledge  of  the  boys  who  are 
taught  in  the  elementary   school  is  probably  sufficient 
without  requiring  them  to  pass  any  test  examination 
before  being  promoted  into  the  science  school  ? — Yes; 
but  we  do  in  practice  give  an  examination.     We  pass 
boys  from  the  elementary  part  of  the  school  into  the 
upper  part  of  the  school  by  examination,  in  order  that 
their  fellows  may  bo  quite  satisfied  that  they  are  fairly 
promoted.     However,  we  do  not  receive    those  boys 
whom   our  experience   has  convinced  us   cannot  take 
advantage  of  the  teaching  that  we  have  to  offer  in  the 
upper  division,  although  their  attainments  might  reach 
the  standard  which  would  warrant  their  being  passed 
up. 

6349.  Can   you   inform  the   Commission  as  to  the 
degree    of   success    in    the   mechanical    and    building 
trades    attained    by    the    youths    who     have     been 
trained   in    your   school  ? — As    far   as    1    have    been 
able  to  follow   the   boys   they  are  all  occupying  res- 
pectable positions,  and  they  are  doing  better  than  they 
could  have  hoped  to  have  done  had  they  not  received 
our  education.     But  the   time   has  not  yet  elapsed  to 
enable  us  to  judge.     Our  boys  have  hardly  become  men. 
This    is  but  the    loth   year  of  our  establishment,  and 
therefore  no  very  striking  amount  of  success  could  he 
looked  for,  but  the  boys  who  have  left  us  are,  as  a  rule, 
doing  very  well  indeed. 

6350.  What  is  your  impression  of  such  scientific 
instruction  as  has  been  given  as  a  means  of  mental 
training  and  discipline  and  as  fitting  youths  for  success 
in  life  ? — As  far  as  its  value  as  a  mental  training  is 

26080. 


concerned,    I  attach  a  very  high   one    to    it  indeed,      T. 

inasmuch  as  not  only  is  a  rigorous  treatment  demanded 

to  ensure  success  in    the  studies   that  we   take  up,  but    9  March  1871 

the    boys   themselves    form   a   liking    for   their  work,       ' 

which,  as  a  body,  they  evince  in  the  study  of  experi- 
mental science',  especially,  and  this  brings  a  very 
splendid  spirit  to  Unit  rigorous  treatment  which 
scientific  studies  demand. 

6351.  If  you  had  the  means  of  creating  laboratories 
for  chemi.-lry   and    for    experimental    phy>ics   in    con- 
nexion with  the  school,  would  you   think  it  expedient 
to  combine   practical  instruction  in  those  laboratoric 
— with  the  system  of  instruction  adopted? — I  think  it 
in  the  highest  degree  expedient.     The  only  reason  why- 
it  has  not  been  done  by  us  is  a  question  of  time.     Could 
I  afford  an  hour  in  the  day  to  devote  to   the   teaching 
of  practical  chemistry  to   the  upper  form  of  the  hoy> 
in  the  science  part  of  my  school,  it  would  be  done  now  ; 
in  fact  we  should  have  found  time  at  the  present  moment 
for  it,  but  unfortunately  one  of  our  masters  had  fallen 
ill,  or  else  this  was   really  contemplated,  and  will   be 
attempted. 

6352.  You  would  also  find  it  necessary  to  iucrca-e 
the  staff  by  means  of  assistants  ? — It  so  happens  that 
just  at    the   present  moment,  as  I  have  mentioned,  I 
have  several  apprentice  chemists  ;  those  are  now  young 
men  and  could  afford  all  the  assistance   that  I  should 
require  at  present,  but  I  could  not  rely  upon  that  per- 
manently.    I  should  require  assistance. 

6353.  What  is  the  actual  staff  of  the  Bristol  Trade 
School,  first  of  the  elementary,  and  secondly  of  the 
science  school  ? — There  is  no  such  division  of  the  staff 
as  your  question  contemplates.      There  is    only   ono 
master  who  is  not  engaged  in  both  divisions.     There 
arc  four  mnslers,  each  of  whom  takes  his  share  in  the 
general    literary  work   of  the    school.       Ono    master 
devotes  himself  more  especially  to  mathematics,  another 
to  descriptive  geometry  and  its  application  to  machinery 
and   to  building  structures,  and  to  applied  mechanics ; 
and  I  devote  myself  to  chemistry  and  experimental 
physics.      We   have  also   a   mining   master  who  will 
make  a  fifth  mailer. 

6354.  If  you  were  to  extend  your   instruction   to 
manipulation,  you  would  require  more  assistance? — I 
should  want  a  good  laboratory  assistant, 

6355.  Have  you  made  any  statement  to  us  of  the 
whole  annual  expenses  of  the  school  and  the  fees  paid 
by  the  students? — Our  fee  is  31.  per  year  in  the  trade 
school,  and  in  the  mining  school   an  additional  71.,  in 
all  101.,  so  that  our  income  for   the  past  year  will  be 
very   nearly  450/.  from  fees.     I  speak  of  the  trade 
school  only.     The  additional  mining  school  fees  go 
entirely  into  the  pocket  of  the  master  engaged   in 
teaching  mining,  and  those  fees  are  his  only  emolu- 
ments. 

t>o56.  Are  the  Commissioners  to  understand  that  the 
teaching  of  150  scholars  in  the  trade  school,  and  the 
management  of  the  evening  school  is  conducted  by  the 
four  masters  ? — Yes,  with  the  assistance  of  additional 
masters  for  the  evening  classes.  But  this  statement  of 
fees  only  applies  to  the  day  school.  In  addition  to 
this  source  of  income  there  is  a  small  subscription  list 
amounting  to  .50/.  a  year,  and  we  have  the  rent  of  our 
cellar  which  amounts  to  20/.  a  year,  minus  income  tax, 
so  that  our  income  for  the  past  year,  so  far  as  the  day 
school  is  concerned,  independently  of  the  resources 
which  we  draw  from  the  Department  of  Science  and 
Art,  will  be  a  little  over  500/. 

6357.  You  would  have  either  to  increase  the  fees 
or  to  obtain  means  from  other  sources  if  you  added 
laboratory  instruction,  both  for  additional  assi>tancc 
and  for  the  cost  of  the  apparatus,  and  for  materials 
required  to  conduct  experiments  r — Yes  :  I  entertain  a 
very  strong  conviction  that  experimental  physics 
could  be  treated  in  very  much  the  same  way  in 
which  chemistry  is  treated,  and  that  it  never  will  be 
studied  properly  till  it  is  studied  in  laboratories  set 
apart  for  the  experimental  study  of  the  science,  but 
entail  a  considerable  immediate  expense  to  put  our- 
selves in  a  position  to  offer  such  instruction,  and 
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«*rr,      would  of  eour-e  entail   an  additional  yearly  expense 

E'l-  ..i7.ti.ill    it. 

-.  supposing  that  you  had  carte  MaiUM,  and 
were  di-poscd  in  the  most  economical  way  to  apply  the 
put  at  your  command,  what  other  subjects 
,,f  -.'ientitic  instruction  would  you  think  might  be 
introduced  into  the  education  of  the  same  classes  of 
persons  as  those  who  now  attend  the  Bristol  Trade 
School  ? — I  do  not  think  that  we  could  add  to  our 
curriculum  with  advantage.  It  is  possible  that  sub- 
jects might  be  added  to  the  studies  of  the  school,  pro- 
vided a  classification  of  those  studies  were  made ;  but 
unless  a  classification  of  studies  were  made,  I  do  not 
think  that  we  could  make  any  addition. 

6359.  I  understand  you  to  mean  that  the  same  boy 
could  not  learn  other  subjects,  but  my  question  had 
rather  reference  to  the  whole  range  of  education  and 
the  peculiar  talents  and  tastes  of  youth.  Looking  at 
it  in  that  sense,  have  you  thought  whether  or  not  it 
might  be  expedient  to  include  in  the  curriculum  of  a 
scientific  school  for  that  class  any  other  subjects  than 


obtaining 

could  make  such  a  change  as  would  be  greatly  for  the 
advantage  of  the  pupils.  I  might  say  to  the  scholars 
after  they  have  passed  a  certain  time  in  our  general 
course,  "  Will  you  elect  your  future  pursuit,  because 
your  education  shall  be  adapted  to  it  ?  "  We  might  add 
sciences  to  my  curriculum,  if  we  had  the  means  to  make 
such  u  classification,  but  directly  we  look  in  that 
direction,  we  are  faced  by  the  expense  which  an 
additional  staff  must  of  necessity  involve.  Now, 
of  course,  all  the  sciences  that  we  study  are  studied  in 
common  by  every  boy,  speaking  as  a  rule. 

6360.  Taking  up  the  same  view  of  a  considerable 
enlargement  of  resources,  has  it  occurred  to  you  that 
any  means  of  supplying  instruction  connected  with  the 
trades  of  the  district,  could  be  added  in  Bristol  at  the 
Trade  School  ? — I  have  contemplated  introducing  this 
sort  of  teaching  into  the  night  classes,  that  is,  to  invite 
certain  practical  scientific  men  to  assist  us,  and  I  begin 
to  see  the  practicability  of  this,  inasmuch  as  there  are 
several  voung  men  to  my  hand  who  have  been  educated 
by  us  who  have   acquired   skill  as  practical  men.     I 
have  thought  next  winter  of  inviting  an  old  pupil  of 
mine    who   is  connected  with  an   alkali  manufactory, 
to  give  a  course  of  practical  lectures   upon  chemical 
construction.     Then,  again,  I  have  another  pupil  who 
is   a   very   good    practical    engineer ;  he   is    the    sub- 
engineer  of  the  gasworks,  and  they  have  done   a  very 
great  deal  of  building  of  late  years,  and  I  have  thought 
of  inviting  him  to  give  a  course  of  8  or  10  lectures 
to  artificers  in  the  practice  of  construction.     That  sort 
of  thing  I  have  contemplated,  and  it  would  have  been 
done  had  I  found  the  material  to  my  hands  to  do  it  with. 
I  begin  to  see  that  I  have  such,  and  shall  make  such 
an  attempt  next  winter. 

6361.  (Professor  Huxley.)  Do  younot  think  that  the 
elementary  scientific  teaching  of  boys    in   the   school 
might  with   advantage  begin  somewhat  curlier  than  it 

'' — I  do  not  think  that  boys  are  to  be  prepared  for 
the  rigorous  examinations  of  the  Science  and  Art 
Department  at  an  age  younger  than  12.  Every  boy 
who  leanil  Science  is  expected  to  present  himself  at  the 
examination  of  the  Department,  and  we  could  not 
commence  that  work  with  any  prospect  of  success  at 
an  age  younger  than  12. 

6362.  In  what  class  of  the  examination  do  your  boys 
present  themselves,  in  the  advanced  or   the  elemen- 
lary  ? — In  both,  beginning  with  the  elementary. 

6363.  I   think    that    is   now   compulsory   in  all  the 
subjects,  is  it  not  ? — Not   compulsory,  but  no  lad  can 
receive  a  prize  in  the  second  grade  who  has  not  made 
his  appearance  in  the  first  grade.     A  year  back  the 
Department  also  laid  stress  upon  their  desire  that  young 
people  should  oiler  themselves  in  the  elementary  grade 
first,  by    reliving   all    aid    io    the    teacher    unless    the 
boy  had  first    pa.-srd   in  the   elementary  stages.     That 
regulation,  however,  is  withdrawn. 

6364.  Do  you  think  it  is  advantageous  that  candi- 


dates lor  examination  should  be  made  to  pass  in  the 
elementary  stage  before  allowing  them  to  take  the 
advanced  stage? — Yes,  certainly. 

6365.  You  do  not  give  your  boys  any  sort  of  scien- 
tific instruction  before    you   begin    what  one   might 
call  their   more   precise   and    severe    studies  ? — No ; 
because  you  will  see  that  there  is  very  little  time  in 
the  upper  school  devoted  to  literature,  and  that  unless 
we  devoted  our  whole  time  to  making  that  very  sound 
before  a  boy  reached  the  age  of  12,  he  would  leave 
us  with  a  very  imperfect  education. 

6366.  Then  I  understand  it  is  rather  on  account  of 
the  necessities  of  the  case  than  because  you  suppose 
that  boys    are   not   competent    to    receive    scientific 
instruction  earlier,  that  you  do  not  begin  it  earlier  ? — 
From  my  practical  knowledge  of  boys,  I  say  that,  as 
a  rule,  you  will  not  get  sufficient  brain  developement 
before  the  age  of  12  to  deal  with  the  rigorous  study 
of  science.     I  do  not  mean  to  say  that  you  may  not 
bring  about  the  reception  of  a  few  popular  scientific 
truths,  but  a  boy  is  not  old  enough  for  the  rigorous 
study  of  science  till  after  the  age  of  12. 

6367.  Do  you  imagine  it  impossible  to  teach  a  boy, 
we  will  say  elementary  botany,  before  he  is  12  years 
old  ? — I  have  had  no  experience  in  teaching  botany  ; 
my  experience  has  been  entirely  confined  to  the  teach- 
ing of  mechanical  physics,  experimental  physics,  and 
chemistry. 

6368.  Do  you  confine  your  opinion  entirely  to  those 
subjects  ? — My  opinion  is  worth  nothing  outside  those 
subjects. 

6369.  (Professor  Smith.)  Do  not  you  give  mathe- 
matical teaching  before  the  age  of  12  ? — Yes.     Boys 
pass  into  the  upper  division  with  some  knowledge  of 
algebra    and    also  with  a  knowledge  of  vulgar   and 
decimal   fractions,    and  the   best  of  them  have   com- 
menced algebra. 

6370.  And    in    geometry    also  ? — Yes.      In     those 
cases  where  we  can  do  so.    Euclid  is  our  text  book 
in  geometry,  and  wherever  we  can  do  it  with  advan- 
tage we  carry  the  boys  of  the  second  division  through 
the  early  propositions  in  Euclid,  which  is  our  greatest 
mathematical  difficulty. 

6371.  (Professor  Huxley.)  Do  you  think  that  a  boy 
could  not  be  taught  the  leading  properties  of,  we  will 
say,   the  principal  gases  and  metals  before  he  is   12 
years  old,  that  is  to  say,  supposing  that  to  be  the  equi- 
valent of  elementary  chemistry,  would  it  not  be  possible 
to  teach  a  boy  in  a  very  precise   and  accurate  way,  su 
far  a«  it  went,  the  properties  of  the  principal  gases  and 
the  most  important  metals  before  he  was  of  the  age  ot 
12? — There  are   many  points  in  both  chemistry  anil 
physics  that  even  a  younger  boy  than  that  would  find 
no   difficulty  in  comprehending ;  but   I   speak   of  the 
rigorous  treatment  of  the  subject  which  is  demanded 
of  the  boy  who   is   to   present  himself  at   (he  end  of 
the  year  for  examination. 

6372.  You  stated  just  now  that  it  is  very  possible  to 
give    popular   information.     The   word  "popular"    is 
very  commonly  used  to  signify  loose,  and  imperfect,  and 
superficial;  but  do  not  you  think  it,  is  quite  possible  to 
give  elementary  knowledge  of  the  kind  I  am  supposing 
which,  although  limited,  may  be  perfectly  sound  scien- 
tific knowledge,  as  far  as  it  goes,  to  boys  under  12  'J — 
This  is  what  I  mean.     There  would  be  no  difficulty  in 
teaching  a  boy  much   younger    than  12   the    principle 
of  the  barometer  ;  but  any  calculations   to  be   deduced 
from  a  knowledge  of  the  principle  of  the  barometer 
certainly  could  not  be  undertaken  by  a  boy  under   that 
age. 

637«'i.  lint,  I  suppose  you  would  have  no  doubt  what- 
ever that  a  boy  under  12,  or,  indeed,  under  11,  or  at  10 
years  might  be  made  to  understand  the  principle  of  tho 
thermometer,  the  principle  of  the  barometer,  the  prin- 
ciple of  the  air  pump,  and  so  on,  accurately  and  pre- 
cisely, so  far  as  the  knowledge  went? — Yes,  there  is 
no  doubt  of  that. 

(3374.  (Mr.  Samuelson.)  Supposing  you  had  to 
deal  with  a  boy  who  was  to  leave  school  at  12,  would 
you  not  consider  it  very  desirable  to  impart  some- 
scientific  knowledge  to  such  a  boy? — I  think  it  would 
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be  of  very  great  value  t<>  the  l»'\  to  have  the  sort  of 
knowledge  which  Professor  Huxley  lias  indicated  ; 
and  tliat  is  a  sort  of  knowledge  that  could  lie  gi sen 
in  any  good  elementary  school,  and  which  really  all 
good  elementary  schoolmasters,  us  far  as  my  experience 
{foes,  are  competent  to  give. 

6375.  Do  you  think  there  would  l>e  time  during  the 
morning  and  afternoon  instruction  to  bring  the  boys 
up  to  something  really  worth  accepting  without,  detri- 
ment to  the  three  R's  ? — Yes.  1  think  so,  certainly. 
At  the  present  time  in  the  elementary  schools,  as  a 
rule,  there  are  eerlaiv  subjects  which  nre  called  extra 
subjects,  and  this  might  very  well  take  the  place  of 
such  extra  subjects  ;  I  do  not  imagine  that  it  presents 
at  difficulties  than  those  extra  subjects.  One 
extra  subject,  for  example,  is  the  rather  rigorous  study 
of  English  grammar,  and  that  will  involve  mental 
problems  of  quite  as  high  a  character  and  as  difficult 
of  solution  as  the  problems  which  Professor  Huxley 
has  referred  to. 

6376-7.  Your  opinion  is  decidedly  that  there  is  no 
more  difficulty  in  teaching  elementary  chemistry 
soundly  up  to  a  certain  point  than  there  is  in  teaching 
the  grammar  which  is  required  by  the  regulations  of 
Whitehall  to  boys  under  13  ? — Yes.  The  word 
"  sound  "  applied  to  such  chemistry  as  you  could  give 
under  those  circumstances  would  be  perhaps  a  mis- 
application of  the  word.  If  you  mean  that  such 
information  shall  be  given  as  would  be  perfectly  accu- 
rate, well  and  good  ;  but  nothing  sound  could  be  done 
in  that  way.  You  could  not  teach  a  boy  to  think  in 
chemistry.  You  could  teach  a  boy  to  know  a  few 
chemical  facts,  but  directly  he  commenced  to  think, 
he  would  get  into  difficulties  and  fail  into  errors. 

6378.  By  teaching  him  grammatical  analysis  you 
pro-suppose,    do    you    not,    a    considerable  power    of 
thought   on   the   part   of  the   pupil  ? — Yes,  an   equal 
power  of  thought  would  be  required   to  understand, 
say,  the  barometer  or  thermometer,  and  especially  the 
barometer,  in  the  way  we  have  been  talking  of. 

6379.  (Professor  Ihixley.)  Do  not  you   think  that 
a  boy  who  had  received  the  instruction  we  have  been 
talking  about  might  be    able   to  form   an  intelligent 
comprehension  of  a  good  many  natural  processes  and 
phenomena,    which    otherwise    he    would    be    utterly 
incapable  of  forming  any  conception  of? — Of  course 
we   who  know  something  of  science   see  this.     We 
look  at  certain  facts  or  certain  processes  and  we  see 
upon   what  elementary   principles   they  depend.     We 
say,    therefore,    that    but    very    little    knowledge    is 
required  to  understand  them,  and   we  can  give   that 
knowledge  ;    but   we   forget  the   adroitness  of  mind 
which    a    large  amount   of   scientific  cultivation    has 
given  us,  and  which  enables  us  to  see  that  those  pro- 
are  explained  so  simply  ;  but  such  an  amount 

of  knowledge  I  do  not  think  would  ever  enable  a 
young  person  to  understand  the  processes  of  manu- 
facture which  he  may  come  into  contact  with. 

6380.  I  do  not  mean  processes  of  manufacture  or 
anything  so   complicated   as  that,  but  simply  obvious 
natural  phenomena  ;  for  example,  a  boy  who  had  been 
taught   in   the-  most   elementary  way  the  principles  of 
the  barometer  would  not  make  the  mistake    that    the 
farmer  did,  who  said  that  he  fastened  it   up  for  three 
weeks,  and  could  not  see  that  it  made  any  difference. 
A  boy  so  taught  would  not  be  so   hopelessly  ignorant 
as  five  sixths  of  the  world  are  upon  such   matters  ? — 
No,  and  he  would  have   this   incomparable  advantage 
over  them,  that  from  the  very  fact  of  his  having  received 
s'lch   instruction  he  would  be  in   a  better  position   to 
seek    and    acquire    additional    information    upon    any 
necessary  point. 

6381.  (Mr.  SamitelsoM.)  Your  school  with  reference 
to  payment    by  results    is    of  course    subject    to    the 
restriction  that   you  are    only  paid  upon  the  results 
attained  by  the  artisan  pupils  ? — Yes. 

6382.  Is  that  restriction  rigorously  enforced? — We 
have  but   few  cases  which  do   not  fairly  come    under 
that  category,  and  we  do  not  claim  under  them.     The 
Department  have  never  examined  our  claims  in  any 
exacting  spirit  in  that  direction,  and  they  would  have 


undergone    no  pracl  ical  diminution  if    they  had.      f  do       T.  Coomher, 
not  think  that    my   opinion  upon   that  point   is  worth  '-"'I- 

very  much,    jn:,,|iiucli  .,<    ,,nr  peoph-    really  do   belong  h 

to  the  artisan  class.  There  is  one  exception :  we 
have  an  association  of  pharmaceutists  in  the  city. 
They  have  formed  themselves  into  a  sort  of  guild, 
and  the  principal  object  of  this  guild  is  lo  foster 
the  education  of  their  apprentices  and  assistants. 
They  engage  me  to  teach  these  young  men 
chemistry,  that  is  to  say,  they  pay  me  a  certain 
sum  per  session  to  receive  their  apprentices  and 
assistants  as  pupils  in  my  lecture  course  on  chemistry 
during  the  winter  months,  and  our  evening  teacher  in 
botany  receives  the  same  sum  for  the  same  duty.  It 
was  a  serious  point  with  us  as  to  whether  the  Depart- 
ment would  recognise  those  young  men  as  artisans, 
because  many  of  their  fathers  are  certainlv  men  who 
pay  income  tax,  but  they  had  left  their  father's 
house  to  become  pharmaceutist  apprentices  ;  and  it 
was  a  question  whether  the  Department  would  con- 
sider the  position  of  their  parents,  or  consider  them 
as  independent.  The  secretary  of  the  Pharmaceu- 
tists Association  wrote  to  the  Department  and  put 
the  question,  and  the  Department  by  a  minute 
recognised  pharmaceutist  apprentices  and  assistants 
as  artisans. 

6383.  Suppose  the  condition  with  regard  to  artisans 
were  to  be  removed,  what  do  you  suppose  would  be  the 
effect  upon  your  classes,  distinguishing  between  the 
trade    school    proper,    that    is,    the    day    school,    and 
the  evening  classes  ? — There  would  be  two  or  three 
young  men  in  our  classes  of  whom  we  now  ask  for 
double  fees,  because  we  cannot  ask  for  the  Department 
grant  upon  them,  who  might  then  be  admitted  on  pay- 
ment of  the  artisan's  fee,  but  out  of  the  class  of  60 
young  men  who  are   studying  chemistry  with  me  at 
night,  there  would  only  be  three  such  fees  to  be  in  part 
remitted. 

6384.  With  regard  to  the  day  school,  do  you  think 
that  you  would  have  any  large  increase  in  the  number 
applying  for  admission  into    your  day  school  ? — I  do 
not  see  in  what  direction  it  could  affect  the  entrance 
to  the  school. 

6385.  At  present  you   would    naturally  discourage 
those  in  respect  of  whom  you  are  not  paid  by  the  Depart- 
ment upon  the  results  of  your  teaching  ? — No,  we  do 
not,  we  do  not  make  any  difference  in  the  fees.    There 
have  been  one  or  two  cases   in  which  we  could  not 
claim,  but  only  one  or  two  cases. 

6386.  So  that  in  fact  applications  for  admission  into 
your  school  do  not  come  from  the  class  above   the 
artisan  class  ? — No;  there  are  five  forms  in  the  tech- 
nical division  of  my  school,  and  I  will  state  to  the  Com- 
mission the  trades  of  the  fathers  of  the  boys  who  sit 
upon  the  fifth  or  highest  form  in  the  day  school.     The 
first  is  a  foreman  carpenter,  the  second  is  a  toll  collector, 
the  third  an  operative  engineer   and  fitter,  the  fourth 
a  photographer,  the  fifth  a  clerk  at  the  council  house, 
the    sixth  an  engineer,  the    seventh  a  milkman,  the 
eighth  a  foreman  brushmaker,  the  ninth  is  the  son  of  a 
late  dissenting  minister,  and   the   tenth  the  son   of  a 
national  schoolmaster. 

6387.  Do  you  receive  payment  on  results  in  respect 
of  those   ten? — Yes,  in   every   one  of  those  eases,    I 
should. 

6388.  Are  you  acquainted  with  any  other  schools  in 
the  United  Kingdom   similar  to  your  day  schools  ? — 
Yes,   some  leading    manufacturers  at   Keighlev  have 
established   a  similar*  technical  school  to  ours,    they 
have  paid  us   several  visits  to   study  the  working  of 
our   schools,  anil  in  fact  they  are   working  a  scheme 
which  I  have,  drawn  up  for  them. 

6389.  Is  that  the  only  instance  with  which  you  are 
acquainted  ?  —  Yes,    I    do   not   think    there   are    any 
others. 

6390.  Seeing   that  your  school  is  acknowledged  to 
be  successful,   can   you    account   for    the    absence   of 
similar  institutions  in  our  other  large  towns? — Xo, not 
at  all. 

6391.  Have  you  had  any  peculiar  advantages  which 
have  contributed  to  your  success  ? — No,  none  that  I 
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'»''"•'.      know   of.      We   have   worked  hard,   that    is  the  only 
»ilMinta<;c  which  we  have  bad  to  rely  upon. 

6892.  Your  subscription  list,  you  say,  is  very  small  ? 

y  Marvh  1871.  .       „,-.. 
— ^  es,  only  50/. 

<;i.  The  buildings  belong  to  the  school ;  I  believe 
you  pav  no  rent  ? — No,  we  do  not. 

(>:i.')4.  Krom  your  knowledge  of  science  teachers,  do 
yi Hi  believe  that  many  competent  persons  could  be 
found  to  conduct  such  schools,  receiving  the  emolu- 
ments which  they  would  be  likely  to  receive? — I  think 
the  best  answer  is,  that  the  Keighley  people  have  had 
great  dilliculty  to  find  a  proper  person  to  take  charge  of 
their  school. 

6395.  You   have   mentioned   some   cases    in   which 
pupils  of  your  school  have  taken  the  50/.  scholarship 
at  the  School  of   Mines.     Can   you  state  whether   in 
Bristol  scholarships  and  exhibitions  of  51.,  ]()/.,  and 
25/.    have    been   founded  under  the  minutes    of  the 
Science  and  Art  Department  ? — Yes.     The  committee 
of  our  school  last  year,  from  the  earnings  of  the  school, 
de\  oted  four  sums  of  51.  to  meet  the  Department's  10/. 
\Ve   had   four  exhibitions.     The  Department  at  that 
time  recognised  the   students   in   the   night  schools  as 
qualifying  for  such   exhibitions,  but  they  have  with- 
drawn  that   recognition,  and  will   only  recognise  the 
students  in  the  day  school,  and  we  have  therefore  now 
onlv  two  exhibitioners.     We  pay  each   of  those  exhi- 
bitioners 51.  and  the  Department  pay  them  10/. 

6396.  Are  you  aware  whether  there  arc  any  others 
in  the  Bristol  schools  ? — I  do  not  think  there  are. 

6397.  What  kind  of  school  was  originally  held   in 
the  building  in  which  yours  is  now  held? — It  was  one 
of  the  old  Adam  Bell  schools,  the  national  school  of 
the  city  ;  but  by  the  introduction  of  the  first  education 
Bcheme   of  the  government,  national  schools  arose  in 
every   parish,   and   consequently  this    school   became 
emptied  and  remained  emptied  for  some  three  or  four 
years  until  Canon  Moseley  became.  Canon  of  Bristol, 
when   the  trustees  of  this  empty  building  asked  the 
Canon  to  give  them  suggestions  as  to  its  employment. 
That  is  the  history  of  the  foundation  of  the  Trade 
School. 

6398.  Was  there  any  interference  on  the  part  of  any 
public  body,  such  as  the  Charity  Commissioners  in  the 
transfer  of  the  school  ? — I  never  heard  of  such  inter- 
ference. 

6399.  In    your    evening   school    is  the   instruction 
technical,  that  is  to   say,  specially   directed  to  trade 
processes  ? — Our  instruction   is  entirely  controlled  by 
the  syllabuses  drawn  up  by  the  Department  Examiners. 

6400.  Can  you  give  the  Commission  some  informa- 
tion as  to   the  history  of  your  mining  school  ? — As  I 
have  already  said,  the  school  owed  its  origin  to  the  late 
Mr.  Mackworth,  but  he  was  assisted  very  considerably 
by  Mr.  Cossham.   As  I  have  also  said  before,  Mr.  Mack- 
worth  died  when  very  young,  and  Mr.  Cossham  then 
became  the  only  active  supporter  of  the  school. 

6401.  The  operations  of  the  mining  school  were 
suspended  for  some  time,  were  they  not  ? — No,  they 
were  never  suspended,  but  the  basis  upon  which  the 
school  worked  was  altogether   altered.     I  should   tell 
you  that  after  Mr.  Mackworth's  death,  the  subscription 
list,  which  I  referred  to,  fell  off  immediately.     Then 
Mr.  Cossham  supported   the   school  almost  from  his 
own  pocket  for  a  year  or  two,  but  that  of  course  was  a 
state  of  things  which  could  not  last.     Mr.  Cossham,  I 
have  no  doubt,  for   the  last  two  or  three  years  of  his 
connexion  with  the  school,  spent  at  least   100Z.  per 
annum  upon  it.     I  suggested  over  and  over  again  to 
Mr.  Cossham  that  an  attempt  should   be  made  to  give 
the  school  a  self-supporting   character,  and  at  last  In- 
got tired,  as  one  would  have  imagined,  of  spending  so 
much  money,  and  withdrew  ;  but  instead  of  allowing 
the  school  to  fall  wo  at  mice  raised  the  sciile  of  fees  to 
•what  they  now  stand  at.     Previously  the  fee  had  been 
merely  a,  nominal  one,  and   yet   the  majority   of  the 
young  people  who  had  been  educated  with  us  were 
the  sons  of  coal  proprietors  and  people  in  that  position. 
We  have  educated,  it  is  true,  a  great  many  miners 
who  have  saved  money  to  come  there  to  educate  them- 
selves ;   but  every  one  of  the  young  men  who  studied 


in  our  mining  schools  arc  now  occupying  positions  of 
trust.  I  know  none  who  are  not  occupying  good 
positions  in  mining  industrj1. 

6402.  What   is   the   entire  income   of  the    mining 
school   at    present  ? — About    30/.       The    teacher    in 
mining  gives  a  lecture  of  one   hour  per  day.     His 
emoluments  have,   been   better,  but  at  present  all  that 
he  derives  from  the  fees  is   30/.,  and   he  will   make 
some  few  pounds  in   the  May  examinations  upon  the 
examination  in  mining. 

6403.  What  is  the  utmost  that  you  can  expect  him 
to  make  upon  that  examination  ? — Say  ,~il. 

6404.  Are  there  no  subscriptions? — None  at  all. 

6405.  Who   is  the  teacher  ? — The  teacher   is  Mr. 
William  Morgans,  who  was  formerly  the  sub-inn na^ev 
of  the  Brcndon  Hill  iron  mines. 

6406.  What  other  occupation    does    he    follow  '< — 
That  of  consulting  mining  engineer. 

6407.  Is  he  resident  in  Bristol  ? — Yes. 

6408.  It  is  the  fact,  is  it  not,  that   in  Somersetshire 
mining  operations  arc  carried  on  to  some  extent  ? — 
Yes,  and  in  Gloucestershire  also,  more  so  in  Glouces- 
tershire I  should  say  ;  but  we  draw  the  greater  number 
of  our  pupils  from  South  Wales.     I  think  as  far  as  the 
collieries   are  concerned,   immediately  around  us,    all 
those   at   present  who   wanted   education    have   had 
education  from  us. 

6409.  What  do  you  mean  by  "  who  wanted  "  it  ? — 
All  the  young  people  who  are  at  all  engaged   in  the 
management  of  mining  enterprise  in  the  neighbourhood 
of  Bristol  have  been  educated  by  us. 

6410.  Do  you  mean  that  the  superintendents  and 
overmen  who    have    charge   of  those    operations    are 
generally    well-qualified    persons  ? — I     am    speaking 
more  of  the  management  of  the   mines,  but   very  few 
of  the  overmen  have  had  teaching  from  us. 

6411.  Do   you   mean    that    generally    speaking  the 
persons  engaged  in  the  management  of  mines  in  the 
immediate  neighbourhood  of  Bristol  are  persons  who 
have  been  educated  in  the  Bristol   Mining  School  'i — 
Yes,  I  speak  of  those  ;  we  are  but  a  young  institution  ; 
we  have  only  been   in  existence  for   15  years.     Tho 
older  proprietors  still  manage  their  mines  without  any 
systematic  education  applied  to  their  industry. 

6412.  But  the  pupils  issuing  from  your  school  have 
obtained  employment   without  difficulty  ? — Yes.     We 
have  seen  this,  that  young  men  who  come  to  us  with 
really  no  practical  knowledge  of  mining   have  at  the 
close  of  their  term  with  us  obtained  appointments  in 
the  management  of  mines.     Of  course  it  is  a  great 
evil  that  young  men  should  be  engaged  in  the  practical 
working  of  mines  who  have  never  seen  much  of  mining 
industry  till   they  take   a  position  in  the  mine,  and  it 
occurred  to  Mr.  Morgans  and  myself  to  attempt  to 
remedy  this  in  this  way  :  Mr.  Morgans  had  an  oppor- 
tunity of  taking  a  small  pyrites  set  not  a  very  great  way 
from  Bristol,  and  our  thought  was  to  employ  our  young 
men  a  portion  of  the  time  in  working  this  pyrites  set, 
and  a  portion  of  the  time  in  the  school.    We  intended  to 
devote  the  summer   months  to  the  study  of  mining  in 
the  mine  and  to  visiting  other  spots  in  which  mining 
enterprise  was  going  on,  and  to  practical  education  in 
surveying  ;  the  winter  to  be   devoted  to   the  study  of 
applied  science  in  the  school.     I  have  here  the  pro- 
spectus of  that  enterprise,  and   we  shall  attempt  to 
carry  it  out  provided  we   keep   Mr.  Morgans  with  us, 
but  at  the  present  time  he  is  solicited  by  a  coalmaster 
to    take  the  management  of  his  colliery,  and    if   Mr. 
Morgans  leaves  us  to  do  that,  the  scheme  will  fall  to 
the  ground. 

6413.  You  stated  that  the  lectures  in  mining  occupy 
one  hour  daily  ;  what  other  classes  do  the  young  men 
attend  in  the  mining  school  ? — All  the  classes.     Our 
mining  lessons  take   place  the   first  hour   in  the  dav 
during  which   we  are   engaged   in  work  that   is  not 
scientific  ;  the  remainder  of  the  day  they  pass  with  us 
in  the  Trade  School. 

6414.  Are  they  resident  in  Bristol  ? — Yes.     There 
are   three  pupils  at    present   whose    friends   reside  in 
Bristol,  and  there  are  three  who  come  from  a  distance, 
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from  different  parts  of  South  Wales,  for  the  purpose  of 
receiving  our  education, 

6415.  Have  there  been  Boy  proposals  within  your 
knowledge  for  tin-  establishment  of  a  mining  school 

ill  South  Wales  or  Monmouthshire.? — Yes,  si'Vrnil. 
At  tho  last  meeting  but  one  of  the  South  Wales  Insti- 
tute of! Mining  Engineers,  1  read  a  paper  containing 
suggestions  lor  the  establishment  ol'sucli  an  institution 
in  South  Wales. 

6416.  lias   I  hat    led   to    any    further    steps  ?  —  Tho 
matter  seemed  to  be  taken  up  very  warmly.      It  was  at 
the  invitation  of  tho  secretary  of  the  association  that  I 
read  this  paper,  having  had  some  experience  in  mining 
schools.     The  President  is  tho  steward  of  tho  Marquis 
of  Bute.     The  matter  was  taken  up  very  warmly  by 
that    association,   but  whether  steps   will   be    taken    to 
establish  a    mining  school  or  not,  I  cannot  say.     With 
the  permission  of  tho  Committee  L  beg  leave  to  hand  in 
the  following  prospectus  : — 

SCHOOL  OF  PRACTICAL  MINING. 

This  school  affords  to  those  who  seek  to  hold  responsible 
positions  in  connexion  with  the  management  of  mines  that 
intimate  acquaintance  with  mining  operations  which 
nothing  but  actual  experience  of  underground  work  can 
supply,  combined  with  such  office  practice  as  can  be  well 
acquired  only  in  conjunction  with  experience  of  this 
character. 

COURSES  : 

(1 .)  Six  months  from  the  latter  part  of  June  each  student 
will  work  with  an  experienced  miner,  from  8  a.m. 
until  4  p.m.  daily  (except  Sundays),  in  a  metalli- 
ferous mine,  now  being  developed,  which  possesses 
several  veins,  and  offers  excellent  mining  practice. 
The  students  will  take  full  part  in  everything  con- 
nected with  working  and  securing  the  ground 
under  the  various  conditions  involved  in  exploring 
and  developing  the  veins. 

Facilities  will  be  given  for  the  students  to 
acquire  some  practice  in  ore  dressing,  and  in 
sharpening  and  tempering  their  tools,  as  well  as 
in  executing  any  rough  carpentry  required  at  the 
mine. 

Two  evenings  in  each  week,  from  7  to  9  o'clock, 
will  be  set  apart  for  lectures  on  branches  of  the 
art  of  mining,  and  for  modelling  in  sand,  &c. 

Saturdays  will  be  mainly  devoted  to  a  consider- 
ation of  the  most  useful  principles  of  ironwork, 
masonry,  brickwork,  and  carpentry,  and  to  design- 
ing mining  buildings,  and  plant,  the  making  of 
working  drawings,  and  the  framing  specifications 
of  and  estimates  for  the  same. 

Occasionally,  mines  will  be  visited  to  enable 
students  to  become  initiated  into  the  repair  of 
engines,  boilers,  and  pumps,  the  setting  of  valves, 
examining  pitvvork,  &c. 


Chemistry  and  Physical  Sciences  - 
Alining  Knginurring  and  Surveying 
Geometry  and  Machine  Drawing  - 

Malliriiiatii-s  - 
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THOMAS  COOMHM;,  F.C.S. 
WILLIAM  MoitOANg. 

li.    Kl.KNH  K. 
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Vacation. — ONE  MONTH  AT  CHRISTMAS. 

(2.)  January,  February,  and  part  of  March,  the  students 
will  have  laboratory  practice  at  Bristol,  chiefly 
assaying ;  and  there  will  be  lectures  and  instruc- 
tions in  the  sciences  as  applied  to  mining.  On 
Saturdays,  in  this  term,  various  industrial  esta- 
blishments will  be  visited. 

About  one  month  from  the  middle  of  April  will 
be  devoted  to  mine  surveying,  with  and  without 
the  needle,  and  to  the  preparation  of  plans  and 
sections  of  different  classes  of  mine  workings. 

It  is  considered  that  surveying  can  be  properly  mastered 
only  by  going  through  an  uninterrupted  course,  and 
encountering  obstacles  as  they  arise,  and  not  by  selecting 
patches  for  a  single  day's  practice  periodically. 

A  period  of  from  one  month  to  six  weeks,  commencing 
in  May,  will  terminate  the  course,  and  this  will  be  employed 
in  making  mining  excursions. 

The  foregoing  courses  will  qualify  each  student  properly 
to  appreciate  the  systems  and  details  presented  to  him 
under  diverse  conditions,  and  to  book  useful  notes,  and 
understand  what  is  worthy  of  observation  and  enquiry 
during  tlio  excursions. 

Portions  of  the  time  will  lie  spent  in  Cornwall,  Mon- 
mouthshire, (iiainorgan,  and  North  Wales. 

Each  student  will  be  expected  to  draw  up  reports  upon 
what  he  sees  I'.ml  hears. 


FICK  100  GUINEAS  IN  ADVANCE. 

The  expenses  of  board  and  travelling  will  amount  to 
about  HO/,  extra  for  each  student.  At  the  mine,  hoard 
and  accommodation  can  be  provided  for  each  student  at 
]l.  per  week,  and  at  Bristol  on  the  same  terms. 

Not  more  than  six  or  eight  students  for  the  course  can 
he  efficiently  trained,  and  arrangements  v:l!  therefore  not  be 
made  for  a  "large  number. 

Any  student  can,  if  desired,  be  afforded  an  opportunity 
of  having  a  few  months'  practice  at  coal  cutting.  This  can 
be  most  advantageously  entered  upon  after  he  has  had  the 
six  months'  practice  in  mining  of  the  more  general 
character. 

Application  to  be  made  to  the  Secretary. 

6417.  (Chairman.)  Do  you  know  of  any  elementary 
school  in  your  district  in  which  a  successful  attempt  is 
made  to  explain  natural  phenomena  to  children  so  as 
to  give  them  habits  of  thoughtful   observation   and 
avoid  common  gross  notions  and  superstitions  ? — No, 
I  do  not  think  so  far  as  my  knowledge  goes  that  there 
is  any  attempt  to  teach  science  in  any  of  the  elementary 
schools  surrounding  us.     Many  of  the  masters  of  the 
elementary  schools  study  science  with  us  in  our  night 
classes,  but  that  is  with  the  object  of  becoming  science 
teachers  themselves  ;  directly  they  acquire  the  requisite 
knowledge  of  science  they  move  oft'  to  take  posts  in 
which    their    knowledge    can    be    used    as    science 
teachers. 

6418.  Yon  do  not  know  of  any  master  who  teaches 
the  nature  of  such  natural  phenomena  as  the  clouds, 
rain,  thunder  and  lightning,  and  similar  phenomena  ? 
— No,  I  think  that  was  prievously  done  in  elementary 
schools,  but  recent  legislation  has  altered  that. 

6419.  You  remember  the  time  when  that  was  done 
with  advantage  ? — Yes,  I  think  so,  but  the  rigorous 
devotion  to  elementary  work,  demanded  by  recent  legis- 
lation, has  made  that  a  thing  of  the  past  in  elementary 
schoo  Is. 

6420.  Is  it  your  opinion,  from  your  knowledge  of 
children  of  that  age,  that  scientific  instruction  of  that 
kind  might  be  introduced  with  advantage  into  ele- 
mentary schools  ? — I  think   so  to  the  extent  I  have 
already  indicated  in  my  answers  to  Professor  Huxley's 
questions. 

6421.  Taking  care  at  first  in  the  training  college 
that    the    master    should     receive    sound     scientific 
instruction    and  that    with    that  he   should  be  made 
conscious  of  the  exceeding  delicacy  and  care  with  which 
he  should  adapt  his  method  to  the  tender  age  of  his 
scholars  ? — Yes. 

6422.  (Mr.  Samuelson.)  Are  you  prepared  to  give 
any  opinion  as  to  the  sufficiency  of  the  test  imposed  by 
the  Science  and  Art  Department  upon  teachers  as  n 
qualification  for  earning  payment  on  results  ? — As  far 
as  chemistry  and  physical  science   are  concerned,  I 
think  it  should  be   demanded  on  tho  part  of  those  to 
be  engaged  in  teaching  both   those  subjects,  that  they 
should  exhibit  the  power  to  handle  the  necessary  tools 
and   appliances,  for  chemistry  is    a  handicraft,   and  a 
teacher  who  offers  himself  as  an   instructor   in   that 
subject  should  be  made  to  exhibit  some  skill  in  his 
handicraft  before   a  qualification   is   conceded  to  him. 
The    same   remark  applies    in  a  less  degree  to    the 
teachers  of  experimental  physics. 

6423.  Do  you   consider  that  that  is  essential  ? — I 
consider  that  no  man  can  teach   chemistry  properly 
unless  he  is  a  fair  chemical  handicraftsman. 

6424.  Do  you  think  it  is  possible  by  written  papers 
to  ascertain  whether  he   possesses  that  qualification  ? 
—  I   do   not   think   so.     Professor   Frankland   is    now 
examining  rigorously  in  chemical  analysis,  which  may 
be  made  a  thing  of  book  work.      1  do  not  mean  to  say 
that  the  examiner   may  not  by  a  slip  see  that  the  man 
is  no  workman,  but  it  is  possible  that  paper  after  paper 
may  pass  without  such  a  slip  occurring. 
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6425  (Chairincai.)  la  there  anything  else  winch 
V..M  would  like,  h.ivinir  regard  to  the  whole  tenor  of 
Vour  examination,  to  communicate  id  the  ConunisMpn  .- 
I_  \Yith  reirard  to  tin-  education  ;ii  tin-  School  of  Mines 
iiiul  the  College  of  Chemistry,  I  think,  in  the  first  place, 
it  wouM  In-  »  very  great  improvement  to  the  leaching 
ot 'tin'  School  of  Mines  if»  professorship  in  mathematics 

•ivriv  established.  The  assumption,  I  suppose,  is  that 
voiiuir  i'"'n  come  to  the  School  of  Minos  prepared  with 
such  mi  amount  of  elementary  education  in  mathematics 
a<  will  enable  them  to  follow  the  teacher  of  mechanical 
physics;  but  as  far  as  my  observation  went,  the  Cad 
was  otherwise.  Moreover,  as  nil  the  sciences  applied 
tu  industry  have  a  mathematical  basis,  it  seems  to  me 
most  essential  that  the  teaching  of  mathematics  should 
form  a  part  of  the  curriculum  of  that  school.  A  great 
want  that.  I  felt  in  the  school  was  a  little  assistance 
iu  addition  to  that  which  is  obtained  from  the  lectures 
of  the  professors.  I,  as  a  practical  teacher,  find  this, 
that  even  amongst  my  most  clever  boys,  if  I  am  to 
teach  a  thing  soundly,  it  is  a  very  line  upon  line 
and  repeating  business  ;  and  the  want  that  I  fell  in 
thai  school  was  of  the  power  of  coming  into  contact 
with  such  ii  functionary  as  a  professor's  assistant. 
who  would  remove  my  difficulties  and  take  a  little 
pains  to  make  the  subjects  that  had  been  lectured  upon 
clear  to  me.  1  have  already  spoken  of  the  necessity 
of  a  physical  science  laboratory  in  my  own  school. 
This  is,  "of  course,  a  still  more  important  necessity  in 
this  school.  Lastly,  the  school  has  a  very  long  vaca- 
tion. This  vacation  may  be  necessary  for  men 
occupying  professorial  positions  whose  brains  are 
taxed  to  the  limit  through  the  whole  of  their  lecture 
session,  but  so  long  a  vacation  is  not  really  necessary 
to  the  students,  and  I  think  it  would  be  well  if  some 
such  gentlemen  as  those  functionaries  who  should  be 
engaged  in  repeating  and  still  further  elucidating 
the  work  of  the  professors  were  engaged  during  a 
portion  of  the  long  vacation  in  accompanying  those 
that  were  to  be  engaged  in  mining  pursuits  to  the 
seats  of  mining  industry,  those  to  be  engaged  in 
manufactures,  through  the  chemical  manufactories  of 
the  country,  and  those  to  be  engaged  in  engineering 
operations  through  the  engineering  works  of  the 
country. 

6426.  (Professor     Huxley.)  But    the    amount   of 
vacation  is  only  two  months,  and  the  examinations  are 
taken  at  the  end  of  July  ? — I  think  that  a  month  at 
that    time  would   be   very  profitably  employed   in   the 
way  I  am  suggesting.     I  think  that  a  student  will  find 
himself  fit  for  fresh  work  after  a  month's  rest. 

6427.  Do  not  you  think  that  the,  students  would 
grumble  very  considerably  at  not  getting  more  than  a 
month's  vacation  in  the  whole  year  ? — Not  the  right 
stamp  of  students. 

6428.  Do  not  you  think  that  the  professors  would 
he  rather   sharp  after  having  teaching  from  October 
to    the   .July   examination,  and  having   then  to  begin 
da  capo? — 1   am  speaking  now  of  appointing  a   staff 
of  sub-professors  who  would  undertake  this  work.     1 
ha\e  recognised  in  what  1  have  said  that  the  professors 
ol'  necessity  must    be    worked  out    by  the   end  of  the 

on.  With  regard  to  the  subject  of  the  provision 
of  mining  schools.  1  \vnuld  like  to  make  this  one 
additional  remark.  L  do  not  think  it  is  possible  that  a 
mining  school  can  exist  alone.  1  think  that  it  must 
have  some  such  institution  as  ours  to  lean  upon.  I 
think  that  the  proprietors  of  mines,  and  those  who 
wish  I'oi-  education  for  their  sons  in  that  direction, 
would  be  very  willing  to  pay  a  fair  fee  for  the  technical 
education  of  their  sons.  AS  yet  there  is  not  sufficient 
demand  for  this  sort  of  teaching  to  pay  for  a  complete 
institution,  but  there  i>  sufficient  demand  to  pay  and 
pay  well  for  the  education  in  mining,  provided  that 
this  mining  faculty  could  be  affiliated  loan  institution 
whii  li  Could  provide  the  other  work.  That  is  to  say,  it 
would  be  impossible  to  ask  lees  from  a  mining  student 
which  should  pay  for  the  professors  of  chemistry,  mathe- 
matics, experimental  physics,  and  the  other  sciences 
which  a  ruining  engineer  requires  (o  study,  but,  he 
could  pay  his  fraction  of  the  fees  to  those  classes,  and 


in  addition  what  was  required  to  pay  the  master  who 
would  undertake  to  teach  him  mining.  The  same 
remark  applies  to  provincial  medical  schools.  I  think 
it  would  be  very  much  to  the  advantage  of  such  schools 
if  they  could  be  affiliated  to  schools  of  a  more  general 
scientific  character.  In  our  medical  school  there  are 
from  30  to  35  pupils,  and  the  consequence  is  that 
when  the  fees  from  those  pupils  come  to  be  divided 
amongst  the  staff  of  teachers  in  that  school,  the  remu- 
neration of  the  teachers  is  very  small  indeed.  One 
can  see  at  a  glance  that  if  this  medical  school  were 
affiliated  to  a  school  of  more  general  scientific  edu- 
cation, the  gentlemen  who  lecture  at  the  science  school 
could  also,  without  very  much  additional  trouble,  take 
the  students  of  the  medical  school,  and  for  the  same 
fees  you  would  be  enabled  to  obtain  very  much  better 
teaching.  There  is  in  Bristol  a  society,  the  object  of 
which  is  to  sustain  a  very  good  museum,  and  attached 
to  that  now  is  a  very  good  library.  This  societv 
(I  speak  now  of  the  society  organised  to  sustain  the 
museum)  has  been  in  a  struggling  state  ever  since  1 
have  been  in  Bristol.  They  have  affiliated  themselves 
to  the  library,  because  the  library  has  been  to  a  great 
degree  a  success.  The  gentlemen  interested  in  the 
museum  are  gentlemen  connected  with  both  institu- 
tions, and  they  have  therefore  associated  the  two  in^ti- 
tutions  to  enable  the  library  to  sustain  the  museum. 
It  may  do  this,  but  I  think  it  is  most  likely  that  it 
will  not,  for  I  cannot  conceive  that  a  museum  can 
continue  to  find  support  unless  it  be  connected  with 
a  good  school  for  the  study  of  higher  science.  You 
see  then  that  we  have  in  our  city  of  Bristol  the  two 
most  expensive  adjuncts  of  a  high  scientific  school, 
namely,  an  excellent  library,  and  a  museum  that  is 
spoken  of  as  being  one  of  the  best  provincial  museums. 
1  should  tell  you  that  when  one  visits  this  museum,  as 
a  rule,  one  finds  nobody  there,  but  if  a  good  provincial 
higher  science  school  were  established  at  Bristol,  this 
museum  and  library  would  at  once  find  their  proper 
use,  and  most  reliable  support.  There  is  therefore  an 
excellent  opportunity  for  forming  a  high  science  school 
in  Bristol,  in  which  medicine,  commerce,  engineering, 
manufactures,  and  mining  should  all  find  a  place.  I 
say  they  should  all  find  a  place,  because  much  of  the 
teaching  would  be  common  to  each  one  of  those  pur- 
suits, and  consequently  the  cost  of  the  professorial 
staff  would  be  greatly  economised  by  taking  in  such 
a  range  of  subjects. 

6429.  (Chairman.)  I  understand  you  to  mean  that 
there   should  be   chairs  of  pure  scientific  theory,  and 
that   there   should   likewise   be   conned cd   with    the 
institution  the  means  of  giving    the    technical  appli- 
cation of  pure  science  to  those  several  industries  and 
pursuits    in   life? — Yes.       For   example,   the   young 
men  attached  to  every   one  of   those    pursuits  will 
want    courses   of  lessons   in   mathematics.      If   you 
attempt  to  form  an  engineering  school  you  cannot  get 
a  good  mathematical  teacher,  because  you  cannot  give 
a  man  a  sufficient  consideration  for  his  services  ;  but 
when  you  have  got  mining,    engineering,    medicine, 
commerce  and   all   to  draw  from,  you   bring  into   the 
school  treasury  an  amount  which  will   enable  you   (o 
command  the  very  best  teaching  in  the  market. 

6430.  You  would   hope    to    render    pure    scientific 
instruction  accessible   to  a  large  body  of  students,  and 
to  obtain   from   them  and  other  sources  the  means  of 
remunerating  at  a  higher   rate  more  competent  pro- 
fessors ? — Exactly  so. 

6430a.  (Dr.  Sharj>ey.~)  Instead  of  having  a  teacher 
of  chemistry  and  a  teacher  of  mathematics,  and  so  on, 
in  each  small  department  ? — Exactly.  Instead  of 
having  half  a  dozen  scattered  schools  I  would  unite 
them  to  the  advantage  of  every  one. 

6431.  (Mr.   Samitdson.)  In   what  way  could  this 
Commission,  in  your  opinion,  contribute  to  bring  about 
the   establishment  of  such   an   institution   as   that  of 
which    you    have     spoken  ?— The    Commission    have 
heard  my  recommendation,   and  if,   after   reflection, 
the  Commission  could  add  their  voice  to  my  recom- 
mendation, I  make  no  doubt  it  would  have  very  great 
weight  with  the  citizens  of  Bristol. 
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6431«.  (Chairman.)  Have  you  miy  hoiio  that  con- 
tributions would  bo  obtained  from  the  Cor|ior;iiion  of 
Bristol  or  from  public  subscription  or  otherwise  ? — I 
think  that  there  is  an  immense  public  spirit  in  this 
direction  which  could  be  without  dillicitlly  evoked.  I 
have  with  me  some  papers  that  were  drawn  up  partly 
by  Uanon  Moscley  and  partly  by  myself  upon  the 


Trade  School ;  also  a  Report  of  the  Trade  School  for  the 
year  1869  ;  also  the  prospectus  of  the  Mining  School 
which  is  affiliated  with  us  ;  also  the  prospectus  of  our 
day  Trade  School  ;  and  also  the  prospectus  of  the 
evening  clauses  of  the  current  .session,  which  I  hnnd 
in  (dfliveriny  in  the  same). 


T.  Coomker, 
JUsq. 

rj  March  1871. 


The  witness  withdrew. 


Captain  J.  F.  D.  DONNELLY,  R.E.,  further  examined. 


f>432.  (Mr.    Satuuelson.)  Will   you     state    to    the 
Commission  whether  there  is  any  regulation  of  the 

Department  with  reference  to  the  payment  of  fees  by 
students  of  science  classes  in  connexion  with  the  De- 
partment ? — The  payment  of  fees  by  the  pupils  is  not 
an  absolute  condition  with  respect  to  the  grants  for 
science  instruction.  The  rule  on  the  subject  is  to  the 
following  effect : — "  The  payment  of  fees  by  the  stu- 
••  dents  can  be  looked  upon  as  the  only  solid  and 
"  sufficient  basis  on  which  a  self-supporting  system 
••  can  be  established  and  supported.  Though  My  Lords 
"  do  not  consider  it  necessary  to  lay  down  any  rules 
"  making  the  payment  of  fees  an  absolute  condition 
"  of  the  grants  on  account  of  science  instruction,  yet, 
"  as  the  payments  from  the  state  must  be  expected  to 
"  diminish,  and  as  aid  on  account  of  those  persons 
•'  who  do  nothing  for.  themselves, cannot  be  justified, 
"  committees  of  schools  and  classes  and  teachers  are 
"  strongly  urged  (should  it  at  present  not  be  the 
"  practise)  at  once  to  impose  as  high  a  scale  of  fees 
••  as  they  consider  can  be  raised,  not  only  on  middle- 
"  class  students,  but  also  on  artisans." 

6433.  Will  you  have  the  kindness  to  state  how  long 
that  warning  has  been  before  the  conductors  of  science 
classes  ?  —  I  think   that  warning   has  been  inserted   in 
the  Science  Directory  ever  since  1863  or  1864,  I  am 
not  quite  sure  which,  and  we  find  that  fees  are  paid — 
very  fail1  fees  for  the  artisan  class,  I  think — in   most 
of  the   old    and   well-established    schools,  and   where 
the   locality  takes  much  interest  in  the  matter,  but  in 
many   of  the  other  schools  I  am   afraid  there  are  no 
fees  paid  at  all.     The  amount  of  the-  fees  is  shown  in 
the  appendix  to  the  Science  Report  and  in  the  Science 
Directory,  in  the  last  column  of  the  List  of  Schools. 
There  have  also,  I  am  afraid,  been  cases,  though  these 
are  principally  in  Ireland,  of  arrangement  between  the 
teachers  and  the  students  by  which  the  teacher  agrees 
with  the  student  that  if  he  comes  and  learns  and  passes 
well,  he   shall   receive  a  share  of  the  money  that  the 
teacher  receives  on  account  of  his  instruction.     It  is 
not  confined  to  Ireland.     As  far  as  we  know,  it   pre- 
vails a  great  deal  more  in  Ireland,  but  there  are  some 
few  cases  in  England. 

6434.  Have  you  any  means  of  knowing,  with  refe- 
rence   to    particular    schools  or    classes,   what    is   the 
proportion    of    local    contribution    to    the    contribu- 
tion   by    the    stale? — We  have    never  had   a  return 
from   (he  schools  of  the  total  amount  received.     We 
propose   to  get   it   in   future,   but  we   have  not  got  it 
hitherto.     They   have   only  returned  to   us  what  fees 
they  charge,  and   those   are  given  against  each  school 
in  the  report.     Several  cases  have  come  to  the  know- 
ledge of  the  Department  lately  of  the  non-payment  of 
fees,  and  also  of  this  arrangement  between  the  teacher 
and  the   pupil,  and    in   consequence   the  Lords  of  the 
Committee  of  Council  yesterday  passed  this  minute  : — 
"  My  Lords  regret  to  observe   the  number  of  science 
"  schools   in  which   no   fees  are  charged,  or  in  which 
"   they  are   merely  nominal.     The  schools   cannot  be 
••  considered  in  a  wholesome  condition  when  students, 
"  a  very  large   proportion  of  whom  are  adults  in  the 
-  receipt  of  wages,  obtain  their  instruction  wholly  at 
"   the   cost   of  the   state,  and  without  any   pecuniary 
"  contribution  on  their  part.     Nor  is  it  probable  that 
"  they  will  value  as  they  ought  what  is  given  gratui- 
"  tously.     Tim  directions  in  the  Science  Directory  arc 
"  very  plain  on  the  point."     Then  they  quote  the  rule 
which  I  have  just  read  : — "My  Lords  would  desire  to 
"  call   the    serious    attention   of  the   committees   of 
"  schools  to  this_directiou  where  fees  are  not  imposed. 


"  They  find  that  in  some  places  not  only  is  there  an 
•'  entire  absence  of  fees,  but  that  there,  has  even  been 
an  unseemly  competition  on  the  part  of  teach'  ; 
get  students  by  any  means  to  join  I  heir  classes  with 
the  view  of  earning  the  payments  on  results.  They 
therefore  give  notice  to  the  committees  of  schools 
that  unless  they  themselves  take  steps  to  remedy 
the  present  evils  by  imposing  at  least  some  small 
fees  which  should  be  paid  to  the  committee  direct 
it  will  be  necessary  for  My  Lords  to  reduce-  the 
amount  of  the  payments  on  results.  My  Lords  have 
no  wish  to  reduce  the  payments  on  results  at  pre- 
sent, and  they  would  avoid  as  long  as  possible  the 
imposition  of  new  conditions,  which  necessarily 
complicate  the  system  of  aid,  and  render  the  rules 
burdensome  and  difficult  to  work  under,  but  the 
want  of  proper  vigilance  on  the  part  of  the  com- 
mittees may  render  this  step  necessary." 

6435.  Does  that   apply   to   any   large   number   of 
schools  ?     I  mean,  in  the  first  place,  the  absence  of  all 
fees  ? — No,  I  do  not  think  it  does  to  a  largo  proportion 
of  the  schools. 

6436.  Is  it  possible  always  to  distinguish  fees  which 
are  paid  in  respect  of  scientific  instruction  from  those 
which  may  be  paid  in  respect  of  other  advantages 
derived  from  mechanics'  and  other  institutions  ? — No  ; 
the  return  is  often  rendered  in  the  form  that  a  contribu- 
tion of  so  much,  say  5*.,  or  whatever  the  amount  may  be, 
covers  the  attendance  at  all  the  classes  of  the  mechanics' 
institution  and  the  library.    I  may  say  that  the  nonpay- 
ment of  fees  is  a  very  bad  thing,  but  it  is  very  difficult  to 
make  any  rule  absolutely  to  prevent  it.     To  make  that 
clear  I  must  go  back  to  what  one  may  call  the  original 
starting  pointof  the  system,  which  is  that  the  promotion 
of  science  instruction,  according  to  the  plan  which  we 
have  been  compelled   to  adopt,  depends  entirely  on 
appealing  to  private  adventure.     There  was  no  local 
organisation  nor  any  local  interest  which  would  have 
taken  up  the  thing.     The  experiment  wa.s  tried  before 
the  present  plan  was  adopted,  and   it  was  found  that 
you  could  never  get  any  sufficient  local  aid  to  rely 
upon.    The  present  plan  has  depended  for  development 
entirely  upon  enlisting  private  local  adventure,  and  in 
order  to  get  that  private  local  adventure  enlisted  yon 
have    to   bribe   pretty   highly.     It    has   thus   become 
worth   the  teacher's  while  to   get  up  his  class  as  best 
he  can.   Where  classes  have  been  established  for  some 
time,  and  where  the  locality  has  tuken  some  interest  in 
the  matter,  we  find  that  fees  have  been   paid,  and  are 
generally  required.    It  is  in  small  places  where  classes 
have   been   recently   commenced,  and   in  large  towns, 
where  there    is  much  competition  between   teachers, 
that  the  fees  have  been  remitted.     I  think  we  shall  be 
able  to  a  large  extent  to  meet  that  rather  unseemly 
competition  amongst  teachers  in  large  towns  by  the 
aid  of  the  School  Boards.    Up  to  the  present  time  it  has 
been    impossible   for  the  Department  to  say  tL  it  such 
and  such  a  class  was  an  imposture,  and  that  it  must  not 
exist  ;  but  where  you  can  refer  the  question  to  a  local 
body  with  local  authority,  such  as  the  School  Hoard,  I 
think  we  shall  hi  time  be  able  to  meet  that  difficulty 
very  well.     I  do  not  think  it  would  be  advisable,  even 
if  possible,  to  impose  an  absolute  condition  that  you 
should  not  make  any  grant  unless  the  pupils  paid  fees, 
because  where  the  teacher  wished  he  could  very  easily 
evade   it ;  he   has  only  to  get  the   fees  and  pay  them 
back  again;   and  you  would  be  imposing  a  restriction 
upon  all  the  good   schools  which  would  bo  very  irri- 
tating.    They  would  have  to  send  up  a  form  of  certi- 
ficate and  have  to  take  a  great  deal  of  unnecessary 
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Capi-  J.  F.  D.   trouble,  because  of  the  bad  schools.     I  think  the  only 
melly.K.K.    r,.nl   wav  in  which    the    Department  can  meet  the  difli- 
cultv  wi'll    be   to  arm    itself  with  strung  power  so  U  to 
Urchl871.     j(ti  .j,^,  at  ;1MV  tjnu,(  ;(•  ;t  })e  found  that  the  lees  are  not 
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buim:  fiiirlv  'paid  01-  that  any  collusion  is  practised 
between  the  teacher  and  the  pupil,  I"  say  that  ill  future 
that  teacher  shall  not  be  allowed  to  earn  grants  at  all 
from  the  government.  It  must  always  be  remembered 
that  it  is  the  teacher's  interest  to  get  as  large  a  fee  tf 
he  can  out  of  the  pupil. 

6437.  In  those  cases  where  no  school  boards  were 
established,   how   would    you  proceed  ? — I    think   we 
mn-t  trust  a  good  deal  to  inspection  and  to  finding  out 
where  lees  are  not  really  paid,  and  then  taking  strong 
measures  with  the  teacher. 

6438.  Is  it  not  possible  to  insist  upon  there  being 
only  ime  committee  in  each  town  ? — If  you  could  form 
any  basis  for  the  committee,  such  as  an  election  by  the 
people,  under  rating  or  anything  of  that  kind,  it  would 
be  a  very  good  plan,  but  where  the  committee  is.  a 
purely  voluntary  body,  formed  no  one  knows  how.  or 
on    what   principle,   it   would   be    impossible  for   the 
Department  to  say,  '•  We   will  accept  ABC    as   a 
committee,   and  not  accept  D  E  F  as  a  committee," 
because  the  two  committees  may  he  equally  good  and 
may    represent    different  interests.       One   may  be    a 
Roman  Catholic  committee  to  look  after  the  Roman 
Catholic  schools,  and  the  other  may  be  a  committee  to 
look  after  some  other  schools. 

6439.  Cannot  you  do  this  ?     Cannot  you  refuse  to 
recognise  in  future  a  second  committee  in  any  town  in 
which  there  is  already  one  existing  ? — I  do  not  think 
that  would  be  at  all  possible.     Classes  may  have  com- 
menced at  a  mechanics'  institute,  and  a  committee  may 
ha\  e  been  formed  to  superintend   those    classes.     If 
another  rival  institution,  a  Christian  young  men's  as- 
sociation, or  any  other  institution  of  that  kind  in  the 
town  wished  to  open   classes,  I  do  not  think  it  would 
be  possible  for  the  Department  to  say  that  they  should 
not  have  classes   unless  they  chose  to   put  them  under 
the  committee  of  a  rival  institution. 

6440.  You   think  it  would   not  work  well  ? — No,  I 
think  not. 

6441.  You  now  allow  some  small  fee,  do  you  not,  to 
the  secretary  ? — Yes,  but  it  is  a  very  small  matter. 

6442.  Yon   might  withhold  that,  might  you  not,  if 
you  thought   cx)>edicut  ? — Yes;  but   I  do  not   think 
it  would  be  at  all  just  to  prevent  other  classes  being 
established  and  superintended  by  another    committee. 
Sometimes  appeals   have  been  made  to  us  to  prevent 
them,  but  the  utmost  we  have  attempted  to  do  is  what, 
for  instance,  we  did  in  the  case  recently  of  Plymouth. 
An  inspector  was  directed  to  inquire  into  the  circum- 
stances on  the  spot,  and  in  his  report  we  wrote  them  a 
letter,  asking  them  to  agree  among  themselves  to  form 
one  committee   to  look   after  all  the  science  and  art 
schools  in  the  town.     But  the  jealousy  of  the  teachers 
was  too  strong  for  us.  and  though  a  majority  of  the  com- 
mittee were  in  favour  of  an  amalgamation,  after  much 
consultation   they   preferred   remaining  as   they  were. 
Ai'ler  very  careful  consideration  1  believe  the  only  thing 
that    the  Department   really  can   do  is   to  aid  the  local 
commit  tees   by   such   a    minute   as   has   been    recently 
pas-cd.  and  to  take-    powers    into    its  hands  for  dealing 
summarily  with  the  teachers  that  do  not  take  lees. 

6443.  Von  do  not  think  that  there  is  an\  plan  of 
:ring  thai  fees  shall  lie  paid,  and  \  on  are  afraid  that 
to  insist  upon  the  payment  of  fees  would  rather  tend 
to  promote  collusion  or  to  create  collusion  where  il 
does  not  exist  now,  than  to  ensure  their  payment  ?— 1 
think  so.  It  would  be  imposing  a  verv  irritating  and 
umicces-arv  condition  on  a  very  large  number  of 
school-. 

(>44-t.  Could  you  obtain  a  return  of  the  amounts 
actually  jiaid  f—\i •-. 

644.1.  Have  you  considered  the  question  of  re- 
moving the  restriction  upon  payment  by  results  which 
now  limits  it  t«  aitisaii  students? — Yes;  it.  is  a  (pies- 
lion  which  has  been  brought  forward  at  various  times 
since  (he  .-id  to  :-cieiice  instruction  commenced,  and 
'icon  brought  forward  again  lately  in  consequence 


of  the  New  Code  having  omitted  the  clause  which 
slated  that  payments  were  only  made  for  the  children 
of  the  labouring  poor.  The  condition  of  payment 
now  is  that  the  school  fee  shall  be  less  than  ()//.  a 
week,  and  two  or  three  people  have  written  to  the 
Department  to  know,  whether  under  the  circumstances 
the  conditions  of  the  aid  under  the  Science  Directory 
will  be  altered.  It  would,  of  course,  as  far  as  the 
Department  is  concerned,  be  an  enormous  advantage  to 
do  away  with  the  existing  restriction.  It  would 
simplify  the  administration  enormously.  It  would 
get  rid  of  the  present  hard  and  fast  line  of  100/.  a  year 
income,  which  becomes  very  difficult  to  administer  in 
some  cases,  and  is  often  a  great  hardship.  You  have 
people  just  above  and  below  the  line  between  whose 
incomes  there  really  is  practically  no  difference,  one  of 
whom  is  aided  by  the  state,  and  the  other  is  not.  The 
fact  generally,  I  have  no  doubt,  is,  that  it  would  be  an 
enormous  advantage  if  you  could  get  rid  of  that  or  any 
other  class  restriction.  But  then  comes  the.  money 
question.  If  you  simply  opened  the  present  system  of 
aid  under  the  Science  Directory  to  all  classes,  the, 
middle-class  private  adventure  schools  would  take  ad- 
vantage of  it  to  a  large  extent,  and  would  earn  very 
large  payments.  The  payments  in  aid  to  science 
instruction  would  become  very  large,  and  it  would  be 
necessary  to  take  measui'es  to  reduce  them.  You 
would  gradually  raise  the  standard  for  paying  on 
results,  and  the  end  of  it  would  be  that  the  artisan 
class  would  be  squeezed  out  altogether.  ]t  is  much 
easier  for  a  master  to  teach  middle-class  students,  boys 
at  school  who  have  had  greater  opportunities  of  edu- 
cation, and  are  completely  under  his  thumb,  than  to 
teach  the  artisan  class  whose  primary  instruction  has 
been  much  neglected,  and  therefore  I  do  not  think  that 
it  would  be  advisable  simply  to  erase  that  restriction 
with  regard  to  the  class  on  account  of  which  pay- 
ments are  made  from  the  Science  Directory.  I  believe 
it  would  lead  very  soon  to  the  artisan  class  getting  no 
aid  practically  from  state  payment  at  all.  At  the  same 
time  I  think  there  may  be  a  way  in  which  to  make 
payments  for  all  classes  under  some  restrictions  which 
would  prevent  any  harm  ensuing.  Now  that  an  altera- 
tion has  been  made  with  regard  to  elementary  schools, 
1  think  that  all  teachers  of  pupils  in  elementary  schools 
should,  when  they  taught  science  in  those  elementary 
schools,  receive  state  payment,  whatever  class  the  pupils 
belonged  to.  That  would  meet  a  limited  class.  I  think, 
again,  that  where  a  town,  by  local  rates  had  a  really 
bona  fide  public  institution  at  which  all  classes  could 
receive  science  instruction  at  moderate  fees,  and  all 
classes  worked  together,  there,  I  think,  you  might  do 
away  with  any  restriction  as  to  class.  I  think  the 
principle  on  which  those  two  exceptions  might  be  made 
is  that  they  were  not  private  adventure  schools,  but 
that  they  were  local  public  institutions  supported  by 
local  rates,  to  which  all  the  classes  in  the  locality 
contributed. 

6446.  Would  you    confine    it    to   institutions   sup- 
ported by  local  rates,  or  would  you  admit   institutions 
supported  by  local  subscriptions;1 — Perhaps  under  some, 
restrictions  you  might  extend  this  benefit  to  institu- 
tions largely  supported   by  local   contributions   as  well, 
but  it  is  very  difficult  to  say.  speaking  oil'  hand.      We 
have  IICWT  had  the  ease  absolutely  brought  before  us 
to  frame  rules,  and  it  would  have  to  be  done  with  very 
great  cure. 

6447.  1'Ut  you  would  admit  the  principle  !- — Yes,  1 
think  so,  so  lon._r  :>.•   yon   could  exclude   the   class   of 
private     adventure     schools    and    institutions     which 
are   conducted  for  private  gain  only.     But  it  would 
have  to  be  done  with  very  great  care,  and   the  case  is 
not  so  clear  as  with  rates,  by  any  means. 

61-4S.  Pint  which  yon  now  admit  so  far  as  the 
artisan  class  are  concerned  ? — Yes,  I  would  continue 
our  present  rules  with  regard  to  all  this  class  of  in- 
stitutions, that  is  to  say,  paying  on  the  artisan  only, 
but  I  think  where  you  had  what  was  a  bond  fide  public 
institution,  admitting  all  classes  at  a  small  fee,  you 
might  do  away  with  the  restriction  as  to  the  class 
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of  person  on  whom   the  government,  payments  were 
made. 

6449.  Would  you    go  on  a  step  further  or  not,  mid 
prohibit  the  establishment  of  private  adventure  classes 
in  future  ? — No,  certainly  not.     I  do  not  think  thnt  we 
are  at  all   ripe    for  that  as   yet.       1  think   that    the 
rountry  has  to  he  prepared  by  those  private  adventure 
classes  for  several  years   before  the  localities  will  take 
anything  like  sufficient  interest  in  the  matter  to  enable 
you  to  look  to  public  institutions  only. 

6450.  You,  of  course,  have  taken  into  account  the 
fact  that  the  change  in  the  Revised  Code  to  which  you 
have  called  attention  has  arisen  partly  at  least  out  of 
the  change  in  the  rule  which  compels  localities  to  pro- 
vide schools  if  necessary  at  the  expense  of  the  rate's  ? 
— Yes. 

6451.  But  I  believe  that  the  restriction  alsoexisled 
with  reference   to  evening  schools,  but  that  has  now 
been  abolished,  and  yet  the  establishment  of  evening 
schools  is  not  incumbent  upon  the  localities? — No,  but 
the    evening   school  is  restricted   to   adults,  and   the, 
government  payments  made  for  them  are  very  small  in 
amount.     It  would  not  be  possible  for  a  middle-class 
private  adventure  school  to  take   advantage  of  those 
grants,  nor  would  it  care  to  take  advantage  of  them. 
They  would,  however,  immediately  take  advantage  of 
the    government    grants  for   science   instruction,   and 
would  earn  very  large  payments  under  them. 

()4o2.  Supposing  your  regulations  were  so  modified 
as  to  give  small  payments  upon  results,  a  very  much 
smaller  payment  than  that  which  is  given  now  in 
respect  of  elementary  classes,  which  should  be  open  to 
all,  and  that  your  higher  payment  should  be  reserved 
for  much  more  systematic  instruction,  how  would  that 
work  '1 — I  am  afraid  that  our  present  payments  for  our 
present  grade  of  elementary  instruction  are  already  at 
the  lowest  point  that  they  can  well  be  put,  compatibly 
with  encouraging  scientific  instruction  amongst  the 
artisan  class.  After  a  few  years,  when  there  is  really 
a  demand  for  science  instruction,  it  is  to  be  hoped,  and 
it  is  quite  possible,  that  yon  will  be  able  to  diminish 
the  state  payments  in  amount,  and  you  may  look  to 
graduated  fees  on  the  part  of  pupils,  the  artisan  pupil 
paying  a  smaller  fee  than  the  middle-class  pupil,  but  1 
do  not  think  that  we  are  ripe  at  the  present  moment 
for  reducing  the  payment  on  account  of  elementary 
science  instruction,  without  very  materially  checking 
the  increase  of  that  instruction. 

6453.  You  say  that  this  question  of  the  abolition  of 
class   distinction  has   been  urged  for  nome  time;  do 
you  mean  that  it  has  been  urged  from  without  before 
the  late  change  in  the  Revised  Code,  or  that  it  has  been 
a   matter  of   consideration  within    the  Department  ? 
— It  has  been   urged  from   without,    and     in    conse- 
quence of  that  it  has  been  talked  about  more  or  less  ; 
not  brought  officially  before  the  Lord  President  or  the 
Vice-President  for   the  time   being,  but  it  has  rather 
come  up  casually,  and  has  been  casually  discussed. 

6454.  Would  you  like  to  put  your  views  on   the 
subject  more  definitely  into  shape  and  submit  them  to 
the  Commission  ? — I  should  be  happy  to  do  so  if  the 
Commission  thought  it  of  any  advantage  to  them. 

6455.  Have  the  applications  from  the  country  been 
numerous  on   that  subject  ? — No,  I  do  not  think  they 
have   been  numerous.      I    think    they  have  generally 
originated  by  committees  writing  to  us  that  they  had 
great  difficulty  in  complying  with  our  rules  ;  that  it 
became  very  invidious  for  them  to  inquire  into  every 
student's  status,  especially  where  they  were  not  really 
artisans  and   not  earning  weekly  wages.     Those  cases 
in   which   the   student  is   earning   weekly  wage-;  are 
very  easily    settled,     hut    when    committees    have    to 
inquire    into    the     pecuniary  position    of    clerks    and 
shopkeepers,  perhaps  a    dissenting  minister,  or  people 
of  that   class,  who  were  just  about  the  line    of  1007. 
a  year,    it  becomes   very  invidious  and   very  difficult 
for  the:n. 

64»<>.   Is  the  line  of  1001.  a  year  stated  in  the  form 

of  a  minute,  or  is  that  the  interpretation  of  the  officers 

of  the   Department? — No,    it  is  formally   laid    down 

under  Rule  36  : — "  Payments  are  made  to  the  qualified 

26060. 


9  March  1871. 


"  teacher  on  account  of  the  instruction  of  students  of  < '»/>(.  J.  F.  D. 

"  industrial   classes   only."      Then    the    interpretation    D**"«%i  II. E. 

of  that   goes   on:  "  Under  '  students  of  the   industrial 

"  classes '  are  included  artisans  or  operatives   in  the 

"  receipt   of  weekly  wages,    coastguards,    police  im  n, 

"  and  others  who,  though  in  receipt  of  weekly  wages, 

"  do  not  support  themselves  by  manual  labour ;  teachers 

'•  of  elementary  schools  in  connexion  with  the  Ivluea- 

''  lion  Department,  Whitehall,  or  the  National  Board  of 

'•  Kdueation,  Ireland  ;  persons  in  the  receipt,  of  salaries 

"  not  large  enough  to  render  them  liable  to  the  income 

"  tax,  as  some  descriptions  of  clerks,  shopmen,  &c. ; 

'•  small  shopkeepers  employing  no  one  but  members  of 

"  their  own  family,  and  not  assessed  to  the  income  tax  ; 

"  tradesmen  and  manufacturers  on  their  own  account, 

"  supporting  themselves  by  their  own  manual  labour, 

"  not  employing  apprentices,  journeymen,  &e.,  and  not 

'•  assessed  to  the  income  tax;  the  children  (not  gain- 

"  ing  their  own  livelihood)  of  all  such  persons  above 

"  mentioned  ;    and  no  payments  are  made  on  account 

"  of  any  other  students."     The  line  is  really  whether 

they  are  liable  to  income  tax  or  not. 

6457.  Have  you  considered  the  possibility  of  giving 
instruction  in  elementary  science  in  such  elementary 
schools  as  are  subject  to  the  action  of  the  Whitehall 
Department  ? — It  is  proposed  to  provide  for  a  certain 
amount  of  elementary  scientific  instruction  in  the  Code 
which  is  now  on  the  table  of  the  House,  but  not  finally 
approved.  In  some  elementary  branches  of  science  I  be- 
lieve it  would  be  quite  possible  over  and  above  that,  to 
have  in  many  schools  an  advanced  class  with  scientific 
instruction  reaching    as    far    as    is    required    in    the 
syllabus  of  the   Science  Directory.     I  believe  in  large 
towns   it   would  be  better  not  to  have  those  classes  in 
the  elementary  school,  but   to  draft  oft'  the  boys  to  a 
secondary  school ;  but  in   small  towns  and  in  country 
districts  where  you  could  not  have  those  secondary 
schools,  I  see  no  difficulty  in  having  advanced  classes 
for  science    instruction  under  the   provisions  of  the 
Science  Directory  by  an  arrangement  between  the  two 
Departments.     It  is  now  done  to  a  certain  extent  by 
evening  classes  in  those  elementary  schools. 

6458.  I  believe  that  the  recent  Revised  Code  pro- 
vides that  payment  is  not  to  be  made  by  Whitehall  to 
those  pupils  who  receive  payment  from   South  Ken- 
sington ? — Yes,  as  for  instance,  physical  geography  is 
one  of  the  special  subjects  mentioned  under  Article  21 
of  the  Code,  the   Sixth  Standard  ;  and   physical   geo- 
graphy is  one  of  the  subjects  of  the  Science  Directory. 
If  a  pupil  passed  in  that  subject  under  the  Science 
and  Ail  Department,  and  his  teacher  received  pay- 
ment on  account  of  him,  the  teacher  of  the  elementary 
school   is  not  also  to  receive  payment  for   the  more 
elementary  branch  of  physical  geography  that  he  had 
been  taught  in  the  elementary  school. 

6459.  Then  the  result  of  that  will  be  that  a  school- 
master can  present  a  pupil  either  to  his  inspector  or  to 
the   Science   and   Art   Department    for   examination, 
according  to  the  course  which   may  appear  to  him  to 
be  productive  of  the  greatest  emolument? — What   he 
would  probably  do  would  be  to  present  him  one  year 
under  the   Education  Department  of    Whitehall,  and 
then    afterwards,    when    he    was    more    advanced,   he 
would  present  him  under  the  Science  and  Art  Depart- 
ment.    Under  a  school  board  they  may  organise  their 
schools,  as  I   understand,  and    either    have  advanced 
classes,  which  will  bring  them  under  the   Science  and 
Art  Department,  or  they   may  organise  their  schools 
so  as  to  remove  their  upper  pupils  and  put  them  into  a 
secondary  school,  and  that  is  what  I  hope  will  be  done. 
It    is  what  we  have  often   recommended,   and  what  I 
believe  they  arc  attempting  to  do  at  Bristol  now. 

6460.  (Chairman.)  What  then  would  you  conceive 
to   lie  the  age   at  which  a  boy  could — besides  what  the 
Education  Department  require  up  to  the  Sixth  Standard 
— acquire  such  higher  instruction  as  would  satisfy  the 
Science  and  Art  Department  ? — I  think  the  best  answer 
to  that  question  is  a  table  which  I  put  in  the  last  time  I 
was  examined  as  to  the  ages  of  successful  students  and 
the  pcr-centages  of  those  who  succeeded.     It  begins 

there  is  a  very  small  per-ceutage  at  eight, 
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"apt.  J.  1\  D.    but  Hi  V2  and   13  there  is  a  very  fair    pcr-centage.      A 
•:,ir    per-ccnt«ge    of  the   boys    in    a   school,  one 
may     Consider,    would    pass     the     Fifth    Standard     by 
ih, 'ir  1  1th  vcar  without    any   \erygreat    ditlicnlty.  and 
tlicv    nii»hi    remain   till   they    were    l;i    veins  of  age. 
l,ovs   who  have  already    passed   that    standard 
ini-rht    be'  learning   science,   and    as  a    tact    do  do    so 
sufficiently  to  pass  in  a  branch  of  science:   it  is  a  fact 
that  a  l.-irge  per-centage  do  pass  every  year. 

6461.  (Mr.  Sammebo*.)  My  questions   were  rather 
aimed  at   the   |>oint  of  administration.      Are   the   sub- 
in  which  the  pupils  may  be   presented    under  the 

new  Revised  Code  limited,  or  may  they  cover  the  same 
ground  a^i  the  syllabus  of  the  Science  and  Art  Depart- 
ment ? — Physical  Geography,  Mathematics,  Physiology, 
French,  German,  and  Latin  are  the  specific  subjects 
mentioned,  but  any  other  definite  subjects  of  instruction 
may  be  taken. 

6462.  Then   the   Whitehall    inspectors   of    course 
would  be  required  to  be  competent  to  examine  in 
those   subjects   in   the    elementary   schools,   if  those 
subjects  may  be  presented  under  the  Sixth  Standard  ? 
— I  do  not  at  the   present  moment  know  how  they 
exactly  propose  to  arrange  that,  but  there  would  be 
no  difficulty  in  having  papers  sent  for  the  inspector  to 
use  in  his  examinations. 

6463.  You  mean  that  instead  of  being  examined  in 
the  usual  way  by  the  inspector  locally,  the  pupil  might 
be    presented    through    South   Kensington  ? — Much 
upon  the  same  plan  as  we  do,  only  that  instead  of  our 
examination,  which   is   simultaneous  over  the  whole 
kingdom,  the  inspector  would  give  a  paper,  and  see  it 
worked  at  the  same  time  that  he  was  examining  the 
rest  of  the  school.     There  would  be  no  difficulty  in 
arranging  with  regard   to  these  papers,  because  they 
only  take  a  very  elementary  portion  of  the  subject,  and 
you  might  have  a  larger  number  of  questions  covering, 
in  fact,  the  whole  subject  of  which  the  inspector  would 
give  a  certain  number  at  the  time  that  he  was  examin- 
ing the  rest  of  the  school. 

6464.  Have  you  considered  the  question  whether 
the  examination  in  those  subjects  might  lead  to  some 
closer  connexion  between  the  two  Departments  ? — I 
think   so,  certainly.     I  think  that  we  are  gradually 
working  together  in  carrying  out  this  plan. 

6465.  That  is  to  say,  that  your  Department  may  be 
rendered  useful  to  Whitehall? — Yes. 

6466.  But  has  the  converse  occurred  to  you  that 
the   Whitehall    inspectors     might     render    essential 
service  to  ensure  the  good  working  of  the  scheme  of 
the  Science   and    Art  Department  ? — I   think   they 
might. 

6467.  Have  you  considered  that  question  at  all  in 
detail  ? — I  feel  convinced   that  the  officers  of  the  one 
branch  of  the  Department  may  with  great  advantage 
assist  the  other  branch  of  the  Department  in  carrying 
out  the  administration. 

6468.  Supposing  that  a  certain  amount  of  laboratory 
work  were   demanded  in  certain   branches   in   which 
payment  is  now  made  on  results  by  the   Science  and 
Art    Department,  do  you  think    that   the   Whitehall 
inspectors  might  be  useful  to  you  in  reference  to  that? 
— 1  do  not  suppose  that  au  inspector  whose  education 
has  not  included  any  scientific  instruction,  could  be  of 
much   use    generally    with    regard    to   laboratory    iu- 
sln;etion.      Hut  supposing  you  are  obliged  to  use  that 
kind  of  inspection    you   may  \  cry  well  do  this.     The 
<)o\  eminent   may   lay    it    down    that    the    laboratory 
must   be  provided  with    this,  thai,  and    the  other,  and 
with  a  very  little  trouble  the  lay  inspector   could    see 
that  those  absolute  conditions  ure  complied  with  ;  but 
of cour-e  the  best  way  for  meeting  technical  inspection 
of  that  kind  would  lie  to  have  technical  inspectors. 

(>-H>9.  Do  yon  allach  any  great  \alue  in  reference  to 
that  part  of  their  work  to  the  labours  of  your  present 
inspectors  r— Yes.  |  think  that  that  portion  of  the 
work  is  ver\  -alir-t'aclorily  done.  I  do  nol  mean  to 
say  thai  if  you  had  a  \  cry  able  man  to  go  down  and 
give  adviee.  he  would  not  do  a  great  deal  of  good,  but 
of  course  in  thai  mailer,  a  in  all  others,  you  have  to 
count  the  cost,  and  consider  whether  the  cost  of  send- 


ing   a  very  able  man,  and  paying  for  him  to  go  and 

inspect  one  ela.-s  here,  or  another  class  in  another  part 
of  the  country,  and  give  his  advice,  would  repay  itself. 
I  think  (hat  as  the  system  increases  it  would  be  cssent  ial 
to  have,  as  it  were,  an  enlargement  of  the  examining 
system.  That  is  to  say,  instead  of  the  work  of  tho 
professional  examiner  being  confined,  as  it  is  now,  to 
looking  over  papers  at  one  period  of  the  year,  he  or  his 
assistants  should  go  and  visit  the  institutions,  and  give 
scientific  and  technical  advice  on  special  subjects.  I 
think  that  is  what  we  mnsl  look  forward  to.  At  the 
present  time,  if  you  carried  that  out  to  any  great 
extent,  the  cost  of  administration  would  so  much 
exceed  the  payments  on  results  that  there  would  be 
such  an  outcry  that  we  should  have  to  curtail  it. 

6470.  But  as  the  classes  increased  in  numbers  that 
cost   would   necessarily  increase   also? — Yes,    in    one 
way  it  would  ;  but  on  the  other  hand,  we  must  expect 
to    have  in   the  larger    towns    well-organised   insti- 
tutions  for    giving    scientific    instruction,    and    tho 
comparative   cost   of   a    man    going    to    Manel 

and  one  or  two  places,  large  centres,  and  seeing  about 
their  organisation  for  scientific  instruction,  as  com- 
pared with  the  whole  amount  of  work  done  would  bo 
much  less  than  if  he  had  to  run  about  the  country, 
to  look  after  a  little  class  here  of  10  or  12  students, 
and  another  class  there  of  10  or  12  students. 

6471.  Then  you  would  contemplate  this  systematic 
inspection  as  being  applicable  only  to  the  more  impor- 
tant institutions  ? — Yes,  not  from  year  to  year,  but  at 
longer  intervals.     The  administrative  inspection  must, 
of  course,  take  place  every  year. 

If  I  may  be  allowed,  now  that  I  have  the  details, 
to  revert  to  a  question  which  was  asked  me  just  now, 
with  regard  to  tho  ages  at  which  students  can  study 
science  with  any  advantage,  I  would  remark  that  of 
those  who  were  8  years  of  age,  17  per  cent,  passed 
iu  some  subject  of  science  or  other.  Of  those  who 
were  9  years  old,  23'9  per  cent,  passed,  10  years  29 
per  cent.,  11  years  30  per  cent.,  12  years  34'6  per 
cent.,  13  years  38-7  per  cent.,  and  14  years  44  per 
cent. 

6472.  (Chairman.)     Are     those     in    elementary 
schools  ? — Those   are  the  ages  of  students  who  have 
been  presented,  and  who  have  passed  in  the  science' 
classes. 

6473.  Have   the    teachers    been    paid    for    those 
students  who  passed  at  those  ages  ? — I  cannot  be  sure 
that  they  have  been  paid  on  all  of  them,  because  we 
are  not  quite  certain  as  to  the  class  of  persons  that. 
they  were,  but  I  should  think  that  a  large  per-centage 
of  them  must  have  been  paid  on.     There  are  only  29 
persons  who  are  over  8  years  of  age,  142  over  9  years 
of  age,  599  over  10  years  of  age,  1,397  over  11  years 
of    age,    2,572    over    12    years   of  age,    and    y,007 
over  13  years  of  age. 

6474.  Was     the     writing    and    spelling    of     those 
students  such  as  would  have  enabled  them  to  pass  the 
Fourth  Standard  of  the  Code? — I  should  think    so, 
certainly. 

(5475.  1  mean  those  students  under  11  ?— 1  do  not 
think  that  there  would  be  a  chance  of  their  doing 
sufficiently  well  in  an  examination  unless  they  could 
ha\e  satisfied  the  fourth  standard,  because  they  have 
to  answer  a  fair  proportion  of  questions  in  a  limited 
amount  of  time.  I  have  never  looked  oxer  a  number 
of  papers  of  thai  standard,  and  therefore  I  am  not  able 
to  answer  precisely. 

6476.  (Professor  J/n.r/cy.)  Might  not  the  effect  of 
the  science  teaching  which  exists  in  the  country  in 
connexion  with  the  Department  of  Science  and  .\rt, 
lie  greatly  improved  and  increased  by  making  (he 
leaching  more  systematic  than  it  is  at  present,  that  is 
to  say,  by  organising  science  schools  in  which  the 
pupil  should  go  through  a  regular  course  of  instruc- 
tion, say  a  two  years'  course  of  instruction,  taking 
up  one  group  of  subjects  tho  first  year,  and  a  BI 
in  the  second  year,  and  in  that  case  would  there 
lie  any  difficulty  in  paying  a  master  upon  teaching 
of  t hut  kind  to  the  same  extent  as  ho  is  paid  now  ? — 
I  believe  that  the  systematic  instruction  would  really 
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pay  the  touchers  better,  lint  :il  the  present  moment  the 
number  of  what  you  may  call  secondary  schools, 
where  boys  are  learning  science,  is  very  limited.  A 
large  proportion  of  the  people  who  come  up  arc  adults, 
as  you  may  see  by  this  table,  who  are  taught  in  the 
evening  classes,  and  with  them  it  would  be  impossible 
to  impose  any  restriction  of  that  kind,  at  all  events,  at 
the  present  time.  They  come  to  learn  what  they 
think  thev  want  to  learn,  and  what  they  choose,  audit' 
you  were  to  say  that  they  should  not  learn  chemistry 
till  they  had  learned  something  else  they  would  pro- 
bably not  come  to  learn  ehemistry.  1  believe  in  the 
other  classes,  for  instance,  in  a  few  secondary  schools, 
there  is  a  very  fairly  definite  course  of  instruction,  as 
for  instance,  in  the  Bristol  school,  and  in  the  schools 
lately  started  at  Worcester  and  Carditi;  and  one  or 
two  places  of  that  kind,  they  are  organising  it,  and  as 
we  go  on  I  think  that  one  of  the  primary  steps  that 
we  shall  have  to  take  will  be  to  try  and  organise  this 
system  of  instruction  rather  more  than  is  the  case  at 
the  present  time. 

<J477.  (Mr.  Samuelson.)  How  many  such  schools 
are  there  which  are  analogous  to  the  Bristol  Trade 
School  at  this  time  ? — Very  few  of  them  absolutely  as 
large  as  that  school,  but  there  are  a  great  number  now 
where  boys  in  a  day  school  are  taught  science,  and 
where  they  are  giving  them  a  fair  course  of  instruc- 
tion, as,  for  instance,  Mr.  Howard's  School,  at  Islington, 
where  they  are  taught  (hiring  the  day. 

6478.  (Professor  Huxley.)  Supposing,  as  we  hear 
on  all   sides,  and  as  is  obvious  on  the  face  of  it,  there 
is  a  defect  in  the  existing  scientific  teaching  from  the 
want  of  practical  laboratory  instruction,  and  supposing 
that   in   any  town  it  were  arranged    that    instruction 
should  be  given  in  a  systematic  way,  accompanied  by 
practical  instruction  in  the  laboratory,  could  a  practical 
examination  be  instituted  of  the  students  at  the  end  of 
each  session,  and  would  payments  be  made  upon  that 
kind  of  instruction  adequate  to  the  cost  and  value  of 
the  instruction ;    could  you   do    that  now  under    the 
existing  regulations  of  the  Department  ? — No  ;  there  is 
no  existing  regulation   by  which  you  can  send  down 
and  examine  people  in  absolute  laboratory  instruction 
and  give  them  payments  on  that  work.  It  is  attempted 
to  be  met  by  the  recent  minutes  for  aiding  laboratory 
instruction  in  ehemistry. 

6479.  But  there  is  no  means  of  actually  examining 
in  that  laboratory  work  at  present,  as  I  understand  ? — 
No  further    than    by   questions.     1  believe  that   the 
questions   may  be   so   framed  that  a  boy  would  not  lie 
able  to  answer  the  questions  unless  he  had  gone  prac- 
tically into  the  laboratory  instruction  in  chemistry,  but 
at  the  same  time  there  is  no  provision  at  the  present 
time  for  absolutely  watching   him  doing   his  manipu- 
lation and  examining  him  in  the  absolute  manipulative 
process. 

6480.  But    supposing  it   to   be  extremely  desirable 
that  a  boy  should   be  put   through   an  actual  practical 
examination,    not   a   very   long   one,    hut    a    rirti   nice 
practical  examination,  in   addition  to  a  written  exami- 
nation, in  order  to  secure   real  results  from  the  money 
which  is   spent  in  this  way,  would  the  Department  be 
able  of  ita  own  mere  motion  to  organise  an  examination 
of  that   kind  ? — Yes.     I  do  not  know  how  far  the 
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Treasury  might  check  us,  but  the  Lord  I'rcsid'-nl  and  Cajjt.  J.  F.  V. 
the  Viee-IYoident  could  pass  a  minute  arranging  for  Donnelly,  R.E. 
that.  You  must  at  the  -ame  time  again  count  the 
cost.  You  would  have  to  puy  a  good  deal  for  it.  The 
^ri'at  difficulty  that  you  have  to  contend  against  is  that 
the  cost  of  administration  shall  not  take  away  an 
overwhelming  proportion  of  the  grant. 

6481.  Do  you  think  that  the  cost  of  conducting  an 
examination  of  the  kind  to  which  I  refer,  which  alter 
all   would  be  a  very  simple  affair,  would  be  so  very 
great  in  the,  ease  of  a  considerable  school,  seeing  that 
you  do  away  with  the  expense  of  the  oilier  mode  of 
examination  ? — It  would  come  to  a  good  deal.     Of 
course  if  you  restrict  it  to  veiy  large  schools,  of  which 
I  am  afraid  we  have  very  few  at   the  present  moment, 
it  would  not  come  to  so  much  in  proportion,  and  I  ha\  e 
no   doubt   that  as  schools  grow,  anil  you   get  large 
schools,  this  would  come  in  under   the    plan    I   was 
speaking  of,  of  the  examiner  or  his  assi.-tant  going  to 
see  some  of  the  large  schools  and  examining  them  <in 
the  spot. 

6482.  (Dr.  Sharpey.)  When  you  speak  of  rendering 
the  instruction  more  systematic,  conducting  it  in  a  cer- 
tain order,  and  spreading  it  over  a  certain  time,  would 
that    apply  to  independent  teachers,  or  to  an  organised 
school  ? — I  think  that  with   regard  to   the   evening 
classes  it  will  always  remain  as  it  is  now,  rather  casual  ; 
but   with   regard  to  the  secondary   schools,  which  1 
think  will  be  more  largely  established  than  they  have 
been  hitherto,  there  the  instruction  may  be  on  a  definite 
and  systematic  plan. 

6483.  In  a  moderate  sized  town  would  there  be  ona 
such  school  or  several  ? — A  comparatively  small  town 
would   be  able,  one  would   think,  to  afford  one  hun- 
dred or  a  couple  of  hundred  students  of  from  12  to  15 
years  of  age. 

6184.  Would  those  be  not  scattered,  but  brought 
together  into  one  school  ? — Yes. 

6485.  And  there  would  be  the  more  reason  for  that 
if  they  are  to  go  through   that   practical   instruction 
which  has  been  spoken  of? — Yes. 

6486.  (Chairman.)  Is  there  anything  else  that  you 
would  like  to  state  to  the  Commission  ? — With  regard 
to  this  point  of  the  secondary  schools,  it   is  already  to 
n  certain   extent  encouraged  and   provided   for  by  a 
system  of  elementary  schools'  scholarships  by  which, 
if  a   locality  subscribes  51.,  the  Department  gives  5/. 
towards  the  support  of  a  deserving  student  for  one 
year.    Then  there  are  the  science  and  art  scholarships, 
in  which  101.  is  given  by  the  Department,  the  con- 
tribution of  the  locality  being  the  same,  to  maintain 
the  student   for  one  year  more   while  he  is  learning 
science.     There  is  no  restriction  at  present  in  force, 
but  it  would  iii  time  be  possible  to  impose  a  definite 
course  of  instruction  upon  the  scholars  who  are  aided, 
and    that   would   meet    to    a    large   extent    Professor 
Huxley's  view.     But  of  course  all  these  restrictions 
and   impositions  have  to  be  done  very  carefully,  the 
opportunities  of  getting  any  instruction  at  all  are  so 
limited  that  we  have  to  be  very  careful. 

6487.  (Mr.   Sanmelson.)  How    are   tiiose    science 
and  art  scholarships    working  ? — They    are    working 
exceedingly  well. 


The  witness  withdrew. 
Adjourned  to  Monday  next,  at  half-past  1 1  o'clock. 
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The  Most  Hon.  the  MARQUIS  OF  LANSIXIWNK. 
Sin  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 
Wn.i i  AM  SHARPEY,  Esq.,  M.D.,  Sec.  R.S. 

JOHN  WINTER  JONES,  Esq.,  F.S.A.,  examined. 
6488.  (CIttiirmaii.)   What     is    your    office    in    the      dent  of  the  Royal  Academy. 


THOMAS  HENRY  HUXI.KV,  Esq.,  LL.D.,  F.R.S. 
(ir.oiiOE   GABRIEL  STOKES,  Esq.,  M.A.,   LL.D., 
Sec.  R.S. 


your 

British  Museum  ? — I  am  Principal  Librarian,  and  by 
virtue  of  my  office  of  Principal  Librarian  I  am  also 
Secretary. 

6489.  Will  you  describe  the  duties    of   the  Prin- 
cipal Librarian  with  respect  to  the  collections  of  the 
Museum  ? — The  care  and  custody  of  all  the  collections 
being  vested  in  the  Principal  Librarian  by  the  Act  of 
Incorporation,  lie  exercises  a  general  control  over  all 
the  departments.    If  the  Commissioners  will  permit  me 
I  will  read  from  the  statutes  what  the  duties  of  the 
Principal  Librarian  are:— (1.)  "  To  be  responsible  for 

'  the  safety  of  the  Museum  and  of  the  property  and 
'  collections  therein,  and  to  give  orders  in  case  of 
'  fire  or  other  accidents. — (2.)  To  exercise  a  general 
superintendence  over  all  the  departments,  and  to 
take  care  that  the  officers,  assistants,  attendants, 
and  sen-ants  be  regular  in  their  attendance  and 
perform  their  proper  duties,  and  to  report  every 
omission  in  this  respect  to  the  Standing  Com- 
mittee. (3.)  To  make  such  remarks  on  the  re- 
ports of  the  officers  as  he  may  think  proper  for 
the  information  of  the  Trustees  ;  and  at  the  foot  of 
each  of  the  Animal  Reports  of  the  Officers,  to  state 
his  opinion  as  to  the  efficiency  of  their  service  during 
the  year.  (4.)  To  grant  admission  into  the  Museum 
to  persons  of  eminence,  either  for  learning  or  rank, 
especially  foreigners,  desiring  to  inspect  the  collec- 
tions, but,  not  able,  conveniently,  to  avail  themselves 
of  the  usual  mode  of  admission.  (5.)  To  take  care  that 
"  the  Museum  be  kept  open  during  the  appointed  hours, 
"  and  that  due  order  and  propriety  of  behaviour  be 
"  observed  by  all  persons,  whether  visitors  or  others. 
"  (6.)  To  grant  admission  into  the  reading  room, 
"  and  to  provide  that  such  facilities  be  afforded  to 
"  the  readers  as  are  consistent  with  the  security  and 
"  preservation  of  the  collections." — Subsequently  to 
the  making  of  these  statutes  the  Principal  Librarian  was 
alsoempowered  to  grant  admission  to  the  Departments  of 
Natural  History,  to  the  Print  Room,  and  to  the  Sculp- 
ture Galleries. — (7)  "To  communicate  to  the  officers 
"  and  others  the  orders  of  the  Trustees,  and  to  see  that 
"  they  be  duly  carried  into  effect.  (8.)  To  be  the  editor 
"  of  the  synopsis,  to  see  that  it  be  prepared  and  printed 
"  in  a  proper  manner,  and  in  accordance  with  such 
directions  as  may  from  time  to  time  be  given  to  him 
by  the  Standing  Committee,  and  to  take  care  that  a 
sufficient  supply  of  copies  be  always  ready  to  meet 
the  public  demand.  (9.)  To  be  in  attendance  when 
the  Museum  shall  be  visited  by  the  Sovereign,  or  by 
"  any  of  the  Royal  Family,  or  by  Royal  Personages  of 
"  other  countries."  Then  there  are  other  duties 
connected  with  my  office  of  Secretary,  but  which  have 
no  special  reference  to  the  collections. 

6490.  When  was  the  British   Museum  established? 
— It  was  founded  in  the  year  1753  by  the  Act  of  the 
26th  of  George  the  Second,  chapter  22,  and  waa  opened 
for  public  use  in  the  year  1759. 

6491.  Will  you  describe  the  mode  of  its  administra- 
tion and  government  ? — The  affairs  of  the  museum  are 
administered  generally  by  a  body  of  Trustees,  of  which 
I    him-    here  a    list.     They  are   50   in   number,  25   of 
them  are  Official  Trustees,  comprising  the  Archbiahop 
of  Canterbury,  the  Lord  Chancellor,  and  the   Speaker 
of  the  House  of  Commons,  with  whom  rests   the  ap- 
pointment to  all  offices  in  the  museum  except  that  of 
the  Principal  Librarian,  who  is  appointed  by  the  Crown. 
The  other  Official  Trustees  are  the  Chief  Officers  of 
State,  also  the   President    of  the    Royal    Society,  the 
President    of  the    Royal    College    of   Physicians,    the 
President  of  the  Society  of  Antiquaries,  und  the  Presi- 
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appointed  by  Her  Majesty,  to  represent  the  noble  gilt 
of  what  is  called  the  King's  Library,  and  other  valuable 
donations  of  the  Crown.  There  are  also  nine  Family 
Trustees  ;  and  all  these  Trustees  elect  15  others,  who 
are  selected  on  account  of  high  intellectual  power  or 
for  their  eminence  in  science,  in  literature,  or  in  art. 
From  this  body  a  Standing  Committee  is  selected,  con- 
sisting of  15  members  and  the  three  principal  Trustees, 
making  18  altogether.  This  Standing  Committee  is 
chosen  by  the  general  body  of  Trustees.  The  Standing 
Committee  themselves  select  both  from  their  own  body 
and  from  the  general  body  Sub-Committees  on  Buildings, 
on  Finance,  on  Printed  Books  and  Manuscripts,  on 
Natural  History,  on  Antiquities,  and  on  Prints  and 
Drawings.  There  is  also  a  special  Sub-Committee  on  the 
catalogue  of  coins  and  medals,  and  another  to  superin- 
tend the  publication  of  the  Greek  inscriptions.  In  fact, 
when  any  matter  of  very  special  importance  arises,  the 
Trustees  generally  appoint  a  special  Sub-Committee  to 
conduct  that  business. 

6492.  Into  how  many  departments  were  the  col- 
lections of  the  British   Museum  divided  when  it  was 
first  established  ? — It  was  divided  into  three  depart- 
ments.    At  the   time  when  the  British  Museum  was 
established  the  Library  was  the  principal  feature,  con- 
sisting of  the  collections  of  Sir  Hans  Sloane,  the  Cotton 
and  Harley  Collections  of  manuscripts  and  others,  and 
the  consequence  was  that  the  chief  officer  was  called  the 
Principal  Librarian,  and  all  the  other  officers,  whether 
they  had  to  attend  to  books  or  to  manuscripts,  or  to 
natural  history,  were  called  Undcr-Librarians,  but  at 
that  time  the  Museum  was  divided  into  three  depart- 
ments—Manuscripts,  Printed   Books,    and    Natural 
History,  and  no  more. 

6493.  Do  the  Natural  History  collections  now  form 
one  department  ?• — No,  they  are"  now  divided  into  four, 
in  consequence   of  the   general    increase    in    the  col- 
lections.     Sir  Joseph    Banks  died   in    1820,    and    lie 
bequeathed  his  library  and  his  collections  of  botany  to 
Mr.  Robert  Brown,  the  celebrated  botanist,  for  his  life. 
And  after  his  deatli  these  collections  were  to  come  to 
the  Museum.    The  Trustees  in  1827  made  an  arrange- 
ment that  the  collections  and  the  library  should  come 
at  once  to  the  Museum,  Mr.  Robert  Brown  being  ap- 
pointed Keeper  of  them,   and  receiving  a  salary  from 
the  Trustees.     In  1837  a  department  of  Geology  and 
Mineralogy  was  formed,    making  thus    three  depart- 
ments of  Natural  History,  and  in  1857  a  department 
of  Mineralogy  was   formed,  making  now  four  depart- 
ments of  Natural  History. 

6494.  Is  there  any  special  superintendence  over  the 
Natural   History  Departments  ? — In    1856,  when    Sir 
Henry  Ellis  resigned  the  office  of  Principal  Librarian, 
it   was    thought  to   be  a  good  opportunity  for  giving 
effect   to  a   recommendation  which  was  made  by  the 
Royal  Commissioners  in  1850,  namely,  that  the  Natural 
History  Departments  should  be  placed  under  a  Super- 
intendent, and  Professor  Owen  was  selected  to  be  that 
Superintendent.     His   duties   arc  also   set  out   in  the 
statutes.    Heis"(l.)  To  exercise  a  general  superinten- 
"  dence  over  the  Departments  of  Natural  History  ; 
"  to  transmit  to  the  Principal  Librarian  the  reports  of 
"  the  Keepers  of  each  department,  accompanied  by 
"  such  remarks  as  he  may  think  proper  for  the  informa- 
"   tion  of  the  Standing  Committee;    to  suggest  such 
"  improvements  as,  in  his  judgment,  may  increase  the 
"  scientific  value  and  general  utility  of  the  collections; 
"  and  within  the  first   fortnight   after  Christmas  of 
"  every  year,  to  lay  before  the  Standing  Committee 
"  an  annual  report  on  the  condition  of  the  collections 
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"  under  his  superintendence.  (2.)  To  be  the  cilii.ii 
"  of  such  catalogues  and  other  scientific  publications 
"  as  shall  be  entrusted  to  him  by  the  Standing  Com- 
"  mittcc ;  and  to  sec  that  I  hey  arc  prepared  and 
"  printed  in  a  proper  manner,  and  in  accordance  with 
"  such  directions  as  may,  from  time  to  time,  lie  given 
"  to  him  by  the  Standing  Committee.  (;!.)  To  take 
"  care  that  the  officers,  assistants,  ntlendanls,  and 
"  servants  of  each  ile[>artment  be  regular  in  iheir 
"  attendance  and  perform  their  proper  duties;  and  to 
"  report  every  omission  in  this  respect  to  the  Principal 
"  Librarian."  Those  are  the  duties  of  the  Superin- 
tendent, 

6495.  From  what   sources  are  the  collections  in- 
creased ? — They  are  increased  by  purchase,  by  dona- 
tions, sometimes  by  bequests,  and  also  by  exchanges. 
Duplicate  objects,  particularly  in  the  Natural  History 
Departments,  are  frequently  exchanged  for  other  objects 
which  are  desiderata. 

6496.  Will  you  describe  the  duties  of  the  officers 
of  the   Natural   History    Department? — Their    duty 
is    first,    of    course,    to    attend    to    the   increase    of 
their  collections  in  the  way  that  I  have  described, 
and  then   they  have    to   register,  to  classify,  and  to 
arrange   their  collections,  and   also    to   display  them, 
as  far  as  practicable,  in  order  that  they  may  be  useful, 
not  only  to  the  students,  but   also  for    the  amuse- 
ment of  the  public,  who  may  visit  them  on  the  days 
when  the  Museum  is  open  for  public  inspection ;  and 
they  also  have  to  publish  such  catalogues  as  may  be 
ordered  by  the  Standing  Committee,  or  as  may  be  sug- 
gested by  themselves.  The  Commission,  probably,  may 
be  aware  that  the  Trustees  have  for  a  long  time  been 
publishing  a  very  interesting  series  of  catalogues  on 
Natural  History,  a  list  of  which  1  have  with  me  here, 
and  which  I  beg  leave  to  hand  in. 

6497.  Is  there  anything  like  a  catalogue  raisonni-e 
of  the  Natural  History  Department? — No ;  there   is 
nothing  of  that  kind.     It  would  have  to  be  a  fusion  of 
separate  catalogues  of  the  different  branches  and  sub- 
divisions, which  is  a  very  wide  range  indeed.    It  would 
be  a  laborious   undertaking  to  make  a  catalogue,  rai- 
sonnee  of  the  general  collections.    Of  course  there  are 
general  descriptions  which  are  issued  to  the  public. 

6498.  How  are   persons  admitted  to   the   Natural 
History  collections  for  the  purpose  of  study  ? — They 
are  admitted  by  application  to  the  Principal  Librarian, 
when  the  object  is   continuous   study,  and   a   person 
wishes  to  come  frequently  and  to  have  the  cases  opened 
in  order  that  the  objects  may  be  taken  out  and  submitted 
to  him  :  the  Trustees  consider  that,  under  such  circum- 
stances, it  is  right  that  the  student  should  come  recom- 
mended in  the  same  way  as  to  the  reading-room.    But, 
in  addition  to  this  formal  admission,  a  student  has  every 
facility,  if  he  wishes  to  consult  the  collections  for  a 
temporary  purpose  ;  he  has  only  to  apply  to  a  keeper, 
or  to  an  assistant-keeper,  or  to  some  one  known  in  the 
department,  and  no  hesitation  is  made  in  giving  him 
admission. 

6499.  During  how  many  days  is  the  Museum  opened 
for  public  inspection  ? — It  is  open  during  the  winter 
months,  as  a  general  rule,  on  Monday,  Wednesday,  and 
Friday,   three   days   in   the   week  ;    and   during   the 
summer    months,    that    is,    May,   June,   July,   and 
August,   it   is   open   on    Saturdays   from   12  o'clock 
until  6.     Then,  I  should  also  say  that  in  the  case  of 
foreigners  going  abroad,  or  of  persons  going  into  the 
country,  in  fact  whenever  there  is  any  special  reason 
given,  persons  are  always  admitted  to  see  the  collections, 
on  application  to  the  Principal  Librarian,  so  that  prac- 
tically there  is  no  exclusion,  so  far  as  such  persons  are 
concerned. 

6500.  On  how  many  days  is  the  Museum  open  to 
students  ? — It  is  open  regularly  on  two  days  in   the 
week,  Tuesdays  and  Thursdays,  which  arc   specially 
sot  apart  for  the  use  of  students  ;  but,  as  I  said  before, 
on   other  days,  oven  on  public  days,  it'  the   students 
wish    to    consult    the    collections    for    any    special    or 
single  object,  facilities  are  always  given.   Of  course  lam 
speaking  now  only  of  the  Natural  History  collection,-. 

6501.  Have  any  steps  been  recently  taken  for  giving 
more  frequent  opportunities  of  acec  s  lo  the  collections 


for  the  purposes  of  study  at  other  than  the  regulated 
times  ? — Last  year  an  application  was  made  from  the 
secretary  of  the  Working  Men's  Club  and  Institute 
Union  for  permission  to  visit  tin-  collections  on  Satur- 
days, when  tiie  Museum  was  not  open  to  the  public. 
The  Trustees  very  readily  granted  the  application,  and 
many  visits  were  paid,  about  50  men  came  at  a  time.  In 
the  first  instance  they  caineaccompaiiied  by  a  gentleman 
who  was  competent  to  explain  the  Egyptian  antiquities 
to  I  hem,  but.  since  that  time  they  have  generally  been 
received  by  the  officers  of  the  Museum,  Dr.  Birch, 
Professor  Owen,  Mr.  Waterhouse,  Mr.  Woodward,  and 
hist  Saturday  afternoon  by  Mr.  Newton.  In  fact  all 
are  very  ready  to  lecture  on  the  collections  whenever 
these  men  come,  and  it  seems  to  give  very  general 
satisfaction. 

6502.  Have    the   Trustees   power  to  part  with  or 
exchange  their  collections  ? — They  have  power  to  sell 
or  exchange  duplicates,  and  by  an  Act  of  Parliament 
which  was  passed  in  the  47th  of  George  III.,  they 
have  power  to  sell  or  part  with  things  which  are  con- 
sidered as  unfit,  but  that  is  a  very  vague  term,  and  I 
am  not  aware  that  that  power  has  over  been  exercised  ; 
but  they  have  power  to  sell  and  exchange  duplicates, 
and  that  power  they  have  exercised  on  more  than  one 
occasion.     In  fact,  as  far  as  Natural  History  objects 
are  concerned,  they  exercise  it  very  frequently. 

6503.  Do  the  officers  of  the  Natural  History  collec- 
tions give  any  lectures  upon  them  ? — They  have  only 
explained  the  objects  to  persons  coming  in  the  way 
that  I  have  mentioned,  but  they  do  not  give  lectures 
as  a  part  of  their  duty.     I  have  a  very  strong  opinion 
upon  that  point  myself,  and  I  believe  the  officers  them- 
selves feel  that  it  would  be  utterly  impossible  for  them 
to  do  their  duty  as  curators  of  the  museum,  that  is  to 
say,  to  make  purchases,  to  draw  up  careful  registers, 
to  arrange  the  collections  and  superintend  the  cata- 
logues, to  do  everything  in  fact  which  is  necessary  for 
students  and  the  public,  and  to  give  popular  lectures 
upon  branches  of  Natural  History  besides.     It  would 
be  quite  incompatible  with  their  duties — they  could 
not  do  both  things. 

6504.  Have  you  any  suggestions  to  make  to  the 
Commission  by  which  the  usefulness  of  the  Museum 
might   be   extended,   as,   for   example,    by   allotting 
duplicates  to  provincial  collections,  or  by  any  other 
means  ? — That  is  a  subject  which  is  now  under  con- 
sideration by  the  Trustees  in  consequence  of  a  question 
which    was   asked  by  Sir  Dominic  Corrigan   in  the 
House  of  Commons  the  other  night.     I  believe  that 
there  is  a  most  mistaken  impression  abroad  as  to  the 
extent  of  our  duplicates.    Persons  think  that  we  have 
a  vast  number  of  them,  but  the  fact  is  not  so.     Our 
space  is   so  limited  that  every  care  is  taken  not  to 
acquire   duplicates.     There  may  be   some  duplicates 
from  the  old  collections,  but  many  of  these  are  not  in 
a  good  state.   We  have  just  sent  out  some  to  Australia 
in  exchange  for   a  very  remarkable  animal  between 
a  fish  and  a  reptile  which  has  been  sent  over  to  us. 
and  when  they  were  packed  up  Dr.  Giinther  said  he 
was  almost  ashamed  to  send  them,  and  that  is  the  case 
with  a  great  number  of  our  duplicates.     We  require 
some  to  supply  the  place  of  specimens  which  become 
injured  by  time — especially  birds.    There  is  a  maggot 
which  gets  under  the  plume  and  gradually  destroys  it, 
and  then  we  require  to  draw  upon  such   store  as  we 
have  of  duplicates,  in  order  to  supply  that  damaged 
specimen.     We  also  find  that,  having  a  few  duplicates, 
we  can  sometimes  make  advantageous  exchanges.     In 
fact  they  constitute  a  part  of  our  funds,  and  I  think 
it  would  not  be  desirable  to  part  with  any  of  them  for 
the  purpose  which  has  been  proposed;  certainly  not 
to   send  away  our  collections,  to  have  them  fitted  up, 
and  to  circulate  them  in  the  provinces,  and  then  have 
thorn  brought  back  as  we  want  them,  because  1  believe 
all   naturalists  will  admit  that  specimens  so   treate.l 
become  deteriorated,  and  ours  might  be  no  longer  tit 
for  the  purposes  of  the  Museum.      It   is  of  course  a 
question   for   the  Trustees   and   la.'    Government,  but 
that  is  the  opinion  which  I  myself  entertain  upon  the 
subject. 

6505.  As   the  officers  of  the  Natural  History  col- 
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./.  ir.  Jonn,  lection-  ..I'  ill.-  .Mii-.-uni  would  tintl  it  quite  inconsistent 
/•:«<j,  J-'.H..  I.  wj(i,  tin-duties  wliich  they  have  at  present  to  discharge 
tt.sivf  any  lectures  upon  the  collection;.,  ha\e  you  any 
ST1'  Ri-ru-cslion  to  make  to  the  Comini.-sion,  or  any  opinion 
ihe  advisability  of  such  lectures,  and  the  mode  in 
which  thill  function,  if  it  be  advisable,  could  be  dis- 
charged ? — The  only  way  in  which  I  think  anything 
approaching  to  lectures  could  be  given  to  advantage 
i-  that  which  I  havejii.-t  described,  that  a  convenient 
number  of  persons,  40  or  50,  should  visit  the  Museum, 
one  department,  at  a  time,  and  that  the  officer  in  the 
-(••partment  should  explain  the  objects  before  them. 
That  is  much  more  easy  than  to  prepare  a  formal 
lecture  with  diagrams,  without  which  the  lecture  would 
be  unintelligible.  It  could  be  done  with  great  ease  in 
the  way  I  have  mentioned.  Several  visit.-  have  been 
paid  and  the  men  seem  extremely  pleased,  and  I 
li.-licve  the  Secretary  to  the  Union  which  I  have 
mentioned  means  to  propose  a  prize  for  those  who 
produce  the  best  notes  of  the  lecture  which  Mr. 
Newton  delivered  on  Saturday.  I  call  it  a  lecture, 
but  in  fact  it  is  an  explanation  of  the  objects,  wliich 
i.-  a  very  different  thing.  It  involves  only  occasional 
reference  to  first,  principles  ;  people  can  see  the  thing 
before  them,  and  they  can  understand  it  better.  Any 
officer  of  the  Museum  would  be  able  without  pre- 
paration to  explain  the  objects  under  his  charge.  It 
is  what  Professor  Owen  and  Mr.  Woodward  and  others 
have  done,  and  I  think  that  it  is  a  very  serviceable 
thing  to  do,  and  ought  to  be  encouraged,  and  the 
Trustees  are  veiy  anxious  to  encourage  it. 

6506.  Your  impression   is   that  great    interest  has 
been  evinced  in   such   explanations  of  the  objects   in 
the  Museum,  and  that  considerable  advantage  is  likely 
to  be  derived  from  them  ? — I   think   so.     I  think  it 
gives  men  a  most  intelligent  interest   in  what   they 
see,  much  more  so  than  by  going  to  a  theatre  and 
hearing  a  lecture,  and  then  being  sent  into  galleries 
filled  with  collections  of  Natural  History  where  they 
are  perfectly  at  sea,  and  do  not  know  whether  it  is 
this  object  or   that    which   they  have   been   hearing 
about. 

6507.  (Professor  Huxley.)  The  Sub-Committee  on 
Natural  History  is,  I  think,  composed  of  the  Duke  of 
Argyll,  Earl  Cadogan,  Viscount  Eversley,  the  Bishop 
of    Winchester,     Sir    Philip    Egerton,    Sir    Itoderick 
Murchisou.  Sir  Edward  Sabine,  Sir  James  Alderson, 
and  George  Annesley,  Esq.  ? — Yes. 

6508.  What    are    the  relations    between  that  Sub- 
Committee  of  Natural  History  and  the  Superintendent 
of  the  Natural  History  Departments  ? — There  are  no 
special  relations.     He,  like  any  other  officer,  would  be 
questioned  on  any  point  upon  which  the  Trustees  or 
the  Sub-Committee  required  information,  and  not  only 
Professor    Owen,  the    Superintendent,    but   also    the 
heads  of  the  departments  concerned  in  the  question 
before  the  Sub-Committee  would  be  questioned. 

6509.  So  that  if  it  were  a  question  concerning  the 
Keeper  of  the  Department  of  Zoology,  we  will  say,  the 
Sub-Committee  would  send  for  him  directly  ? — They 
would  send  for  Dr.  Gray,  and  if  they  were  not  satisfied 
with   the  information  which   they  obtained   from  him, 
llu-v  would  then  send  for  Professor  Owen. 

6510.  The  Sub-Committee  on  Natural  History,  as  I 
understand,  gives  no  orders  of  iis  own  ? — No. 

<>.")!  1.  But  it  reports  to  the  Standing  Committee  ? — 
The  result  of  their  deliberations  is  sent  to  the  Standing 
Committee  as  a  recommendation. 

6512.  If  the  Standing  Committee  adopts  that  re- 
commendation, how  is  it  carried  out? — It  is  embodied 
in  a  minute  which  I  have  to  draw  up  by  order  of  the 
Trustees,  and  then  I  communicate  it  to  the  head  of  the 
department    concerned,   and   also  to  Profe-sor   Owen. 
I  ought  to  say  that  whatever  communication   I   make 
to  the  head  of  cither  of  the  dcparl.inenls  of   Natural 
History  by  order  of  tin-  Trustees,    I  also  send  to  Pro- 

!•  ( )wen.      He  has  a  copy  of  everv  communication. 

6513.  But  it  does   uot  go   through  him? — No,  it 
doe-  not  go  through  him  ;  it  goes  direct  to  the  officer 
concerned,   and    another  copy   goes   to  him  j  but   all 
reports  from  the  heads  of  the   Natural   History  De- 
partments come  to  me  through  Professor  Owen. 


6514.  So  thai  the  orders  of  the  Standing  Committee 
go  from  you  direct  to  the  officers  'i—  -That  is  so. 

6515.  Mr.   Owen    being  simply  informed  of  it? — 
Yes. 

6516.  While  on  the  other  baud  the  reports  of  the 
officers  do  uot  come  directly  to  you,  but  go  through 
Professor  Owen  ? — Exactly  so.    If  they  were  to  send 
me   a    report  direct,  I   should  immediately  send   it   It) 
Professor  Owen. 

6517.  lias   Professor  Owen,  as  Superintendent,  the 
power   of  remitting  a  report   if  he  docs  not  like  it  to 
the    Keeper   of   the   Department? — It  is   his    duty   lo 
examine  the  report  to  see  if  he  approve  of  it,  and  he 
has   to   write  at   the  foot   of  it   his   approval  or  dis- 
approval.    He  can    communicate   with    the    Keeper 
directlv,  with  a  view  to   inducing  him  to  remodel  his 
report,  or  he  may  send  it  on  with  any  observation  he 
may  judge  proper  to  say  that  he  does  not  approve  of  it. 

6518.  Do  you   know  whether    the    Superintendent 
may  refuse  to  pass  any  report  altogether  '{ — The  case 
has  never  arisen,  but  I  should  say  it  is  not  competent 
to  him  to  do  so.     I  should  no  doubt  hear  from  the 
Keeper  of  the  Department  that  he  had  sent  such  a 
report,  and  then  I  should  communicate  with  Professor 
Owen,  and  ask  him  to  give  me  his  reason  for  refusing 
to  pass  it  on. 

6519.  You   consider,  as    a    matter   of    discipline, 
that  he  has   not   the   power   to   refuse  to  send  oil  a 
report? — I   do.     He    is  directed    by   the  statutes    to 
transmit  to  the  Principal  Librarian  the  reports  of  the 
Keepers  of  each  Department,   accompanied   by   such 
remarks  as  he  may  think  proper  for  the  information  of 
the  Standing  Committee,  and   therefore  any  objection 
he  might  have  to  the  contents  of  a  report  could  be 
conveyed  in  his  remarks. 

6520.  In  defining  the  nature  of  the  oliice  of  Super- 
intendent, is  it  not  a  part  of  his  duty  to  edit  cata- 
logues ? — Yes,  such  catalogues  as  the  Standing  Com- 
mittee may  entrust  to  him. 

6521.  But,  as  a   matter  of  fact,  have  any  of  the 
catalogues  which  you  have  in  the  list  been  edited  by 
the  Superintendent  ? — They  all  have    gone  or  they 
ought  all  to  have  gone  through  his  hands.     They  are 
not   all  prepared  by  the  officers  in  the  departments 
of  Natural  History,  but  most  usually  it  would  be  the 
Keepers  who  prepare    the  catalogues,    particularly  if 
they  relate  to  some  speciality  of  their  own,  but   the 
manuscript  when  prepared  is  sent  to  Professor  Owen, 
and  when  he  has  approved  of  it  it  goes  back  to  the 
Keeper  of  the  Department  concerned,  who  sends,  it  in 
with  a  report  to  the  Trustees,  which  report  also  goes 
through   the  hands   of  Professor  Owen  :  it  is  for  the 
Trustees  to  say  whether  they  will  have  it  printed  or  not. 

6522.  In   the   zoological   catalogue,   I    think,    the 
name  of  Dr.  Gray  alone  appears  ? — Yes,  those  issue 
from  his  department. 

6523.  So  that,  in  fact,  the  editorship  of  that,  as  well 
as  of  other  catalogues,  appears  to  lie  with  Dr.  Gray  ? — 
Yes,     for    zoology,    but     the    manuscript    mnsi    pass 
through  or  into  Professor  Owen's  hands,  and  also  the 
proof  sheets,  so  that  he  may  control  it  in  any  way  that 
he  may  think  proper. 

6524.  Would  you  consider  that  Professor  Owen  is, 
we  will  say,  responsible  for  the  contents  of  that  cata- 
logue ? — I  consider  that  he  is,  decidedly. 

6525.  But  his  name  does  not  appear  to  the  public 
in  that  relation  to  the  catalogue  ? — No,  but  it  is  one 
of  the  regulations  of  the  Museum  that  he  should  see 
every  one  of  those  catalogues  in  manuscript,  and  that 
they   should  not  come  to  the  Trustees  till  they  have 
gone  into  his  hands  for  him  to  make  any  remark  upon 
them  that  he  may  think  proper. 

6526.  Do  you  consider  that  the  Superintendent  has 
the  power  to  prevent  the  publication  of  a  catalogue  of 
which  he  might  not  approve  ? — I  consider  that  he  has 
the  right  of  submitting  his  objections  to  the  Trustees, 
and  not  only  the  power,  but  that  it  would  be  his  duty 
to  do  so. 

6527.  Do  I  rightly  understand  that  the  Superinten- 
dent can  give  no  direct  orders  to  the  Keepers  of  the 
Departments  of  Natural  History  ? — That  depends  upon 
what   the   order   may   be.      He   can   give   110   order 
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which  would  interfere  with  the  regulations  of  the 
place.  If  he  find  that  an  officer  do  not  attend  in  his 
time,  or  do  not  perform  his  duty  properly,  he  can 
order  him  to  be  more  attentive,,  or  he  can  report,  him 
to  the  Trustees;  and  he  can  give  orders  on  scientific 
questions  connected  with  the  departments  under  his 
charge. 

f>5iiS.  Is  he  competent,  for  example,  to  direct,  we 
will  say,  the  Keeper  of  Mineralogy,  to  make  a  certain 
arrangement  of  the  minerals  in  his  collection  ? — I  con- 
>ider  that  he  is.  Hut  1  must  add  to  that,  and  I  think 
this  is  one  of  the  points  on  which  Professor  Owen  has 
shown  great  judgment,  that  he  has  not,  as  I  am  in- 
formed, interfered  with  the  Keepers  of  the  1  >epurtments 
in  the  arrangement  of  their  collections,  except  hy 
advice. 

6529.  Is  the  Superintendent  of  the  Natural  History 
collections  held  responsible   hy   the  Trustees   for   the 
arrangements   which    are  adopted  ? — Each    Keeper  is 
made  responsible  for   the   arrangement,  that  is  to  say, 
for  the  classification  adopted  in   his  own  department  ; 
but  if  the  arrangement  were  faulty  the  Trustees  would 
expect  the  Superintendent  to  interfere. 

6530.  In  that  case,   would  it  be  quite  fair   to   the 
Keeper  to  allow  the  Superintendent  to  interfere  with 
his   responsibility  ? — That  would  be  a  matter  of   dis- 
ci i^sion  between  them;  but  I  consider  that  the  Super- 
intendent would   have  the  power  of  controlling  any 
particular  arrangement  ;    in  fact,  he  certainly  would, 
because  that  is  the  object  of  his  superintendence. 

6531.  But  would  he  not  have  to  submit  his  objection 
to  the  Standing  Committee  of  the  Trustees  ? — If  any 
question  arose  he  would.     Supposing  that  the  Keeper 
of  a  department  objected,  then  the  matter  ought  to  be 
brought,  and  would  be  brought,  before  the  Standing 
Committee. 

6532.  So  that,  in  fact,  he  is  not,  strictly  speaking, 
the  authority  to  give  orders  to  the  Keepers  of  the  De- 
partments on  these  matters  ?—  Not  independently,  of 
course.    Looking  at  it  from  that  point  of  view  I  should 
say,  No. 

6533.  Can  you  inform  the  Commission  why  the  Mu- 
seum is  not  open  every  day  ?- — It  is  considered  necessary 
that  the  students  should  have   more  quiet  and  leisure 
than  they  could  have  if  the  public  were  admitted  every 
day,  because  there  are  not  merely  students  in  the  gal- 
leries of  Natural  History,  but  we  have  a  large  number 
of  persons  who  come  to  draw  from  the  sculptures.     It 
is  quite  possible  for  them  to  come  on  public  days,  but 
they  are  very  much  interrupted ;    and  therefore  it  is 
considered  necessary  that  there  should  be  two  days  at 
least  set  apart  for  their  more  special  use.     Then,  again, 
there  is  a  certain  amount  of  cleaning  which  is  required. 

6534.  As   a   matter  of  fact  in  the  Natural  History 
collections  it  is  impossible,  is  it  not,  to  make   any  ex- 
aminations of  the  specimens  in  the  collections  during 
the  public  days  from  the  people  coming  and  crowding 
si  bout? — Yes.     The  table  cases  must  be  open,  and  the 
specimens  being  out  would  be  liable  to  injury  or  even 
to  theft. 

<>.~>:{5.  Has  there  occurred  to  you,  or  have  you  heard 
of.  any  plan  by  which  the  collections  could  be  made 
accessible  both  to  the  public  and  to  the  students  at 
the  same  time.  I  speuk  now  of  the  Natural  History 
collection  exclusively? — In  the  present  building  I 
should  say,  No.  Of  course  when  we  have  a  new 
museum  such  arrangements  might  be  made  that  the 
students  should  be  able  to  go  into  a  place  by  them- 
selves, apart  from  the  general  public.  I  mean  those 
who  want  to  examine  special  objects. 

().">:!<).  Might  it  not  be  possible  to  have  such  access 
to  the  eases  that  the  public  should  be  on  the  one  side 
of  them  and  the  students  upon  the  other  'i — I  think 
not.  I  think  J  know  to  what  you  allude,  that  the 
-hnuld  open  behind.  That  is  all  very  well  for 
a  place  like  the  Zoological  Gardens,  where  you  merely 
want  to  put  birds  and  beutl  into  a  cage,  but  it  is 
impossible  to  arrange  the  objects  of  Natural  History 
from  behind.  You  require  tiers  of  shelves,  and  you 
cannot  arrange  the  objects  when  you  are  behind  them  ; 
you  must  have  them  in  front  of  you.  I  never  tried 
to  work  it  myself,  I  am  not  n  naturalist,  hut  that 


is  the.  answer  which  is  given  to  me  by  those  who  have 
the  collections  under  their  charge. 

(i.",;!7.  1  daresay  yon  have-  walked  down  Kcgent 
Street  in  the  early  morning  sometimes,  am!  yen  have 
seen  the  drapers  dressing  their  shop  windows,  and 
that  they  do  all  their  work  from  behind? — Yes;  but 
I  se<p  the  draper  standing  in  the  midst  of  his  goods, 
close  to  the  glass,  with  the  objects  before  him,  not 
standing  behind  tin-in.  lie  does  not  stand  behind  the 
objects  to  pm  them  up,  but  he  conies  in  front  and 
makes  the  necessary  arrangements. 

6538.  That  is  done  at  the  close  of  the  dressing,  when 
they  retire,  and  leave  the  objects  in  their  place? — But 
when  you  consider  the  number  of  thousands  of  objects 
that  have  to  be  put  into  our  cases,  I  think  yon  will  see 
that  it  would  be  practically  very  inconvenient. 

6539.  Do  you   think  it  would  be  inconvenient  for 
the  large   mammalia,   for  example,  and  generally  the 
larger  objects  ? — Perhaps  not  ;  but  if  we  were  to  have 
the  cases  constructed  to  open  behind,  one  plan  should 
be  adopted  for   the  whole.     With   very  large  object? 
it  is  not  of  much  consequence  how  you  make  your  case, 
perhaps  ;  it  may  be  a  separate  case  altogether  ;    but 
when  you  come   to  systems  of  placing,  I   think  you 
would  find  that  opening  the  case  from  behind  would  be- 
practically  impossible. 

6540.  It  is  very  desirable,  is  it  not,   that  whatever 
specimens  are  exhibited  should  be  kept  free  from  dust? 
— Very  desirable. 

6541.  And  I  have  no  doubt  that  you  have  been  met 
by  the  great  difficulty  of  all  practical  curators,  that  is 
to  say,  the  difficulty  of  keeping  dnst  out,  if  your  cases 
are  opened  in  the  direction  in  which  the  public  are 
circulating  ? — That  is  a  question  which   has   occupied 
a  good  deal  of  my  thoughts  and  of  those  of  my  pre- 
decessor,  Sir  Anthony  Panizzi,   and  we    are  endea- 
vouring  to   remedy   it  as    fast   as  we  can.     In  the 
department  of  printed  hooks  we  did  succeed  in  keeping 
it  out.    We  had  cases  prepared  in  a  particular  way,  with 
linings  where  the  textures  would  work  one  into  the 
other :  and  in  the  department  of  Greek  and  Roman 
antiquities  also  the  cases  are  lined  and  fitted  so  as  to 
practically  exclude  the  dust.   It  is  an  expensive  process, 
but  the  thing  can  be  done,  but  it  has  not  been  tried  in 
the  cases  for  Natural  History,  because  the  space  is  so 
enormous,  and  we  have  always  anticipated  the  time 
when  they  would  have  to  be  removed,  so  that  there  was 
great  doubt  whether  the  Trustees  ought  to  incur  so 
large  an  expense  for  what  might  only  be  a  temporary 
expedient  after  all. 

6542.  In  the  instance  you  spoke  of,  I  presume  the 
case  is  only   required  to   be  opened  very  rarely  ? — 
Only  occasionally. 

6543.  That  is  the  great  difficulty,  practically,  to  get 
a  case  which  will  be   hermetically  closed,   if  it   has  to 
be  opened  pretty  frequently,  wo  will  say  once  a  month 
or  once  in  two  months  ? — Yes,  my  answer  would  only 
apply  to  the  suggestion  of  opening  behind,  but  it  is  quite 
clear  that  you  must  admit  the  air  occasionally  or  many 
of  your  specimens  will  certainly  deteriorate,  because, 
like  everything  else,  they  require  a  free  circulation  of 
air  from  time  to  time. 

6544.  Supposing,  however,  it  were  practicable  to 
arrange  the  specimens   in  a   case  which   opened  only 
behind,  might    not    the   dust    be    kept    out  perfectly 
efficiently  ? — I  presume  so ;    inasmuch  as   I    consider 
that  dust  may  be   kept  out  from  a  case  opening  in 
front,  it  may  be  as  well  kept  out  when  it  is  opened 
from  behind. 

6545.  I  take  it  that  the  real  difficulty  is  the  pump- 
ing action,  the  alternate  expansion  and  contraction  of 
the   air-pump  driving   the  air  out  and  the  dust  of  the 
room   coming  in  ? — It  may  be  so.     I  think  it  is  very 
likely. 

6546.  If  the  air  has  any  great  access  to  the  place 
in  which  the  dust  is  raised  by  thousands  of  people  every 
day,  the  keeping  of  the  dnst    out    is  next   door  to  an 
impossibility,  is  it  not  ? — I  look  upon  it  as  a  question 
of  expense  more  than  anything  else. 

6547.  Wouldyou  be  so  good  as  to  statoyour  objection, 
as  Principal  Librarian,  to  the  opening  of  the  Museum 
on  Sunday,  of  course  putting  aside  the  theological  ob- 

3  G  4 


./.  W.  Jontf, 


13  March  1871. 


424  KOYAL    COMMI>SIO\    ON    SCIENTIFIC     I  N  sT  KICTION,    ETC.  : MINI  'TKS    (>V    KVTOKNCE. 


./    If  J,.n,*      jection  ?— 1  doubt  whether  the  public  would  care  very 
l'     much  to  \i-it  it  on  tin- Sunday  ;   that  is  my  first  objec- 
tion.   Aipiin.  if  v  on  open  it  on  Sunday,  you  must  have  a 
13  March  1971.  st.itr  ,,,  watch,  and  if  the  public  should  come  in  eon- 

Kidcrahic  numbers  you  will  luive  a  great  deal  of  dirt.     I 

think  you  would  be  incurring  a  considerable  amount 
,,|  ,. \pen.-e.  and  I  think  that  the  result  would  not  be 
commensurate  with  the  expense.  You  must  not  only 
have  men  to  watch,  but  you  must  have  officers  to  see 
that  those  men  do  their  duty,  and  I  think  you  would 
find  very  considerable  disinclination  on  the  part  of  the 
officers  of  the  Museum  to  assist  in  any  such  matter  as 
that.  1  do  not  think  they  would  like  it  at  all. 

6548.  You    are     aware,   are    you     not,  that  Kew 
'.Jardens  are  open  to  the  public  on  Sundays? — Yes. 

6549.  And  that  the  practical  difficulties  which  you 
are  mentioning  apply  there  as  well  as   to  museums? 
— But  I  question  whether  the  objects  there  would  be 
injured  to  the  same  extent  as  they  might  be  at  the 
British  Museum.     We  find  the  accumulation  of  dust 
very  great.     I  gave  a  quantity  of  it  to  Dr.  Percy,  who 
analysed  it,  and  I  believe  that  Professor  Tyndall  made 
u-,'  of  it  in  his  lecture  on   dust.     Certainly   the  less 
we  have  of  it  the  better.     I  think  Professor  Owen 
will  tell  you  how  much  injury  we  derive  from  it,  and 
how  desirable  it  is  that  we  should  not  have  more  of 
it,  unless  there  is  some  commensurate  advantage,  which 
I  beg  most  respectfully  to  doubt. 

6550.  But    so     far  as    watching    is  concerned,     I 
presume  that  the  necessity  of  watching  is  quite  as 
great  in  Kew,  if  not  rather  greater  ? — That  maybe  so. 

6551.  (Sir  John  Lubbock.)    Surely  that   argument 
would  apply  just  much  to  any  other  day  as  to  Sunday  ? 
— We  must  have  it  open  a  certain  number  of  days.  The 
Trustees  have  for  some  years  opened  it  in  the  summer 
mouths  from  12  to  6  o'clock  on  Saturdays,  and  I  ought 
to  add  also  that  we  have  extended  the   time  on  the 
Saturday   and    Monday   during  the    summer    months 
until  8  o'clock.     The  Trustees  give  every  facility  that 
they  can,  but  I  do  not  myself  think   it  desirable  that 
they  should  open  it  on  Sundays  as  well.     We  should 
then  have  it  open  three  days  consecutively  during  the 
summer  months.     We  should  have  it  open  on  Saturday 
afternoon  from  12  till  8 — and   then   there  would   be 
the  Sunday  and  the  Monday,  and  yon  would  find  that 
the  accumulation  of  dirt  would  be  very  serious  indeed. 

6552.  (Professor  Jfii.rley.)    I  think   I    understood 
you  to  say  just  now  that  an  exchange  of  duplicates 
not   uiifrequt.'iifly  takes  place  in   the   Natural  History 
collections,   and     that    the    principle    of    exchanging 
duplicates    is   recognised   fully   by   the   Museum  ? — 
It  is. 

6553.  You  object,  I  think,  to  anything  like  a  cir- 
culation  of  specimens   which  has   been    proposed    by 
certain  persons  ? — Most  decidedly. 

6554.  You  think  that  it  would  be   altogether  im- 
practicable ? — I  consider  it    so.     I  know  that   it   has 
been  suggested  that  certain   of  our  specimens  should 
be  sent  to  provincial  towns,  and  that  a  Curator  should 
be  appointed  who  should  be  the  servant  of  the  Trustees, 
whose  duty  it  should  be  to  take  care  of  those  specimens  ; 
but  I  think  that  system  would  not  work  well. 

(},'>,'>.'}.  It  would  be  cheaper  on  the  whole,  would  it 
not,  to  buy  them  ? — Certainly. 

6556.  Von  stated  just  now,  did  yon  not,  your  ob- 
jections to  requiring  the  Curators  to  give  lectures  in 
tin.'  Museum? — Ye-.  I  consider  that  it  is  not  cou- 
nt with  the  proper  performance  of  their  duties  as 
Curators  to  deliver  lectures  ;  but  to  explain  the  objects 
under  their  charge  in  the  way  that  I  have  mentioned 
I  lliink  verv  desirable. 

<>~>~>7.  1  suppose  within  your  own  department,  you 
would  not  think  it  advisable  that  the  officers  engaged 
under  vou  should  give  lectures  in  literature  or  lectures 
on  the  fine  tirls  ?—  No. 

655K.  Ii  would  be  dillieult.  would  it  not,  for  them 
to  perform  their  duties  in  the  library  if  they  did? — 
They  would  not  perform  them  properly  I  am  certain  ; 
they  would  always  be  thinking  of  their  lectures  ii:  vad 
of  thinking  of  their  catalogues. 

6559.  The  Natural  History  collection  is  very  much 
un  object  library,  is  it  not  ? — Yes,  certainly. 


6560.  Do  not  you  think  that  a  good  part  of  the 
functions   of   those  gentlemen   who   have   been    good 
enough  to  give  explanations  of  the  collections  might 
be  discharged   by  detailed   labels.     I  do   not  mean  to 
say  a-  well,  but  a  good  deal  might  be  done  by  having 
detailed   descriptive   labels  such   as  are  in  existence  at 
South  Kensington? — I  think  that  that  ia  a  very  proper 
question  for  the  consideration  of  Professor  Oweu  and 
the  officers  of  the  Natural  History  departments,  but  I 
do  not   think  that  a  detailed  label  would  ever  answer 
the  purpose  of  a  verbal  explanation,  nor  to  a  very  con- 
siderable extent.      The  person   who    was    explaining 
would    introduce    incidents    and   anecdotes,  and    that 
would  give  a  vitality  to  what   he  was  saying,  which 
would  make  it   interesting,   but  n  dry  label   is  quite 
another  thing. 

6561.  But  fetill  the  collection  would  be  much  more 
intelligible  to  persons  who  had  not  the  advantage  of 
such  oral   explanation  ? — No  doubt  much  information 
could  be  given  in  that  way. 

6562.  (Dr.  Sliarpcy.)  I  think  you  mentioned  that 
all  appointments  were  made    by  the   three,  principal 
Trustees? — That  is  so. 

6563.  Is  that  on  a  report  by  any  of  the  officers  ? — I 
will  explain  how  those  appointments  are  made.  When 
a  vacancy  occurs  it  is  the  duty  of  the  head  of  the  de- 
partment in  which  that  vacancy  exists  to  report  it  to  the 
Standing  Committee,  and  toask,  if  he  desire  it,  that  that 
vacancy  should  be  filled  up.     The  Standing  Committee, 
upon  that,  order  me  to  apply  to  the  principal  Trustees 
for  an  officer  of  such  grade,  whatever  it  may  be,  and  I 
do  so  accordingly,  and  then  I  obtain  a  meeting  of  the 
three  principal  Trustees  and  I  submit  to  them  the  names 
of  the  different  applicants,  of  whom  there  is  always  a 
very  long  list;  and  after  examining  the  different  testi- 
monials  and   recommendations  which   are   given,  and 
which  they  do  very  carefully,  they  decide  upon  select- 
ing A,  B,  or  C,  as  the  case  may  be. 

6564.  Supposing  it  were  in  the  Zoological  Depart- 
ment, would  either  the  Standing  Committee  or  the  prin- 
cipal Trustees  submit  those  testimonials  and  applications 
to  any  skilled  persons  in  that  department,  and  ask  for 
reports  of  theiropinion  upon  them,  so  as  toguide  them  in 
the  selection  ? — When  a  vacancy  occurs  in  the  Depart- 
ments of  Natural  History  I  always  myself  communicate 
with  the  head  of  the  department  to  know  if  he  is  aware 
of  anyone  who  is  more   competent,  than  others  for  that 
post,  and  I  generally  receive   very  valuable  assistance. 
in  this  respect.     The  names  of  persons  so  recommended 
arc  submitted  to  the  principal  Trustees;  they  always 
have  special  recommendations  for  any  special   qualifi- 
cations that  may  be  required.    In  some  departments,  in 
the  Library  or  the  Departments  of  Antiquities,  we  only 
require  intelligent  men  with  a  good   education.     They 
must  have  a  knowledge  of  languages  and  a  good  college 
or  university  training,  as  the  case  may  be  ;    but  for 
Natural  History  it  is  quite   a  different  thing.     We  re- 
quire there  special  qualifications.      I  always  take  care, 
before  the  principal  Trustees  meet  to  appoint,  that  there 
shall  be  some  candidate  or  candidates  with  those  special 
qualifications  whose  names  may  be  submitted  to  them. 

6565.  Do  you  make  your  communication  in  writing 
or  orally  of  the  opinion  of  the  Keeper  or  head  of  the 
department? — I   generally  get  a  communication  from 
him  in  writing  which  I  put  with   the  papers  of  the 
applicant,  and  all  those  are  submitted  to  the   principal 
Trustees,  sothatthey  may  have  everything  before  them. 

6.566.  Are  yon  quite  satisfied  that  that  system  works 
usefully  ? — I  think  that  the  result  has  proved  so.  I 
should  never  ask  the  principal  Trustees  to  meet  until 
I  had  got  one  or  two  men  who  -\\ere  competent  to 
fill  the  post. 

6567.  In  speaking  of  duplicates  you  said,  if  I  under- 
stood you  rightly,  that  it  was  rather  an  object  to  avoid 
accepting    duplicates,   because   they   were   an   encum- 
brance?— That  is  so;    the  space  is  so  limited  that  the 
officers  of  the  department    are  careful   not  to  acquire 
more  duplicates  than  they  can  help.     In  facr,  if  an 
object  were   offered  for    sale   and    proved    to   be   a 
duplicate,  it  would  be  rejected. 

6568.  But  supposing   it  were  offered  as   a  gift  ? — 
Then  it  would  not  be  accepted  if  it  were  a  duplicate, 
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unless  the  condition  of  it  were  such  as  to  muke  it  very 
desirable  that  we  should  have  it.  However,  that  is  a 
point  upon  which  Professor  Owen  will  he  able  to  give 
better  information  than  lean,  but  that  is  what  I  believe 
to  be  tlic-  praet ice. 

6569.  Do  any  public  depart  incuts,  such  as  the   Ad- 
miralty and  others,  or  the  Governors  of  the  Colonies, 
contribute  objects  to  the  Museum  ? — Objects  which  are 
obtained  perhaps  through  surveys.    Things  of  that  kind 
are  generally  sent  (o  (lie  British  Museum.     There  was 
a  recent  ease  in  which  I  believe  some  birds  were   ob- 
tained during  a  Survey  in  the  Straits  of  Magellan,  and 
were  not  sent  to  the  Museum  ;  but  I  was  told  the  other 
day  by  Mr.  George  Gray  that  those  birds  were  every 
one  duplicates,  and  he  .said  that  if  they  had  come  to  the 
Museum  they  would  not  have  been  of  any  particular 
use. 

6570.  Would    these    not   have  been   accepted  ? — 
Coming  from    the    Admiralty    they    would  not  have 
been  refused,  but  as  it  was  I  believe  that  no  loss  or  no 
givat  loss  occurred  in  consequence  of  their  not  coming. 

6571.  My  object  in  putting  thisquestion  is  toasccrtain 
whether,  through  the  agency  of  the  British  Museum,  there 
might  not  be  an  opportunity  of  improving,  by  the  dis- 
tribution of  duplicates,  local  and  provincial  collections  ? 
— I  made  a  remark  upon  that  point  a  short  time  ago. 
I  know  there  is  a  general   opinion  that  the  number  of 
duplicates  in   the  British  Museum  is  enormous,  but  I 
am  told  by  those  whose  authority  1  am  bound  to  accept 
that  it  is  not  so.     1  believe  that  so  far  as  the  Depart- 
ment of  Mineralogy  is  concerned,  there  is  a  very  con- 
siderable  quantity  of  duplicate   minerals,    but    those 
are  very  freely  made  use  of  to  obtain  others  which  we 
want  in  the  way  of  exchange.     Some  of  those,  pro- 
bably, might  be  spared,  but  then,  if  you  send  them 
away,   you   are   to   certain   extent    diminishing    the 
funds    of    the    Museum,    because  they  are    available 
for    exchanges.      Our    funds    are    limited.      It    is    a 
dillicult  thing  to  induce  the  Government  to  increase 
our  grant,  and  therefore  we  are  very  glad  to  have  a 
fund  of  this  kind  to  draw  upon. 


6572.  Supposing  it  were  the  practice  to  accept  all  j.  w.Jonet, 

duplicates,   they  could  readily  be  disposed  of,  eould  I-:t<j.,F.x.A. 

they  not,  in  the  way  which  I   have  hinted  at,  without  

encumbering  the  Museum  '! — No  doubt,  but  that  would  ' 

be  throwing  npon  the  offleen  <>f  the  Museum  a  MTV 

great,  burden. 

6573.  Unless  there  were  a  special  officer  to  under- 
take   the  duty  ? — I    should    doubt    the    expediency 
of   that  myself.      When   you  come   to    examine  dupli- 
cates  it  is   a  very    dillicult  thing  to  say    what    is    a 
duplicate.   If  you  work  out  a  group  the  officer  naturally 
turns   to   his   duplicates  to  see    if  he,   has   aiiv   which 
afford  specific  varieties,  and  small  differences  generally, 
which  it  may  be  advisable  to  retain  or  to  describe.      Hut 
yon  never  know  till  you  are  working  upon  them  what 
you  can  call  a  duplicate  and  what  not. 

6574.  (Chairman.)       Were    those    specimens    wnt 
from  the  .Magellan  Straits  Expedition  confined  to  dupli- 
cates, or  were   there  any  other   IpecimeDS?  —  I  am  not 
qualified   to   speak   upon   that   point.     29  boxes  • 

to  the  Admiralty,  but  the  British  Museum  received 
only  13,  I  believe.  The  other  objects  went  elsewhere  ; 
but  Professor  Owen,  1  know,  has  drawn  up  a  report 
upon  that  subject,  and  if  I  may  venture  to  say  so  he 
will  give  the  Commissioners  better  information  upon  it 
than  I  can. 

6575.  Is  there  any  other  point  arising  out  of  your 
examination,  or  suggested  by  it,  upon  which  you  would 
wish  to  make  a  communication  to  the  Commission? — I 
believe  I  sent   to  Mr.   Lockyer  a  paper   showing  the 
number  of  persons  who  have  visited  the  Museum  npon 
the,   Saturday  and  Monday  evenings.       I   will  put   it 
in,  because  the  Trustees  will  make  the' same  experiment 
this  year,  and  it  is  possible  that  when  it  becomes  better 
known  more  persons  may  come.     At  present  the  num- 
bers are  not  very  large.     It  was  said  that  a   workman 
would  not  bring  his  children  as  he  would  in  the  earlier 
part  of  the  day,  and  therefore  I  ordered  an  account  to 
be  taken  of  the  children  that  came,  and  I  lind   that 
it  is  really  very  satisfactory. 


The  following  table  was  delivered  in  : — 

MEMORANDUM  of  VISITORS  to  the  BRITISH  MUSEUM  during  the  EVENING. 


1870. 


Persons  passing  in. 

Persons  passing  out. 

Total 

Total 

Date. 

Grown  Persons. 

Children. 

6-7  P.M. 

7-8  P.M. 

G-7  P.M. 

7-8  P.M. 

0-7  P.M. 

7-8  P.M. 

Monday,  May  9th 

47 

28 

S'ot  taken  the  first  day. 

75 

Not  taken  the  first  day. 

Saturday,  May  14th 

50 

26 

13 

2 

91 

123 

126 

249 

Monday,  May  1  6th 

81 

23 

20 

7 

131 

83 

145 

228 

Saturday,  May  21st 

96 

24 

10 

3 

133 

124 

156 

280 

Monday,  May  23rd 

49 

27 

14 

11 

101 

117 

107 

224 

Saturday,  May  28th      - 

39 

17 

— 

5 

61 

68 

114 

182 

Monday,  May  SOtli 

42 

21 

12 

2 

77 

72 

61 

133 

Saturday,  June  4th 

43 

13 

5 

3 

64 

91 

82 

173 

Monday,  June  6th 

109 

28 

37 

17 

191 

199 

237 

436 

Saturday,  June  llth 

44 

6 

7 

1 

58 

85 

61 

146 

Monday,  June  13th 

50 

50 

18 

1 

119 

53 

123 

176 

Saturday,  June  18th 

65 

20 

4 

3 

92 

85 

83 

168 

Monday,  June  20th 

26 

32 

7 

7 

72 

124 

98 

222 

Saturday,  June  25th     - 

65 

23 

15 

3 

106 

67 

106 

173 

Monday,  June  27th 

60 

22 

13 

12 

107 

102 

153 

255 

Saturday,  July  2nd 

37 

11 

16 

4 

68 

102 

84 

186 

Monday,  July  4th 

25 

9 

18 

6 

58 

85 

60 

145 

Saturday,  July  9th 

48 

13 

5 

1 

67 

72 

87 

159 

Monday,  July  llth 

15 

34 

5 

4 

58 

78 

85 

163 

Saturday,  July  16th 

30 

20 

2 

__ 

52 

58 

52 

110 

Monday,  July  1  8th 

43 

45 

6 

1 

95 

97 

91 

188 

Saturday,  July  23rd 

32 

19 

4 

7 

62 

54 

60 

114 

Monday,  July  25th 

21 

19 

5 

8 

53 

65 

47 

112 

Saturday,  July  Both 

29 

21 

9 

0 

59 

48 

63 

111 

Monday,  August  1st     - 

30 

7 

7 

0 

44 

57 

56 

113 

Saturday,  August  6th    - 

41 

19 

5 

4 

69 

62 

57 

119 

Monday,  August  8th     - 

38 

15 

9 

3 

65 

107 

61 

168 

1,255 

592 

266 

115 

I 

2,228 

2,278 

V 

2,455 

i 

4,733* 

1,847 

381 

4,733 

'  was  not  taken. 


26060. 


311 
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<i.176.  (  Sir  John  Liibbock.)     How  were  tbosfl  Hiim- 
,[<,.„  r— They  were  taken  by  a  DOM  vhoitanditJ 

tin-  door. 

(i.'iTT.  An-  tli>'  numbers  visiting  the  collection  mtlie 
ie  tnkcii  in  tlic  same  way? — By  a  person  stand- 
ing St.   tilt'  lllK)f. 

'li.'.Ts.  lla\e  they  always  been  taken  in  that  way? — 
Always  i'i  that  way.  When  I  say  the  numbers  visit- 
ing tlif  collection,  1  mean  the  numbers  of  the  public. 
Tin-  numU-rs  which  are  given  from  the  Natural 
History  Departments  represent  the  visits  of  students 
:ind  not  the  visits  of  the  public,  because  they  arc 
persons  who  niukc  Application  to  the  Keepers,  mid 
are  as>i>teil  by  the  Keeper  or  assistant-keeper,  or  some 
p«-r-<>ii  in  the  department,  and  a  renter  is  kept  of 
tin  in.  In  the  Botanical  Department,  which  is  a  popular 
department,  the  numbers  have  increased.  There  wore 
about  215  in  January  and  February  this  year,  which  is 
about  one-third  more  than  in  the  corresponding  months 
in  last  year,  and  generally  the  numbers  are  very  satis- 
factory. There  were  2,6.55  visits  paid  to  the  Depart- 
ment of  Zoology  during  the  last  year,  1,041  to  Botany, 
and  818  to  Geology.  I  have  no  return  for  Mineralogy. 

6579.  Those  are  visits  to  (lie  special  departments ? 
—  '\  M,  to  special  departments,  for  the  purposes  of  study. 

6580.  I  think  I  understood  you  to  say,  that  dupli- 
cates  arc   found    very   useful   for   the    purposes    of 
exchange,  and  act,  in  fact,  as  coin  almost  ? — Yes. 

6581.  Then  would  it  not  be  well  to  accept  all  dupli- 
cates in   order  to  utili/e  them  in  the  manner  that  you 
have  been  suggesting? — I  think  not :  we  are  very  glad  to 
utilize  all  the  duplicates  that  we  have,  but  they  occupy 
a  great  deal  of  time  and  give  much  trouble,  and  if 
we  were  to  invite  contributions  of  duplicates  for  that 
purpose  we  should  require,  as  one  of  the  Commissioners 
said,  some  one  to  look  especially  after  them. 

The  witness 


K.  Owen,  ESIJ., 
M.l>.,  V.R.S. 


6582.  If  the;  n-efiil,  would   it    not  lie  well 
to  have    some    one    to  look    after  them? — That    is  :i 
financial  (|iicstion.     The  duplicates  generally  arc  found 
to  be  very  tiresome  things ;  only  when  we  have  them 
we  are  verv  i;lad  to  make  use  of  them. 

6583.  How  often  do  the  Trustees  usually  find  it 
necessary  to  meet  ? — They   meet  regularly  twice    in 
the  month,  that  is  to  say,  on  the  second  and  the  fourth 
Saturday,  during  the  sitting  of  Parliament  :  and  once  a 
month  during  the  rest  of  the  year,  with  special  meet- 
ings, if  any  special  matter  require  it,  with  the  exception 
of  the  months  of  August  and  September,  when  there 
is  no  meeting  of  the  Trustees. 

6584.  What  is  the  present  number  of  Trustees  ? — 50. 

6585.  Is  it  not  the  case  that  out  of  those  50  there: 
are  only  two  who  can   be   said  to  have   devoted  any 
special   study    to  Natural  History  ? — There     are.     Sir 
Roderick  Murchison,    General   Sabine,  and  Sir  Philip 
Egerton,    who     is    an    extremely    good     naturalist, 
particularly  in  the  branch   of  Ichthyology.     And  the 
Duke  of   Argyll  takes  a  great  interest  in    Natural 
History,  particularly  in  Geology. 

6586.  Do  you  not  think  that  it  would  be  very  con- 
venient to   have  a    few   more    well  acquainted   with 
that  very  important  branch  of  the  objects  covered  by 
the  Museum  ? — 1  think,  seeing  that  the  Trustees  who 
do  take  an  interest  in  that  branch  are  very  constant  in 
their  attendance,  and  that  they  always  have  the  advice 
of  the  Superintendent  of  Natural  History  and  of  the 
officers  of  the  departments  whenever  they   feel   the 
slightest  necessity  for  it,  there  really  are  enough.      It 
is  not  as  if  there  were  any  special  interests  to  defend. 
The  questions  for  the  Trustees  are  always  very  ably  put 
before    them,   and   I   do  not  anticipate   any    practical 
inconvenience  from  the  number  of  Trustees  who  have 
studied  Natural  History  not  being  larger  than  it  is. 

withdrew. 


RICHARD  OWEN,  Esq., 

6587.  (Chairman.)    You   were,    1    think,   formerly 
the  Curator  and  Professor  of  the  Hunteriau  Museum  ? 
—  Yes. 

6588.  Will  you  be  good  enough  to  inform  the  Com- 
mission of  the  period  and  the  nature  of  the  services 
which  you  had  to  discharge  in  that  office  ? — The  period 
during  which  my  services  to  the  public  in  relation  to 
the  Hunterian  Museum  were  conducted,  was  about  30 
years  ;  from  the  year  1827  to  1855. 

6589  What  was  the  character  of  the  duties  attach- 
ing to  those  offices  ? — The'  principal  condition  that  led 
to  m\  appointment  Was  the  need  which  was  very  much 
felt  at  that  time  of  a  descriptive  catalogue.  The  Com- 
mission are  aware,  no  doubt,  that  the  Hunterian 
Museum  was  purchased  by  Parliament  in  the  year 
1799,  and  put  under  a  Board  of  Trustees.  In  the  Act 
of  Parliament  it  is  stated  that  there  should  be  a  Board 
of  Trustees,  to  consist  of  16  members,  by  virtue  of  their 
public,  ollices,  and  of  14  others,  to  be  appointed,  in  the 
Jirsl  instance,  by  the  Lords  of  the  Treasury,  and  after- 
wards to  be  elected,  as  vacancies  might  happen,  by  a 
majority  of  the  remaining  Trustees.  The  trust  was 
founded  in  that  Act  of  -Parliament  upon  the  plan  of 
the  Trustees  of  the  British  Museum  :  the  Trustees  by 
ollice  being  the  Lord  Chancellor,  the  First  Lord  of  the 
-ury,  the  Chancellor  of  the  Kxchequer,  the  First 
Lord  of  the  Admiralty,  the  Speaker  of  the  House  of 
Commons,  the  Secretary  at  War,  the  President  of  the 
lioyal  Society,  the  President  of  the  Koyal  College  of 
Physicians,  and  the  four  Censors  of  the  Koyal  College 
of  Physicians,  the  Kegius  Professor  of  Physic  in  the 
I'lmersity  of  Oxford,  the  Header  in  Anatomy  in  the 
I'nhersity  of  Oxford,  the  Regius  Professor  of  Physic 
in  the  I'nivc -rshy  of  Cambridge,  and  the  Professor  of 
Anatomy  in  the  l.'imersity  of  Cambridge,  and  there 
were  other  Trustees  by  elect  ion.  That  is  the  constitu- 
tion of  the  Board  of  Trustees  having  in  trust  the 
Iluntcrian  Museum,  so  purchased  by  Parliament,  but 
with  this  dilfen  nee,  that  that  Board  of  Trust. 
in  peeli\e,  but  not  administrative.  The  Museum  was 
confided  to  the  Royal  College  of  Surgeons,  the  Com- 
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pany  of  Surgeons  about  that  time  being  raised  to  the 
dignity  of  a  College,  and  having  certain  privile 
granted  them  for  deriving  money  from  the  diplomas 
which  they  conferred,  and  for  the  usufruct  of  this 
Museum  they  undertook  to  be  at  the  expense  of  pre- 
serving it,  and  the  fees  for  niy  services  there  were  paid 
by  the  College  of  Surgeons. 

6590.  Yrour  opportunities  of  usefulness  were  in  pro- 
moting and  extending  the  application  of  the  Museum 
to  the  advancement  of  science :  will  you  be  good 
enough  to  describe  in  what  way  ? — The  chief  work 
during  that  30  years,  I  may  define  as  connected  with 
the  making  of  catalogues.  My  first  catalogue  was  :i 
collection  of  uudisseeted  animals, which  formed  a  certain 
series  in  Natural  History,  and  it  was  of  use,  because 
of  some  invertebrate  species  in  them,  individuals 
which  Hunter  himself  had  dissected,  and  placed  in  his 
greater  series  of  physiological  preparations,  which  in 
fact  is  the  essential  and  characteristic  part  of  the 
Ilunterian  collection.  But  the  chief  difliculty  in  making 
a  catalogue  of  them  was  this,  that  Ilunler  had  not 
left,  nor  indeed  could  he  in  his  days  have  left,  the 
names  of  the  animals  he  dissected.  The  names  wen- 
first  to  be  determined,  and  the  result  of  thai  part  of 
my  labours  is  shown  in  live  quarto  volumes,  descriptive 
of  that  part  of  the  collection.  The  catalogue  of  the 
Osteology  and  dry  preparations  followed.  After  that 
came  a  series  of  fossil  remains,  which  was  much  larger 
than  was  at  all  supposed  ;  ]  mean  the  original  Ilunterian 
ones,  much  more  extensive  than  was  supposed,  showing 
that  Hunter  had  paid  a  greater  amount  of  attention  to 
that  branch  of  science  than  was  suspected  in  his  day: 
with  regard  to  these  1  completed  the  catalogue  of 
mammalia,  birds,  and  reptiles,  and  finished  the  first 
part  of  tin-  Invertebrates,  including  Cephalopods,  of 
which  Hunter  had  left  a  very  instructive,  extensive, 
and  remarkably  valuable  collection,  which  he  had 
made  a  few  years  before  his  demise.  Parliament 
in  179!*  seemed  to  have  had  a  very  good  view  of  the 
utility  of  a  museum  of  that  kind,  with  reference  to 
the  public  instruction  and  to  the  advancement  of 
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science,  for  they  also  made  this  a  condition  "  that  one 
<;  course  of  lectures,  not  less  than  24  in  number  on 

"  comparative  anatomy  and  oilier  subject.-,  illu.-initcii 
"  by  llie  preparations,  shall  be.  given  c\cry  year  by 
"  some  member  of  the  company."  Then  in  relation 
to  your  question  1  may  state  that,  before  my  Appoint- 
ment in  the  College, 24  lectures  illustrated  by  prepara- 
tions were  given,  but  they  were  not  24  lectures  on 
comp;irati\e  anatomy  only,  they  were  indeed  <m 
comparative  anatomy  nnd  other  subjects,  but  were 
divided  between  two  Professors,  ench  gi\  ing  12,  and 
thai  coniinued  down  to  the  year  1835,  when  Sir 
Charles  Bell  gave  12  lectures  on  comparative  anatomy, 
or  rather  physiology,  which  was  his  subject.  It  was 
then,  with  reference  to  certain  suggestions  that  were 
considered  and  discussed  by  the  Council  and  the  Board 
of  Curators,  determined  that  this  requirement  should 
be  I'nllilled  more  according  to  its  letter,  and  I  agreed, 
and  felt  myself  capable  of  undertaking,  to  give  24 
lectures  on  comparative  anatomy,  illustrated  by  the 
Hunterian  preparations  and  others,  and  1  was  accord- 
ingly in  1835  appointed  Hunterian  Professor  in 
addition  to  my  office  as  Curator,  and  that  duty  I  con- 
tinned  to  perform  until  the  year  1855. 

6591.  There  were   also  probably  some  monographs 
which  flowed  from  your  work  in  the  Museum  ? — There 
were  a  i'ew  subjects  remarkable   for  their  novelty  and 
rarity     or     their     great     desirability    by    naturalists 
generally,  and  which  the  Curator  thought  tit  to  publish 
in  c.rtt'iiitH  in  the  catalogues  illustrated  by  a  series  of 
[dates.     Amongst  them  I  may  cite  one  on  the  Nautilus 
Pompilius,  and  one  on  the  Mylodoii. 

6592.  At  what  time   were  you   appointed   to   tho 
superintendency  of  the   Natural  History  Department 
in  the  British  Museum  ? — Shortly  after  the  resignation 
of  Sir  Henry  Kllis  in  1855.     As  the  result  of  a  motion 
made  in  the   House  of  Commons  by  the  member  for 
South   Lancashire,  Mr.  Heywood,   at  that  time,   and 
other  considerations,  it  was  thought  that  the  Museum 
had  grown  to  that  extent,  and  especially  in  its  Natural 
ili-tnry  Department,  that  it  was  no  longer  desirable  to 
have  the  whole  under  one  salaried  administrative  head, 
as  it   bad  previously  been,  but   that  there  should  be 
some  one  to  have  that  relation  under  the  Trustees  to 
all  the  Natural  History  Departments,  and  that  office, 
which  I  have  the  honour  to  hold,  was  proposed  to  me 
nnd  accepted  under  the  title  of  Superintendent  of  the 
Natural   History  Departments.     I   received   my  ap- 
pointment early  in  1856. 

6593.  Have  you  at  any  time  made  any  report  upon 
the  space   occupied   by  the  Natural  History  collection, 
and   which  may  be  required  for   it  by  the  probable 
additions  of  the  ensuing  30  years  ? — My  first  work  was 
to  endeavour  to  get  some  clear  ideas  of  the    relation 
between   the  space  allotted  for  the   different  Depart- 
ments of  Natural  History  at  the  British  Museum,  and 
then  of  the  extent  of  the  several   collections.     Dr. 
Gray  and  others  had  reported  upon  the  great  need  of 
farther  space  prior  to  that  time,  and  the  want  of  space 
was  very  much  felt.     From  time  to  time  I  found  that 
propositions  had  been  made  to  the  Trustees,  or  suggested 
by  tho  Trustees,  for  additions,   sometimes  of  an  addi- 
tional gallery,  but  always  at  that  time  with  reference 
to  utilising  more  and  more  the  space  then  allotted  to 
N:it  ural  History,  which  is,  in  fact,  the  space  still  allotted 
to  it,  and  to  me  it  was  quite  clear  that  those  proposed 

were  entirely  incompetent  to  meet  the  exigencies 
of  the  Natural  History.  I  more  particularly  felt  this 
state  of  things  in  the  British  Museum,  that  to  make 
progress  in  those  branches  of  Natural  History  which 
include  individuals  of  unusually  large  size,  Pachyderms, 
Rhinoceroses,  Tapirs,  Elephants,  and  more  especially 
the  Cctacea,  of  course  the  specimens  must  be  bad  under 
conditions  under  which  they  could  be  compared,  and 
it  was  i|uite  evident  that  no  private  museum,  and  no 
museum  belonging  to  any  society,  such,  for  example,  as 
the  Zoological  Society,  or  any  other,  could  be  expected 
to  nllbrd  to  zoologists  the  means  of  advancing  those 
branches  ot'Natural  History,  and  that  nothing  short  of  a 
museum  formed  and  maintained  by  the  nation  could  do 
that,  or  could  be  expected  to  do  it.  And.  therefore. 
taking  those  things  into  consideration,  and  also  this, 
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that  as  the  space  then  at  our  command,  which  is  the  R.  Owen,  Etq. 
space  now  at  our  coniintmd,  from  I  lie  time  I  held  that  M.l>.,  /•'./,'  8. 
ollicc  till  tin-  present  year,  only  permitted  three,  what 
may  lie  called,  natural  classes  of  natural  object-  to  In- 
arranged  in  n  way  to  "i\e  the  information  which  they 
ought  to  give,  liuit  is  to  say,  systematically,  it  was 
evident  that  a  considerable  addil  inn  would  be  required, 
in  order  to  similarly  arrange  all  of  what  may  be  con- 
sidered the  natural  clashes,  not  only  in  /oology  hut  in 
I'ala-ontology,  in  Botany,  nud  in  Mincralo^v ;  the 
three  classes  of  Natural  History  that  we  hud  room  in 
arrange,  in  an  instructive  way,  being  the  class  of  Birds, 
the  class  of  Molluscn,  so  far  as  they  are  represented 
by  shells,  and  the  class  of  Minerals.  The  other  classes 
of  natural  objects  are  placed  where  Iliev  can  be  most 
conveniently  disposed,  and  manv  classes  consequently 
are  combined  together  in  the  same  room,  as  every  vi  -itur 
to  the  Musc-um  of  course  knows  very  well.  But 
besides  that,  we  have  a  larjrc  proportion  of  specimens 
in  the  vaults  beneath  the  liritisli  Museum,  used  as 
warehouses  and  also  as  workrooms.  Then,  taking  into 
consideration  the  ratio  of  the  increase  every  year  for 
some  years  previous  to  1859,  for  I  was  two  years 
going  through  that  work  after  my  appointment,  I 
submitted  the  results  of  that  examination  to  the 
Trustees  in  a  report,  dated  the  10th  of  February  1859. 
In  order  to  make  the  views  which  I  had  arrived  at 
more  easily  comprehensible  to  the  body  of  Trust ei  , 
only  a  portion  of  whom  were,  as  Naturalists,  competent 
to  enter  into  the  details  of  the  case,  I  gave  in  one 
ground  plan  (and  it  is  the  only  way  in  which  you  can 
give  an  idea  of  the  subject)  a  notion  of  the  space  which 
might  be  required  if  every  class  were  fairly  and  equally 
arranged  after  the  fashion  of  the  three  which  are  so 
arranged  and  displayed,  and  with  reference  to  such  an 
increase  as  might  be  expected  to  go  on  in  the  ratio  of 
the  increase  that  had  been  received,  and  for  thirty 
years  of  which  increase  that  plan  is  expressly  stated  to 
have  been  prepared.  It  should  also  be  understood  that  I 
desired  merely  to  convey  to  the  eye  of  a  practical  man 
the  proportional  assignment  of  galleries  to  the  several 
departments  and  classes,  regard  being  had  to  the 
utmost  economy  of  building  space,  and  not  that  I 
intended  to  advocate  any  particular  form  or  site  of 
building  or  style  of  architecture.  Moreover,  be 
pointing  out  the  principles  and  conditions  of  space 
on  which  the  National  Museum  of  Natural  History 
should  be  considered  or  looked  forward  to,  I  thought  it 
my  duty  to  state  in  explanation  of  this  plan,  that  "In 
"  the  subjoined  '  plan  '  is  shown  space  for  a  theatre,  on 
"  the  belief  that  administrators  will  consider  it  due  to 
"  the  public  that  the  gentlemen  in  charge  of  the  several 
departments  of  the  National  Collection  of  Natural 
History,  should  have  assigned  to  them  the  duty  of  ex- 
plaining the  principles  and  economical  relations  of 
such  departments  ;  in  short,  elementary  and  free 
courses  of  lectures,  as  for  example,  on  Ethnology, 
Mammalogy,  Ornithology,  Ichthyology,  and  Her- 
petology,  Malacology  and  Conchology,  Entomology, 
Zoophytology,  Botany  (recent  and  fossil),  Geology, 
Palaeontology,  and  Mineralogy,"  there  being  Keepers 
or  Sub-keepers  or  heads  of  departments  for  each  of 
those  classes  then,  as  they  are  now,  obviously  per- 
fectly competent  to  give  the  principles  of  those 
several  departments  of  Natural  History  in  a  course 
of  lectures.  1  was  subsequently  called  upon  to  go  more 
into  detail  on  this  question,  and  more  especially  to  give 
my  views  as  to  what  might  be  required  for  the  Museum 
for  actual  needs  and  also  "  for  some  time  to  come." 
The  more  detailed  grounds  for  that,  so  required,  were 
given  in  a  report  of  the  date  of  the  ttth  of  March 
1862,  in  which  I  recommended  that  tho  building 
should  be  of  two  stories,  and  that  not  less  than  the 
acres  of  ground  should  be  secured  ;  not  to  be  covered 
at  once  by  a  building,  for  that  would  not  be  required, 
but  to  give  the  means  of  extending  when  the  need 
should  come;  feeling  most  acutely,  with  all  my  col- 
leagues, that  our  present  position  tetters  us:  in  con- 
sequence of  which  now,  and  for  16  or  nearly  20  \ 
past,  we  have  been  compelled  to  pack  and  to  crowd,  and 
have  been  precluded  from  those  scientific  arrange- 
ments and  displays  which  we  should  wish  to  make, 
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R.  (hem.  F.tq.,  because  space  could  not  be  got  in  the  part  of  London 
.here    the    Museum  now    exists   except    :it    conditions 
'     ..     ..I'  expense  which  were  duly  laid  before  llic  House  ol1 
ion-  l>v  Lord  1'alnierston  on  the  occasion  when  the 
)(,„,  ,1  t,i   purchase  the   Hi  :icivs  which  they 

now  haxeat  South  Kensington  :  also  by  Mr.  Gladstone, 
the  Chancellor  of  the  Exchequer  iu  1862,  when  ho 
proposed    to  the  House  the  devotion  of  five  acres  of 
that  ground  for  the  proposed  future  Museum  of  Natural 
History.     Besides  that  I  gave,  in  still  greater  detail, 
my  gronnda  or  reasons  for  thinking  thai  live  acres  of 
ground  should  lie  secured  for  a  Natural  History  Museum 
in  a  loclui-e  <iiven  at  the  Koyal  Institution  on  the  26th 
i.l'  April  l.sfil.  which  was  fully  reported  at  that  time  in 
the"  Alheiucum,"  and  subsequently  published  in  1862. 
(i.~J!H.   In    relation    to   your    anticipations    of    this 
increase  during  the  period  of  30  years,  can  you  state 
the    ratio   of  additions   to   the   Museum    which    have 
occurred    during     your    superintendence  ? — I    have 
drawn  out  a  table  of  the  annual  increase  of  specimens 
of  Natural  History  in  the  British  Museum.     In  1857 
the  additions  to  zoology  numbered  48,044  registered 
specimens;  in  geology,  9,880 specimens;  in  mineralogy, 
KKi  specimens  ;  in  botany,  5,135  specimens;  the  total 
in  the  year  1857  being  63,162  specimens  recei\id. 
I  must   tell  you  that  we   instinctively  are    upon  the 
defensive  against  receiving  any  additional   specimens 
that  we  can  possibly  avoid.     An  additional  specimen 
inusi    have  really  true  and  strong  claims  for  our  re- 
ception of  it,  cither  as  recommending  it  for  purchase 
or  as  receiving  it  as  a  donation.    There  is  no  doubt, 
as  the  Principal  Librarian  has  just  said,  that  collec- 
tions sent  from  public  departments  such  as  the  Admi- 
ralty arc  received  and  registered  :  they  also  come  from 
other  sources  which" cannot  be  declined,  as  well  as  from 
public  departments,  and  of  course  all  such  donations 
are  expected  to  be  shown  at  the  British  Museum.     A 
Surveying  Expedition,  for  example,  returns  from  some 
remote  part  of  the  world,  and  it  is  known  that  collec- 
tions have  been  obtained  in  Natural   History  and   in 
Palaeontology,   and   Foreign   Professors    and    others 
naturally  expect  to  see  them  at  the  British  Museum, 
»nd  so  we  receive  them.    In  regard  to  "duplicates,"  we 
are  very  careful  to  be  sure  that  they  are  duplicates 
before  we  put  such  aside,  after  incorporating  novelties 
and  additions  in  the  Museum.   But  notwithstanding  all 
this  reticence,  which  arises  from  the  great  difficulty  with 
regard  to  space,  in   1857  the   total  of  additions  regis- 
tered was  63,162  specimens  ;  in  1858,  52,411  ;  in  1859, 
44,913  ;   in   1860,  49,923  ;   in  1861,  31,532  ;  in  1862, 
29,820;  in  1863,  112,454;  the   additions  to  zoology 
in  that  year  being  98,754  specimens  ;  in  1864, 23,932  ; 
iu   1865,  45,139  ;    in  1866,    104,199  :     Zoology   re- 
ceiving in  that  year  92,818  specimens.     In  the  12 
years   of  my  superintendence  the  additions  that  we 
have  received,  and  which  we  have  to  keep  in  good 
condition,  and  which  we  do  keep  in  the  best  condi- 
tion  which  we  arc  able,  always  looking  forward  year 
by  year  to  the  relief  of  getting  a  museum  where  we 
can  display  them,  and  make  them  more  useful  to  the 
public,  amount  to  710,215  registered  specimens.     (The 
witness  delivered  in  the  following  table.) 
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OWEN, 
Superintendent. 


6595.  Will   you  state  what   has  been  done  in  the 
way   of  directly   imparting   elementary  knowled.- 

the  public  in  connexion  with  the  Museum  '{ — Of  late, 
within  two  or  three  years,  we  have  (I  may  speak  for 
myself)  most  willingly  and  gladly  received  propositions 
from  gentlemen,  who  have  benevolently  and  wisely 
devoted  part  of  their  time  to  the  well-being  of  the 
wage-population,  and  we  have  received  numbers  of  the 
wage-people  on  certain  days,  who  have  been  brought  to 
the  Museum  under  the  superintendence  of  one  or  more 
of  those  gentlemen,  and  have  received  from  myself  oral 
expositions  in  the  principal  objects  of  one  or  other  of 
our  galleries,  generally  for  an  hour,  or  an  hour  and  n 
half  :  they  have  received  that  information  with 
great  attention,  under  the  difficulties  of  our  gal- 
leries, from  the  narrow  spaces  that  we  are  obliged 
to  limit  for  the  circulation  of  the  public  :  they  have 
arranged  themselves  in  an  extremely  orderly  fashion, 
and  have  gone  away  very  well  pleased  and  satisfied  with 
what  they  hare  heard.  Dr.  Birch,  Mr.  Newton,  and 
Mr.  Woodward  have,  also,  given  that  kind  of  informa- 
tion in  the  galleries.  In  a  similar  way  oral  instruction 
has  been  given  to  classes.  For  example,  for  some 
five  or  six  years  past,  the  Professor  of  Geology  in 
the  Military  College  at  Woolwich  has  brought  his 
class,  and  has  intimated  to  me  a  desire  that  they 
should  have  such  instruction,  which  I  have  given 
them  occasionally.  The  classes  of  professors  in  town 
have  been  brought  there.  Professor  Tennant  has 
sometimes  brought  his  class  from  King's  College,  and 
requested  me  to  give  an  explanation  of  certain  fossils, 
and  so  on,  which  I  have  done.  I  think  that  would 
include  all  that  in  my  knowledge  has  been  done 
indirectly,  or  orally,  towards  imparting  elementary 
instruction  to  the  public. 

6596.  Is  there  anything  further  of  the  same  kind 
proposed  to  be  done  ? — Not  that  I  am  aware  of. 

6597.  As    you    anticipate    beneficial    effects    from 
affording    that    information,  have    you    a    suggestion 
to  make  upon  those  subjects  to  the  Commission  ? — 
I  have  already  stated   it    in    print  in  various   ways. 
In  my   address  to  the  British   Association,   for   ex- 
ample,   in    1858,   I   spoke   of  the  desirability  of  the 
heads  of  departments,  and  the  keepers  or  sub-keepers 
of  departments,  giving  each  a  short  elementary  course 
of   lectures.    I   said,    "  That  the   Curator    of    each 
"  class  of  animals  should  have  assigned  to  him  the 
"  charge   of  delivering   a   public    course  of  lectures 
"  on    the     characters,     principles    of     classification, 
"  habits,  instincts,  and  economical  uses  of  such  class.'' 
Now,  the  ground   upon  which  I  have  recommended 
that,    has  been    the    experience    of    the    benefit   to 
myself,  in  doing  the  work  of  Curator  at  the  Royal 
College  of  Surgeons,  from  having,  as  a  duty,  to  give 
an  elementary  course  of  lectures — 24  lectures  every 
year.     I  never  found  that  the  delivery  of  those  lectures 
did  interfere  with  the  Curator's  work.     On  the  con- 
trary, it  frequently  brought  more  home  to  my  know- 
ledge,  than   I  should    have   had   before,  the   want   of 
particular  specimens,  missing  links,  things  desirable  to 
have,  in  order  to  illustrate  some  point.    I  do  not  know 
that  I  should  have  seen  those  wants  so  immediately,  or 
so  clearly,  if  I  had  not  been  obliged,  as  a  lecturer,  to 
feel  that  I  required  them.     Some  auditor  would  write 
to  the  part  of  the  world  where  the  objects  wanted  were 
to  be  found,  and  take  steps  to  acquire  them,  and  we 
frequently  in   that  way  did  acquire  desiderata  sooner 
than  we  otherwise  should.    Then,  another  benefit  to  the 
collection,  gun  collection,  was  this,  that  many  of  those 
who  heard  the  lecture  heard  the  remark,  that,  such  a, 
thing  would  have  been   illustrated  if  we  had  had  it, 
and  I  found  that    I   frequently  had  a  communication 
afterwards,  stating    that    such   a  specimen    could   be 
given,  and  so  the  Museum  became  enriched  by  needed 
specimens.     Besides  the  stimulus  that  those  lectures 
gave  to  men  going  abroad  to  keep  up  their  friendly  rela- 
tions with  the  Professor  and  to  send  him  notes  on  the 
living  animals   besides  specimens,  all  which   formed  a 
considerable  element  in   the  advancement  of  Natural 
History,    there   is,   also,  another    consideration,    viz., 
that  if  tho  Keeper  of  any  given  Department  had  Lad 
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it  assigned  to  him  as  a  part  of  his  duty  to  come  before 
the  public  and  give  lectures  on  the  brunch  of  Natural 
History  connected  with  his  Department,  he  must  ne- 
cessarily have  been  much  mure  fit  for  his  duties 
than  where  his  qualification!  were  unknown  com- 
paratively to  the  public,  limited  to  his  gallery  or  his 
work  there,  and  there  being  no  public  test  of  his  (it- 
ness  with  reference  to  his  scientific  qualifications.  I 
do  not  mean  this  to  apply  to  any  of  the  gentlemen 
who  are  now  in  charge,  but  there  have  been  appoint- 
ments, as  given  in  evidence  of  former  commissions 
with  reference  to  the  working  of  the  Museum, 
which  the  duty  of  lecturing  would  have  made 
impossible.  So  in  my  humble  opinion  the  duty 
of  lecturer  would  work  well  in  the  ways  I  have 
mentioned.  And  I  should  like  to  add  this,  that 
if  Mr.  Gladstone's  proposition  in  1862  to  secure 
five  acres  upon  which  to  commence  a  building  for  im- 
mediate needs  (he  proposed  no  more)  had  been  adopted, 
I  feel  sure  that  such  a  museum  having  been  erected  in 
such  a  place,  the  Superintendent  and  Heads  of  Depart- 
ments would  have  felt  it  their  duty  to  take  a  more 
direct  share  in  promoting  public  education.  Had  the 
motion  been  carried  10  years  ago  you  would  have  had 
the  requisite  galleries  for  instructive  arrangement  of 
specimens,  and,  probably,  those  elementary  lectures. 
And  I  would  add  a  word  further  in  reference  to  the 
promotion  of  instruction  in  science,  and  especially  in 
Natural  Science  in  the  ordinary  educational  estab- 
lishments of  this  country — because,  when  one  speaks 
of  this  we  are  met  with  the  question,  Where  shall  we 
get  our  teachers  ?  Who  is  to  teach  those  elements  of 
Natural  History  ?  And  I  answer,  that  if  24  lectures 
had  been  given  in  the  way  and  on  the  subjects  I 
have  just  mentioned,  to  men  and  women  looking  for- 
ward to  the  function  of  schoolmasters  and  school- 
mistresses, I  will  be  bound  for  it  that  at  this  time  you 
would  have  had  a  supply  as  the  fruit  of  those  elementary 
lectures.  And  I  cannot  look  back  without  feelings  of 
the  deepest  regret  at  the  opposition  made  to  the 
carrying  out  of  that  plan  which  the  Chancellor  of  the 
Exchequer  proposed  to  the  House  of  Commons  on  the 
19th  of  May  1862.  It  is  miserable  to  think  how 
that  good  was  obstructed.  If  the  Commission  will 
permit  me,  I  will  just  read  one  of  the  remarks  which 
led  astray  the  House  upon  that  subject.  I  am  quoting 
from  Hansard,  the  166th  volume,  page  1910.  The 
honorable  member  for  Galway  said,  "  They  had  on 
"  the  one  side,  and  standing  alone,  Professor  Owen 
"  and  his  10  acre  scheme,  and  on  the  other  side  all 
"  the  scientific  gentlemen  who  were  perfectly  una- 
"  nimous  in  condemning  the  plan  of  Professor 
"  Owen  as  being  utterly  useless  and  bewildering. 
"  To  give  the  House  some  idea  of  that  gigantic  plan 
"  he  might  mention  that  a  part  of  it  consisted  of 
"  galleries  of  850  ft.  in  length  for  the  exhibition  of 
"  whales.  The  scientific  men  examined  on  the  sub- 
"  ject  one  and  all  disapproved  of  that  plan  in  toto, 
"  and  they  advocated  what  was  called  a  typical  mode 
"  of  exhibition  limited  to  objects  of  general  interest 
"  and  utility,  that  there  should  be  drawers  in  which 
"  all  other  specimens  should  be  kept  and  that  there 
"  should  be  studies  to  which  scientific  men  could 
"  resort  for  the  purpose  of  comparing  and  examining 
"  specimens.  Common  sense  must  point  out  to  every 
"  man  save  the  mere  enthusiast  that  that  was  the 
"  proper  course  to  adopt."  One  could  not  be  pre- 
sent just  to  suggest  what  might  have  been  suggested, 
and  I  should  like  to  have  this  appended  to  that 
quotation.  The  reply  would  be,  "  But  if  specimens 
"  :u-e  not  to  be  exhibited  and  are  too  big  for  the 
drawers,  it  would  bo  useless  to  resort  to  the  studies. 
A  zoologist,  desirous,  like  Hunter  and  Cuvier,  to 
examine  and  compare  the  character  of  whales, 
exercises  the  faculty  of  common  sense  in  estimating 
the  space  required  for  the  specimens.  Something 
worse  than  mere  enthusiasm  is  manifested  by  the 
notion  of  packing  all  specimens  not  of  general 
interest  in  drawers,  unless  the  study  of  Natural 
History  be  prohibited  when  species  get  beyond  a 
certain  size."  However,  that  and  similar  arguments 


prevailed,  an   entire   silence  being   kept  of  the    protest    It.  Owen, 


that  I  bail  made  originally  with  reference  to  this 
display  upon  one  plane  (point  ing  to  the  "Plan  "  in  the 
Report  of  10th  February  IS,"/))  of  what  might  be 
wanted  after  30  years'  additions.  The  unfortunate 
vote  of  the  House  at  that  time  was  vindicated  by  the 
following  letter  addressed  to  thcedi  lor  of-  The  Time.-," 
and  dated  "Athenaeum,"  May  20th,  18tJ2.  "Sir,— I 
"  trust  you  will  permit  one  of  the  general  body 
"  of  naturalists  who  have  persistently  and  unani- 
"  mously  opposed  that  plan  of  arrangement  of 
"  animal  specimens  upon  which  the  demand  for 
"enormous  space  and  the  consequent  removal  of  the 
"  Natural  History  collections  of  the  British  Mu.-i-r.m 
"  is  really  based,  to  ex  press  his  satisfaction  at  the  deci- 
"  sion  of  the  House  of  Commons  last,  night,  am!  to 
"  assure  the  majority  who  voted  against  the  Chancellor 
"  of  the  Exchequer's  bill,  that  they  have  earned  the 
"  gratitude  of  men  of  science."  Then  there  follow 
certain  paragraphs  personal  to  myself  which  I  will  not 
allude  to.  "If  there  could  be  provided  anywhere, 
"  either  gradually  or  at  once,  six  such  rooms  as  the 
"  ornithological  room,  which  is  300  and  odd  feet  long 
"  by  45  feet  wide,  with  appropriate  ollices." 

(Professor  Huxley.)  If  any  part  of  that  letter  is 
read,  I  must  request  that  the  whole  of  it  be  read. 

[The  witness  was  requested  to  withdraw.  After 
some  time  the  witness  was  again  called  in.] 

(Chairman.)  The  Commission  have  fully  con- 
sidered this  question,  and  they  have  decided  that  if 
you  quote  any  part  of  the  letter,  the  whole  of  it  must 
be  read. 

(  Witness.^  It  is  to  be  found  in  "  The  Times  "  news- 
paper, the  21st  of  May  1862. 

[The  remaining  portion  of  the  letter  in  question  runs 
as  follows:  "As  a  working  naturalist,  it  is  a  matter 
"  of  entire  indifference  to  me  whether  the  Natural 
"  History  collections  remain  at  Bloomsbury  or  are 
"  transferred  to  South  Kensington.  I,  since  1858, 
"  have  urged,  in  common  with  the  leading  practical 
"  naturalists  of  this  country,  the  propriety  of  placing  the 
"  government  of  that  part  of  the  Museum  in  the  hands 
"  of  a  single  administrator  (with  or  without  the  Board 
"  of  Trustees  or  of  Visitors),  who  shall  be  directly  re- 
"  sponsible  to  one  of  Her  Majesty's  ministers.  I  am  fur- 
"  ther  of  opinion  that  Professor  Owen's  valuable  and 
"  long-continued  labours  have  earned  for  him  a  perfect 
"  right  to  occupy  the  office  so  created.  Thus,  Sir,  I 
"  have  nothing  to  say  against  the  carrying  into  effect 
"  even  larger  changes  in  the  administration  of  the 
"  Natural  History  collections  than  were  proposed  last 
"  night.  On  the  contrary,  there  are  some  which  I 
"  should  highly  approve,  but  I  have  no  sympathy  with 
"  the  Chinese  method  of  burning  down  your  house  to 
"  get  a  dish  of  roast  pig,  and  the  ruin  of  the  usei'nl- 
"  ness  of  the  collections,  both  to  men  of  science  and  to 
"  the  public,  which  would  naturally  follow  upon  the 
"  carrying  out  of  Professor  Owen's  scheme,  would  be 
"  rather  too  heavy  a  price  to  pay  for  the  advantages  of 
"  independent  government.  Without  doubt  the  Super- 
"  intendent  of  the  Natural  History  departments  of  the 
"  British  Museum  is  the  profoundest  osteologist  now 
"  living,  nor  is  it  possible  for  the  general  public  to 
"  estimate  too  highly  his  scientific  merits  and  abilities, 
"  but  when  his  justly  earned  high  reputation  in  those 
"  and  cognate  branches  of  science  is  converted  into  an 
"  engine  for  forcing  upon  the  House  of  Commons  a 
"  measure  founded  on  his  views  regarding  matters  of 
"  classification  and  arrangement,  upon  which  he  is  no 
"  more  authority  than  many  who  are  totally  opposed 
"  to  him,  one  is  glad  to  see  the  practical  good  sense  of 
"  our  legislators  rush  to  the  rescue.  Except  as  a  man 
"  of  science,  I  have  no  interest,  direct  or  indirect,  pre- 
"  sent  or  expectant,  in  what  becomes  of  the  British 
"  Museum,  but  were  I  in  the  place  of  my  friend  Dr. 
Gray,  the  Keeper  of  the  Zoological  Department,  I 
should  be  perfectly  prepared  to  take  the  whole 
responsibility  of  acting  upon  the  following  state- 
ment, which  1  made  before  Mr.  Gregory's  Com- 
mittee in  1860,  and  which  is  published  at  page  89 
of  the  Blue  Book  :  '  If  there  could  be  provided  any- 
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"  'where  either  gradually  or  at  oner.  six  Mich  rooms  they  should  liiive  five  y 
"'as  tin'  ornithological  room,  which  is  ,'!00  and  odd  been  the  remit?  Ihey 
;.,.(  Ii.nir  by  4.".  wide',  with  appropriate  otliecs.  not  r"  ••  -"»••"  «•>••»«—*  *>-" 
..  .  ,,,,|v  the  existing  collections,  but  nil  the  collections 
-'which  tin-  Museum  is  likely  to  receive  for  the 
"  '  next  50  years,  might  be  arranged  in  those  six 
'•  '  rooms.  Kf  M  to  give  the  utmost  amusement  and 
••  •  instruction  to  the  public  mid  to  afford  the  utmost 
.•ilities  to  men  of  science  for  their  studies  and  for 
'•  'the  advancement  of  science.  It'  six  such  rooms 
"  'could  be  provided  they  would  cover  little  more  than 
'<  'a  couple  of  acres  if  all  were  built  on  the  ground 
"  'floor,  although  I  do  not  think  that  necessary,  and  I 
"  'do  not  see  why  they  should  not  be  I  \\-o-storied  ; 
••  'and  I  conceive  that  if  those  rooms  were  provided 
"  '  all  the  space  now  occupied  by  zoological  collections 
"  '  in  the  British  Museum  might  be  given  up  to  other 
"  'purposes.'  I  have  reason  to  believe  that  every 
'•  eminent  naturalist  conversant  with  museum  work, 
"  and  having  no  interest  in  this  question  of  removal 
"  from  Bloomsbury,  will  support  me  in  this  state- 
"  ment.  and  therefore  I  cannot  but  think  that,  it  is  to  lie 
"  regretted  that  the  Chancellor  of  the  Exchequer  should 
"  hare  been  so  far  misled  by  one-sided  information  as  to 
"  assert  dogmatically,  and  without  qualification,  that 
"  '  one  or  two  acres  would  not  meet  the  exigency  of 
"  '  the  case.'  I  affirm,  on  the  contrary,  that  two  acres 
"  will  amply  meet  every  exigency  of  the  case,  and  that 
"  Mr.  Gregory's  epithet  of  'preposterous,'  as  applied 
"  to  the  demand  for  10  acres  last  session,  was  perfectly 
"  apposite."] 

(Chairman.)  Will  you  now  be  kind  enough  to  pro- 
ceed witli  your  evidence  ?  —  The  writer,  assuming  that 
he  speaks  in  the  name  of  all  other  men  of  science  except 
myself,  gives  certain  recommendations  which,  coming 
from  him,  would  greatly  tend  to  prevent  the  acquisition 
of  what,  in  my  humble  opinion,  I  believe  to  l>e  absolutely 
necessary  in  reference  to  the  space  for  the  National 
I  ollcctions  of  Natural  History.  He  ends  his  letter,  for 
example  :  —  "  If  six  such  rooms  could  be  provided, 
"  they  would  cover  little  more  than  a  couple  of  acres  if 
"  all  were  built  on  the  ground  floor,  although  I  do  not 
"  think  that  necessary,  and  I  do  not  see  why  they 
"  should  not  be  two-storied."  Here  I  would  beg  the 
favour  of  the  members  of  the  Commission  to  have  the 
kindness  to  look  over  my  Report,  on  which  the  recom- 
mendation of  the  Chancellor  of  the  Exchequer  was 
mainly  founded,  of  the  6th  of  March  1862,  where  the 
idea  of  not  building  011  less  than  two  acres  was  never 
in  question.  As  this  letter  stood,  it  would  appear  a<  if 
it  were  the  object  of  the  recommendation  that  had 
been  made  to  build  a  museum  of  Natural  History  on  the 
ground  floor,  and  spread  it  out  after  the  fashion  of 
that  diagram,  which  I  was  obliged  to  make  in  order  to 
give  the  view  which  I  wished  to  impart  to  the 
Trustees.  Then  the  writer  goes  on  and  says  :  —  "  I 
"  affirm,  on  the  contrary,  that  two  acres  will  amply 
"  meet  every  exigency  of  the  case,  and  that  Mr. 
"  (  In-gory  's  epithet  of  '  preposterous,'  asappliedto  the 
"  demand  for  10  acres  last  session,  was  perfectly 
'•  appo»ite."  Now,  this  being  put  in  in  the  name  of 
all  other  naturalists  except  myself,  it  was  very  agree- 
able to  me,  not  that  I  needed  it  for  my  own  convic- 
tions, but  of  course  it  was  agreeable  to  me  to  find 
about  that  time,  and  quite  irrespective  of  my  plan,  the 
unintentional,  confirmatory  evidence  of  the  Slate 
of  Massachusetts,  in  the  United  States.  Having 
vessels  to  all  parts  of  the  world,  the  people  of 
Massachusetts  thought  it  right  to  have  a  Slate 
Museum,  and  the  (  Jovernor  of  that  State,  .Mr.  (  , 
Hanks,  in  his  Dedicatory  Address  on  the  opening 
of  the  State  Museum  of  Comparative  Xoolo^v, 
alludes  to  the  importance  of  the  object  signified  by  Mr. 
(•ladstonc.  The  truth  is,  that  the  objects  to  be  shown 
in  that  museum  are  by  no  means  so  extensive  as  those 
which  are  under  my  .superintend!  m-e.  and  which  must 
be  exhibited  in  our  National  Museum  of  Natural 
History,  but  they  assign  for  that  museum  \>i- 
the  ligure  that  I  had  recommended,  and  which  \vas 
recommended  to  the  House  by  Mr.  Gladstone,  not 
thai  thai  space  should  be  covered  at  once,  but  that 


they  should  have  five  years  to   go  upon.     What  has 
have  built  a  museum  within 

live  years  covering  three  acres — a  museum  of  three 
stories,  and  there  are  Annual  Reports  which  are  sent  to 
this  country,  and  which  are  no  doubt  to  be  found  in 
the  Royal  Society,  by  Professor  Agassi/,  at  whose 
recommendation  this  idea  of  space  to  that  extent  was 
made,  and  you  will  see  by  those  Reports  that  that 
museum  has  been  built  upon  principles,  which  were 
laid  down,  I  may  say,  by  as  eminent  a  zoologist  as 
now  exists  in  the  world,  and  the  objects  arc  arranifd 
under  the  circumstances  best  adapted  to  convey  the 
information  which  a  museum  is  expected  to  con 
The  extent  of  superficial  .space  recommended  by  Pro- 
fessor Huxley  in  his  letter  according  to  the  basis  of 
the  gallery  of  which  he  gives  the  length  of  ,300  fee!  ; 
the  extent  of  that  would  be  1,800  feet  lineal,  altogether. 
Professor  Agassiz'  Museum  in  Massachusetts,  built  in 
1862,  will  afford,  when  completed,  exhibition  space 
equivalent  to  a  superficial  area  of  5,000  feet,  or  10 
galleries  with  a  free  width  of  50  feet,  which  is  more. 
than  the  width  of  our  ornithological  gallery  collection, 
and  a  length  of  about  6,000  feet.  Here  we  have  a 
difference  of  space  of  6,000  as  compared  with  1,800. 
1  am  glad  to  find  that  I  am  able  to  quote  a  practical 
zoologist  like  Professor  Agassiz,  and  that  I  am  IK 
be  regarded,  as  was  represented  to  the  House  of  Com- 
mons by  the  Honourable  Member  for  Galway.  and  by- 
Professor  Huxley,  and  to  the  whole  world,  as  standing 
alone  in  the  conclusions  that  I  have  come  to  as  to  the 
space  which  is  required. 

6598.  As  respects  the  giving  of  lectures   in   con- 
nexion with  the  Museum,  you  are  of  opinion  that  t  he- 
conjunction  of  the  function  of  Curator   with  that  of 
Professor  would  be    beneficial  in  all   respects  to    the 
Museum  ? — That  is  quite  the  result  of  my  ox  peri. 

6599.  If  those  functions  were  so   united  you  would 
think  it  expedient  that  there  should  be  some  mean     of 
improving  the  position  of  the  Curators? — No  doubt. 

6600.  You   would  desire  that  they  should  have   a 
larger    emolument   than   that    which    they  at    present 
receive  ? — There  is  no  doubt  that  that  would  increase 
the  ground  of  their  claims  as  public  servants  to  rccei\n 
higher  emoluments,  for  in  a  return  published  by  order 
of  Parliament,  including  all  the  memorials  of  the  several 
classes  of  officers  in  the  British  Museum,  there 
very  intelligible  comparative  table  of  the  emoluments 
received  by  the  public  servants  in  other  civil  depart- 
ments,  and   one  may  say  that  the   qualifications    and 
capabilities  of  the  gentlemen  in  the  equivalent  depart- 
ments of  the  British   Museum   are  at   least   cental   to 
those  in  the  PaymasterVoffice   and  other  department 
of  the  public  service.    Now,  therefore,  if  the  gent  I . 

in  charge  of  those  several  classes  and  sub-classes  of 
Natural  History  should  satisfactorily  give  to  the  public 
24  elementary  lectures,  I  do  not  conceive  that  more 
would  be  needed  for  the  purpose  that  I  have  in  view, 
and  I  cannot  doubt  but  that  the  Treasury  would  feel 
that  they  had  the  support  of  public  opinion  in  remu- 
nerating them  somewhat  more  adequately  for  their 
services. 

6601.  You  are  contemplating  a  series  of  24  lectures 
similar  to  those   which  you   gave   as   Professor  of  the 
I  lunterian  Museum  ? — 1  am. 

6602.  But  in  addition  to  those,  might  it  not  perhaps 
be  expedient  that  there   should  be  some  work  done  by 
assistants    who  might    accompany  bodies   of   working 
men    to    visit   the  collections    in    explanation   of  the 
collection? — Whenever  it   was  thought  that  the  wage- 
people  would  be  instructed    in  that  way,  no  doubt   The 
time  of  the  assistant  eoidd  be  given,  without  any  great 
detriment  to  his  work  by  doin< 

6603.  You  are  aware.  I  presume,  that  certain  plans 
have  been  prepared  for  the  Natural  History  Mus, 

which  it  is  proposed  to  erect  at  South  Kensington  ? 

I    have    been    in    cons! iint   communication    with    the 
Architect  and  the  officers  of  the  Board  of  Works  with 
reference  to  I  hose  plans  for  nearly  a  year  past. 

<>(>()  1.  Tlio-e  plans  are  now  in  this  room,  and  with 
respect  to  them  the  Commission  would  lie  very  de- 
sirous of  receiving  any  suggestions  that  you  have  to 
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make  ? — The  concluding  Reports  which  we  hail  the 
honour  to  make  to  the  Board  of  TrusteeB  about  a  month 

ago,  embodying  my  own  with  tho  Reports  of  tho 
keepers  of  each  of  tin'  principal  departments,  express 
oui'  lin.'il  and  conclusive  judgment  as  to  those  pl:m  B 

being  perfectly  sati.-licd  llial,  considering  (lie.  extent 
of  the  building  which  llie  Chief  Commissioner  of 
Works  proposed  in  sanction,  it  would  give  us  tlic  space 
which  is  required  for  our  present  collections  ;  lint 
you  will  no  doubt  see  the  Reports  of  Dr.  Gray,  Mr. 
Waterhoiise,  Professor  Maskelyne,  and  Mr.  C'arrut  hers. 
I  have  no  doiilit  they  will  all  be  called  for  by  Parlia- 
ment ami  printed,  and  you  will  then  see.,  and  it  was 
certainly  gratifying  to  me  as  Confirming  my  judgment 
with  regard  to  the  space  required,  that  they  one  and 
all  agreed  with  me  in  my  estimates  of  space,  and  if 
they  were  disposed  to  oft'er  anything  like  a  shadow  of 
objection  it  was  upon  the  ground  that  tho  space  was 
barely  sufficient  for  their  present  wants.  Then,  on 
the  other  hand,  one  of  the  arguments  which  led  us  to 
be  unanimous  with  reference  to  that  plan,  seeing  the 
paramount  advantage  of  getting  it  done  without  further 
delay,  was  that  we  should  at  all  events  exhibit  our 
collections  under  a  better  light  :  that  we  should  exhibit 
the  other  classes  more  in  accordance  with  the  way  in 
which  the  three  classes  which  I  have  above  men- 
tioned are  now  exhibited  at  the  British  Museum;  ami, 
besides,  that  wo  should  have  a  feature  which  I  have 
always  recommended,  namely,  a  large  apartment  for  a 
Type  Museum  or  a  museum  of  elementary  instruction, 
together  with  that  whicli  we  already  have  at  the 
British  Museum,  viz.,  a  room  for  the  exhibition  and 
explanation  of  the  British  Natural  History.  The  pro- 
posed Type  Museum  will  be  so  formed  as  to  be  capable 
of  being  used  as  a  good  lecture-room  for  elementary 
lectures.  The  British  collection  and  the  typical  collec- 
tion will  be  those  parts  of  the  Museum  which  could 
with  perfect  safety  be  lit  up  with  gas  so  as  to  permit 
the  public  to  be  admitted  in  the  evening,  and  I  believe 
giving  all  the  information  and  pleasure  that  evening 
•;s  would  require.  Many  Members  of  Parliament 
from  time  to  time  have  spoken  about  it,  and  those  are 
the  general  features  of  the  plans  which  you  now  have 
before  you. 

660o.  1  understand  you  to  refer  for  the  full  expo- 
sition of  your  own  opinion  and  that  of  the  Curators 
of  the  several  departments  to  the  Reports  which  have 
been  presented  to  the  Treasury? — Yes. 

6606.  {Professor  Huxley.)  Will  you  be  kind 
enough  to  inform  the  Commission  whether  you  for- 
warded to  the  Secretary  a  precis  of  your  evidence  as 
udly  done  at  the  request  of  the  Secretary  ? — I  do 
not  know  what  you  mean  by  a  precis  of  the  evidence. 
I  forwarded  to  the  Chairman  of  the  Commission  the 
subjects  upon  which  it  appeared  to  me  that  I  could 
speak  with  most  advantage  with  reference  to  the  aim 
of  this  Commission. 

(>(>07.  Did  not  Mr.  Lockycr  ask  you  to  supply  such 
a  document  to  the  Commissioners  ? — I  do  not  know 
that  he  did.  He  informed  me  that  Mr.  Winter  Jones, 
I  think,  had  sent  some  account  of  the  subjects  upon 
which  he  wished  to  be  examined. 

6608.  You  did  not  then  decline  to  send  a  precis  of 
your  evidence  to  them  ? — No,  I  do  not  remember  that 
the  question  was  asked. 

(i6()9.  I  understood  you  to  say  that  you  considered 
one  of  the  great  advantages  that  would  be  derived 
from  the  giving  of  lectures  by  the  Keepers  of  col- 
ins  to  be,  that  they  would  be  able  to  supply  the 
teachers  of  elementary  schools  with  the  instruction 
requisite  for  them  ? — Yes,  that,  is  one  advantage. 

(i(JK).  Do  you  consider  that  the  number  of  lectures 
that  yon  have  mentioned,  namely  24,  would  be  the 
oulside  of  those  given  by  those  persons  ? — I  do. 

6<ill.  Do  you  consider  that  a  person  could  be 
qualified  to  become  a,  teacher  of  elementary  zoology 
by  hearing  24  lectures  upon  that  subject  ?— Not  by 
hearing  24  lectures,  but  12  distinct  courses  of  such, 
anil  by  the  guidance  that  (hose  lectures  would  give  him 
with  regard  tohisown  elementary  reading  and  studies, 
j  do  not  suppose  that  anyone  could  be  made  into  a 
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teacher  of  Natural  History  merely    by    listening  to    /?.  Owen,  En/., 

led  1 1 res.  M.  f>     I'.K.X. 

6612.  Do  )oil  cnntemplate  (hat,  each  keeper  or 
curator  shall  give  a  course? — Yes,  in  reference  to 
the  subjects  which  I  have  mentioned. 

66KJ.   Will  you  mention  what  were   iho^e  .-iibjeci^? 
— Ethnology,   Mammalogy,  Ornithology,  Ichthyology 
and  I  le.rpclology,  Malacology  and   Conchologv,  Knto- 
mology,    /oophytology,    Botany    (recent    ai 
(jeology,  Paleontology,  Mineralogy. 

6614.  Then    those   are    to    be   strictly   elementary 
lectures  ? — That  requires  a  definition  of  tho  meaning 
of  "  strictly  elementary." 

6615.  Are   they   to   be   elementary   in   any 
whatever  ? — Tho   course  of  lectures  nm-i    be  neces- 
sarily elementary  that  are  given  to  the  class  of  auditors 
coming  to  hear  them,  and  1  suppose  having  that  object 
in  view. 

6616.  That  is  to  say,  those  gentlemen  being  special 
mammalogists,    or    special    ornithologists,    or    special 
entomologists,  are  considered  to  be  the  fittest  possible 
persons  to  give  merely  elementary  lectures  upon  their 
particular  subjects  ? — There  is  no  question  of  the  con- 
sideration of  comparative  fitness   at  all    in    the  matter, 
but  the  gentleman  who  has  charge  of  the  department 
in   my  humble  opinion  would  be  most  likely  to  give  a 
satisfactory  course,  a  course  having  that  aim  which  I 
ha\  e  spoken  of  and  have  in  view. 

6617.  From  the  nature  of  the  instruction  the  course 
would,  I  presume,  be  the  same  year  after  year  ? — He 
would  not  be  tied  down  by  any  definition  ;  it  would  be 
left  to  his  judgment. 

6618.  But  how  could  the  teachers  in  the  elementary 
schools  be  benefited  by  that  year  after  year,  unless 
the  course  of  lectures  wore  substantially  the  same  ? — 
Because  science  advances  and  changes  its  front. 

6619.  Does  science  advance  so  veiy  fast  that  the 
schoolmasters  of  the  elementary  schools  require  a  sepa- 
rate course  of  lectures  every  year  ? — That  is  a  quest  ion 
which  1  think  the  Commission  will   hardly  call    upon 
me  to  enter  upon  a  discussion  of.     I  beg  leave  to  ask 
whether    that   abstract  question   is  one  which  I  can 
be  fairly  called  upon  to  answer.     I  have  given  you  all 
the  information  that  I  think  can  bo  profitably  given 
on  this  matter. 

6620.  With  respect    to  the   question  of  a  typical 
exhibition,  or  an  exhibition  of  a  typical  series  of  speci- 
mens,  did  you    propose,    in    your  original   plan-,    to 
exhibit  the  whole  of  the  specimens  of  insects  that  you 
might  possessan  the  Museum  ? — I  conclude  my  Report 
of  1862  with  these  words  :  "  In  the  fulfilment  of  such 
''  aims,  however,  the  principle  of  selection  might   and 
"  would  still  guide  the  arranger  of  the  several  clas>es 
"  in  the  proportionate  space  which   1  have  estimated 
"  should  bo  allotted  to  each."     If  any  conclusion  can 
be  drawn  from  that,  it  must  be  the  conclusion  that  the 
writer  of  it  does  not  recommend  that  the  whole  of  any 
class  should  be  exhibited,  but    that  the  principle  of 
selection  should  guide  the  arranger.     Then  I  go  on  to 
say,  "And  in  conclusion   I  would  remark    that  such 
"  space  once  being  provided  for,  a  consistently   pro- 
"  portional  display  "  (that   is  more  for   one  class  and 
less  for  another)  "  of  every  class,  giving  a  coinpre- 
"  hensivo  view  of  the  entire  range  of  Natural  History 
"  from   man    to  the    mineral,    the     increase   of    ex- 
hibition space   would   not  need  to  keep  pace  with 
the  increasing  number  of  the  added  species  of  the 
several  classes;  the  stored  proportion  of  specimens 
would    increase    with     the    increasing   number    of 
known  species  ;  and  this  at  least  is  certain,  that  such 
a  necessity  for  space   as  now  presses  would   ne\er 
recur." 

6621.  Will    you   be    good    enough    to    inform    the 
Commission  how  far  this  principle  of  selection  di tiers 
from  the,  principal  of  typical  exhibition  ? — If  you   will 
define  what  you  mean  by  "  typical  exhibition,"  I  may 
perhaps  be  able  to  give  you  an  answer. 

6622.  What  I  mean  is  selection  ? — But  you  do  not 
give  any  principle  of  selection. 

(>(J2;i".  The  principle  of  selection  is  to  take  those 
specimens  which  exhibit  the  most  clear  and  di.-tiuct 
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and   certain    modifications    of  form     throughout   the 
ur.mp  :   the  principle  of  typical  selection  is  quite  well 


understood.      Will   you 


what   you    mean  by 
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:i,,d  on  wlial  principle  you  Would  make  your 
selection'— Having  some  regard  to  the  time  of  the 
OommiMiOB,  1  think  1  must  beg  leave  to  decline 
answering  that  question  oll'hand. 

(iiiL'l.  Is  it,  impossible  to  answer  that  question 
briefly?— If  anyone  will  tell  me  what,  he  means  by  a 
tvpe/I  can  perhaps  get  some  groundwork  or  stand 
point  for  an  answer. 

(i(>25.  That  is  not  the  question  at  present.  You  have 

told   the  Commission    that    you   propose,  and    always 

proposed,  to  follow  the  principle   of  selection  in 

displaying  specimens  in  \our  museum.      I  now  request 

you  to  bo  good  enough  to  inform  the  Commission  what 

you  mean  by  that  principle  of  selection  ?— That  would 

ier  illustrated  by  seeing  the  way  in  which  it  has 

I  nit  in  practice.    I  should  recommend  the  members 

of  the  Commission  to  go  to  our  galleries  and  see  what  we 

do  exhibit,  and  then  go  down  and  see  what  we  keep  in 

store.     I  should  be  most  happy  to  give  every  assistance 

to  every  member  who  may  visit  our  museum,  that  he 

may  judge  for  himself  what  the  principle  is. 

6(i26.  Can  you  state  that  there  is  any  difference 
whatever  between  the  principle  of  selection,  which 
you  advocate,  and  the  principle  of  typical  exhibition, 
which  you  have  just  been  condemning?  —  That 
depends  upon  what  a  naturalist  may  mean  by  a 
"  type." 

6627.  But  having  condemned  just  now  the  principle 
of  typical  exhibition,  you    must  have  been   aware,  I 
presume,    of   what    you    were    condemning  ? — With 
reference,  for  example,  to  the  Tapirs;  one  species  is 
South  American  and  another  is  Sumatran  ;  then  there 
are  two  others  that  are  found  in  South  America  ;  they 
differ  in  colour  and  in  some  other  respects.     Which 
should  be  selected  for  exhibition  as  the  type  Tapir  ? 
One  naturalist  says,  "  Exhibit  the  type  Tapir,  and  put 
"  the  others,  as  Mr.  Gregory  suggests,  in  drawers  or  in 
"  some  out-of-the-way  place."     You  will  observe  that 
in  my  Report  I  refer  to  classes  and  groups  of  animals 
as  affecting  the  curator  with  reference  to  what  he  ex- 
hibits differently  in  different  classes,  and  that  which  will 
apply  to  insects,  for  example,  will  not  apply  to  Tapirs. 
We  want,  besides  showing  the  Sumatran  Tapir  to  the 
public,  to  give  the  zoologist  the  means  of  determining 
the  specific  characteristics  of  the  Tapirs  which  perhaps 
may   have  been   brought    from    the   Andes  or  from 
Central  America.     I  say  that  practically  the  Curator 
of  the  Museum  would  exhibit  every  one  of  the  known 
species   of  Tapir,  for   this   reason,   that  if   its  skin 
were   doubled    up   and    put   into    a    store-room,    it 
would  be   much   more   difficult  for  the  zoologist  to 
study,  and    to    have    the    stiff  folds   pulled  out   to 
exhibit  it,  than  if  it  were  well    set  up  in   a  more 
convenient  place  in  a  good  light,  where  he  might 
go    from    one    tapir    to  the  other    to  compare  them. 
That  is  an  example  of  the  grounds  on  which  I  would 
exhibit  the  species  of  Tapirus,  in  the  absence  of  any 
definition  of  the  type  Tapir.     It  is  true,  my  friend  Dr. 
Gray  adopts  this  arbitrary  mode  of  defining  the  type 
Tapir.  The  type  Tapir,  he  says,  is  that  tapir  which  was 
first  called  Tiijtints.     That  is  a  common  definition  of  a 
type  animal  ;  it  is  ihat  type  which  has  lirs;t  received  the 
generic  name — it  is  the  type  of  the  genus.     But  it  is 
frequently  found  afterwards   Ihat  there  arc  a  number 
of  specie:-    that,   agree   with  each  other  more  in   ex- 
emplifying   the   generic    characters,  and    that  the  one 

Men  is  perhaps  the  most  aberrant  in  the  group — 
it  may  be  a  group  of  12,  and  it  is  the  twelfth  that  is 
the  most  aberrant,  whereas  there  arc  8  or  10  in  the 
middle  port  of  the  group  that  really  are  what,  in 
another  point  of  view,  maybe  called  more  typical  of 
the  genus.  You  must  observe  that  to  a  Commission 
having  for  its  view  the  advancement  of  science,  what 
a  waste  of  time  it  must  be  to  go  into  these  abstract 
zoological  questions. 

6628.  1   think   it   is  for  the   Commission  to  decide 
whether  it  is  a  waste  of  time  or  not.     I  must  now  ask 
you,  supposing  you  had  to  exhibit  the  whole  of  a  class 


of  the  group  Rodent  ia,  whether  you  would  apply  that 
priucq-le  "f  selection  to  that  group? — Unquestion- 
ably. 

(i(i^i>.  On  what  grounds  would  you  make  your 
selection  ? — I  should  make  the  selection  by  exhibiting, 
for  instance,  the  genus.  Mils  as  it  is  now  restricted.  I 
think  I  should  select  those  that  had  the  dental,  and  the 
digital,  and  other  external  characteristics  of  the  genus 
Mas,  in  the  best  ami  least  variable  form,  and  then  I 
should  put  also  into  the  exhibition  some  of  those  that 
having  those  characteristics  which  led  to  their  being 
referred  to  the  genus  Mus,  yet  still  were  remarkable 
for  their  large  size,  or,  perhaps,  for  an  unusual  length 
of  tail,  or  it  might  be  for  some  very  definite  and 
striking  peculiarity  of  colour,  having  in  view  always 
the  three  or  four  aims  of  a  National  Collection. 

6630.  In  other  words,  you   would   select  what  you 
would  consider  types  ? — No;  certainly  not.     I  should 
select,   besides   the    type,  those  that  would    be  most 
striking  and  interesting  to  the  general  visitor.    I  would 
not  only  exemplify  what  you  may  call  the  type  of  the 
genus,  supposing  you  have  n  definite  idea  of  it,  but  its 
most  remarkable  variations. 

6630a.  I  gather  that  you  stated  just  now  that  the 
type  collection  which  you  said,  or  as  I  understood  you 
to  say,  would  be  formed  in  the  new  museum,  would 
give  all  the  information  that  visitors  could  require  ? — 
No ;  certainly  not.  I  expressly  stated  that  my  type 
museum  would  only  be  considered  as  conveying 
elementary  information  of  the  leading  characteristics  of 
the  leading  groups. 

6631.  1  wish  to  ask  whether  my  impression  is  cor- 
rect, because  the  words,  as  1  imagine,  which  you   used 
were  these  :    the  type   collection  would  give   all   the 
information  which  visitors  could  require  ? — That  must 
be  a  mistake. 

6632.  Do  I  rightly   understand    you   that  you    are 
completely  satisfied  with  the   internal  arrangements  of 
the  Museum  as  the  plans  arc  now  placed  before  you  ?— 
Perfectly. 

6633.  Is  the  arrangement  of  the  plan  for  the  interior 
of  the  Museum  now  the  same  as  it  originally  was,  or 
has  it  undergone  a  modification  in  consequence  of  the 
representations  of  the  present  officers  of  the  British 
Museum  ? — Several  modifications  were  made  before  we 
finally  came  to  a  general  agreement  and  understanding. 
The  modifications  which  1  spoke  of  were  modifications 
which  were  approved  by  the  architect  as  not  involving 
any  direct  contravention  or  breach  of  the   main  prin- 
ciple, and  not  attended  with  any  increase  of  cost. 

6634.  Have  you  any  opinion  yourself  as  to  the  best 
way  of  making  the  collections  accessible  at  once  to  the 
public  and  to  the  students,  so  as  not  to  shut  either  out 
from   examining  them  when    necessary  ? — My    expe- 
rience is  that  the  best  way  of  making  the  collection 
useful  for  the   scientific   investigator  and  student  is  to 
have   a  room  where  the  specimens,  with  regard  to  a 
special  subject,  can  be  brought  to  him   to    compare. 
That  is  my  experience  of  that  which  scientific  visitors 
best  like.     They  like  to  be  uninterrupted  by  general 
visitors,  to  have   a  room  to  themselves,  a  good  light, 
and  to  have  brought  to  them   from  time   to  time  as 
many  specimens  as  they  may  wish  to  compare,  and  for 
those  rooms  I  have  insisted   strongly,  from  the  com- 
mencement, that  there  should  be  ample  provision  with 
a  good  light,  and  for  the  artists  also. 

6635.  Unless  1  am   misinformed,    a   plan   was  sub- 
mitted to  the  Trustees  in  which  intermediate  galleries 
for  storage   purposes  were    placed  between   the  prin- 
cipal galleries  ;  was  that  plan  accepted  or  rejected  ? — 
I  do  not  know  anything  about  such  a  plan. 

6636.  Did  it  never  appear  upon  the  plans  that  were 
submitted  ? — I  do  not  know  at  all  to  what  you  are  now 
alluding. 

6637.  I  think  in  that  plan  {handing  a  plan  to  tlie 
icitnrxs)  you  will  see  there  is  a  provision  made  for 
intermediate  galleries,  which   arc  marked   of  a  light 
colour  between  the   principal   galleries ;    is  that  the 
plan  which  is  finally  approved  of? — I  see  it. 

6638.  And   those  light    spaces    mark    intermediate 
galleries  between  the  principal  ones,  do  they  not  ?— 
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I  would  suggest  that,  with  reference  to  those  plans, 
you  would  get  much  more  definite  and  practical  and 
useful  information  from  the  architect,  lie  will  be 
a!  ile  to  tell  you,  because  we  iieverc:iii  lie  <|iiite  sure.  We 
may  have  tinallv  dc.tenuined,  and  that  determination 
<_Coes  \vil!i  our  Report — our  report  is  received  by  the 
Trustees — llieii  the  Trustees  have  to  c-oniiuunieale  with 
tin'  Hoard  of  Works,  and  the  Hoard  of  Works  have  in 
communicate  with  the  Treasury.  There  may  be  circum- 
stances which  we  know  nothing  at  all  about,  and  they 
come  back  bused  upon  very  different  views,  and  views 
which  I  have  no  doubt  must  he  taken  into  considera- 
tion, and  therefore  I  should  be  very  glad,  if  yon  will 
permit  me,  to  refer  all  <[nestions  upon  the  plans  to  be 
settled  by  the  architect,  because  he  knows  exactly 
what  our  final  views  were,  and  those  final  views  are 
embodied  in  the  Reports  of  which  1  ba\e  spoken, 
which  no  doubt  will  appear  iu  print. 

6639.  (Sir  John  Lubbnck.)  But  are  those  your 
final  plans  ? — I  should  have  to  go  over  a  great  deal 
of  complex  matter  again,  for  they  were  finally  deter- 
mined after  full  study.  I  am  very  willing  for  the 
present  to  east  it  out  of  my  head  till  we  get  finally  at 
work.  This  is  about,  the  sixth  set  of  plans  of  the 
Museum  that  1  have  had  to  consider  and  go  over  from 
the  time  we  began,  and  1  must  observe  that  all  of 
them  are  according  to  the  main  principle  of  that 
Museum  of  the  College  of  Comparative  Anatomy  which 
was  built  bv  Sir  Charles  Barry,  40  years  ago  nearly, 
for  the  College  of  Surgeon^  after  my  appointment  there, 
and  which  snpeiveded  the  old  museum  building,  which 
I  found  when  I  first  took  service  there.  The  old 
museum  was  a  building  of  very  great  architectural 
pretensions,  but,  giving  us  the  minimum  amount  of 
accommodation  for  display,  and  the  minimum  amount  of 
light  too,  it  was  finally  determined  to  do  away  with  it 
entirely,  and  the  Council  most  prudently  put  the 
matter  of  the  new  museum  entirely  with  the  architect, 
Mr.  Clift,  and  myself,  and  out  of  that  arose  the 
museum  of  the  College  of  Surgeons,  which  is  lighted  at 
the  angle  between  roof  and  side- wall,  and  in  which  1 
think  we  have  the  maximum  amount  of  light,  and  the 
maximum  amount  of  exhibition  room.  The  principle 
of  this  plan  of  lighting  has  been  adopted  for  the 
museum  in  Jermyn  Street.  I  have  always  insisted 
upon  that  in  the  first  instance  as  the  basis  of  the  plans 
for  the  Natural  I  listory  Museum.  It  was  accordingly 
adopted  by  Mr.  Hunt,  and  afterwards  by  Captain 
Fowke,  and  afterwards  by  Mr.  Watcrhouse,  and  has 
finally  issued  in  the  plans  now  before  you. 

6640.  So  far  as  those  intermediate  galleries  go,  that 
is   a   matter  rather   of  principle,  and  I  should  like  to 
know  whether  you  approve   of  them  ? — Those   spaces 
might  be,  ntili/.ed  rather  as  store-rooms,  eras  prelimi- 
nary  arranging   rooms,  and  comparing  rooms  ;    they 
would   not  be   those  to   which    the  public    would    be 
admitted. 

6641.  (Professor  S/o/tes.)  You  mentioned  a  consider- 
able number  of  subjects  on  which  you  conceive  that 
lectures  might  be  given — the  staff  of  lecturer.-;,  sup- 
posing it  to  be  the  same  as  at  present,  would  be  only 
four,  1  think,  or  five  if  you   include  yourself? — Yes  ; 
for  example,  the  gentleman  who  would  hold  Ur.  Gray's 
position,  as  Keeper  of  Zoology,  T  think  it  most  likely 
would  take   Mammalogy,    but  he   might   choose   any 
subject  ;  but  then   there  is  an  Assistant  Keeper  who 
has  special  charge  of  the  Ornithology,  that  gentleman 
at  present  being  Mr.  George  Robert  Gray.     There  is 
a  Senior  Assistant,  who  has  special    charge    of   the 
cold-blooded    animals,    reptiles,    and    fishes;     that    is 
Ichthyology  with  Herpetology — that  is  Dr.  Giintlier, 
than  whom    no   one  could   give   a   more   satisfactory 
course  of  21  lectures  without  in  the   slightest  degree 
interfering  with  his  curator's  work.     Then  we  have 
first-rate  entomological  senior  assistants,  in  Mr.  Fred. 
Smith  and   others,  admirably  adapted  to  give  elemen- 
tary lectures   in   entomology  and  the  economical  rela- 
tions of  insects,  and  so  forth.     We  have  in  Dr.  P.aird, 
ii  gentleman  who  has  special  charge  of  the  shells,  and 
who  could  give,  lectures  on   Malacology.      We  have  in 
Mr.  Kent,  a  gentleman  admirably  qualified  for  giving 
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elementary  instruction  on  the  Zoophytes  or  Itadiata,  R. 
and  who  I  hope  soon  will  be  a  senior  assistant;  M.D.,  F.R.S. 
SO  that  we  have  in  each  of  those  elates  gentlemen  n  March  1871 
who  arc  experts  in  their  several  sciences.  Mr. 
Carrnthers,  who  has  given  excellent  lectures  at  the 
'.'oval  Institution,  could  give  lectures  upon  Botany — 
Professor  Maskelync,  who  has  lung  given  lectures  at 
Oxford,  could  give  lectures  on  Mineralogy.  I  have, 
no  doubt  that,  Mr.  Walerhonse,  or  at  all  events  Iho 
gentleman  in  charge  of  the  (ieologv,  would  lie  able  to 
give  a  course  of  Pahcontology,  but.  that  MieneE  will 
probably  be  divided,  and  we  should  have  probably  a 
course  of  Vertebrate  Paheoutologv,  and  another,  which 
Mr.  Woodward  would  be  adapted  to  give,  on  Inverte- 
brate Paleontology.  All  these  things  would  grow  out 
pro  re  nuln. 

6642.  Would  you  make  it  essential  that  every 
a  -i -taut  curator  should  be  able  to  give  a  course  of 
lectures,  if  it  were  required  ? — I  should  make  it 
essential  before  any  junior  assistant  was  appointed  as 
senior  assistant,  to  the  special  care  of  any  particular 
class  or  group  of  classes,  that  he  should  as  a  duty  be 
capable  of  giving  the  limited  number,  as  it  may  seem, 
of  24  lectures  :  so  limited  in  order  to  meet  the,  no 
doubt  in  many  respects,  well-grounded  objection  of 
my  excellent  colleague,  Mr.  Winter  Jones,  the  fear, 
vi/.,  lest  this  giving  of  lectures  should  interfere  with 
the  direct  work  of  the  conservatorship. 

6(i43.  (Dr.  Shnrpei/.)  Do  you  attach  much  value 
to  local  museums  as  a  means  of  creating  a  taste  for 
science  and  for  promoting  the  study  of  it  ? — They  are 
of  great  use  in  that  relation  in  the  large  towns. 

6644.  1  forget  whether  you  were  on  the  Committee 
in  1856,  to  whom  a  question  was  referred  by  the  Royal 
Society — a  question  that  came  before  Parliament,  in 
fact,  respecting  the  position  of  science  and  men  of 
science  in  this  country,  and  the  means  of  promoting 
science.  That  Committee  consisted  of  the  Royal 
Society,  and  those  associated  with  them  in  the  Govern- 
ment Grant  Committee,  and  in  one  of  their  Reports 
they  introduced  the  recommendation  that  duplicate 
specimens  from  the  British  Museum  and  other  insti- 
tutions supported  at  public  expense  be  distributed  to 
provincial  museums  ? — I  believe  I  was  on  that  Com- 
mittee. 

664.5.  That  recommendation  was  handed  in  to  the 
Prime  Minister,  of  course,'  among  many  others  ;  but  we 
had  heard  in  evidence  that  the  British  Museum  rather 
declines  to  accept  of  the  duplicate?,  from  the  incum- 
brance  that  they  occasion  and  the  trouble  of  preserving 
them  ;  but  do  you  think  it  would  be  at  all  feasible  for 
the  Museum  to  accept  all  the  duplicates  that  are  ottered 
to  them,  and  rather  to  encourage  more  to  be  sent,  par- 
ticularly from  the  Admiralty  and  other  public  depart- 
ments, and  to  distribute  them  to  the  local  museums, 
because  I  presume  that  you  know  better  than  I  do 
that  a  local  mu-eum  sometimes  is  well  supplied  with 
a  particular  series  of  specimens,  and  very  ill  supplied 
otherwise  ;  and  sometimes  there  are  very  good  de- 
tached specimens,  but  unconnected  with  each  other, 
and  by  a  very  moderate  addition  these  blanks  might  be 
tilled  up,  and  the  collection  rendered  more  systematic 
and  more  representative  and  useful.  Do  you  think 
that  any  sort,  of  agency  could  bo  established  through 
the  British  Mn.-einn  for  effecting  that  purpose  ? — You 
have  exactly  expressed  what  has  been  frequently 
parsing  through  my  own  mind  in  connexion  with 
duplicates.  I  have  always  looked  forward  to  the 
realization  of  some  such  plan  as  that  lor  our  Natural 
History  collections.  We  cannot  do  it  in  our  present 
condition  satisfactorily,  but  with  those  very  small  in- 
termediate galleries  that  have  been  pointed  out,  there 
are  conditions  of  space  which  would  enable  us  first  to 
determine  (and  it  is  a  very  difficult  thing  to  do  safely) 
what  we  can  put  aside  as  duplicates,  but  that  unques- 
tionably will  be,  if  I  am  spared  to  go  on  with  this 
work,  one  of  my  first  duties  when  we  get  space 
enough  and  light  enough.  Then  that  space  would 
enable  us  to  press  upon  the  Admiralty  not  to 
allow  collections  obtained  by  public  money  to  go 
into  private  hands,  but  to  be  sent  always  in  the 
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first  instance  to  the  British  Museum,  which  would 
put  aside  all  the  duplicates  to  go  to  other  museums 
in  the  ratio  of  their  importance  and  utility;  for  ex- 
ample,  to  Oxford,  Cambridge,  and  other  teaching 
exhibitions  in  tlie  first  instance,  and  afterwards  to 
Inciil  iind  provincial  museums  ;  but  unquestionably 
that  would  be  one  and  I  believe  a  very  important  work 
of  a  national  collection  of  Natural  History  in  the 
diffusion  of  the  means  of  teaching  by  specimens. 

6646.  Might  not  local  museums  be  classified  accord- 
in-;   to   the   importance   of  the  locality?  —  Yes,   that 
would  be  so. 

6647.  And  they  would   be   supplied  with,  in  some 
cases,  a  larger  and  more  full  collection,  and  in  others 
with  a  smaller   collection,  but  still   a   useful  one   for 
instruction  ?  —  Yes,  there  are  a  number  of  local  museums 
in  the  metropolis,    such  as   at  the   east   end,  and  in 
other    parts,  which  would  have  great   claims   to   such 
duplicates. 

6648.  That  would  be  naturally  one  great  desidera- 
tum in  the  teaching  of  science  ;  that  is,  teaching  from 
the  actual  subjects  themselves,  in  place  of  merely  from 
a  book,  in  places  where  the  students  could  not  meet 
with  that  opportunity  of  doing  so  ?  —  Precisely  so. 

6649.  (Professor  Stokes.)  Supposing  the  distribu- 
tion of  duplicates  to  local  museums  were  carried  on 
pretty   extensively,  do    you    think    that  that   would 
involve   much   addition    to  the   staff  of   the  British 
Museum  ?  —  I   do   not   see  the    conditions    for    much 
addition  at  present. 

6650.  It  would  not  take  up  too  much  of  the  time  ?  — 
No,  I  think  not,  at  least  the  duplicates  are  not  now  so 
numerous  and  extensive  as  that. 

6651.  (Dr.    Sharpey.)  But,     there   would     be    no 
hindrance  to  putting  additional  strength  in  if  it  became 
important  ?  —  There  is  no  doubt  that  it  requires  a  great 
deal  of  exact  technical  knowledge  to  determine  upon  a 
duplicate,  and  the  longer   you   live  and  the  more  ex- 
perience you  have,  the  more   cautious  you  become  in 
finally  determining  what  is   a   duplicate.     That   has 
happened  in  another  department  of  the  Museum  with 


reference  to  printed  books,  because  some  books  have 
been  considered  to  be  duplicates  ;  but  a  bibliopole 
attaching  an  artificial  value  to  some  title  page  for 
example,  that  may  have  been  changed  and  put  into 
one  edition,  perhaps  letters  in  red  in  it  and  not  in  the 
other,  finds  out  that  that  is  not  a  '  duplicate.'  Circum- 
stances of  that  kind  have  led  to  very  great  reticence 
and  care  in  pronouncing  about  duplicates.  With 
regard  to  fossils,  which  are  frequently  fragmentary,  it 
is  extremely  dangerous  to  give  away  a  thing  on  the 
idea  of  its  being  a  duplicate,  for  it  may  show  a 
little  character  which  the  others  do  not:  but  all 
that  requires  very  careful  looking  into,  and  would  be 
a  condition  of  requirement  of  more  service. 

6652.  But  the  determination    having    once    been 
made  it  might  be  the  duty  of  some  competent  person 
then  to  assign  them  to  the  proper  locality  which  stood 
most  in  need  of  them,  or  where  they  would  be  most 
useful  ? — Yes. 

6653.  (Sir  John  Lubbock.)  I  rather  gather  from 
what  you  have  said   that  the  labour  of  determining 
whether  a  specimen  is  a  duplicate  or  not  is  really  the 
principal  labour  ? — Yes,  that  is  labour  which  must,  of 
course,   be   done   by   the   head    of   the   department 
generally,  who  thoroughly  knows  what  he  is  about. 

6654.  Supposing  a  collection  is  sent  to  the  British 
Museum,  when  you  have  determined  which  specimens 
in  that  collection  are  duplicates  and  which  are  not, 
you  have  practically  completed  the  heaviest   labour 
that  you  have  to  deal  with,  have  you  not  ? — Quite  so. 

6655.  It  is  not  so  much  the  dealing  with  the  dupli- 
cates, as  the  determination  of  the  duplicates,  which  is 
the  difficulty  ? — Exactly  so. 

6656.  (Chairman.)  Is  there  anything  else   which 
you  would  desire  to  state  to  the  Commission  ? — I  do 
not  think  there   is   anything  else  except  my   strong 
desire  from  my  past  experience  of  the  effects  of  Com- 
missions  and  Committees  that   there    should   be   no 
unnecessary  delay  with  regard  to  carrying   out  the 
plans. 


The  witness  withdrew. 
Adjourned  to  to-morrow  at  half-past  11  o'clock. 
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6657.  (Chairman.)    Will  you  be  good  enough  to 
describe  the  office  which  you  hold  in  relation  to  the 
botanical  establishments  at  Kew  ? — I  am  Director  of 
the  Botanic  Gardens  both  as  a  scientific  establishment, 
and  as  a  place  of  popular  resort ;  of  the  Herbarium, 
the  Library,  and  of  the  Economic  Museums. 

6658.  Will  you  be  kind  enough   to  describe  to  the 
Commission  the  nature  of  the  scientific  work  which  is 
turned  out  from  the  Herbarium  at  Kew  ? — It  is  partly 
public  and  it  is  partly  private.     It  is  public  in  so  far 
as  this,  that  for  about  40  years  the  Herbarium  now  at 
Kew  has  been  the  recipient  of  almost  all  collections 
made    by   Government    Expeditions,  and     the    chief 
recipient  of  contributions  from   the,  herbaria  of  Con- 
tinental  museums,   and   of  both   British  and  Foreign 
travellers.   It  has  furnished  during  this  period  materials 
for  the  publication  of  about  140  volumes  on  botanical 
subjects,   many    of    these    being    accounts    of   plants 
collected    by    Government    Expeditions,   monographs 
published  by  officers  connected  with  the  Herbarium, 
colonial  floras,  and  works  of  that   description.     Some 


of  these  have  been  paid  for  by  the  Government,  some 
issued  at  the  expense  of  the  author,  others  at  that  of 
the  publishers. 

6659.  Besides  which  I  apprehend  there  have  been 
monographs  on   subjects  of  interest  ? — Yes  ;  various 
monographs    have    been    chiefly    published    in    the 
Liuneaii  Transactions. 

6660.  What  have  been  the  relations  of  the  Museum 
at  Kew   with  the  British   Museum  ? — They  are  com- 
peting  bodies  ;  but  hitherto  the  chief  Government 
collections  have  been  sent  to  Kew. 

6661 .  Has  there  been  insufficient  space  in  the  British 
Museum   for  the  reception  of  specimens  and  the  en- 
largement of  its  herbaria,  or  has  any  other    obstacle 
interfered  ? — With   regard  to  the   British  Museum  I 
do  not  think  any  person  can  answer  that  except  the 
officers  of  the  establishment.     I  do  not  think  that  the 
nature  and  extent  of  its  botanical  collections,  or  their 
condition,  is  well  known  except  to  its  officers. 

6662.  Will  you  describe  the  nature  and  extent  of  the 
Mii-citm  at  Kew  ? — Of  museums  proper,  apart  from 
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the  Herbarium,  there  are  throe  ;  they  wore  designed 
primarily  to  demonstrate  to  the  public  the  uses  to  which 
plants  are  put,  by  exhibiting  specimens  that  illustrate 
useful      plants,     maps    showing     their    distribution, 
diagrams  showing   their    slruelure,  and  specimens  of 
the  products  which  they  allbrd.      They   am  arranged 
scientifically,  according  to  the  Natural  System,  and.  as 
far  as  they  have  been  procured,  all  the  products  of  the 
plants  are  shown.     At  the  same  time  it  is  the  recep- 
tacle for  .-ill  specimens   that   are  not  fitted  to  be  kept 
in  an  herbarium  ;  for  instance,  there  are  many  fruits 
and  seeds   which  are  interesting  from  their  structure 
or  from   their  appearance,   but  which,    though    they 
are  not  of  economic  value,  are  placed  in  the  museums, 
because  they  could  not  be  put  into  the  herbarium. 
Thus  the  museums  serve  a  double   object.     They  are 
ancillary  to  the   herbarium  in  containing   specimens 
not  fit  to  be  placed  in  the  herbarium,  and  they  are 
instructive  to  the  public,  inasmuch  as  they  show  the 
uses  to  which  the  plants  of  all  natural  orders  are  put. 
6663.  What    are    the    relations    of  this  Industrial 
Museum  to  that  which  exists  at  South  Kensington? — 
Hitherto    there    has    been    no   competition  between 
them,  as  far  as  I  am  aware  ;  for  the  Museum  at  South 
Kensington    contains    chiefly   manufactured     articles 
arranged  according   to  their  uses.     For  instance,  in 
Kew    the    fibres    used    for    textiles    are    arranged 
under  the  Natural  Order  to  which  each  belongs ;  the 
European   flax   going  into    the  case  illustrating    the, 
Natural  Order  to  which  the  flax  plant   belongs  ;    the 
New  Zealand  flax  under  another  order,  and  the  hemp 
under  a  third  ;  but  in  South  Kensington  all  the  flaxes 
would  be  brought  together.     Further,   South  Ken- 
sington   exhibits    extensive    series    of   manufactured 
articles,  whereas  at  Kew  little  is  shown  beyond  the 
raw  product,  and  one  or  two  manufactured  articles 
to  attract  public  attention  immediately  to   its  uses. 
South  Kensington,     as    I    understand    it,    affords    a 
complete    illustration  of  the   uses    of   vegetables   as 
applied  to  art,  arranged  under  their  applications. 

6664.  Could  you  give  the  Commission  information 
as  to  the  charges  of  the  staff  of  the  Museum  at  Kew  ? — 
The  museum  collections  occupy  three  buildings.    I  may 
say  that  we  prefer  three  buildings   to  one  building, 
because  of  the  immense  numbers  that  visit  the  estab- 
lishment   in    summer,   and    the  consequent   crowding 
around  attractive  objects  like  the  museums.     For  the 
three   museums    there  is    one    Curator,    who   has     a 
maximum   salary    of    ISO/,    a    year.      The     scientific 
arrangement   of   the  museums  devolves   upon    myself 
and  upon  the  Keeper  of  the  Herbarium  and  Library, 
who  is  my  principal  scientific  aid  in  the  establishment. 
He   has  a  salary  of  400/.  and  a  house,  and  he  has 
two    assistants    and   a  clerk ;    that  is  the    whole  of 
the  scientific  staff  of  Kew. 

6665.  Has  anything  yet  been   done  in  the  way  of 
illustrative  conversations  or  lectures  to  persons  visiting, 
or  to  particular  or  special  classes  visiting,  the  museum  ? 
— Nothing. 

6666.  Have  any  special  applications  at  any  time  been 
made  from  working  men's  colleges  or  other  societies 
for  mutual   instruction,  expressing   a    desire  to  avail 
themselves    of  such  methods  of  instruction  ? — Only 
twice  that  I  can  remember. 

6667.  Do  the  tickets  give  any  detailed   information 
concerning  the  plants  ? — They  generally  give  as  much 
detailed  information   as  is  likely  to  be  read,  and  this 
sometimes  is  very  considerable.     The  Board  of  Trade 
returns  of  the  quantities  introduced  during  the  year 
of  sugar,   coffee,   spices,   and   so   forth,  arc  given,  the 
countries    from    which    these    products    come,    their 
native  names,  as  far  as  we    can  ascertain  them,  and 
very  often   interesting  information  culled  from  books 
of  travels. 

6668.  There  is  also  a  Scientific  Library  at  Kew,  is 
there  not  ? — Yes,  that  is  in  the  same  apartments  with 
the  herbarium. 

6669.  Is    that   chiefly  a  library   of  reference   for 
students  ? — It    is    entirely    a     library    of    botanical 
reference. 

6670.  Is  Kew  much  resorted  to  by  foreign  botanists  ? 


— Very    largely.      No  botanical    monograph  is  con-    J.  />.  Hooter, 
odered    complete  which  has  not  been  worked  up  with  -'•' »'/•. 

the  materials  at  Kew.  ////v 

6671.  So  that  the  botanical  societies  throughout 
Europe  and  the  civilised  world  are  more  or  less  in  14  March  1871. 

relation  with  Kew  ''. — Yes  ;   we  are  in  communication        

with  almo.st  every  body  of  the  kind,  in  America,  India, 
and  in  the  Colonies  as  well  as  in  Kuropc. 

6(i"2.  I  presume  both  for  the  purpose  of  exchanging 
specimens  and  likewise  for  communicating  the  latest 
observations  in  botany  ? — Yes. 

6673.  Could  yon  state  with  some  approach  to  accu- 
racy about  the  number  of  foreign  students  who  resort 
to  Kew  in  the  course  of  a  year  ? — We  do  not  take  into 
account  those  who  come  for  a  day  or  so,  but  of  working 
botanists  who  come  and   stay   for  some   time  at  Keu, 
there  are  somctimea   as  many   as  20  in  a  year,    and 
when  one  comes  he  very  often  does  duty  for  several 
others. 

6674.  Has  it,  beeii  at  all  the  practice  of  the  depart- 
ment  at  Kew    to  distribute    duplicates  to  the    local 
museums  in  England? — We  never  have  had  applica- 
tions  from  local  museums  in  England  for  specimens 
of  plants  from   the  herbarium,  and  to   a  very  limited 
extent  indeed  from   the  museums.     We  occasionally 
have   applications   from    professors  for   duplicates  of 
tree-fern  steins,  and  objects  of  that  description,  and 
these  are  complied  with  when  possible. 

6675.  From  the  resources  which  Kew  has  at  its 
disposal,   or   might  have,    from    marine   expeditions 
and  other  sources,  do  you  think  that  if  a  system  of 
distribution    were    organised     at     the    Government 
establishments,  Kew  could  supply,  supposing  such  a 
desire  to  arise,  any  considerable  number  of  duplicates  ''. 
— I  should  think  very  largely.     The  difficulty  is  in 
making    application    at    the    right    time.       Hitherto 
duplicates  have  been  distributed  as  fast  as  possible, 
because   they  take   up   a    great   deal   of    room   and 
encourage  insects.       My   plan    has    hitherto    been, 
whenever  I   receive  a   collection,   whether    from    a 
Government  Expedition  or  from  a  private  source,  to 
have  it  at  once  named  and  catalogued,  the  first  com- 
plete set  deposited  in  the  herbarium  or  museum,  and 
the  duplicates  distributed. 

6676.  Two  things  would   therefore  appear  to  be 
necessary,    some  means   by  which   the   local   wants 
should  be  ascertained  by  persons  properly  qualified, 
and    likewise  a   constant    knowledge   of  the   means 
which  the  Botanic  Garden  Museum  at  Kew  has  of 
supplying  those  wants? — Yes. 

6677.  That  could  be  accomplished  by  an  Inspector 
of  Museums  ?— It  could   be   easily  accomplished  by 
such  means.     The  demand  for  botanical  objects  would 
be  always  very   small,  and  confined  to  such  as  are 
striking   or    attractive,    whilst    a    vast    number    of 
economic  products  such  as  local  museums  would  want 
might  be  bought  anywhere,  as  cocoa-nuts,  sugar,  rice, 
starch,  and  so  forth.  Special  objects  like  sections  of  tree 
ferns,  or  rare  woods,  would  be  rarely  sought  by  local 
museums,  but  there  would  be  no  difficulty  in  supplying 
them. 

6678.  You  are  aware,  however,  that  in  the  north 
of  England  there    are  what    are    called    naturalists' 
societies,  composed  of  men  really  very  anxious  to  im- 
prove themselves  in  the  study  of  botany  among  other 
subjects  ? — Yes. 

6679.  And  if  a  well-ordered  museum  existed   in 
which   the  various    blanks  were  from  time  to  time 
supplied,  so  as  to  have  a  complete  series  of  specimens 
for  consultation,  might  not   such  a  museum   situated 
in  a  populous  district  be  of  great  use  in  cultivating  a 
knowledge  of  natural  science  ? — As  far  as  herbarium 
specimens  are  concerned  I  think  it  should  be  almost 
confined  to  a  collection  of  local,  or  at  most  British 
plants.      I  do  not  think  that   there  is  any  prospect 
of  a  general  herbarium  being  valued  even  in  populous 
districts;  but  a  typical  herbarium  might  be  useful. 

6680.  As  to  your  accommodation  at  Kew,  is  there 
anything  you  feel  to  be  urgently  needed  there  for  the 
progress  of  the  museum  ? — At  present  the  herbarium 
is  accommodated  in  au  old  house  that  is  not  fireproof. 
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XbacollMtioa  being  the, mo**  valuable  in  the  world. 

illustrating  "I"-  n-c  !II1<1  growth  of  systematic  botany 
durini:  the  last  halt' century  (because  of  the  enormous 
number  of  typical  specimens  which  it  contains),  should 
be  accommodated  in  a  fireproof  building. 

6681.  Carrying  your  mind  from  the  establishment 
at  Kew.  you  are  probably  aware  that  a  project  has 
been  put  forward  for  the  transference  of  the  Natural 
History  collections  of  the  British  Museum  to  South 
Kensington.  II aye  you  any  suggestions  to  innke-  in 
relation  to  that  project  ? — I  think  it  would  bo  of  very 
great  importance  if  that  were  done,  that  the  British 
Mn>enm  and  Kew  should  be  no  longer  in  any  sense 
competing  bodies-,  but  that  they  should  be  brought 
into  harmonious  relations,  and  each  made  ancillary  to 
tin'  other. 

(>(>*•_'.  Would  you  contemplate  any  separate  function 
for  the  two  museums,  or  that  they  should  have  com- 
mon functions  ? — Yes;  certain  separate  functions  to 
n  great  extent. 

iiiis;i.  Have  you  in  your  own  mind  conceiyed  what 
would  be  the  proper  distribution  of  duties  between 
the  two  museums? — With  regard  to  one  very  im- 
portant branch  of  botany,  the  pahtontological,  I 
think  it  would  be  best  that  it  should  remain  in  or 
near  London,  it  being  as  essential  to  geologists  as  to 
botanists.  It  requires  illustration  by  an  herbarium, 
but  not  by  an  herbarium  of  the  extent  and  descrip- 
tion of  the  great  Kew  herbarium,  which  would  be 
extremely  cumbrous  to  use  in  relation  to  a  palseontolo- 
gical  collection.  Wherever  that  palajontological  col- 
lection is,  there  ought  to  be  a  good  herbarium,  and  I 
think  it  would  be  very  advantageous  if,  instead  of 
being  arranged  as  the  Kew  herbarium  is,  primarily 
upon  botanical  principles,  it  should  be  primarily 
arranged  geographically.  It  would  be  a  very  great 
advantage,  to  persons  coming  from  Australia,  for 
instance,  and  bringing  plants  which  they  wished  to 
know  something  about,  if  they  could  consult  a  local 
collection  of  Australian  plants,  and  thus  name  their 
specimens  by  simple  comparison.  Such  an  herbarium 
would,  I  conceive,  be  also  more  useful  to  the  palaeon- 
tologist, because  the  key  to  fossil  botany  is  very  much 
a  geographical  one.  There  should  also  be  with  the 
palaeontolqgical  collection  special  collections  of  recent 
fruits,  leaves,  &c.,  directly  illustrative  of  known  fossil 
plants,  and  placed  along  with  them  in  their  cases. 

6684.  Besides,  therefore,  the   transference   of  the 
collection    of  fossil  botany  to   South   Kensington,    is 
there  any  other  change  which  you  would  desire  to 
make  in  the  Museum   at  Kew  ? — No.     I  would  still 
keep  Kew  as  the  great  scientific  working  herbarium, 
to  which,  as   hitherto,  all  botanists   must  come  ;  and 
I  think   that  the  Herbarium  at  the  British   Museum 
should  be  named  comparatively  and  consistently  with 
that  at  Kew. 

6685.  You  would  contemplate,  therefore,  that   the 
two  establishments  being  ancillary   should  be  under 
one   common   head  ? — I   think  that   the  two   herbaria 
should  be  rearranged  under  one  head,  and  be  brought 
under  one  system  of  management. 

6686.  And  that  the  several  officers  should  work  in 
harmony  under  the  superintendence  of  the  Directors  ? 
— They  should  in  future  work  in  harmony,  but  the  two 
Herbaria  should  be  under  the  direction  of  the  heads  of 
the  establishment  at   Knw  and  of    the    new  Natural 
History  Museum  at  South  Kensington  respectively. 

6687.  Can     yon   dcM-ribe.    any    separate     functions 
which  the  Museum  at  South  Ken>inglon   might   fulfil, 
which  you  would  not  expect  to  be  fulfilled  by  that  at 
Kew  ? — I    think  that    a  herbarium  affording  the  ready 
and    rapid    means  of  naming    plants  would    fulfil   one 
function,  and   the  use  of  the  .-ame  for  the  purposes  of 
the  paUBOntological  collection   a  second  ;  and   I   think 
that    there   on"ht    to  be  besides  this,  at  the  British 
Mu-eiim.  an  instructional  botanical  collection  for  public 
exhibition,  which  would  show  the  ivlat  ions  of  plants  to 
one  another,  their  structure,  and  the  functions  of  their 
organs  ;  and  illustrate  by  drawings  and  dissections  of 
flowers,  woods,  and  fruits,  &c.,  the  general  features  of 
the  Vegetable  Kingdom. 


(iliSS.  Would  you  think  that  any  scheme  of  instruc- 
tion, such  as  that  which  was  adverted  to  in  a  previous 
part  of  your  evidence,  would  be  more  likely  to  be 
successful  at  South  Kensington,  from  its  vicinity  to 
London,  than  at  Kew? — I  have  no  doubt  that  it 
would  be  more  successful  at  South  Kensington,- not 
only  from  its  accessibility,  but  from  the  nature  of  our 
climate,  which  would  render  it  difficult  to  collect  an 
audience  at  Kew. 

6689.  (Profess//'-     Hn.rli-ij.)    Will    you     be    kind 
enough  to  tell  us  what   is    the  relation  of  the  Director 
of  Kew  Gardens  and  the  whole  establishment  there  to 
the  Government  ? — 1   am   immediately  responsible  to 
the  First  Commissioner  of  II. M.  Works. 

6690.  Do  you   make   your  Report  to    him  ? — Yes, 
annually,  and  1  address  all  letters  to  him. 

6691.  You  have  at  Kew  nothing  like  the  Body  of 
Trustees  which  exists  in  connexion  with  the  British 
Museum  ? — None  whatever. 

6692.  Do  you  think  it  would  be  advantageous  to 
have  any  such  body  in  connexion  with  Kew  ? — No, 
1  think  not.     There  wonld  not  be  the  same   objection 
to  a  Board  of  Visitors  if  that  was  thought  necessary. 

6693.  Of  the   same   nature  as  the  Visitors  to  the 
Royal  Observatory  ? — Yes,  so  far   as  I   know   their 
position  and  functions. 

6694.  What  power  would  you  give    the  Board  of 
Visitors  ?  —  The  power   of  recommendation    to   the 
First  Commissioner  of  Works,  after  consultation  with 
the  Director. 

6695.  I  presume  that  you  would  hardly  like  to  have 
the  power  of  making  appointments  taken  out  of  your 
hands  and  placed    in  that  of  a  Board  of  Visitors  or 
Trustees  ? — No,  that  would  not  work. 

6696.  Not  even  if  that  Board  of  Trustees  had  such 
distinguished  persons  on  it  as  the  Archbishop  of  Can- 
terbury and  the  Speaker  of  the  House  of  Commons  ? 
— No. 

6697.  Are  any  lectures  given  at  Kew  at  present  by 
any    of  the    officers   of   the  gardens? — Lectures  and 
demonstrations  are  occasionally  (riven   to  the  young 
gardeners,  but  this  is  voluntary  on    the   part  of  the 
officers. 

6698.  Do  you  think   that   it  would   be  possible  for 
the  officers  of  the  gardens  to  combine  the  function  of 
giving   public  lectures    together  with    their    present 
duties  ? — I  think  it  would  be  possible  for  certain  able 
and  active  officers  to  do  so,  but  I  think  that  it  would 
be  highly  inexpedient  to  require  it  of  them. 

6699.  I  presume  that  the  business  of  conservation 
and  naming  of  plants  is   one  which  is  quite  sufficient 
to  occupy  a  man's  whole   time? — -Yes,   to   keep  him 
abundantly  occupied. 

6700.  And  a  man  might  be  an  exceedingly  good 
namerof  plants  and  a  very  accomplished  botanist,  but 
perhaps  he  might  be  a  very  imperfect  expositor  ? — A 
very  inefficient  one. 

6701.  I  suppose  you  look  upon  your  Herbarium  as 
a  sort  of  object  library  ? — Yes. 

6702.  And  there  are  persons  who  consult  it  in  the 
same  way  as   they  consult  the  Library  of  the  British 
Museum  ? — -Yes. 

6703.  You  are  aware  that  the  Government  has  now 
decided  upon  removing  the  Natural  History  collections 
to  a  new  museum  to  be  built  at  South  Kensington  ? — 
Yes. 

6704.  You  are    doubtless   acquainted   also  with  the 
present    government  of  the   Briti>h  Museum? — In  a 
general  way  I  am. 

6705.  That  there  is  a  Body  of  Trustees  who  are  the 
ultimate    authorities  ;   that    under   them   there  is    the 
Principal  Librarian,  who  is  their  secretary  and  chief 
executive  officer,  and  that   under  him  again  come  the 
Superintendent  and  the  officers  of  the  Natural  History 
collections  ? — Yes. 

6706.  All  reports  being  made  through  the  Principal 
Librarian  to  the  Trustees,  and  the  Trustees,  being  wholly 
independent  of  any  direct  Government  control  ? — Yes. 

(1707.  Do  yon  think  that  it  is  desirable  to  retain 
that  mode  of  government  for  the  new  museum  ? — 
Decidedly  not. 
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6708.  What  plan  would  you  adopt  in   preference  ? 
— That  there  should  bo  one  Administrator  or  l)iivi-t ir- 
responsible to  a  Minister  of  tho  Crown. 

6709.  In   tho   sumo  way  as  you   are   responsible   to 
the  First  Commissioner  of  Works  ? — Precisely. 

6710.  What  would  you   do  with   the  Trustees  ? — 
I  should  not  retain  (hem. 

6711.  Would  you    propose  io  retain   in  their  hands 
any    power     of     visitation  ?  —  None    whatever.       The 
Government  should   appoint  i\  Hoard  of  Visitors,  if  a 
board  of  visitors  were  determined  upon,  from  persons 
with  other  and  very  different  acquirements. 

6712.  Upon  what   principle  would  you  select    the 
Board  of  Visitors?  —  I   should   select  accomplished 
naturalists,   and  at  the   same   time   persons  of   some 
practical  experience  in  administration. 

6713.  And  you  would  give  them  no  power  of  direct 
interference,  but  only  one   of  representation  ? — Only 
of  representation  to  the  Minister,  after  consultation 
with  the  Director;   giving  that   officer,  however,  no 
power  to  prevent  the  Visitors  making  what  communi- 
cations they  pleased  to  the  Minister,  so  long  as  these 
had  been  previously  laid  before  him. 

6714.  1  presume   that  you  would  give  the  Superin- 
tendent of  the  new  museum  the  same  sort  of  authority 
over  the  Keepers  of  tho  departments  that  you  have 
over  the  officers  at  Kew  ? — I  think  that,   subject  to 
the  Minister,  the  Director's  power  should  be  absolute. 

6715.  Do  you  think    it  desirable    to   connect   the 
function  of  teaching  with  the  duties  of  the  Curators  or 
Keepers  in  the  new  museum  ? — In  no  respect. 

6716.  Having  regard  to  the  extent  of  the  different 
departments  of  Natural  History  now,  would   it  not  be 
somewhat  difficult  for  a  man   to  keep  himself  on  the 
level  of  information  about  systematic  zoology,  and  at 
the  same  time   spend  any  considerable  portion  of  his 
time  as  a  public  expositor  ? — I  should  think  it  would 
be  quite  impossible. 

6717.  Have  you  any  ideas  as  to  tho  mode  in  which 
Natural  History  objects,  such  as  zoological  specimens, 
may  best  be  displayed  to  the  public,  so  as  to  allow  of 
the  uninterrupted  access  of  the  public  on  the  one  hand, 
and  of  the  uninterrupted  access  of  men  of  science, 
or   persons  who  wish  to  study  the  collection,  on   the 
other  ? — I  once  published  a  suggestion  to  the  effect 
that  it  would  be  a  good  plan  to  have  spacious  galleries 
in  which   the  specimens  should  be  arranged  in    cases 
hermetically   closed  in  front  towards  the  public,  and 
accessible  to  working  naturalists  at  the  back. 

6718.  As  an  experienced  Curator  of  a  museum  your- 
self, do  you  see  any  practical  objection  to  arranging 
the  specimens   in   such   cases  ? — None  whatever.     It 
requires  a    little  management  here   and   there.     You 
require  a  double  set  of  tickets.     For  instance,  objects 
in   bottles  would  require  a  ticket   behind  as  well  as 
in    front  ;    but    whereas    the    ticket    in    front   would 
contain  a  good  deal  that  was  useful  for  the  public  to 
know,  the  ticket  behind  need  only  contain  so  much  as 
would  lead  the  curator  or  worker  to  the  object. 

6719.  We  have  been  informed  that  there  was  abso- 
lutely a  physical  difficulty  in  putting  specimens    in 
cases   under    those   circumstances;   do  you    see  that 
difficulty  ? — No.     It    is  not    quite    so   convenient    to 
arrange   from   the  back  as  from  the  front,  but  those 
specimens   which   I  suppose  would  be  the  exhibited 
ones  would  not  be  those  most  required  for  study  ;  to 
a  great  extent  they  might  consist  of  duplicates. 

6720.  And    the    arrangement    once    made    would 
therefore    last    for    a    very  long    time,  except    with 
occasional  changes  ? — -Yes. 

6721.  Are  you  much   troubled  with  dust  at  Kew  ? 
— Not  at  all,  compared  with  London. 

6722.  You  are  aware  of  the  impediment  that  it  is 
to  keeping  specimens  in  museums  in  London  ? — Very 
great;  but  I  think  that  might  be  obviated  to  a  great 
extent  by  placing  the  museum  within  a  grassed  area 
planted  with  trees. 

6723.  Still   wherever  you  might  put  your  Natural 
History  Museum  there  is  no    doubt  thai  if  you  have 
thousands  of  persons  walking  through  it,  those  persons 
will  create  an  enormous  amount  of  dust  ? — Precisely 
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so  ;  but  I  question  whether  that  amount  is  so  -rival  as   j.  i>  //„„/,./-, 
what   the   atmosphere   otherwise  brings,  especially  in  A-.\//., 

cases  where  (ho  road  or  open  street  abuts  on    to   (lie      •'/./>,  ''./?, 
building.     The  quantity  intercepted  by  grass  and  by 
lives,  if  you  can  have  Iliein,  is  \ei-y  great. 

6724.  I  have  no  doubt  that  you  have  observed  that 
the  main  process  by  which  the  dust  is  got  into  the 
c,-i-i-s  in  which  Specimens  are  exhibited  is  the  sort  of 
pumping  arising  from  the  alternate  heating  and 
cooling  of  the  air.  as  the  result  of  which  the  dusty  ail- 
ill  the  interior  of  the  building  is  pumped  into  the 
eases  and  the  dust  is  deposited  upon  the  specimens? — 
Yes. 

6720.  I  suppose  tlnvt  you  propose  your  plan  of 
hermetically  sealing  the  i'aee  of  tho  case  which  is 
turned  towards  the  public  mainly  with  a  view  of 
preventing  that  pumping  operation? — Yes,  mainly  for 
that,  and  also  for  the  greater  convenience  of  working 
naturalists,  who  arc  thus  not  interfered  with  by  the 
public  when  getting  access  to  the  specimens. 

6726.  There  would    be    nothing,  would    there,  to 
prevent  a  museum  so  arranged    being   open    to  the 
public  every  day  all  day  long  ? — No. 

6727.  On  the  other  hand,  the  Curator  and    persons 
who  wished  to  work  at   the  specimens  could  always 
get  at  them  every  day  and  all  day  long  without  inter- 
ference ? — Yes. 

6728.  What  do  you  do  with  duplicates,  if  you  have 
any  ? — I  generally  keep  a  list  of  the  establishments  to 
which  each  class  of  duplicates  will  be  most  useful, 
and  distribute  them  very  much  accordingly.     Some- 
times there  arc  as  many  as  25  or  30  sets  of  duplicates 
in  one   collection,   and,  so  far  as  the  specimens  are 
concerned,  we  distribute  them  ticketed  with  a  name  or 
number  corresponding  with  the  name  or  number  they 
bear  in  the  Kew  collection,  so  that  each  specimen  is 
the  authority  for  Kew. 

6729.  (Professor  Stokes.}  I  presume  your  time  is 
very  fully  occupied  at,  Kew  ? — Yes,  it  is. 

6730.  Supposing   that  in   addition  to  your  present 
work  yon  had  thrown  upon  your  hands   the   superin- 
tendence of  the   botanical   collection   in  the   museum 
which  it  is  proposed  to  erect  at   South   Kensington, 
would  you  not  find  that  yon  had  more  than  you  could 
do  ?— I  think  that  with  the  aid  of  the  museum  officers 
I  could  bring  the  collections  under  one  system.    There 
would  be  a  good   deal  of  assistance  required   in  the 
first  arrangement,  but  after  that  I  think  it  would  simply 
be  the  duty  of  one  establishment  to  supply  the  other 
with  specimens. 

6731.  You  have  sent  specimens  to  foreign  museums. 
When  the  specimens  are  sent,  of  course  there  is  an  end 
of  your  trouble  ? — Yes. 

6732.  But  if  you  are  to  send  specimens  to  the  Pro- 
fessors of  the  museums  at  South  Kensington,  and  have 
the   further  responsibility  of  arranging  them,  or  di- 
recting the  arrangement,  when   they  get  there,  would 
not  that  give  you  too  much  work  ? — The  arrangement 
of  the  herbaria  once  effected,  the  trouble  of  supplying 
the  South  Kensington  Museum  with  specimens  would 
be    very    trifling.     On    their   arrival    at    the    British 
Museum  they  could   be   put  into   their  places  by  the 
officers   there,  the  operation  being  as  simple  as  that  of 
putting  books  on  a  shelf. 

6733.  Then  you  think   that  a  subordinate  working 
under    you   would    be    sufficient    for    arranging    the 
botanical  part  of  the  South  Kensington  Museum,  for 
keeping  up  its  herbarium  ? — Afte;'  the  first  re-arrange- 
ment was  effected  a  subordinate  at  the  museum  could 
intercalate  the  additions  ;  but  if  you  keep  a  palaeonto- 
logicnl   collection   at   the  British  Museum    yon   must 
have   a  good  botanist  there   at  any  rate.     1   think  it 
would  be  a  great  pity  that  there  should  not  be  resident 
in    London  a  good   botanist,  in    connexion  with  the 
Natural   History  Museum  ;  and  such  an  officer,  who 
would  have   the   charge  of  the   fossil   botany,  would 
be  fitted  to  take  charge  of  the  herbarium  there  too. 

6734.  (Professor  Smith.)   Do  I  rightly  understand 
that  you  would  propose  that  the  Botanical  Department 
of  the  Museum  at  South  Kensington  should  be  placed 
under  the  control  of  the  Director  of  Kew  ? — I  do  not 
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./.  I).  Hooksr,    ,.,iy    that    the   two   botanical   departments    should   be 
E*1-;  uiider  one  control,  but  that  the  two  herbaria  should  be 

MIp'K^R'       maiiiig,  d  upon  one  Astern. 

6735-   Would   it  be   your  iilea    that  the  two  iustitu- 
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Kt-w.  should  be  under  one  direction? — The  formation 

,,('  the  two  herbaria  should  be  under  one  control; 
when  formed,  the  South  Kensington  herbarium  would 
remain  under  the  control  of  the  botanist  attached  to 
the  Natural  History  Museum,  and  be  continuously 
added  to  from  Kew. 

6736.  With  regard  to  the  paleontology,  have  you  a 
distinct  opinion  as  to  whether  it  ought  to  be  placed 
with  the  Botanical    Department  ? — Undoubtedly   the 
fossil  plants  ought  to  be  in  the  Botanical  Department 
of  the  Natural  History  Museum.     I  think  that  the 
Pala-ontologist  (vegetable)  should  be  supplied  with  a 
complete,    well-named,    geographically-arranged   col- 
lection of  plants. 

6737.  (Professor   Stokes.)  Would  you    propose  to 
divide  the  Palaeontological  Department  at  South  Ken- 
sington into  two  divisions,  animal  and  vegetable  ? — I 
think  so,  decidedly. 

6738.  Under  two  distinct  heads  ? — Yes. 

6739.  (Professor   Huxley.)  That    is    to   say,    you 
would  put  the  animal  part  under  the  Superintendent  of 
the  Natural  History  collections  ? — Yes. 

6740.  And  the  plant  part  under  the  common  govern- 
ment of  Kew  and  South  Kensington  ? — No.     As  fat- 
as  the  fossil  plants  and  herbarium  are  concerned,  they 
should  be  under  the  direction  of  the  museum  autho- 
rities. 

6741.  Then  you  would  keep  the  fossil  plants  under 
the  Superintendent  of  the  Natural  History  collections  ? 
— Yes,  distinctly. 

6742.  But  you  would  give  the  Curator  of  the  fossil 
plants  free  access  to  the  botanical  collections,  and  he 
should  be  under  the  same  head  as  Kew  ? — The  fossil 
plants  and  herbarium  of  the  museum  should  be  placed  in 
juxtaposition,  and  the  keeping  of  both  should  devolve 
upon  the  same  officer  of  the  museum. 

6743.  Do  not  you  think  that  under  those  circum- 
stances there  might  be  a  little  danger  of  a  jar  between 
the  person  who  had  the  charge  of  the  recent  herbarium 
at  South  Kensington  and  the  person  who  had  charge 
of  the  fossil  plants  ? — The  person  who  had  the  fossil 
plants  would  also  have  charge  of  the  recent  herbarium. 
He  would  look  to  Kew  to  be  supplied  with  herbarium 
specimens. 

6744.  But,  as  a  matter  of  discipline,  would  you  put 
him  under  the  Natural  History  Superintendent  ? — Yes, 
distinctly. 

6745.  He  would   then    simply   draw   his   supplies 
from  Kew  ? — Yes,  that  is  all.     It  would  be  part  of 
the   duty   of  the  first  herbarium   in    the   country    to 
supply  the  British  Museum  with  as  complete  and  well 
named  a  set  of  herbarium  specimens  from  the  several 
ideographical  areas  as  possible. 

6746.  And  those  specimens  once  supplied  to  South 
Kensington  would  be  in  charge  of  the  Superintendent 
of  the  Natural  History  collection  and  under  his  govern- 
ment ? — Undoubtedly. 

6747.  (Professor  Smith.)  You  would  not   propose 
to  have  an  iniperiioii  in  hnpcrio  put  upon  the  Superin- 
tendent of  the  Natural  I  list  oi  y  collections? — Distinctly 
not.     The  Director  of  Kew  would  be    responsible  for 
the-  new  museum  at  South   Kensington  being  supplied 
with  everything    that    Kew  could  supply,   the   object 
being  defined,  namelv,  the  keeping  up  of  a  thoroughly 
well-naiii'  d    typical    set   of  specimens   arranged  geo- 
graphically. 

67  I*.  Did  I  rightly  understand  you  to  say  that  you 
conceived  the  system  of  government  at  Kew  to  be  one 
which  might  be  with  advantage  transferred  to  the 
British  Museum  ? — Yes.  I  think  that  the  plan  should 
be  of  having  one  supreme  Director  responsible  solely 
to  a  Minister  of  the  (  Yown. 

6749.  You  have-  no  doubt  considered  the  very 
different  magnitude  of  the  two  institjtions  ? — Yes. 

'iT'jO.  Particularly  in  rc.-pcct  of  the  patronage  that 
would  be  placed  in  the  hands  of  such  a  Director  ? — 


Yes.     I  am  not   quite   sure   that   the  difference  is   ,«o 
very  great.   You   would  have  in   the   British    Museum 

-e    accomplished    naturalists  ;    but,    on    the    other 

hand,  you   would  ha\e    MTV   much  fewer   temporary 
subordinate  appointments  of  \alue. 

6751.  But  more  appointments   of  some  value  and 
importance  ? — Yes.  certainly. 

6752.  Did  I  rightly  understand  you   10   say  t  lint   at 
Kew  there  was  under  3-011  but  one  office  that,  might  In- 
described  as  an  office  of  some  importance  in  resp<  el  of 
emolument? — Yes,  one  ;   that    is    the   Keeper  of   the 
Herbaria  and   the  Library,  and   he  has  two  scieiititie 
men  under  him. 

6753.  Those  are  places  of  a  still  more   subordinate 
character,   are  they  not  ? — Yes  ;    but,  on    thi.-    other 
hand,   I   have  garden  officers,  and   1   have   labourers 
and  gardeners  in  such  numbers  as  you  would  probably 
not  have  in  the  Natural  History  Museum. 

6754.  The  difficulty  which   I  want  to  put  before 
you  does  not  consist  in  entrusting  the  nomination  of 
any  number  of  persons  of  that  very  subordinate  ctees 
to  the  Director,  but  rather  in  entrusting  to  him   flu- 
nomination    of    a   considerable    number    of    superior 
officers,  such  as  the  present  Keepers  of  the  various 
departments    iu    the  British    Museum.     You   do    not 
think  that  there  is  a  difficulty  in  that  respect? — 1  do 
not  think  that  is  any  valid  objection. 

6755.  Do  you  propose  that  the  appointments  should 
be  made  immediately  by  the  Director,  or  by  the  Minister 
upon  the  recommendation  of  the  Director  ? — Yes.  of 
the  Director. 

6756.  So  that  the  responsibility  would  rest  with  the 
Minister  ? — Absolutely. 

6757.  And  if  they  were  canvassed  in   Parliament 
the  responsibility  would  fall  upon  him? — Yes,   a-  it 
now  does  upon  the  Trustees  in  the  case  of  the  British 
Museum,  and  of  the  First  Commissioner  of  Works  in 
the  case  of  Kew. 

6758.  In  Kew  the   upper  appointments    are   mmie 
upon  your  recommendation   by  the   Minister  ? — Ye:', 
by   the   Minister,  who    obtains    a    warrant   from    the 
Treasury  confirming  the  appointment. 

6759.  (Dr.    Sharpey.)    Did    I    rightly   understand 
you   to   say  that  you   did  not   think    it  was  advisable 
that  the  duty  of  giving   lectures  upon  the  specimens 
under    their   charge    should    be    imposed    upon    the 
Keepers  of  the  different  departments  at   the  British 
Museum? — Yes,  I  think  it  would  be  very  unadvisable 
that  they  should. 

6760.  But   do  you  think  in  another   aspect  that  it 
would   not  be   advisable  that  some   advantage  should 
he  faken  in  the  way  of  illustration  and  lectures  t  >  the 
public  of  the  specimens  in  the  British  Museum,  who- 
ever might  be  appointed  to  deliver  those  lectures  ? — . 
That  opens  up  an  entirely  new  question,  as  towli 

the  Government  should  supply  lecturers  as   well    as 
supply  museums,  which  I  am  not  prepared  to  go  into. 

6761.  (Professor  Huxley.)    There   is,   as  you   arc 
doubtless   aware,  as    a  Curator   yourself,  a  ven 
objection  to  having  valuable  specimens  taken  out  and 
handled   and    knocked    about    and    put    back   in    the 
eases  ;   but  might  not  such  an  object  as  Dr.  Sharpey 
describes  be  perfectly  well   served    by  using  duplicate- 
specimens? — That    is    a    question    of   detail,   and     1 
should  think  it  would  be  a  very  good  arrangement  to 
have   a   set   of  duplicate   specimens  to  be  lent  out  for 
such    purposes   under   certain   conditions   and  under 
certain  guarantees. 

6762.  (Chairman.)  I  have  understood  you  to  sug- 
gest a   great  simplification  in   the  government   of  the 
Natural  History  Departments  by  putting  the  Director 
of   the    department   in   immediate   relation   with    the 
Government  ;  does  this  not  lead  one  immediately  to 
the  consideration   of  the  question  of  there  being  one 
Central   Department  which  had  functions  connected 
with  instruction  in  science  which  might  be  called  a  De- 
partment of  Public  Instruction  ? — That  is  a  question 
1  should  like  to  answer  under  some  reserve.     There 
are    advantages    in    distributing    such    institutions 
amongst  various  Departments  of  the  State. 

6763.  (Dr.    Sharpey.)    Under  what    Minister   of 
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State  would  you  propose  to  place  the  Director  of  the 
Natural  History  Department  of  the  British  Museum? 
— I  am  not  prepared  to  say. 

6764.  (Chairman.)  Have  you  considered  whether, 
in  relation  to  the  contemplated  transfer  of  the  Natural 
History  collections  from  the  British  Museum  to  South 
Kensington,    it    might    be     important    to    make    any 
special  arrangements  witli  a  view  to  their  immediate 
classification  and  re-arrangement  ?  —  I  should  at  once 
engage  some   person   of  scientific   knowledge   and  of 
administrative  capacity  to  report  upon  the  whole  sub- 
ject, preparatory  to  its  removal. 

6765.  And  without  that  you  would  expect  that  very 
considerable  difficulties,  if  not  great  confusion,  would 
arise  in  the  transfer  of  the  objects  ? — I   should   think 
so.     I  am  given  to  understand  that  a  re-arrangement 
is  required  that  will  render  the  collections  equally 
useful  to  scientific  persons  and  the  public ;  in  which 
case   it   requires    a    complete    re-organisation,    and 
whoever  has  to  conduct  this  should  begin  at  once  to 
form  his  plans. 

6766.  And   that    should  be    a   person  of  special 
scientific   acquirements,    with    great    administrative 
power  ? — Yes,  with  great  administrative  capacity. 

The  witness 


6767.  Without  that  you  would  not  conceive  that 
tin;  transfer   would  effect   the   objects  which  it   is  in- 
tended to  accomplish  ? — No,  I  do  not  think  it   c<»ni<l. 
It  appcai-s    from    what    1   know    of  museums,     both 
British  and  Continental,  that  it  would   be   a  gigantic 
work.      The     Zoological    collections   of  the    British 
Museum  are  the  finest  in  Europe,  being  the  most  im- 
portant  in  point  of  nomenclature,  in  point  of  number 
of  specimens,  and  in  point  of  extent. 

6768.  Is  there  any  other  point  arising  out  of  the 
evidence  that  you  have  given  which  you  would  like 
to  mention  to  the  Commission  ? — The  principles  which 
I  have  laid  down  with  regard  to  the  Botanical  Depart- 
ment I  think  are  clear  to  the  members  of  the  Com- 
mission.    I  think  all  other  points,  as  to  what  parts 
of  the  present  botanical  collections  should  remain  where 
they  are,  and  what  parts  should  be  re-organised,  and 
what  additions  should  be  made  to  the  South  Kensing- 
ton Department,  are  questions  of  detail,  which  would 
be  entered  into  by  the  Director  of  the  Museum,    in 
conjunction  with  the  present  Keeper  of  the  Botanical 
Department  of  the  British  Museum  and  the  Director 
of  Kew. 

withdrew. 
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6769.  (Chairman.)  1  believe  you  are  Secretary  to 
the  Zoological  Society  of  London  ? — I  am. 

6770.  Have  you  considered,  and  can  you  suggest  to 
the  Commission,  what  you  would  conceive  to  be  the 
best   mode   of  government   of  the   new  Museum  of 
Natural  History  which   is  proposed  to  be  founded  at 
Kensington  ? — Yes ;    it  is    a    subject  which  I   have 
thought  a  great  deal  upon.     My  belief  is  that  it  would 
be  better  to  place  it  under  the  control  of  a  Director, 
who  shall  be   immediately  responsible  to  some  officer 
of  Her  Majesty's  Government. 

6771.  Have  you  any  objections  to  the  present  mode 
of  administration  by  Trustees  ? — Yes  ;  I  entertain  very 
serious  objections  to  the  present  mode  of  administra- 
tion.     It   must  be  recollected  that    at   the    present 
moment  the  collections  of  Natural  History  are  in  the 
same  building  and  under  the  same  government,  as  the 
large  collections  of  Art,  and  the  great  Public  Library  ; 
so  that  they  are,  by  virtue  of  the  Acts  of  Parliament 
which  regulate  the  administration  of  the  British  Museum, 
under  the  government  of  a  body  of  50  Trustees.    These 
Trustees  are,  some  of  them,  the  great  officers  of  State, 
who  have  many  other  things  to  attend  to  ;  others  are  the 
nominees  of  certain  families  who  have  given  certain 
collections  to  the  Museum;  and  a  few  are  nominated 
directly  by  the  Crown.    Of  course,  in  the  case  of  such  a 
heterogeneous  body  as  this,  it  is  impossible  that  they 
can  as  a  whole  exercise  any  very  direct  influence  on  the 
collections  under  their  charge,  and,  as  is  natural,  their 
authority  must  in  all  cases  be  handed  over  principally  to 
the  person  who  is  called  the  Chief  Librarian,  who  is  also 
Secretary  to  the  Trustees.  The  Chief  Librarian  always 
having  been  appointed  on  account  of  his  knowledge 
of  books  and  literature,  is  certainly  not  a  proper  per- 
son to  administer  the  government  of  a  public   collec- 
tion of  Natural  History.      No  doubt  he  would  not 
liroi'ess  himself  to  be  a  naturalist,  and  certainly  does 
not  in  the  present  instance,  and,  of  course,  it  cannot  be 
expected  that  he  would  be  acquainted  with  the  wants 
of  a   Natural  History  collection.     Therefore,  I  con- 
sider that  so  long  as  the  Natural  History    collections 
remain  in  their  present  position  they  are  suffering 
from  the  want  of  having  a  proper  administrative  head. 

6772.  Would  the  objection  which  you  entertain  to 
this  method  of  government  bo  in  any  degree  obviated 
by  making  the  Director  of  the  new  museum,  the  Secre- 
tary, or  executive  officer  of  the  Trustees  for  all  pur- 
poses connected  with  the  museum? — Supposing  that  the 
museum,  as  we  believe  is  now  determined,  be  moved  to 
South  Kensington,  it  would  certainly  obviate  many  of 
these  objections  if  the  Director  of  the  new  museum  at 
Kensington  were  made  Secretary  to  the  Trustees  pro 
tanto,  but  still  you  would  not  get  the  responsibility 
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that  you  would  if  you  put  the  Director  under  the  control  ph  D  *^' R  s 

of  some  officer  of  the  Government.     The  Trustees  at       '    2 '. 

present  are  an  utterly  irresponsible  body ;  it  is  no  use 
remonstrating  with  them,  or  appealing  to  them  in  any 
way,  because  the  public  has  no  hold  upon  them  at  all  ; 
they  are  not  responsible  to  anybody  for  the  adminis- 
tration of  their  collections,  and,  therefore,  as  a  fact,  it 
has  been  found  that  when  complaints  have  been  made 
they  do  not  care  to  attend  to  them. 

6773.  To  whom  would  you  confide  the  appointment 
of  the  officers  of  the  new  museum  ? — I  think  that  a 
collection  of  Natural  History  is  a  very  different  sort 
of  institution  as  regards  its  management  from  ordi- 
nary institutions,  because  the  qualifications  required 
for   an   officer  in  a  Museum  of  Natural  History  are 
of  a  very  special  character,  and,  therefore,  I   think, 
that  to  suppose  that  you  would  get  any  number  of 
candidates  for  a  particular  office  under  the  ordinary 
Civil  Service  rules  would  be  a  fallacy.     It  would  be 
much  better  to  leave  the  appointments,  at  any  rate  of 
the  principal  officers,  in  the  hands  of  the  Director.     If 
you  get  an  efficient  Director  he  will  know  who  would 
be  the  persons  best  qualified  to  fill  the  different  situa- 
tions, and  it  would  be  much  better,  at  any  rate,  not  to 
appoint  any  of  the  principal  officers  except  with  his 
full  sanction,  even  if  you  do  not  leave  the  appointment 
directly  in  his  hands. 

6774.  Would  you  have  any  form  of  control  over 
the  Director  beyond  his  responsibility  to  the  Govern- 
ment ? — I  think  that  a  Board  of  Visitors  would  per- 
haps be  a  very  good  sort  of  control  over  a  National 
Museum  of  Natural  History,     In  the  event  of  such 
a  Board  being  contemplated,  I  should   suggest   that 
nominees  from  scientific  societies  in  London,  who  are 
devoted  to  the  various  branches  of  natural  science, 
should  be  constituted  a  Board  of  Visitors,  who  might 
visit  the  museum  once  a  year  and  report  thereon. 
Of  course  in  that  case  the  nominee  of  each  particular 
society  would  see  that  his  own  branch  of  science  was 
properly  attended  to  in  the  museum  :     the  nominee 
of  the   LimiEean    Society  would  probably  see  that  the 
Botanical  Department  was  fairly  treated  ;     the  nomi- 
nee of  the  Zoological   Society  would   see   that   the 
Zoological  Department  was  fairly  treated,  and  so  on 
with  the  Geological  Society,  and  other  societies.     I 
think  that  would  be  a  very  fair  scheme  to  put  forward, 
and  it  would  correspond  to  a  certain  extent  to  the  visi- 
tation of  Greenwich  Observatory  which  takes  place  by 
the  Royal  Society  every  year. 

6775.  Regarding  the  Natural  History  collection  as 
only  one  of  many  departments  of  scientific  operation, 
have  you  considered  with  what  department  .of  the 
Government  it  should  have  its  immediate  connexion, 
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or  whether  you  would  crento  some  new  department  ? 

I  haveidw'av.-  understood  it  to  be  the  intention  of  the 

<  Ji>\  eminent,  sooner  or  later,  to  appoint  a  Minister  of 
I'Muration.  and,  of  course,  L  tliink  tli;i!  the  museum 
(in^hl  to  In'  placed  under  cither  tiie  Minister  of  Kduca- 
tioii.  or  the  person  who,  in  the  present  Government, 
eonvsponds  to  that  Minister;  that  would  be,  I  suppose, 
the  President  of  the  Committee  of  the  Privy  Council 
upon  Kdneatiou. 

(>776.  And  probably  you  would  anticipate  that  some 
scientific  council,  representing  the  several  depart- 
ments of  science,  should  lie  associated  with  that 
Minister  as  an  advising  body  ? — I  think  that  might  be 
done,  but  1  do  not  know  whether  that  would  be 
necessary  more  thau  it  is  in  the  case  of  Kcw  ( lardens. 
I  believe  that  the  Director  there  lias  carried  out  his 
aims  and  objects  in  a  very  efficient  way,  and  I  do  not 
see  why  the  Director  of  the  museum  should  not  do 
the  same  without  that  sort  of  control. 

6777.  In  the  case  of  Kew  Gardens  the  connexion 
with   the  department  has   been  simple  and  single,  but 
supposing  it  to  be  connected  with  a  scientific  depart- 
ment which  became  universal,  and  therefore  multiform, 
might  not  the  utility  of  such  a  council  be  by  that  in- 
creased ? — I  think  that  individual  responsibility  is.  as 
a  general  rule,  better  than  divided  responsibility. 

6778.  But  the  Minister,  in  the  case  supposed,  would 
still  be  responsible  to  Parliament  for  all  acts,  and  the 
Council  would  be  merely  an  advising  council  ? — I  see 
no  objection  to  that  plan. 

6779.  What  are  the  leading  principles  which,  in  your 
opinion,  should  be  considered  in  the  construction  of  a 
new  museum  of  Natural  History  ? — I  think  that  one 
of  the  most  important  leading  principles  is,  that  some 
system  of  construction  of  the  new  museum  should  be 
adopted  whereby  the  public  can  be  admitted  all  day, 
and  every  day,  to  view  the  collections  without  inter- 
fering with  the  scientific  work  of  the  establishment, 
or  with  the  special  examination  of  objects  by  students. 
I  mean  to  say  that  whereas  with  the  present  arrange- 
ment of  the  British  Museum  no  scientific  work   can 
take  place  in  the  galleries  except  for  two  or   three 
days   in  the  week,   some   system    should  be  adopted 
whereby  scientific  work  can  go  on  continuously  every 
day,  and  the  public  be  admitted  at  the  same  time  to 
see  the  collections  every  day.     Having  for  the  last  20 
years  been  in  the  habit  of  going  to  the  British  Museum, 
generally  on  Tuesdays  and  Thursdays,  I  seldom  go  in 
or  out  without  seeing  a  group  of  people  applying  to  go 
into  the  museum  when  it  is  closed.     The  cftect  of  that 
is  that  they  go  away  disappointed,  and  I  think  it  is  a 
very  liad  thing,  because  they  go  away  disgusted,  and 
perhaps  will  not  come  again.     I  think  it   is  of  great 
importance  that  a  public  museum  should  be  open  every 
day  to  the  public. 

6780.  Will  you  describe  how,  in  your  opinion,  the 
objects  of  scientific    study   and   the   opening  of  the 
museums  to  the  public  could  be  simultaneously  carried 
out  ? — As  far  as  I  know  there  is  only  one  plan  by 
which   it  could  be  effected,   and  that  is  by  arranging 
the  exhibited    objects  in  large  wall  cases,  to   which 
access  is  obtainable  from  the   back  by  doors  opening 
into  workrooms  adjoining  the  exhibition  room.     That 
it,  supposing  the  exhibited  objects  to  be  arranged  in  a 
square  public  room,  the  public  would  be  in  the  inside 
of  the   room  examining  all  the   objects    through    the 
wall   cases,  and  the   students'   rooms   would   surround 
the  si|uare.      Thus  a.  student  or  any  person  wishing  to 
remove  any  object  might  conic  in   from  the  back  and 
take  the  object  away  into  the  students'  room,  without 
going  into  the  public  room  at  all.     There  should  be- 
hermetically  sealed  glass  cases  surrounding  the  public 
room,   and   access   to   those  glass  cases  would  only  be 
obtained  from  the  adjoining  students'  rooms. 

6781.  Is  any  one  particular  form  of  building  more 
suitable    for    this    purpose     than    another  ? — It    has 
always   struck  7ne   that  a  hollow  square  would  be  the 
best  form  of  building  suitable  for  galleries  of  this  kind. 
In  such  case   I  should  build  galleries  all  round   the 
hollow  square  with   the  light  coming  from  the  out- 
s-idc,  and  1  should  place  the  students'  galleries  in   the 


inside  of  the  hollow  square,  so  that  the  students 
would  obtain  light  from  the  inside  of  the  hollow 
square,  a  ..I  th-3  public  would  obtain  light  from  the 
o'ltside  of  the  hollow  square. 

()~H2.  Would  you  have  the  building  one  storey 
only  ? — In  the  system  of  lighting  public  galleries, 
which  has  been  usually  supposed  to  be  the  best,  the 
necessity  of  top  lighting  has  always  been  very  much 
urged  ;  but  I  think  that  by  the  system  which  1  should 
suggest  the  top  lighting  would  be  done  away  with 
altogether,  and  therefore  there  would  be  no  objection 
to  having  the  building  of  two  or  three  storeys,  which 
of  course  would  be  a  great  economy  as  regards  space. 

6783.  Do  you  think  a  library  a  necessary  appen- 
dage  to  the  museum  ? — I  think  that  a  library  is  of 
course   quite   a   necessary   appendage    to  a  museum. 
There  has  been  a  great  deal  said  about  the  inconvenience 
of    removing   the   Natural    History   collection   away 
from  their  present  connexion  with  the  National  Library 
to  a  different  situation,   but  I  think   that  too  much 
importance  has  been  attached  to  this  point.     There 
is  at  present  in  the  British  Museum  a  great  difficulty 
about  getting  books  from  the  National  Library  ;   it  is 
impossible   for   any   student   of   the    museum  at   this 
moment  to  get  books  from  the  National  Library.    He 
can    go    into    the   library    and    get    his     books,    and 
he    can    go    into    the    room    where   the    specimens 
are  and  sec  the   specimens.     But  there  are  no  means 
at  present  of  bringing  the  books  and  the  specimens 
together,  and  therefore  the  library  is  really  practically 
useless,   except   to  the    officers    in   the  department. 
The    only    way    of    getting    books    in   the    students' 
room  of  the  museum  at  the  present  moment  is   by 
the  courtesy  of  the  officers  of  the  department.     If  you 
ask  one  of  the  officers  who  happens  to  be  your  friend 
he  will  send  and  get  you  the  book  you  want,  but  to 
general  students  that  is  impossible,  and  therefore  I 
consider  that  the  importance  of  the  connexion  between 
the   public  library   and    the    museum   has   been  very 
much   over-estimated.     It  would   be  much  more  con- 
venient, in  my  opinion,  to  have  a  special  library  for 
the    natural   sciences    attached    to    the    museum.       I 
should    suggest    that    each    department     in    the    new 
museum  should  have   a   working  library  of  its  own, 
just  as  every  department  in   the  British  Museum  has 
now   a  special  working  library,  and  that  there  should 
be  some  large  library  arranged,  perhaps  in  some  central 
part  of  the  building,  to  which  access  could  be  obtained 
from  every  department.    I  think  also  that  the  expense 
of  buying  that  library  has  been  very  much  overrated. 
I  think  that  it  could  be  got  together  for  very  much 
less   cost  than   is    commonly   supposed.     I    say  that, 
judging  from   the   number  of  books  that  I  require  in 
the  work  which  I  have  to  do,  which  is  principally  in 
two  departments  of  zoology,  mammals  and  birds — I  find 
that  in  the  Zoological  Society's  library,  which  is  by  no 
means  a  large   one,  I  get  nearly  all  the  books  that  I 
generally  require,  and  I   am    constantly   engaged   in 
original  work  of  all  sorts,  particularly  upon  these  two 
branches  of  zoology. 

6784.  Do  you  consider  a  theatre  or  a  lecture  room 
also  a  necessary  or  desirable  appendage  ? — I  think   it 
is  not  a  necessary  appendage,  but   it  would  be  a  very 
desirable   one.     The  task  of  educating   at   all   events 
the    youth  of    the    country    in    the    natural   sciences 
ought,  in  my  opinion,  to   bo  carried   out  by  the  uni- 
versities, and  if  that   were    sufficiently  done    by  the 
universities   it  would  not  be  so  necessary  to  have  the 
same  sort  of  lectures  go  on  in  London  ;  but  under 
the  present  circumstances  I  think  it  would  be  very 
desirable  indeed   to  have  a  staff  of  lecturers  attached 
to  the  new  museum,  and  that  lectures  should  be  given 
upon  the  principal  contents  of  the  museum,  just  in  the 
same  way  as  at  the  College  of  Surgeons,  where  they 
have  perhaps  the   first   osteological   and  anatomical 
collection    in   the  world,  and  where  Professor  Flower 
is  at  the  present  moment  engaged  in  giving  lectures, 
which  arc  illustrated  by  the  contents  of  the  museum. 

67«o.  (Professor  Huxley.}  Is  it  not  the  case  that 
the  lectures  which  Professor  Flower  gives  at  the 
College  of  Surgeons  are  lectures  of  an  extremely 
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advanced  character  ;  that  is  to  say,  he  takes  advantage 
of  his  large  knowledge  and  special  study  of  that 
particular  branch  of  comparative  anatomy  to  expound 
the  most  advanced  stale  of  knowledge  upon  the 
subject  on  the  basis  ol'that  museum:'  — Tliat  is  certainly 
true  to  u  great  extent,  but  at  the.  same  lime  lie  goes 
into  the  most  elementary  i'acls.  for  I  have  seen  him 
write  down  the  commonest  zoological  terms,  in  order 
thai  the  students,  who  attend  his  lectures  in  consider- 
able numbers,  may  not  miss  them  for  want  of  a  clear 
pronunciation  or  otherwise. 

6786.  That  if!  quite  true;   but   unless   the  theory  of 
the  Professor  is  altered  since  the  time  I  held  it,  it  was 
always   regarded  as   a    position    in    which    the   most 
advanced    truths   of  coniparal  i\  e   anatomy    should   bo 
taught,  and   not  as  apparatus  for  elementary  instruc- 
tion ? — Certainly  not  merely  as  apparatus  for  elemen- 
tary instruction. 

6787.  The    Bame    thing    holds    good   with    regard 
to  the  lectures  at  the  Jardin  des  Plantes ;  that  ia  to 
say,   the  Professor,   who  is  also  the  Curator  in  each 
case,  there  gives  lectures  which  arc  supposed  to  bring 
the  subject  up  (o  the  level  of  the  knowledge  of  the 
time? — Yes,  I  believe  so. 

6788.  On  the  other  hand,  the  sort  of  lectures  you 
contemplate  are  those  which  would  he  useful  for  quite 
elementary  teaching,  are  they  not  ? — I  have  not  formed 
a  special  idea  of  the  sort  of  lectures  in  my  mind,  but  I 
think  that  both  uorts  of  lectures  are  useful,  and  both 
might  be  given.     This  is  a  matter  not  of  primary  im- 
portance, but  a  matter  for  arrangement  subsequently. 

6789.  Do  not  you  think  that  there  would  in  many 
cases   be  a  considerable  difficulty   in   combining   the 
functions  of  professor  and  curator  in  the  same  person  ? 
— I  think  there  would  be  considerable  difficulty,  but 
I  do  not  think  it  is  positively  necessary  that  the 
curator  should  be  also  the  lecturer. 

6790.  To  take  your  own  special  subject  of  orni- 
thology, do  not  you  think  it  one  man's  work  to  under- 
stand  systematic   ornithology  ? — I  think  it  is  more 
than  one  man's  work. 

6791.  If  the  gentleman  in  charge  of  the  ornitho- 
lo<*ical  collection   in   the  new   museum   only  had    to 
discharge  his  duty  with  respect  to  that  collection,  he 
would  have  no  time  on  his  hands  to  devote  to  teach- 
ing ? — Certainly  not. 

6792.  If  I  understand  you,  you  would  not  connect 
the  teaching  apparatus  with  the  conserving  apparatus  ? 
— Not  necessarily,  certainly. 

0793.  Supposing  that  the  Government  established 
a  School  of  Science,  or  a  College  of  Science,  in  the 
immediate  vicinity  of  the  Natural  History  collections, 
does  not  it  occur  to  you  that  thu  teaching  of  science 
might  be  much  better  carried  on  there  by  the  officers 
of  that  institution  than  by  the  officers,  of  the  museum  ? 
—  1  think  certainly  it  might,  supposing  facilities  were 
given  for  the  removal  of  the  necessary  specimens  for 
illustrating  the  lectures. 

(>794.  You  have  yourself  a  very  valuable  collection 
of  birds  ;  would  you  like  to  permit  those  specimens  to 
be  handed  about  by  the  students  after  the  lectures  for 
the  purpose  of  examination,  and  what  do  you  think 
would  come  of  your  collection  in  five  years  if  they  had 
an  opportunity  of  so  doing  ? — I  think  that  of  course 
it  is  not  every  specimen  that  ought  to  be  handed  about 
in  that  way. 

679o.  Do  you  not  think  that  for  the  purposes  of 
teaching,  a  comparatively  simple  collection  of  com- 
paratively inexpensive  objects  which  may  be  handled 
and  can  always  be  replaced  is  the  thing  that  is  wanted  ? 
— For  elementary  teaching,  certainly 

(>7!Hi.  So  that  there  really  is  no  precise  connexion 
between  teaching  and  the  elaborate  and  splendid 
collections  which  are  gathered  together  in  the  National 
.Museum  ? — Certainly  no  precise  connexion.  It  would 
certainly  not  be  the  primary,  but  quite  a  secondary 
point  for  the  museum  authorities. 

6797.  You  would  not  under  any  circumstances 
connect  the  teaching  absolutely  with  the  office  of 
curator  ? — Certainly  not.  I  think  it  would  be  very 
objectionable  to  do  BO, 
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6798.  (Chairman.)    What    in    your    opinion    is   the     J'.  /..Sclater, 
first  point    to    lie    considered    as  to    the  arrangement  of  JZiq., 
the  collections  in  the  new  museum  ? — I  think  that  the,  '>l'^''    '   ' 
inns],  important  thing  is  to  divide  them  inln  two  series  :    u  March  1871. 

first  oi'idl,  objects  intended  for  public  exhibition  to  be 

nrranged  in  (lie  public  galleries    which  I  have    spoken 

of  before ;  and,  secondly,  objects  int-nded  for  the 
examination  ol'scientific.  students  and  tli  "iily. 

Those  two  portions  may  be  treated  in  very  different 
ways  in  the  new  museum.  The  objects  for  the  public 
must  of  course  bo  mounted  in  the  best  way  pos-ible, 
and  must  be  illustrated  in  every  way,  and  they  would 
consist  of  a  series  of  representative  specimens  of  every 
class  of  Natural  History  from  the  highest  to  the  lowest. 
Thus,  for  example,  in  the  Mammid,  1  suppo-e  you. 
would  exhibit  the  stuffed  skin  and  the  skeleton  of 
both  sexes,  and  the  young  ;  and  probably  you  would 
exhibit  specimens  of  the  internal  organs  if  they  prc- 
seiilcd  anything  of  special  interest,  so  as  to  get  as 
complete  a  knowledge  as  possible  of  this  one  animal, 
which  would  serve  as  a  representative  of  all  its  near 
allies  of  every  sort.  Then  in  the  same  way  with  a 
bird,  you  would  exhibit  the  mounted  skin,  the  skele- 
ton, the  egg,  the  nest,  and  everything  that  you  could 
possibly  get  to  make  a  complete  picture  of  the  life  of 
that  single  animal,  and  that  would  serve  as  the  repre- 
sentative of  all  its  numerous  allies  of  every  description. 
I  think  that  a  series  of  mounted  specimens  exhibited  in 
that  way  in  a  public  gallery  would  give  a  much  better 
idea  of  'Natural  History  than  the  crowd  of  specimens 
that  are  now  put  into  the  cases  so  closely  packed 
together  that  it  is  impossible  to  distinguish  one  from 
another.  As  regards  the  objects  intended  for  a 
scientific  examination,  they  should  be  treated  in  a  very 
different  way  altogether.  They  should  be  packed 
together  in  cabinets  and  made  as  accessible  for  easy 
examination  as  possible.  Except  for  persons  who  are 
engaged  in  this  sort  of  work,  it  is  impossible  to 
understand  in  how  very  small  a  space  a  really  workable 
collection  of  zoology  may  bo  packed  together.  Pro- 
fessor Huxley  was  alluding  just  now  to  the  collection 
of  birds  which  belongs  to  me.  I  have  between  6,000 
and  7,000  specimens  all  contained  in  a  little  room  not 
20  feet  square.  They  are  arranged  in  10  or  12 
cabinets,  and  so  arranged  that  I  can  find  any  single 
specimen  in  a  minute  without  the  slightest  difficulty. 
The  National  collection,  I  do  not  suppose,  at  the 
present  moment,  contains  more  than  30,000  birds  of  all 
sorts,  and,  therefore,  it  might  be  said  that  in  four  or 
five  rooms  of  this  kind  you  might  stow  away  the 
whole  of  the  collection  of  birds,  and  more  than  the 
whole  of  the  collection  ;  in  fact  everything  that  is 
wanted  for  the  working  of  the  National  collection. 

6799.  Having   regard  to  the   transference  which  is 
contemplated  of  the  Natural  History  collection   from 
the  British   Museum    to  South    Kensington,  and    to 
any  form  of  scientific  rc-arrangemcnt  which  may  be 
adopted    for  the  purposes  of  study   and   for  exhibi- 
tion, have   you  thought  of  the  crisis  of  administration 
which  will  perhaps  arise,  and  the  importance  of  having 
a  Director  of  some  considerable   scientific  attainments 
to  carry  out  such  a  change  ? — Certainly   the  Director 
of  the  new   National  Museum  ought  to  be  the  best 
man  that  can  possibly  be  got  for  the  post. 

6800.  Especially  with  a  view  to  this  transference 
and  re-arrangement? — I   think  so  particularly  with  a 
view   to    the    re-arrangement    of  the   objects  in   the 
new    museum,    but    I    think    that    the    Government 
ought  not  to  wait  until  the  museum  is  actually  built  to 
appoint  such  Director  ;  it  ought  to  be  done  at  once, 
and  the  plans  and  the  whole  way  in  which  the  museum 
is  to  be  built  and  arranged  ought  to  be   carried  out 
under  his  direction.     It  would  bo  very  absurd  to  build 
a  new  building  without  consulting  the  person  proposed 
to  be  named  as  the  Director,  and  then  turn  him  in  and 
say,  "  Now,  here  is  your  building,  you  must  make  the 
best  of  it."     The  plans   ought   to  be  made  under  his 
special  superintendence  in  my  opinion. 

6801.  Might  there  not  be  very  great  risk  of  con- 
fusion unless  such  an  appointment  were  made  at  a 
very  early  period  of  a  man  of  very  high  qualifications  ? 

3K 


,,._, 


«)N    srir.NTinr    I  NSTK1  (  'Tl  .  >N  .    KT(.  :—  MIM'TKS    OK    EV1DKNCK, 


/•  /.   &AM.       _I    think   there   would    be  very  great    nsk,  and    hat 

Ihe  appointment  ou-l,t  i"   be  made   before   0*   plans 
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44  March  137 1.   tetietaA  (|poi;   Wi,l1(mt  consult  in-  th'e  new  Director  ;  in 
il,e    plans   ought   to    be   the   plans    of   the    new 
Director. 

6802.  Do    you   think    that    the    separate    series    of 
mounted     specimens,    osteological     specimens,    and 
spirit  specimens  now  in  the  British  Museum   on-lit 
to  be  amal-amatcd  ?—  I    think    so,  certainly.      1    may 
say    that     I    frequently    have    to   go    to    the    British 
Museum  to  make  examinations,  particularly  of  mam- 
mals and  birds.      Supposing  that  1  want  to  examine  a 
mammal,  first  of  all  I  go  up  to  the  gallery  of  mammals, 
and  examine  the  specimens  there.     Then   I  have   to 
go  to  a  cellar  in  the  bottom  storey,  and.  examine  the 
specimens   of  the   same  animal  kept  in  what  is  called 
'•  in  the  skin."     Then  1  have  to  go  into  another  cellar, 
and  examine  the  bones  of  the  same  animal,  which  are 
kepi  as  a  separate  collection  ;  and  then  I  may  have  to  go 
into  a  third  cellar  to  examine  specimens  kept  in  spirits 
of  the  same  animal  :  so  that  in  many  cases  there  may 
be  specimens  of  the  same  species  distributed  over  the 
four  quarters  of  the  building.     That,  of  course,  is 
most  objectionable.     It  causes  a  great  waste  of  time, 
and  it  would  be  much  simpler  to  have  all  the  collections 
amalgamated  into  one  series. 

6803.  (Professor  Huxley.)  Is  it  not  the  case  that  at 
present  there' is  no  Comparative  Anatomy  Collection, 
properly  so  called,  apart  from  osteology  in  the  British 
Museum  ? — There  is  a  large  Osteological  Collection. 

6804.  But  there  is  no  Comparative  Anatomy  Col- 
lection there  in  the  sense  in  which  you  would  speak 
of  the  soft  parts  ? — None  whatever. 

6805.  You  are  aware  that  the  formation  of  a  collec- 
tion of  that  kind  would  be  a  very  serious  undertaking  ? 
— I  am  quite  aware  of  it. 

6806.  Has  it  ever  occurred  to  you  to  consider  how 
far   it  might  be  desirable  for  the  Government  to  at- 
tempt  to  amalgamate    the    present   British    Museum 
Collection  with   the  very  fine  collection  of  dissected 
soft    parts    which    is    contained    in    the    Hunterian 
Museum,  and  which  is  to  a  certain  extent,  though  to 
a   very  small  extent,  Government  property  ? — Yes,  I 
have  thought  very  much  upon  that  subject.     I  am 
well   aware   that   the   maintenance  of  the  Hunterian 
Collection   in  an   efficient   state   has   become   a  great 
burden  to  the  Royal  College  of  Surgeons.     As  the 
State  has  a  certain  claim,  to  say  the  least,  over  that 
collection,  I  think  it  would  be  advisable,  if  possible,  to 
make  arrangements  that  it  should  be  removed  also  to 
the  Museum  of  Natural  History.     There  can  be  no 
doubt  that  the  junction  of  these  two  collections,  par- 
ticularly as  regards  osteology,  would  make  the  national 
collection  the  finest  in  the  world,  even  if  it  is  not  so  now. 

6807.  I   am  quite  safe,  am  I  not,  in    saying   that 
such  a  collection  of  soft  parts  as  exists  in  the  Hunterian 
Museum  could  not  possibly  be  formed  in  half  a  century, 
whatever  money  or  labour  you  spent,   upon  it  ? — 1 
should  think  it  would  be  quite  impossible,  because 
there  are    many   specimens    that    only  come   at    rare 
intervals  into  the  country,  and,  therefore,  could   not 
be  obtained  at  any  moment. 

6808.  And  there  is  some  danger,  is  there  not,  that 
unless  the  Government  take  the  matter  in  hand,  the 
College  may  be  unable  to  bear  the  burden  of  keeping 
up    that    very  fine    collection  ? — I   have   had   several 
conversations  with   various    members  of  the   College 
ami   the   officials  upon   this  subject,  and  I  am  afraid 
that  there   is  some  chance  of  their  being  unable  to 
keep  up  the  collection  ;   in  fact,  I  know  that  they 
have  been  very  much  straitened  within  the  last  few 
years. 

fiHOi).  (Dr.  S/ittr/Miy.)  Arc  you  aware  Ilia t,  the  ob- 
ligation felt  by  the  College  of  Surgeons  to  maintain 
that  collection  stands  somewhat  in  the  way  of  im- 
pio\ed  arrangements  that  were  contemplated  for 
tin-  examination  of  medical  candidates  in  this 
country  ;  that  is  to  say,  that  in  consequence  of  the 


money  which  is  required  to  be  set  aside  for  maintaining 
the  Hunterian  Collection,  considerable  difficulty  is  occa- 
sioned in  a  union  of  the  licensing  bodies  in  London 
to  grant  a  common  qualification  for  medical  and 
surgical  practice  ? — I  was  not  specially  aware  of  that 
point. 

6810.  Were  the  College  of  Surgeons  relieved  of 
that   obligation,  those  arrangements  would  be  facili- 
tated, would  they  not? — Yes;  but  1  was  not  specially 

:i  ware  of  the  fact. 

6811.  (Professor  Huxley.)  Supposing  that  the  col- 
lection  of    dissected   soft    parts   in   the   College   of 
Surgeons'  Museum  were  added  to  the  National  col- 
lection, would  you  propose  to  place  those  dissected 
soft  parts   alongside  of  those  specimens  which  are 
exposed  for  public  observation,  or  would  you  see  any 
advantage  in  that  course? — I  think  that  there  must 
be  some  discretion  used  in  adopting  any  course  of  that 
sort.     I   see  no  objection  to  exhibiting  specimens  of 
any  very  remarkable  peculiarity  of  structure  of  the 
internal  organs.     I  think  that  the  digestive  system 
might   be   illustrated   in   the   case   of  the   principal 
animals  and  birds,  and  so  on,  without  any  difficulty. 

6812.  I   agree  with  you,  that    properly   displayed 
dissected  specimens  of  characteristic  organs  would  be 
very  important  indeed,  but  it  is  quite  another  matter 
when  you  come  to  speak  of  interpolating  a  whole  set 
of  preparations   in    their   place   among  the  rest.     I 
imagine  you  would  think  that  inexpedient  ? — It  would 
be  quite   inexpedient  to  think   of  interpolating  the 
whole  series,  but  it  would  be  otherwise  to  make  a 
judicious  selection  of  such  specimens  as  are  required 
to  illustrate  the  internal  structures. 

6813.  I  presume  the  same  argument  would  apply 
to  the  spirit  specimens,  and  the  osteological  specimens. 
I  apprehend  that  part  of  your  object  would  be  to 
interpolate  a  sufficient  number  of  such  ? — Yes,  a  few 
of  them  ;  and  the  rest  would  be  put  into  store  along 
with  the  skins  and  skeletons. 

6814.  (Chairman.)  What  is  your  opinion  as  to  the 
maintenance  of  a   separate  Paltuontological  Depart- 
ment ? — I    am    certainly    of  opinion    that   Professor 
Flower,  who    has    put    forward    his    views    on    that 
subject  on  more  than  one  occasion,  is  correct,   and 
that  it  would  be  better  for  the  general  advancement 
of  the  sciences  of  zoology  and  botany  in  this  country 
that    the    Palaeontologies!    Department    should    be 
merged  into  the  General  Department,  and  that  there 
should  be  no  separate  department  of  palaeontology, 
but  that  a  series  of  the  remains  of  extinct  organisms 
should  be  interpolated  in  their  natural  position,  as 
nearly  as  we  can  judge  of  it,  along  with  the  specimens 
of  the  living  creation. 

6815.  (Professor  Huxley.')    I    presume    that    that 
recommendation    also    would    be   with    the    sort   of 
caution  previously  indicated  about  osteological  speci- 
mens nnd  spirit  specimens.     You  would  not  intend  to 
interpolate  in  the  series  of  reptiles,  for  example,  all 
the    specimens    of  Ichthyosauri    which    the  British 
Museum  might  happen   to  have  ? — Certainly  not.     I 
should  put    in  two  or  three  good  typical   specimen!  of 
the  Ichthyosauri ;    the  rest  I  should  pack  in  the  most 
convenient  way  in  the  students'  room,  to  be  examined 
by  the  students. 

68 1Q.  In  like  manner,  with  regard  to  the  collection 
of  shells,  you  would  display  every  fossil  type  ? — Yes, 
every  fossil  type  in  public  galleries.  I  do  not  think 
it  would  be  at  all  necessary  that  the  Ichthyosauri 
should  be  put  away  in  the  same  drawers  with  crocodiles, 
or  whatever  their  nearest  living  allies  may  be.  But 
there  should  be  also  students'  and  store-rooms  for  the 
fossil  reptiles,  only  they  ought  to  be  in  immediate 
proximity  to  the  rooms  containing  the  existing  reptiles, 
in  order,  as  far  as  possible,  to  amalgamate  the  study  of 
the  recent  and  the  extinct  remains. 

6817.  From  a  curator's  point  of  view,  and  not  a 
public  point  of  view,  there  is  a  certain  reason  for 
having  a  pateontologieal  collection  ;  I  do  not  mean 
to  say  under  a  separate  Government  or  administration, 
but  in  a  distinct  part  from  tlie  recent  specimens,  and 
that  is  this,  that  you  cannot  pack  away  Ichthyosauri 
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40  feet  long  in  drawers;  you  must  have  them  stuck 
up  against  a  wall? — No  more  you  can  I  lie  elephants. 

6818.  Yon   can    pack  away  an  elephant    In  drawers 
because   you   cnu  take  it  to   pieces,    but  you  cannot 
by  any  means,  if  you   have  a  great  slab  .'i(>  feel    long, 
with    Plesiosauri    in   it,    take   it    to    pieces;     that    is 
speaking  from  the  curator's   point  of  view,   but  from 
ihe  public,   point  of  view,  with   the  very  great  attrac- 
tion which  is  felt  upon  the  part  of  the   public    to    see 
those  great  monsters  displayed   to  view,  it  would  be  a 
great  deprivation  to  the  public  if  they  could  not   look 
at  the  great  Plesiosauri  upon    the   slabs,  as  they  are 
now  seen  in  the  museum  ? — Certainly  there  ought  to 
be  a  sufficient  series  of  them  in  the  public  gallery  ;  no 
doubt  about  it. 

6819.  But  if  you   attempted    to  interpolate    them 
among   the  recent  things  they  would  take  up  such  an 
enormous   space   that   I   do   not  know    what   would 
become   of  your  collection.      That    is   the  practical 
difficulty  ;  and  do  you  not  think  that  some  weight  is 
to  be  attached  to  those  considerations  for  having  a 
gallery   where   those    great    things   might    be    con- 
veniently  displayed  ? — I   think    there  could    be   no 
objection   to  having  additional    galleries   to   display 
these  particular  points.     They  are  things  that  you 
cannot  make  come  in  in  the  general  series,  but  the 
point  which  I  urge  is,  that  there  should  be  a  typical 
or  representative  series  of  animals  set  forth   in   the 
public  gallery,  beginning  from  the  highest  and  goiug 
down  to  the  lowest,  in  order  that  the  public  might 
pass  through  the  public  gallery  and  get  some  idea  of 
the  general   extent    and    modifications  of  the  whole 
creation  of  animals,  from  the  highest  to  the  lowest. 

6820.  You  would  have  every  extinct  type  put  in  its 
place  ? — Yes,  every  extinct  type,  and  every  recent  type 
as  nearly  as  possible. 

6821.  But  that  does  not  imply  that  you  should  not 
have  a  separate  Palseontological  Gallery  for  the  reasons 
I  have  indicated  ? — No,  it  does  not  necessarily  imply 
that.     But  there  ean   be  no  doubt  that   Paleontology 
has  suffered  greatly  hitherto  from  its  being  considered 
quite   a  distinct   science  from  Zoology,  whereas   Pal- 
aeontology is  merely  the  study  of  extinct  animals,  and 
it  is  impossible  that  we  can  study  them  without  being 
acquainted  with  the  structure  of  recent  animals.     Of 
course   our   knowledge   of  extinct  animals   must  be 
mainly  derived  from  the  study  of  existing  organisms. 
It  has  been  in  my  opinion  a  great  misfortune  both  for 
Zoology    and  Palaeontology  that  the  two  subjects  have 
hit  herto  been  considered  distinct,  they  being  in  fact  one. 

0822.  But  let  me  suggest  that  Paleontology  has  a 
double  sense,  and  it  is  very  important  not  to  forget 
that  in  the  first  place  Palaeontology  looks  at  fossil 
forms  simply  as  modifications  of  the  general  type  of 
structure  ;  but  then  there  is  another  sense  in  which 
Palaeontology  has  to  deal  with  fossils,  and  that  is  as 
assemblages  of  living  forms  in  time,  and  in  that  sense 
I  think  it  exceedingly  desirable  that  there  should  be  a 
Pateontological  Collection  by  itself,  a  collection,  that 
is  to  say,  in  which  all  the  Silurian  remains  shall,  if 
possible,  be  together,  and  all  the  Jurassic  shall  be 
together,  and  so  on,  so  that  quite  independently  of  the 
zoological  question  then;  is  very  great  need  for  a 
separate  Palceontological  Collection? — I  quite  agree  to 
all  that.  I  think  there  ought  to  be  also  a  public  gallery 
specially  arranged  to  exhibit  the  fauna  of  each  epoch 
of  the  world's  age  so  far  as  we  are  acquainted  with 
them.  I  would  have  a  Carboniferous  Gallery,  a 
Jurassic  Gallery,  and  so  on,  in  addition  to  a  series  of 
purely  zoological  galleries. 

6823.  On   the  whole,  taking  the  Curator's  point  of 
view,   and    the   public  point  of  view,   there   is  some 
ground  for  a  Palaeontological  Gallery  ? — Yes,  there  are 
good  grounds  for  a  Palaaontological  Gallery. 

6824.  {Chairman.)  Have  you   any   observations  to 
make  as  to  the  sufficiency  of  the  scientific  staff  of  the 
present  Natural   History  Department   in   the  British 
Museum  ? — I  think   it.  is  very  Inadequate  at  the  pre- 
sent moment.     The  assistants   and   curators  are  much 
too  few  in  number,  and  the  work  is  very  inefficiently 
performed  in  consequence.     The  collections  are  not 


completely  arranged,  and  the  objects  arc  not  named 
and  classified.  I  should  mention  particularly  the 
Knlomological  Department  as  being  one  in  which  the 
curators  are  very  insufficient.  There  an;  far  too  few 
at  present,  engaged  on  Knlomology  in  the  I'.ntish 
Museum. 

(iS2,5.  (Professor  Huxley.)  Would  you  explain  to  the 
Commission  what,  you  think  would  be  an  efficient 
organisation  of  the  officers  of  the  museum  ? — I  should 
suppose  that  the  museum  would  be  divided  in> 
many  departments,  very  much  in  the  same  fashion  as 
it  is  now,  that  there  would  be  a  chief  appointed  for 
each  of  those  departments,  and  I  hat  he  would  bo 
allowed  an  adequate  number  of  assistants  under  him. 

6826.  Would  you  make  one  person  Keeper  of  the, 
whole  of  the   zoology  <U  he   is   at  present? — I  should 
say  not.    I  think  that  would  not  be  advisable,  certainly. 

6827.  It  would  be  advisable,  at  any  rate,  to  make  a 
division,  would  it  not  ? — Yes,  at  least  into  vertebrates 
and  invertebrates.  You  might  appoint  a  principal  of  the 
Vertebrate  Department  and  of  the  Invertebrate    De- 
partment, and  give  him  so  many  assistants  under  him  ; 
and  then,  of  course,  there  would  be  a  distinct  botanist, 
supposing  it  is  considered  desirable  to  keep  botany  in 
the  National  museum  at  all,  and  so  on,  and  a  distinct 
keeper  for  mineralogy,  of  course. 

6828.  And  a  keeper  of  the  fossils  from  a  distri- 
butional point  of  view? — T  think  that  is  a  question 
open  to  some  discussion.     That  is  a  doubtful  point, 
upon  which  I  would  not  express  nny  decided  opinion 
until  it  came  forward  in  a  practical  way. 

6829.  (Chairman.)  Do  you  think  the  yearly  sum 
allowed  for  zoological  acquisitions  sufficient  ? — No  ;   I 
think  it  is  at  present  not  sufficient.     I  believe  the  sum 
allotted  is  never  more  than  1,OOOZ.  for  zoological  acqui- 
sitions of  all  sorts.     I  believe  that  although  a  copy  of 
every  book  printed  in  the  United  Kingdom  is  sent  to 
the  British  Museum,  still  they  spend  1 0,000/.  every  year 
in  buying  books,  and  I  do  not  think  that  is  quite  a  fair 
proportion.     It  is  well   known   that  the    Zoological 
Department  in  the  British  Museum  is  always  short 
of  money  ;   and  always  in  debt.     I  have   frequently 
been  told  by  dealers  in  zoological  specimens  that  they 
do  not  care  to  sell  to  the  Zoological  Department  of  the 
British  Museum,  because  they  know  that  they  will 
not  get  paid  for  several  years.      1  believe  that    the 
whole  sum  allotted  to  the  department  is  always  spent 
before  the  money  is  actually  received  by  a  parlia- 
mentary vote,  and  I  think  that  is  a  conclusive  proof 
that  the  sum  allowed  is  not  sufficient. 

6830.  Is  the  accommodation  provided  for  the  work 
of  the  scientific  staff  sufficient  ? — That  is  also  very 
inadequate  in  the  present  building  ;  only  two  or  three 
of  the  principal  officers  are  provided  with  studies  for 
themselves.     Many  of  the  assistants  are  congregated 
together  in  a  large  room  where  there  is  no  possibility 
of  carrying  on  quiet  scientific  work,  and  this  room  is 
situated   in   a  cellar   underground  ;    it  is  very   badly 
lighted,  and,  moreover,  one  of  the  regulations  of  the 
Museum   is   that  no   lights  of  any  sort  are  allowed. 
During  the  whole  of  the  winter  months,  therefore,  these 
gentlemen  often  have  to  sit  there  and  do  nothing  at-all. 
It  is  impossible  for  them  to  work,  because  they  have  no 
light.     They  are  not  allowed  any  gas  or  light  of  any 
.sort,  so  that  they  have  simply  to  sit  there  in  idleness.   I 
have  been  there  in  December  on  a  foggy  day,  and  seen 
them  sitting  there  doing  nothing. 

6831.  Is  there  any  accommodation  provided  for  the 
students  of  the  Zoological  Department  ? — No,  the 

no  accommodation  at  the  present  moment.  If  they 
happen  to  be  friends  with  any  Curator  they  can  go 
into  his  private  room  and  get  a  corner  to  work  in,  but 
the  accommodation  is  miserable  in  the  extreme. 

6832.  What  arrangements  are  at  present  made  for 
the    distribution   of    duplicates  ? — I   believe    at   the 
present  moment  there  is  no  sort  of  arrangement  made 
for  the  distribution  of  duplicates.     The  doctrine  of  the 
Trustees  or  of  the  executive  of  the  British  Museum  is 
that  any  specimen   that    is  brought  into  the  Museum 
cannot  go  out  again,  not  even  for  the  purpose  of  being 
figured  or  shown  at  a  scientific  meeting  of  any  society, 
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out iD  practice,  and  J  belicieit  is  literally  the 
rule  nf  the  .Museum.  1  may  observe  that  I  have  had 
..pportunities  oi'  putting  this  to  the  proof, 
:  very  large  number  of  specimens  in  the 
-!i  .Mn.-eum  are  derived  from  the  Zoological 
ty's  Garden?.  These  being  the  subjects  of  com- 
munications at  the  Zoological  Society's  meetings, 
I  have  frequently  wished  to  have  the  specimens 
described  placed  upon  the  table  at  the  meetings 
when  the  communications  are  read,  and  if  those 
specimens  have  been  already  put  in  the  Museum 
and  registered  as  belonging  to  the  Museum,  I  have 
always  been  told  that  it  is  impossible  that  they 
ca:i  be  brought  out  for  exhibition.  Sometimes 
specimens  are  kept  in  the  Museum  for  some  time 
before  lliev  are  linally  registered,  and  in  such  cases, 
and  by  special  application  to  the  head  of  the  depart- 
ment, I  have  obtained  leave  as  an  extraordinary 
favour  for  those  specimens  to  be  brought  and  ex- 
hibited at  scientific  meetings,  but  as  a  general  rule  I 
mn  told  it  is  impossible  that  any  specimen  once 
registered  and  put  into  the  Museum  can  be  taken 
out  again.  I  may  mention  one  case  of  an  animal 
which  was  given  by  myself  to  the  British  Museum. 
1  was  anxious  to  have  it  out  for  the  purpose  of  being 
properly  figured,  for  it  was  impossible  that  the  artist 
who  was  employed  upon  it  could  figure  it  in  the 
cellar  where  he  was  put  to  work  ;  it  was  so  dark.  My 
friend,  Dr.  Peters,  the  Director  of  the  Eoyal  Museum 
nt  Berlin,  was  iu  London  and  undertook  to  describe 
this  animal,  and  although  I  asked  to  have  it  out, 
Laving  given  it  myself  to  the  Museum,  I  was  told  it 
was  quite  impossible,  and  the  specimen  was  ultimately 
drawn  in  the  cellar  in  the  dark. 

6833.  (Professor  Stokes.)  Are  specimens  which  arc 
ascertained  to  be  duplicates  registered  as  belonging  to 
the  Museum  1 — All  specimens  as  they  are  received 
are   registered   in  a  register   called  the  Eegister  of 
Zoological  Accessions,  and  after  that  they  are  supposed 
to  be  the  property  of  the  Trustees  of  the  Museum,  and 
are  not  removable. 

6834.  But  even  supposing  it  were  ascertained  that 
the  specimen  was  a  duplicate  of  one  already   in    the 
Museum,  and  was  not  required  for  exhibition,  would 
it  then  be  registered  ? — Yes  ;  all  specimens  acquired 
are  registered. 

6835.  Then  it  would  be  considered  that  they  could 
not  leave  the  Museum  '.' — That  is  always  the  doctrine 
that  I  have  heard  stated.     Whether  it  is  really  one  of 
the  Eules  of  the  Trustees  I  am  not  quite  so  sure. 

6836.  (Professor  Huxley.)  Have  you  ever  applied 
to  the  Museum  to  exchange  a   duplicate  ? — -Yes,  1 
have  applied. 

6837.  With  what   result  ? — I   have  given   a  great 
many  specimens  to  the  Museum,  and  I  once  got  one 
specimen  of  a  bird  in  exchange,  and  that  I  have  at  the 
present  moment.     At  the  same  time  I  should  wish  to 
say  that  in  my  opinion  there  is  a  great   deal  too  much 
said  about  duplicates  in  the  British  Museum.     There 
is  not  really  the  quantity  of  duplicates  in  the  British 
M  i ' , .  mn  that  there  is  usually  supposed  to  be.  In  order  to 
examine  any  species  of  animal  satisfactorily  it  is  neces- 
sary not  only  to  have  one  specimen,  but  to  have  four  or 

The  witness 

Professor  FLOWER, 

6844.  (Chairman,)  I  believe  you  are  Hunterian 
Professor  of  Comparative  Anatomy  and  Physiology, 
and  Conservator  of  the  Museum  of  the  Royal  College 
of  Surgeons  of  England  ? — Yes. 

684o.  Will  you  be  good  enough  to  give  the  Com- 
mission  your  opinion  regarding  the  best  mode  of 
arranging  and  exhibiting  a  zoological  museum  for 
the  instruction  of  the  public? — In  the  first  place,  I 
think  th:il  it  is  an  essential  principle  that  it  should 
be  open  all  day  long,  and  every  day  if  possible;  that 
it  should  be  closed  only  for  such  short  periods  as 
maybe  absolutely  necessary  for  sweeping  and  cleaning. 
Then  I  think  that  the  exhibited  specimens  should 


five  or  more  specimens  in  many  cases,  for  it  is  impossible 
to  ascertain  the  limit  of  variation  of  any  particular 
t-peeies  by  examining  one  specimen  only;  therefore,  a 
Liieat  National  Museum  ought  to  have  a  series  oi'spee.i- 
mens  of  each  species.  Moreover,  it  ought  to  have  speci- 
mens from  different  countries,  because  we  all  know  that 
the  laws  of  distribution  of  animal  life  cannot  be  worked 
out  without  a  series  of  specimens  from  every  locality 
in  which  the  species  is  known  to  occur.  Therefore, 
I  do  not  myself  believe  that  there  is  that  large  number 
of  duplicates  in  the  British  Museum  that  could  be  so 
readily  parted  with  as  some  people  imagine. 

6838.  (Dr.  Sharpcy).  Have  you  considered  whether 
it  would  be  advisable,  or,  if  advisable,   practicable   to 
apply  any  part  of  the  revenue  of  the  British  Museum  to 
the  publication  of  figures  of  rare  and  important  objects 
which  are  added  to  the  Museum  from  time  to  time,  so 
that  naturalists  might  make  use  of  them  ;   especially  as 
repards  Palaeontography  ? — That  would  certainly  be  a 
very  desirable  object.     It  is  known  to  everybody  that 
the  museum  of  the  Jar  din  des  Plantes  of  Paris  has  for 
years  issued  a  series  of  papers  which  are  called  by 
various  names  :    the  Annales  do  Miis.ee.  the  Archives 
de  Musee,  and  so  on.     The  Professors  are  supposed, 
when    they  make  any   important  discovery,    to    con- 
tribute   notes    of  it  to  this   journal  which   is  edited 
by  one  of  themselves,  aud   that  has  been  the  means 
of  bringing    many  of  the  most   important  zoological 
and  botanical  discoveries  before  the  world.     At  the 
same    time   I    may   say   that   we    have    in   London 
a   great   many  scientific   societies   which   are   always 
ready  and  willing  to  publish  those  papers,  and,  there- 
fore, it  is  not  so  absolutely  necessary  to  Lave  a  pe- 
riodical of  that  sort  attached  to  our  National  Museum 
as  it  is  in  the  case  of  Paris,  where  the  Museum  is 
looked  upon  as  the  centre  of  everything,  and  there 
are  not  that  number  of  separate  scientific  publishing 
societies  that  there  are  in  London. 

6839.  (Professor  Huxley.)  It  is  true  that  in  some 
cases  the  Government  authorities  take  advantage  of 
the  publications  of  the  societies,  is  it  not  ? — I  should 
say  that  the  greater  part  of  the  papers  written  now  by 
the  officers  of  the  British  Museum  are  published  by 
the  scientific  societies  ;  therefore  the  scientific  societies 
are  pro  tanto  aiding  the  Government  in  a  very  liberal 
way. 

6840.  And  not  only  so,  but  even  in  a  more  definite 
way  than  that ;  the  illustrations  of  the  scientific  cata- 
logues are  occasionally  taken  by  permission  from   the 
publications  of  the  Zoological  Society  ? — Yes,  a  large 
number  of  woodcuts  that  have  been  prepared  to  illus- 
trate papers  iu  our  "  Proceedings  "  have  afterwards 
been  allowed  to  be  used  by  the  Trustees  of  the  British 
Museum   to   illustrate    their   Catalogues   of  different 
branches. 

6841.  It  has  been  so  much  contribution  by  those 
Societies  to  the  work  of  the  Government  ? — Yes. 

0842.  (Dr.  Sharpey.)  Do  not  you  think  it  might 
have  been  the  converse  with  advantage? — I  think 
certainly  that  we  ought  to  get  for  science  all  out  of 
the  Government  that  it  is  possible  to  do. 

6843.  (Chairman.)  Is  there  any  other  point  which 
you  would  desire  to  communicate  to  the  Commission  ? 
— No,  I  am  not  aware  of  any. 

withdrew. 

F.R.S.,  examined. 

not  be  too  numerous  ;  they  should  be  very  carefully 
selected  as  illustrations,  and  they  should  all  be  ex- 
tremely good  of  their  kind — not  the  sort  of  specimens 
generally  seen  in  nearly  all  the  zoological  museums 
that  I  know  at  present,  both  in  this  country  and 
on  the  continent  —  and  every  specimen  should  be 
extremely  well  preserved.  For  instance,  far  better 
pains  should  be  taken  in  stuffing  birds  and  in 
mounting  specimens  than  is  taken  at  present.  Each 
zoological  group  should  be  kept  perfectly  distinct  from 
all  others.  Our  existing  museums  are  generally  too 
much  crowded.  For  instance,  at  the  British  Museum 
you  may  sec  a  set  of  small  animals  like  the  arma- 
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dilloes  filling  up  the  interstices  between  llic  legs  of 
rniuiiiiiiils  mill  so  I'orlli,  producing  a,  great  deal  (.!' 
confusion  in  tin-  mind  of  visitors  to  (he  museum,  \vln> 
wonder  what  Iho.-e  animals  have  to  do  with  each  oilier. 
At  any  sacrifice  of  splice  L  should  keep  each  group 
perfectly  distinct  from  the  other.  Each  group  should 
Era  illustrated  liy  its  most,  prominent  forms,  both  recent 
and  extinct,  which  I  should  prefer  to  keep  lordlier. 
There  should  he  legible  tickets  attaclied  to  all  the 
specimens  stating  their  name,  and,  as  in  the  Kcw 
Museum,  ;j.i\  ing  their  geographical  distribution,  and 
any  other  useful  information  about  the  animals  that 
may  be  required  lor  the  general  public.  I  think  also 
that  it  would  bo  a  great  advantage  if  the  fronts  of  the 
glazed  eases  that  are  turned  towards  the  public  could 
be  perfectly  closed,  so  that  no  dust  could  get  into 
them  from  this  side,  and  so  that  there  should  be  no 
interference  with  the  constant  examination  of  the 
specimens  by  visitors  at  all  times.  If  the  cases  wore 
hermetically  closed  towards  the  public  there  would  be 
no  objection  whatever  to  having  gas,  to  light  the 
museum  in  the  evening. 

6846.  With  a  view  to  zoological  research,  have  you 
any  suggestions  to  make  as  to  the  arrangements  of  the 
museum? — As  all  zoologists  who  wish  to  advance  the 
knowledge  of  their  subject  require  a  very  much  larger 
number  of  specimens  for  examination  than  those  which 
are  required  for  inspection  by  the  genei  al  public,  the 
great  bulk  of  the  collections  should  lie  kept  arranged 
in  drawers  with  every  facility  for  access  and  reference; 
and  it  would  be  a  great  advantage,  almost  indispensable 
in  fact,  that  the  rooms  in  which  the  bulk  of  the  collec- 
tion is  kept  in   this    way,    arranged   much   as  books 
iu    a    library,  should  be    contiguous  to    the   galleries 
where  the    exhibited   specimens  are    kept.     I  think 
the  best  plan  (one  which  has  been   frequently  advo- 
cated already)  is,  that  the  backs  of  the  eases  containing 
any  particular  group  of  animals  should  open   into  a 
room  where  the  large  number  of  specimens  of  the  same 
group  are  kept  for  zoological  research,  so  that  if  an 
exhibited  specimen  is  required  to  be  compared  with  the 
other  specimens  that  are.  kept  iu  the  drawers,  it  can  at 
once  be  removed  from  the  case,  examined,  compared, 
and  put  back  again  in  its  place,  which  could  be  done 
in  so  short  a  time  that  its  absence  would  scarcely  be 
noticed  by  visitors  passing  by  iu  the  gallery.     Of  course 
in  a  new  National  Museum  of  Natural  History  there 
should  be  provision  for  very  much  space  for  specimens 
arranged  in  this  way,  far  more  than  is  the  case  in  any 
zoological  museum  at  present  existing,  and  there  should 
be  much  greater   facilities  for  examining  them  than 
there  are  at  present. 

6847.  Will  you  give  the  Commission  your  opinion 
as  to  the  best  method  of  dividing  and  organizing  the 
different   departments  of  the  Museum  ? — I  think  my- 
self that  the  best  method  would  be  a  zoological  arrange- 
ment.    There  would  be  certain  departments,  the  head 
officer    of  each  taking  charge   of  one    of   the    great 
groups    into    which    zoologists    generally   divide   the 
animal  kingdom,  and  having  a  staff  of  assistants  under 
him  who  should  each,  under  his  general  direction,  take 
charge  of  a  subordinate  group  of  those  great  divisions; 
and  1  also  think  that  it  would  be  a  great  advantage 
if   the   palseontological  collections  of    any   particular 
group  of  animals   were   placed    under   the  charge  of 
the  same  person  who  takes  care  of  the  recent  specimens, 
instead  of  having  a  distinct  palceontological  department, 
as  is  the  case  at  present. 

6848.  (Professor    Huxley.)     Are    there    not   two 
Beaaea  of  the  word  "  palaeontology,"  one  of  them  in 
which  the  term   has   reference  to  extinct  animals,  as 
animals,  simply  as  forms  of  animal  life,,  and  the  other 
in  which  the  term   has  reference  to  the  distribution  of 
animal  life  in  time.     I   entirely  agree  with  what  you 
say  about  the  advisahleiicss  of  putting  in  amongst  the 
recent  specimens  the.  representatives  of  all  the  extinct 
types  of  form  ;  but    would  it  not   be   desirable   at  the 
same  time  to  keep    the   palrcontological   collection    by 
itself  in  relation   to   stratiography  ;   thai  is    to   say,  to 
have',  as  in  the  Museum   in  .lermyn  Street,  the  collec- 
tions of  fossils  arranged  in  the  order  of  their  occurrence 


in  time.,  so  that  their  sueeessi\e  !bi  mseould  be  in-[ 
and  examined;' — I  think  it  would  be  \erv  desirable 
to  have  such  a  collection  if  there  were  room,  and 
the  means  for  doing  it,  just  as  there  might  also  be 
a  collection  illustrating  the  geographical  distribution 
of  animals,  but.  it  would  be.  1  COD  ider,  siibord 
In  the  main  collection.  I  think  that,  the  large  bulk  of 
the  pid.-eontological  specimens  showing  the  minute  and 
transitional  variations  in  species  should  be  left  iu  the 
zoological  galleries,  and  if  there  were  in  addition  a 
special  strat  igraphical  or  geological  collection,  it 
should  only  contain  examples  of  the  more  character i.-t  ic 
and  typical  species  illustrative  of  each  stratum. 

6849.  You  would  have  no  objection  to  a  separate 
stratiographical  collection  ? — None  whatever.  1  think 
it  would  be  a  very  useful  and  instructive  supplement 
to  the  main  collection. 

68oO.  From  a  practical  point  of  view,  do  not  you 
think  there  is  a  little  to  be  said  in  favour  of  keeping 
the  great  fossils  by  themselves.  You  are  quite  well 
acquainted  with  the  numerous  and  very  remarkable 
specimens  of  Ichthyosauri  and  1'lesiosauri  in  the 
British  Museum.  Some  of  those  are  different  species, 
and  some  are  not,  but  if  you  were  to  interpolate  all 
those  specimens  of  Ichthyosauri  and  Plesiosauri  with 
the  collection  of  recent  reptiles  they  would  take  up 
a  considerable  quantity  of  room ;  you  cannot  pack 
away  a  great  slab  containing  the  skeleton  of  an  Ich- 
thyosaurus in  the  same  way  as  you  can  take  to  pieces 
a  duplicate  reptile-skeleton  and  put  it  away.  On  the 
other  hand,  considering  the  great  interest  the  public 
take  in  seeing  those  great  extinct  animals,  do  you 
think  there  would  be  any  objection  to  having  such 
specimens  as  could  be  spared  from  the  general  col- 
section  inside  placed  along  with  your  other  fossils, 
supposing  that  a  certain  series  of  stratigraphical 
fossils  were  made  ? — The  arrangement  of  specimens 
too  large  to  fall  in  their  ordinary  place  in  a  natural 
series  is  always  one  of  the  greatest  difficulties  which 
curators  of  museums  have  to  contend  with.  I  cannot, 
however,  sec  that  these  fossils  will  occupv  more  space 
or  be  less  appreciated  by  the  public  if  placed  in  a 
gallery  containing  specimens  of  recent  reptiles,  than 
they  would  in  one  devoted  to  a  stratigraphical  collec- 
tion. But  this  is  a  subject  which  will  require  much 
cure  and  thought  on  the  part  of  those  persons  who  have 
charge  of  the  collections. 

6851.  Still  you  have  no  objection  to  the  separate, 
stratigraphical    collection  ? — Certainly    not.     What  1 
should  principally  object  to  is,  to   have,  ;ts   at  present 
at  the  British  Museum,  a  collection  of  recent  animals 
arranged  zoologically,  ami  another  collection  of  extinct 
animals  also  arranged  zoologically,  the  arrangement 
adopted  in  either  case  frequently  not  coinciding  with 
that  of  the  other. 

6852.  (Chairman.)    What    amount   of  anatomical 
illustration    would  you   desire   to   introduce   into   the 
zoological  museum  ? — I  think  it  should  be  as  full  as  it 
possibly  can  be.    Unfortunately  the  subject  of  anatomy 
has  hitherto   been  too   much  divorced  from   zoology 
generally.      I  should  not  be  content  with  a  Museum 
of  Natural  History  that  had  merely  skins,  as  is  the 
case  in  some  museums,  or   even   merely   skeletons  ; 
but   I    would   have  every    other   part   of  an   animal 
exhibited  if  possible  by  well  prepared  specimens. 

6853.  How  far  does  the  Museum  of  the  Royal  Col- 
lege of  Surgeons  carry   out  the  object  of  providing 
illustrations  of  comparative  anatomy   on  a  scale   suit- 
able for  a  National  collection? — The   museum  of  the 
College  of  Surgeons   is   an   extremely  good  collection 
simply  as  an  introduction  to  anatomy  and  physiology, 
but  for   zoological  purposes,   on  its  present    scale   or 
upon  any  scale  upon  which  it  is  ever   likely,  with  the 
present  or  probable  means  of  the  college,  to  be  carried 
on,  it  must  be  quite  insufficient  for  zoologists,  because 
illustrations  cannot  be  provided  of  all    the  details  that. 
are  required  by  them  ;    but,  as    an    introductory    col. 
lection,  arranged,  as   it    is,  on  what  is  called  the   phy- 
siological   plan,   that  is  to  say,  all  the  more   important 
variations  of  any  particular  organ   being   shown,  it  is 
an  extremely  valuable  collection.     And  I  think  that 
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it  would  bo  unnecessary  for  the  British  Museum 
Jsntnnd  History  collection  to  attempt  to  do  this,  but 
ii  should  rather  aim  it  a  complete  anatomical  collec- 
tion arranged  zoologically,  every  particular  genus  of 
animals  having  its  brain,  its  heart,  and  every  part 
of  if  shown,  and  kept  near  the  skin  and  near  the, 
skeleton.  The  two  collections  then  would  supplement 
.•:ii-h  other,  and  not  interfere  in  any  way  whatever. 
The  student  who  wants  to  gain  a  general  insight  into 
comparative  anatomy  will  always  come  to  the  College 
of  Surgeons  first.  He  wishes,  for  instance,  to  learn 
something  about  the  bruins  of  animals,  and  he  will 
there  find  side  by  side  the  brains  of  members  cf  each 
of  the  principal  great  groups;  he  will  compare  one 
with  another,  and  get  such  an  amount  of  knowledge 
of  their  leading  modifications  as  will  content  a  great 
many  people.  But  if  he  wishes  to  go  more  deeply 
into  the  subject  he  will  go  to  the  new  museum ;  he 
will  take  up  the  brain  of  one  particular  group  of 
animals,  and  he  should  be  able  to  find  them  all 
together,  apart  from  those  of  any  other  group,  and 
there  he  should  find  the  means  of  working  out  all  the 
details.  So  that,  I  think,  there  would  be  ample  room 
for  both  collections,  and  a  real  function  for  both  ; 
and  they  need  not  interfere  in  any  way  with  each 
other  if  they  are  both  carried  out  upon  some  such 
plan.  I  think  they  would  work  very  well  together, 
and  exchanges  might  be  made  if  the  establishments 
were  both  in  harmony,  and  both  had  a  definite  object. 

6854.  Would  you  keep  the  Museum  of  the  lioyal 
College  of  Surgeons  separate,  or  would  you  unite  it 
with  the  proposed  museum  of  Natural  History  at  South 
Kensington  ? — I   think   it  would  be  a  very  great  dis- 
advantage to  move   it  to   Kensington,  as   the   local 
position  of  the  Museum  of  the  College  of  Surgeons 
is  very  much   more   convenient   to  medical  students, 
who,  being  necessarily  engaged  for   the  greater  part 
of  ilie  day  at  the  different  medical  schools  and  hospitals, 
could  not  possibly  give  up  their  time  to  go  so  far  as 
Kensington  to  investigate  these  subjects. 

6855.  If  you  did  not  remove  it,  would  you  place  it 
under   the   same   superintendence   with   that   of  the 
zoological  collection  at  South  Kensington  ? — -I  do  not 
see  that  there  would  be  any  great  objection  to  some 
arrangement  of  that  kind  being  come  to,  if  it  should 
appear  that  the  College  of  Surgeons  are  not  able  to 
keep  it  up.   The  College  has  hitherto  had  no  difficulty 
in  maintaining   it  in  an   efficient   condition,    but  the 
whole  question   of  medical  legislation  is   now   under 
discussion,  and  there  is  some  uncertainty  as  to  what 
the  position  of  the  College  of  Surgeons  will   be  in 
future,  and  whether  the  Museum  will  be  kept  up  by 
the  College  as  it  has  hitherto  been. 

6856.  What  arrangements   would  you  make  as  to 
the    form    of    instruction    in    zoology,    by    means   of 
lectures   or   demonstrations   by   the    officers   of   the 
Natural  History  Department  ? — I  think  it  would  be  on 
the  whole  an  advantage  to  zoological  science  as  well  as 
to  the  Curators  of  the  different  departments  if  it  were 
part  of  their  duty  to  give  some  sort  of  instruction. 
This  might  be  done  either  by  the  head  of  each  depart- 
ment or  one  of  his  assistants,  that  he  might  appoint. 
I  know  it  is  a  question  upon  which  there  is  a  difference 
of  opinion,  but  if  the  amount  of  labour  required  by 
giving  lectures  were  not  too  great,  and  if  it  were  subor- 
dinate to  the  main  duty  of  taking  care  of  the  museum, 
it  would  give  a  man  very  often  more  interest  in  the 
collection  under  his  charge,  and  I  think  it  would  rather 
check  a  tendency  that  curators   frequently  have  to 
consider  that  the  collection  is  almost  entirely  for  their 
own  benefit,  rather  than  for  the  benefit  of  other  people, 
if  they  had  to  give  short  courses  of  lectures  specially 
illustrating  some  portion  of  the  museum  under  their 
charge. 

6857.  (Professor  Huxley.)    You  would  not,  I  pre- 
sume,   have    those    lectures   elementary  lectures,    but 
advanced  lectures  on  the  particular  department  with 
which  they  were  Concerned? — Advanced   lectures.      I 
should  allow  (under  some  general  supervision,  of  course, 
of  tln>  Director  of  the  whole   museum)  the  lecturer 
to  select  some  subject  that  he  happens  to  be  working 


at  in  his  duty  of  arranging  or  cataloguing  the  collec- 
tion under  his  care,  and  to  give  a  short  course  of 
lectures  upon  that  particular  subject,  illustrated  fully 
by  the  specimens  in  the  museum. 

6858.  In  fact  the  Curator  would  bring  his  special 
knowledge   to  bear,  and   give  the  advantage  of  that 
special  knowledge  to  the  public  in  that  way  ? — That 
would  be  the  object. 

6859.  Apparently  it  does  not  occur  to  you  that  the 
museum  would  be  the  proper  plane  for  giving  elemen- 
tary instruction? — I  do  not  see  that  there  would  be 
any  advantage  in  that.     At   all   events  the  officers  of 
the  Museum  would  not  be  the  right  persons  to  give  it, 
as  their  duties  should   be   principally  and  mainly  the 
care  of  the  particular  collection  under  their  charge. 

6860.  I  am  not  quite  sure  that  I  fully  apprehended 
whether  you  have  any  objection,  supposing  the  thing 
were  otherwise  practicable,  to  the  merging  of  the  col- 
lection of  the  Royal  College  of  Surgeons,  so  far  as  its 
anatomy  and  zoology  is  concerned,  in  that  of  the  new 
Natural   History  Museum  ? — I  think  it  would   be  a 
great  misfortune  to  take  away  the   Museum  from  the 
College  of  Surgeons,  locally  speaking,  but  I  am  not 
quite    sure  that   it    might    not    be    an    advantage    to 
combine  the  direction  of  the  two  in  some  way  or  other. 

6861.  The  misfortune,  I  presume,  would  arise  from 
the  fact  that  the  medical  students  who  now  consult  it 
would  not  be  able  to  consult  it  under  those  new  cir- 
cumstances?— 1  am  afraid  they  would  not. 

6862.  Do  not  you  think  that  when  the  new  scheme 
of  medical  education  is  carried  out,  the  medical  students 
will   have  a  great  deal  less  to  do   with   comparative 
anatomy  than  they  have  now  ? — There  are   now,  and 
I  hope  always  will  be,  a  certain  number  of  medical 
students  who  take  an  interest  in  comparative  anatomy  ; 
and  besides  those  studying  the  medical  profession  there 
are  many  other  students  who   come   a  great   deal   to 
the  College  Museum. 

6863.  Then  that  difficulty  would  not  apply  to  them  ? 
— Not  so  much,  as  they  are  not  fixed  to  a  certain 
locality  by  the  position   of  the   Hospitals   as  are   the 
medical  students. 

6864.  I  presume  that  you  have  no  doubt  as  to  the 
necessity  in  any  complete  Natural  History  Museum  of 
such  a  collection,  either  affiliated  or  existing  in  the 
museum  ? — No.      I  think  that  the  Museum  of  the 
College  of  Surgeons,  or  such  a  museum,  is  a  necessary 
introduction  to  the  general  museum  of  comparative 
anatomy  and  zoology.    It  is  of  no  use  to  attempt  to  in- 
vestigate the  structure  of  any  particular  group  of  animals 
unless  some  general  knowledge  has  been  acquired  of  all 
the  different  organs  of  which  the  animal  body  is  com- 
posed, which  could  not   be  obtained  in   a  zoological 
museum  unless  there  were  such  a  collection  ;    and  I 
think  it  would  not  be  worth  while,  having  already  the 
Museum  of  the  College  of  Surgeons,  which  has  existed 
so  long  and  upon  which  so  much  money  has  been 
spent  and  so  much  care  been  bestowed,  to  commence 
to  form  in  the  same  town  an  exactly  similiar  collect  ion 
somewhere  else.     It  would  be  throwing  money  away, 
because  the  cost  of  that  collection  has  been  very  great. 

6865.  Do  you  think   you  could  make  such  a  collec- 
tion within  50  years  ? — It  is  entirely  a  question  of 
money. 

6866.  Could  you  always  get  specimens  when  you 
wanted  them  ? — I  ought   to  say  that  both  time  and 
money  would  be  required,  but  chiefly  the  latter,  since 
the  facilities  for  getting  specimens  are  much  creator 
now  than  they  used  to  be  in  former  times. 

6867.  Supposing  the  College  of  Surgeons'  Museum 
could  be  kept  in   its   present  general  arrangements, 
and  transferred,  so  to  speak,  bodily,  and  kept  in  a  place 
by  itself  wherever  the  New  Natural  History  Museum 
might  be,  would  you  see  any  objection  to  that  ? — That 
would  depend   very  much  upon  where  that  museum 
might  be  situated.     1   presume  you  are  only  speaking 
of  the   collection    of  comparative   anatomy  ;    for  the 
Museum  of  the   College  of  Surgeons  is  a  compound 
museum,  containing   several   distinct  collections.     A 
large  part  is  pathological,  which  the  college  would  not 
be  likely  to  part  with.     The  answer  to  the  question 
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depends  mainly  upon  whether  the  College  of  Surgeons 
is  able  and  willing  in  future  to  keep  up  the  Museum 
efficiently  or  not.  If  it  should  be  unable  to  do  so  it. 
would  be  better  to  transfer  it  than  to  let  it  become 
inefficient,  but  I  cannot  help  thinking  that  its  bodily 
transference  would  be  felt  as  a  loss  by  a  very  largo 
number  of  people. 

6868.  But   only   to   the  student  class,  because  other 
persons  consulting    it,  foreigners,  for  example,  could 
get  to   South  Kensington   just   as  well  ? — Foreigners 
could  quite  as  well.      The    loss  would  be  chiefly  to  tin- 
student  class,  and  to  medical  men  who  take  an  interest 
in  the  collection. 

6869.  (Dr.  Sharpey.)  Could  you  tell  the  Commis- 
sion approximately  what   the  maintenance  of  the  Mu- 
seum of  the  College  of  Surgeons  costs  the  College? — 
Merely  approximately,  because  the  accounts  are  com- 
plicated with   those  of  other  departments.     I   should 
say  about  2,500/.  a  year. 

6870.  Whence  is  that  money  derived  ? — It  is  derived 
from   the  revenues  of  (he  College,  which  are  mainly 
obtained  from  the  fees  paid  by  the  medical  students  on 
passing    their    examinations,    and    partly    also    from 
properly  which  the  College  possesses. 

6871.  So  that  a  considerable  part  of  the  fees  paid 
for  the  diploma  of  the  College  by  the  students  who 
obtain  it.  goes  to  maintain    the,  museum  ? — It  is  hardly 
a  considerable  proportion  of  all  that   is  paid  ;  some- 
thing less  than  one-fifth  of  what  each  pays  may  go  to 
the  maintenance  of  the  museum. 

6872.  Are  you  aware  whether  the  necessity  of  their 


setting  aside  a  portion  of  (he  fees  for  (his  purpose  has.         Profeuor 
rather  stood   in   the  way  of  arrangements  between  (he    f-'l"«»-r,  l-'lt.. V 
different    licencing    bodies    in    London    for  a    common  — 

examination  ? — That  I  cannot  say,  as    1    am   not    fully    l 
acquainted  with  what  has    taken  place  with  rd'erem-i: 
to  the  arrangement-  that,  are  now  being  di-en>-ed. 

(iST.'i.  That  sum  has  to  be  provided  (or,  ha-  il  not, 
out  of  the  fees  of  the  students,  and  from  the  fund  from 
which  the  expenses  of  conducting  the  examination-, 
may  be  paid  ? — Yes,  that  ha^  probably  created  some 
difficulty.  The  Council  of  the  College  of  Surgeons  of 
course  would  not  be  willing  to  make  any  alTaiejvment 
that  would  deprive  them  of  the  means  of  keeping  up 
the  museum,  unless  they  saw  any  other  means  by  which 
it  might  be  maintained. 

6874.  Supposing    it  were    taken   in     band    by    I  he 
nation,  would  that  be  an  advantage  or  not  ? — I  should 
myself  think  that  the  charge  of  maintaining  the  Col- 
lege of  Surgeons'  Museum  might  very  fairly  lie  borne 
by  the  nation,  considering  that  the  benefit!  of  the 
Museum  are  as  much  for  the  nation  as  for  the  par- 
ticular body  of  the  College  of  Surgeons.     The  nation 
already    has   given    something,    although    not    to   t bi- 
annual maintenance   of  the   museum,  yet  in  the  way 
of  purchasing  the  original  Hunterian  Collection,  and 
various  grants  towards  buildings,  amounting  altogether 
to  57,500/. 

6875.  (Chairman.)  Is  there  any  point  arising  out 
of  your  examination,  or  otherwise,  that  you  would  like 
to  communicate   to   the  Commission  ? — No,  nothing 
further  occurs  to  me  at  present. 


The  witness  withdrew. 
Adjourned  to  Monday  next  at  half-past  11  o'clock. 
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The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE. 
Snt  Jonx  LUBBOCK,  Bart.,  M.P.,  F.R.S. 
BERN-HARD  SAMUELSON,  Esq.,  M.P. 


WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
GEORGE  GABRIEL  STOKES,Esq.,M.A.,LL.D.,Sec.R.S. 


WILLIAM  GRYLLS  ADAMS,  Esq.,  M.A.,  examined. 


6876.  (Chairman.)  I   believe  you  are  Professor  of 
Natural   Philosophy  at   King's  College,    London  ? — 
Yes. 

6877.  How  long  have  you  held  that  office  ? — Since 
Easter,  1865. 

6878.  The   system   of  teaching   at  King's  College 
proceeds  by   lectures,    class    teaching,   and     practical 
work  in  experimental  subjects  ? — Yes. 

6879.  What   is  the  condition  of  the  knowledge  of 
students    on    entering  ? — The    standard   is    very    low 
generally.     On  entering  the  Applied  Science  Depart  - 
ment,  with   which  I  am  more  particularly  connected. 
the     students    have    a    very    limited    knowledge    of 
mathematics,  and  generally  their  knowledge  of  natural 
philosophy  is  very  slight  indeed. 

6880.  What  would  you  propose  as  to  any  entrance 
examination,    looking    at   it    from    various  points    of 
view  ? — An    entrance    examination    would    be    very 
valuable,  it  would   make   the  work  of  the  College  of 
a    higher   kind    than    it    is   at    present,  and   it    would 
enable  us  to  do  more  valuable  work,  because  it  would 
give  us  better  material  to  work  upon.     It  would   no 
doubt  diminish  the  number  of  students  entering,   at 
least   :it    present,  because   of    the   difficulties    in   con- 
nexion  with  engineering   out  of  doors.     I   have    no 
doubt  that  it  would  diminish  the  number  considerably, 
because  there  is  not  a  sufficient  demand  for  engineering 
education. 

fiSSl.  But  if  the  College  had  independent  resources 
of  any  kind,  you  would  conceive  that  it  would  be  a 
great  advantage  to  have  a  matriculation  examination  ? 
— It  would  lie  a  very  great  advantage. 

6882.  The   staff  would  be  more  usefully  employed, 


W.  G.  Adams, 

Esq.,  M.A. 

it  would  be  devoted   to  a   higher  kind  of  scientific 
education,  and  it  would  have  more  time  for  original  20  March  1871. 
investigation? — Yes;    at    present    the    staff  is    not 
sufficiently  numerous,  and    is   too  busily  engaged  to 
allow  of  time  for  original  investigation. 

6883.  What  is  the  amount  of  time  now  occupied  by 
the  professors  in  the  work  of  instruction  ? — In  mathe- 
matics the  hours  for  lectures  are  between  20  minutes 
past   10  and   1    o'clock  every  day,  except  Saturday. 
For  mechanics  and  physics  the  hours  for  lectures  are  the 
same  on  four  days  in  the  week,  and  in  addition  to  that, 
in  the  Applied  Science  Department,  the  third  year's 
students  have  practical  work  in  physics.    The  Demon- 
strator in   Physics  also    gives   three  lectures  weekly 
to  classes  in  the  school,  and  at  other  times  up  to  4 
o'clock  every  day  the  Professor  and  Demonstrator  are 
busily  engaged  in  teaching  occasional  students  in  the 
physical  laboratory.  The  Professor  of  Chemistry  gives 
two  lectures  weekly  to  Applied  Science  Students,  mid 
four  lectures  weekly  to  Medical  Students,  and  with  the 
help  of  two  Demonstrators  instructs  thcApplied  Science 
and    Medical    Students    in    practical    chemistry,   and 
teaches  occasional  students  in  the  Chemical  Labora- 
tory.   Occasional  students  are  those  who  attend  special 
classes    in  the  College,  and  pay  a  separate  fee  for  each 
class.     The  professors  and  lecturers  also  give  instruc- 
tion in  the  evening  classes. 

6884.  Different  lines  of  study,  I  presume,  are   pur- 
sued   by    different    classes    of    students  ?— We    have 
definite" courses  of  study  in  the  College,  for  those  who 
are    termed     matriculated     students.       The     (ieiieral 
Literature  and    Science   Department,  is   divided  into 
two    divisions.       In    the    classical   division,    classics, 
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•M  Fiv«'-»'.  S«**l,  mul  Knsiish    are   the 

principal  subjects.    Then  there  ,.s  the  modern  ;  d.v.s.on 
bf  the  General  Literature  «ud  Science  Department,  111 

.•hi(*7i.  w|,i(.|,   division    tin-    subjects    taught    we    English, 
---       ]..„•„,,   mathematics,    French,    German,    chemistry, 

,,hv-ies,  and  drawing. 

-5.  For  what  class  of  students  is  the  Applied 
Science  Department  chielly  Intended?  —  It  is  chiefly 
lor  eii^inccrin-  .-indents,  but  not  exclusively.  The 
course  "of  stink  is  suited  for  engineering  students,  and 
this  tal.le  will  show  the  different  hours  devoted  to  the 
different  subjects  in  that  department.  Pure  mailie- 
niaties.  live  hours  a  week  for  the  students  in  each  ytat 
of  the  three  years.  Mechanics  from  three  to  foul- 
hours  a  week  on  the  average.  Physics,  chemistry,  and 
other  subjects  occupy  the  number  of  hours  given  in 
t  lie  table.  (The  witness  delivered  in  the  follovfag 
paper.) 

At  King's  College  the  course  is  divided  into  three 
sessions,  with  three  terms  in  each  session,  affording  about 
11  weeks'  actual  tuition  in  each  term,  and  includes  the 
following  subjects  :  — 

TIME  TABLE. 


— 

1st 
Session. 
Hours 
Weekly. 

2nd 

Sr.vsinll. 

Hours 
Weekly. 

3rd 

Session. 
Hours 
Weekly. 

Pure  mathematics        - 
(  Mechanics  (theoreti- 
Natural    1     cal  and  practical) 

5 
3 

5 
4 

5 
2J 

philosophy)  Physics     - 
(.Physical  laboratory 

2 
0 

1 
0 

1 

14 

Mechanical  workshop  - 

3 

4 

4 

Chemistry      

2 

2 

0 

Practical  chemistry      - 

0 

0 

2 

Civil  engineering  and  architec- 

0 

2 

1 

Machincry  and   mechanical  cn- 

2 

2 

0 

Meeli:niie:il      and     engineering 

7 

Ot 

Gi 

Surveying  and  levelling 

2 

2 
2  in  two 

2 

Q 

terms. 

terms. 

Geology  and  mining      - 

1  in  one 
term. 

3  in  one 
term. 

3  in  one 

term. 

Photography 

0 

0 

2 

Total  (about)    - 

2$ 

31 

•M 

Fees  for  this  course      ... 

£12 

£12 

£15 

Library  and    matriculation   fe 

38,  &C.,    51. 

17s.  6J.,  to 

be   paid  on 

entrance. 

The  professors  of  civil  engineering  and  mechanical  en- 
gineering require,  at  regular  intervals,  essays  on  some 
practical  subjects  from  third  year  students. 

In  addition  to  one  lecture  in  each  week  during  the 
first  two  sessions  the  professor  of  mechanical  engineering 
takes  the  students  in  his  classes  to  visit  manufactories  in 
the  neighbourhood  of  London.  The  average  time  is  thus 
two  hours  a  week  for  each  session. 

In  addition  to,  or  instead  of,  certain  parts  of  this,  the 
regular  course,  the  second  and  third  year's  students  can,  and 
frequently  do,  attend  and  receive  instruction  in  the  chemical 
or  the  physical  laboratories,  which  are  open  to  them  and 
to  others  (occasional  students)  for  several  hours  daily,  on 
payment  of  an  extra  fee  of  from  41.  4s.  to  81.  8s.  a  term,  or 
]()/.  U)s.  to  2 M.  for  three  terms,  and  in  which  there  is 
always  a  professor  or  demonstrator  to  give  instruction  and 
assistance.  The  engineering  drawing  class  is  also  open  i'or 
three  hours  daily  (except  on  Saturday),  and  the  mechanical 
workshop  (in  which  the  first  year's  students  do  wood  work, 
and  the  second  and  third  year's  students  do  metal  work)  is 
open  for  six  hours  daily  (except  on  Saturday,  when  it  closes 
at  1  p.m.),  and  in  each  case  there  is  always  some  one  to 
give  instruction  and  assistance. 

For  many  years  past,  notwithstanding  the  depressd  state 
of  engineering,  the  number  of  students  at  King's  College, 
attending  the  above  course,  has  ranged  from  75  to  95  in 
each  year. 

6886.  With  respect  to  the  physical  laboratory,  is 
there  anything  that  you  would  desire  to  state  to  the 
Commission  as  to  its  foundation  and  extent  ? — It  was 
founded  about  three  years  ago.  A  representation 
was  made  to  the  Council  of  the  College  by  myself, 
supported  by  the  late  Dr.  Miller,  that  there  should  be 
leeturcs  on  physics  and  a  physical  laboratory  ill  con- 
nexion with  the  College.  Considering  the  means  at 
their  command,  the  Council  responded  liberally,  and 


made  \ei-y  sati.-faelory  arrangements  for  the  teaching 
and  practical  study  of  physics.  Adjoining  the  museum, 
which  is  66  feet  by  30  feet,  with  cases  all  round  the 
walls  full  of  physical  apparatus,  two  other  rooms 
were  .set  apart,  one  30  feet  by  IS,  and  another  30  feet 
by  40,  the,  iirst  for  a  laboratory  for  the  Professor  to 
prepare  his  experiments,  and  for  the  more  delicate 
experiments  made  by  the  students,  and  the  other  for 
the  general  experiments  to  be  made  by  the  students. 
In  addition  to  these,  another  room  was  built  for  a 
battery  room  and  storeroom,  and  a  lecture  room  capable 
of  containing  80  students  was  set  apart  for  experi- 
mental physics. 

6887.  Will  you  describe  the  work  of  the  physical 
laboratory,  and  the  results  of  the  practical  teaching  ? 
— The  physical  laboratory  is  adapted  to  the  wants  of 
those  students  who  wish  to  acquire  a  thorough  practi- 
cal knowledge  of  pneumatics,  heat,  light,  electricity, 
and  magnetism.  The  course  of  practical  work  for  any 
student  depends  on  his  previous  knowledge  ;  and  ho 
may  pursue  any  one  subject  in  detail,  so  as  to  obtain 
a  thorough  knowledge  of  its  principles  and  practice. 
Students  are  taught  to  use  the  barometer,  thermometer, 
cathetometer,  and  hygrometers ;  to  determine  the 
specific  gravities  of  solids  and  liquids;  and  the  rela- 
tive densities  of  gases  and  vapours  under  varying 
pressures  and  temperatures  ;  to  measure  the  amount 
of  expansion  of  solids  and  liquids,  and  their  specific 
and  latent  heats  ;  to  measure  melting  and  boiling 
points ;  to  measure  relative  powers  of  conduction  of 
bodies  for  heat  and  for  electricity  ;  to  measure  the 
focal  lengths  of  mirrors  and  lenses,  the  indices  of  re- 
fraction of  various  transparent  substances,  their  powers 
of  dispersion,  and  the  relative  distances  of  the  fixed 
lines  of  the  solar  spectrum.  They  study  the  principles 
of  the  polarization  of  light,  and  the  magnetic  and  elec- 
tiieal  properties  of  bodies,  the  different  methods  of 
developing  electricity  ;  and  learn  to  determine  the 
electro-motive  force  and  resistance  of  batteries,  the 
strength  of  currents,  the  resistance  of  telegraph-wires 
in  absolute  measurement ;  and  are  taught  the  testing 
of  cables,  and  the  principles  of  telegraphy.  The 
work  of  the  physical  laboratory  I  think  is  very 
important,  because  the  effect  of  it  has  been  to  give 
students  a  thorough  interest  in  physics,  who  before 
did  not  get  at  all  the  same  interest  from  lectures  ; 
when  a  student  works  in  a  physical  laboratory  he 
gets  interested  in  his  work,  and  makes  rapid  progress. 
1  have  been  almost  inclined  to  think  that  for  advanced 
students  practical  work  with  demonstrations  would  do 
away  with  the  necessity  of  lectures  altogether. 

6888.  What  is  the  number  of  the  students  who  are 
engaged  in  this  practical  work,  and  to  what   class  do 
they  ordinarily  belong  ? — They  are  of  different  classes  ; 
some  are  students  who  have  been  sent   home  from 
India  by  the  Government  to  get  up  theoretical  know- 
ledge of  telegraphy,  and   these  work  principally  at 
electrical  work.     We  have  had  several  of  these  stu- 
dents.     And     then    there    are    others,    matriculated 
students,  who  pay  the  occasional  fees  and  do  work  in 
the  physical  laboratory,  in  addition  to  the  other  work 
that  they  have  to  do  in  the  College — in   some    eases 
getting  leave    to  omit    certain    'parts  of    the  regular 
course.     Then   there  are   other   students  that  do  not 
attend  the  regular  lectures  at  the  College,  but  come  to 
the  physical  laboratory  for  practical  work  in  different 
branches  of  physics,  confining  themselves  generally  to 
one  or  two  branches.     Some  study  all  the  branches 
of  physics,  and  intend  to  compete  for  Kalinal  Science 
Exhibitions  at  Oxford  or  Cambridge,  and   to   become 
teachers  of   physics.       Besides    these,  all    third-year 
students  of  the  Applied  Science   Department  are  ad- 
mitted   to   a   laboratory   course.     The   numbers    have 
been  very  high  from  the  beginning.     1  was  surprised 
to   find,    when   we    first    started    the    laboratory,  not 
expecting  more  than  about  10,  that  there  were  15  or 
16  in  the  first  week  that  the  laboratory  was  opened; 
last  term  we  had  24,  and  at  the  present  time  we  have 
21  students. 

6889.  Have  you  sufficient  space  for  the  convenient 
practical  instruction  of  that  number  of  students? — • 
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Yes,  but  we  have  never  had  that  number  working  all 
at  once,  hi  the  large  laboratory,  30  feet  by  40,  wo 
could  accommodate  from  15  to  18  students  con- 
veniently, if  they  are  working  at  diflerenl  subjects. 
The  principal  picees  of  apparatus  must  be  fixed  on 
the  tables,  and  the  students  pass  from  one  instrument 
to  another  us  they  master  the  subject  in  hand.  With 
a  large  number  \\orking  in  one  subject,  it  would  be 
ditlicult  to  supply  the  necessary  apparatus.  Many 
experiments  with  delicate  galvanometers  it  would  be 
very  difficult  to  make,  on  account  of  vibration,  if  there 
were  so  many  students  working  at  one  time. 

6890.  What  is  the  occupation  of  your  third  year's 
students  as  compared  with  those  of  previous  years,  or 
of  occasional  students? — In  most  of  the  subjects  they 
have  the  same  course  as  the  second  year's  students 
with    certain    additions,    for    instance,   of    practical 
chemistry,    practical    physics,    levelling,    und    photo- 
graphy.    The  other  subjects  are  the  same  as  for  the 
second  year's   students.      The   usual  plan  is  for  the 
more  advanced  of  the  second  and  third  years'  students 
to  have    a  course  running  through    two   years.      In 
mechanics  that  is  the   case,  and  also   in   physics.     In 
each  of  these  subjects  my  lectures  include  one  part 
of  the  subject  during  one  year,  and  another  part  of 
the    subject  during    the  next  year,  the  one  bearing 
more  particularly  on  civil  engineering,  and  the  other 
on  mechanical  engineering.     In  that  way  the  lectures 
are  not  repeated  over,  and  it  is  of  advantage  to  the 
students  to  stay  for  the  whole  three  years.     Every 
class  is  open  to  occasional  students  who  pay  the  fees 
for  that  class. 

6891.  Does  the  knowledge  gained    by  the  better 
students   enable   them  to   be   advanced   to   posts   of 
responsibility  ? — It  is  a  fact  that  they  arc  advanced  to 
posts  of  responsibility  after  they  leave  us.     There  is 
no  examination  test  which  can  be  applied  generally  in 
the  case  of  our  students,  because  there  are  very  few 
examinations  indeed  in  which  engineering  enters  as 
one  of  the  subjects,  but  in  two  or  three  cases  I  think 
of,  at  the  present  moment,  there  arc  old  students  who 
have  only  left  us  for  two  or  three  years  who  are  still 
apprenticed  to  large  employers,  and  who  are  entrusted 
to  make  out  plans  and  estimates  for  their  employers, 
and  to  have  the  entire  superintendence  of  the  execu- 
tion of  important  engineering  works  ;  others,  who  go 
abroad,  are  at  once  appointed  to  important  posts,  and 
sometimes  with  very  good  salaries. 

6892.  What  is  your  opinion  as  to  the  capacity  of 
the  present  staff  of  the  College  for  preparing  students 
by  theoretical  knowledge  of  physical  science  for  posi- 
tions  in  public  engineering  or  telegraphy  at  home  or 
abroad  ? — The  present  staff  of  the  College  is  capable 
of  giving  students  such   theoretical  knowledge.     Our 
students  arc  successful  at  the  few  examinations  which 
are  open  to  them.     Thus,  in  two  years,  two  students 
from  the  College  have   obtained  Whitworth  scholar- 
ships, and  another  was  second  below  the  line,  10  have 
been  appointed  to  the  Indian  engineering  service,  und 
at    the    Universities,    two    have    obtained    Natural 
Science  Exhibitions  at  St.  John's  College,  Cambridge, 
two   have  obtained  Natural  Science   Scholarships  at 
Merton    College,    Oxford,    and    two    have    obtained 
honours   in  chemistry  and  physics  at  the  First  B.  Sc. 
examinations    of    the    University    of    London.     We 
have  every  means   at   King's    College   that   can   be 
provided  for  the  education  of  engineers,  except   the 
practical   engineering  itself,  and  for  that  it  would  be 
necessary   that  our  students   should  go '  to  a  practical 
engineer    to    finish    acquiring    a    knowledge    of    the 
profession,  but   we    have    everything    preparatory  to 
that  in  our  present  course  at   King's   College ;    the 
course  is  complete  for  civil  or  for  mechanical  engi- 
ne-ring. 

6893.  What  is  the  number  of  matriculated  and  of 
occasional    students? — The   number    in  the   Applied 
Science  Department  has  generally  been,  within  the  last 
10  years,   from  75   to  95.     We    have    reached    100, 
but   during   the  last  two  terms   the    numbers   have 
been    considerably    lower.     That    may    probably    be 
accounted  for,  because  we  have  started  another  de- 
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partment — a  modern  division  of  the  General  Literature; 
Department — which  is  new,  and  probably  that  has 
drawn  off  some  students  from  tin-  Applied  Science 
Department.  And  another  reason  is,  no  doubt,  the 
waul  of  an  opening  for  our  applied  science  students. 
II  students  do  not  -eo  any  opening,  of  course,  they  will 
not  come  to  the  Applied  Science  Department  t'or'tbree, 
years,  and  I  have  no  doubt  that  the  Applied  Science 
Department  has  been  lowered  during  ihe  lust  two 
terms  in  consequence  of  the  announcement  of  a  new 
government  college.  In  fact,  I  should  think  thai  thai 
was  the  principal  reason,  because  during  the  wor.-t 
of  engineering  our  numbers  ilid  not  go  down  ; 
on  the  contrary,  they  continued  to  increase  alter  1866 
until  1868.  Although  there  was  no  opening  :il  all 
for  our  students,  yet  they  were  increasing  up  to  LSI)*, 
when  I  had  100  students  in  my  own  cla 

6894.  You  conceive  that  the  proposed  foundation  of 
a  Government   College   with  a  special    view  to  public 

engineering  would  be  likely  to  attract  students  from 
your  courses  into  that  College  ? — It  would  attract 
students  at  once  if  they  thought  that  by  entering 
that  College  they  would  be  sure  of  appointments, 
whereas  they  would  not  get  any  appointments  at  all 
from  King's  College. 

6895.  As  to  the  power  of  varying  the  course  to  be 
pursued  by  a  matriculated  student,  will  yon   describe 
what  are  the  regulations  of  the  College  ? — A  matricu- 
lated student  may  omit  some  parts  of  the  course.      II 
a  parent  or  guardian  desires  that  any  particular  course 
or  courses  of  lectures  should  be  omitted,  a   student 
obtains    leave    from    the    Principal    and    omits     that 
course    or  courses;  also   a  matriculated  student   may 
study  other  subjects  that  are  not  included  in  his  regular 
course,   by   paying   the  extra   fees    for   those   other 
subjects. 

6896.  Is  there  any  definite  course  with  reference  to 
the  matriculation  examinations  of  the  London  Uni- 
versity ? — For  the  matriculation  examination  we  have 
no   definite  course.       In   the  modern    division   of  the 
General    Literature    Department   all    the   subjects    are 
included  except  Greek,  but  we  consider  that  the  num- 
ber   of  subjects  is   so    great.   I  hat    we   should    not   be 
giving    so  good  an   education  if  we  were  to  include; 
them  all  in  any  definite  course,  for  a  student  would  not 
be  able  to  study  each  subject  thoroughly,  and  so  would 
get  into  the  habit  of  "  cramming  "  up  his  subjects. 
Still  we  have  several  from  the  College  and  the  School 
who  have  passed  in  honours  at  this  examination  ;  and 
our  courses  enable  students  to  pass  in  honours  at  the 
higher   scientific   examinations   of  the  University  of 
London. 

6897.  Regarding    the    general    interests    of    high 
scientific  instruction,   is  there  any  opinion  which  yon 
would  desire  to  express  to  the  Commission  as   to  tin- 
policy  of  founding  Government  Schools  or  any  conse- 
quent compensation  which  ought  to  be  made  to  colleges 
such  as  King's  College? — 1  think  it  is  very  important 
that  all  colleges  that  are  efficient  should  bo  put  on  the 
same  basis,  that  where   a  college   e.rists  and   does  its 
work  well,  and  that  against  great  difficulties,  especially 
where  it  is  impossible  for  a  department    to  exist    by 
itself  (such    a  department   as   Applied  Sciences,   for 
instance,  nt  King's  College,  which  could  not  exist   by 
itself),  in  that  case  the  Government  would   certainly 
be    doing    a    great  injury    to    engineering    education 
generally,   if  it  were  to  set  up  an   institution  which 
would  ruin    such  colleges  as    King's  College,  and   to 
apply  its  patronage  to  that  institution  alone.     I   think 
it   is  very  important  that  all  efficient  colleges   should 
not  only  be  placed  on  the   same  basis  with   regard   to 
the  rewards  open  to   students,  whether  by  granting  a 
certain  number  of  nominations  to  each  college  or  other- 
wise, but  that  in  being  able  to  secure  as  teachers  men  of 
the  highest  talent  such  colleges  should  not  be   placed 
at  a  disadvantage  through  the  want  of  endowment. 

6898.  I  understand  you  to  mean  that   both  as  to  the 
distribution  of  endowments  or  Government  grunt-,  and 
likewise  as  to  the  incentives  to  study  by  the  distribution 
of  patronage,  yon  would  wish  that  no  special  privileges 
should  be  enjoyed  by  schools  founded  by  the  (loveru- 
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II.  O.  A,l,,m,,    „„.„!  .done,  hut  that  those  privileges  should  he  open  to 
•   i/--1-      all  ellicicnt  centre-  of  -cieiititic  in-iriiciion  ? — Yes,  that 

at)  March  1871.  '"  ™^t"  "v,,-  John  l.iibbock.)  Are  yon  a\\aro  that  in 
.  Alienee  of  tin'  recent  resolution  of  the  House  of 
Common.-.  tli«'  ( io\  eminent  have  determined  to  admit, 
Mndeuts  from  other  colleges  to  compete  for  lulini-imi 
to  tlic  engineering  service  of  India? — I  heard  that 
then!  was  to  he  such  au  alteration,  but  I  am  not  aware 
of  tin1  conditions. 

6900.  Of  course,  then,  you  have  not  looked  at  the 
conditions  to    see    whether    they  are  satisfactory  to 
yonr  mind  ? — No.     I  was  not  awaro   that  additional 
conditions  had   been    published.     I  may  add  that  no 
condition,-  will  be  satisfactory  to  us,  which  compel  our 
students  to  pass  an  examination   for  admission  to  the 
new  College  before  they  are  allowed  to  compete  for 
lh,'    Indian  appointments.     If  such  a  preliminary  ex- 
amination is  necessary,  those  students  who  pass  above 
a   qualifying   standard  should  be  allowed  to  continue 
their  education  at  such  colleges  as  King's  College,  and 
these   examinations  should  in  no  way  be  connected 
with   the  new  College.     At  any  rate   the   diplomas 
which  we  grant  as  the  results  of  our  examinations 
should  be  received  as  equivalent  to  admission  to  the 
new  College. 

6901.  What  do  you  consider  to  be  the  reasons  which 
have  led  to  the  fact  that  the  existing  institutions  have 
not  supplied  the  Indian  Government  with  satisfactory 
candidates? — I  think  there  is  quite  sufficient  reason. 
Our  better  students  did  not  take  it  into  their  heads 
to  go  in  for  Indian  appointments  until  after  the  year 
1866,  when  there  was  such  depression  in  engineering 
in  England.     Before  that  time  our  students  at  King's 
College  had  no  difficulty  whatever  in  getting  appoint- 
ments ;  after   working    two    or    three     years    under 
engineers,  they  obtained  better  appointments  at  home. 

6902.  In  fact,  it   comes   to  this,   that   the   Indian 
Government   did  not  before  offer   sufficient   induce- 
ments in  the  shape  of  salary  ? — Quite  so. 

6903.  But  if  they  had  raised  the  salary  you  think 
they  might  have  obtained  them  ? — I  have  no  doubt 
that   many  of  our  students  would   have  gone  up   for 
the    examination,    for  I    know    that    there    was    no 
objection  to  India  as  :i  field  for  engineering,  in  fact  it 
was  considered  one  of  the  best  fields  for  engineering 
students. 

6904.  Without  referring  to  King's  College  specially, 
I  wish  to  ask   you  whether  you   consider   that,  if  the 
Government  had  offered   sufficient   inducements,  they 
could   have  supplied   themselves,  either  from   King's 
College  or  from  the  other  educational  institutions   of 
the  country,  with  satisfactory  candidates  for  admission 
into   the  engineering  service  of  India  ? — I  think   so. 
There  would,   of  course,   be  a   difficulty   in  getting 
a  large   number   at   once   above   a   high    qualifying 
standard,   because   when    the   students   come  to  an 
engineering   college  they  only  stay  for  two  or  three 
years,   and  they  come   so  unprepared  that  it  is  im- 
possible in  that  short  time  to  turn  them  out  as  first- 
rate    mathematicians   or    with    first-rate    theoretical 
knowledge,  therefore  they  would  not  reach  a  very 
high    standard   in    two   or   three    years,    until    the 
modern   departments  of  public    and  private    schools, 
which  supply  colleges  like  King's  College,  or  Univer- 
sity  College,   or   Owens   College,    are   of  a    higher 
character. 

6905.  Then,  in   point  of  fact,  you  do   not  consider 
that  the  existing  educational   institutions  could  have 
supplied  the  requirements   of  the  Indian  Government 
in  that  respect  ? — I  do  not  think   there   is   any  means 
of  getting  them  at  present  in  large   numbers  until  we 
can  keep  students  longer   at  the    places   of  education 
before  they  enter  on  their  pupilage.    I  believe  that  we 
have    the    means,    and   all   the  means    that  can  be 
supplied  by  the  Government. 

6906.  The  proposeil  course  at  Cooper's  Hill  College 
in-  of  three  years,  is  it  not? — Yes. 

6907.  In    your   opinion   that   would  prove   to   be 
innifficient  to  obtain  a   first-rate  engineering  educa- 
tion 'i — 1    think  so:  unless  the  .students  have  gone 


through  a  previous  course  ol'  training  at  scientific 
colleges  for  two  or  three  years,  their  standard  will 
not  bi!  what  I  suppose  it  i-  expected  to  lie  ;  it  will 
not  be  a  high  standard,  certainly. 

6908.  Are  you   acquainted  with    the   steps   which 
have  been  taken  to  teach   practical  engineering  in  the 
proposed    Government.   College? — It    is    proposed    to 
place  the  students  with  nn  engineer,  I  believe,  during 
one  year  of  the  course.      During  the  last  three  or 
four   years   some   of  our  successful  students  in   the 
Engineering   Department,  who  have  gone   to   India, 
have  followed   that  course  ;  they    have   stayed   with 
us  at   King's   College  for  two  or  three  years,   they 
have  then  gone  with   a  practical  engineer   for  one  or 
two  years,  and  then  have  passed  the  examination,  so 
that  they  have  had  all  the  training  that  it  is  proposed 
to  give  them  in  the  new  engineering  college. 

6909.  I  presume  that  in  your  opinion  there  would 
have  been  no  difficulty  in  carrying  that  out  on  a  more 
extended  scale,  if  it  had  been  suggested  by  the  Indian 
Government  as  desirable? — Not  the  slightest  difficulty. 

6910.  You    are    probably    aware    that    the    Indian 
Government   have  proposed    to    raise    the    salary  of 
engineers  when  they  first  go  out  from  24OI.  to  4201.  ? 
—Yes. 

6911.  Do  you  not  think  that  so  large  an  increase 
must  have  a   very    material  effect  ? — It  must   draw 
engineering  students  in  that  direction. 

6912.  Do  you  think  that  that  salary  of  420/.  would 
in  past  years  have  been  sufficient  to  have  induced 
satisfactory   candidates    to    apply   for    the    different 
appointments  ? — I   think    it   would ;    it    would    have 
brought  up  a  higher  class  of  candidates. 

6913.  Would  it  be  possible,  do  you  think,  by  means 
of  any  competitive  examination,  to  compare  fairly  the 
merits    and   acquirements    of   those    who    have    been 
educated  at  King's  College,  or  at   University  College, 
with  those  who  have  received  the  latter  parts  of  their 
education  at  the  proposed  Cooper's   Hill    College  ? — 
Yes,  certainly,  as  to  the  theoretical  part  of  the  ex- 
amination. 

6914.  But  with  regard  to  practical  knowledge,  what 
is  your  opinion  ? — It  is  rather  difficult  for  me  to  say 
with  regard  to  the  examination  in  practical   subjects, 
because  my  own  studies   arc  mostly   theoretical,  and 
therefore  I  do  not   think   that  I  could  say  how  far  it 
would   be    possible.      It     is    my    opinion     that     our 
professors     in     practical     subjects   would    have     no 
difficulty  in  picking  out   the  best  men.     In  practical 
physics  I  should  have  no  difficulty. 

6915.  You  have   already  stated  your  opinion   that 
the  mere  proposal  to  found  one  Government  institution 
has  had  already  a  prejudical  effect  upon  the  numbers 
studying  at  King's  College  ? — Yes.     It   certainly  has 
turned  some  from  the  Applied  Science  Department  into 
another   department — the    Modern   Division — where 
they  thought  that  the  course  of  work  was  better  suited 
for  the  entrance  examination  for  the  new  engineering 
college. 

6916.  (Professor  Huxley.)  I  understood  from  you 
just  now  that  you  consider  that  the  defective  state  of 
secondary  education  in  Kngland  has  been  a  very  great 
obstacle   to  giving   thorough   scientific   instruction,  in 
King's    College  ? — That    is    certainly    a,    very    great 
obstacle.     On  entering  the    College,   the    majority  of 
our  students  only  know  something  of  algebra,  and  in 
many  cases  a  very  small  quantity  of  algebra,  and  they 
know  no  mechanics  whatever.       If  a  student   knows 
a  little  of  trigonometry  and  something  of  mechanics, 
we   consider    that   he    is   one   of  the   best   that    we 
generally  get. 

6917.  Do  you  yourself  think  that  there  is  the  least 
difficulty  in  introducing  a  very  much  greater  quantity 
of  scientific  instruction  into  secondary  schools,  so  us  to 
enable  young  men  to  take  advantage  of  yonr  higher 
instruction? — 1  think  that  there  would  be  no  difficulty 
in  introducing  a  greater  quantity  of  scientific  instruc- 
tion,   as    it    is    being    introduced    into    the    modern 
departments    in    schools.     The    result    has  not    been 
very  successful  hitherto,  but  I  believe  that  it  might  be. 
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6918.  (Mr.  NiiuuH'/siitt.)   Are  you   under  the  same, 
government  in  the  College  a.s  ill  the  Scliool  ? — Yes. 

6919.  Is  there  any  correspondence  or  any  connexion 
as  regards    the    students    between  the    School  :IIM|    the 
College  ? — There   is   some  connexion.      The    School 
consists  of  two  parts,   the   rhissicul  and   the   modern 
ilcpurtment,  and  the  connexion  is   not  very  intimate, 
but  pupils  who  have  been  for  more  than  two  yours  in 
the  School  have  the  advantage  that  they  are  considered 
to  have  completed  their  course  in  the  Applied  Depart- 
ment in   the  College  alter   t  \vo    years    instead  of   three. 
At  the  end  of  the  second  year  such  .students  have  the 
advantages  which  other  students  usually   have   at  the 
end  of  three  years. 

6920.  What  amount  of  science  is  taught   in   the 
school  ? — There  are   in  physics  about  three  lectures 
a  week  to  the  higher  classes  of  the  modern  division, 
and  there  is  one  lecture  in  chemistry,  and  also  pract  ical 
chemistry  is  taught.     Physics  is  taught  bythe  Demon- 
strator of  Physics,  by  experimental   lectures,  and  also 
by  correcting  essays  written  by  the  boys. 

G921.  Do  you  find  in  practice  that  this  course  in  the 
School  justifies  the  curtailment  of  the  College  course 
by  one  year  ? — Generally  the  boys  from  the  school  are 
very  well  prepared,  and  we  find  that  they  are  among 
the  best  of  our  students  at  the  end  of  the  second  year, 
and  they  frequently  carry  oft'  our  prizes. 

6922.  To  what  per-centage  is  the  School  a  feeder  of 
the  College  in  the  Applied  Science  Department  ? — To 
a  small  extent ;  the  per-centage  would  be  small.     Wo 
should  have  probably  not  more  than  eight  or  ten  at 
one  time  from  the  Modern  Division  of  the  school  in 
the  Applied  Science  Department. 

6923.  That  would  uot  be  above  one  tenth  of   the 
number  ? — Just  so. 

6924.  Can  you  account  for  the  per-centage  being  so 
small  ? — I  cannot  account  for  it,  except  that  the  boys 
in  the  Modern  Division  of  the  School  leave  at  an  early 
age   and  go  into  business   very  frequently.     I    think 
there  is  no  reason  why  it   should  not  be  very  much 
higher  than  it  is. 

6925.  If   you   had   a   matriculation    examination, 
would   it  not  be  possible  to  exact   attendance  at  the 
School  from  those  who  were  not  up  to  the  standard  of 
examination  when  they  came  to   you  ? — It  would  be, 
but  studentn  would  not  come  in  many  cases  under 
those  conditions.     They  would  probably  not  enter  the 
College  at  all,  but  go  elsewhere. 

6926.  You  mean  that  they  would  go  to  institutions 
where  no  such   condition   was  imposed  ? — Yes,   or  to 
a  private  tutor,  and  perhaps  remain  with  him  instead 
of  coming  to  us. 

6927.  Thai,  would  apply,  would  it  not,  equally  to  a 
matriculation  examination  without  any  such  condition  ? 
— Yes.     As  there  is   no  strict  matriculation  examina- 
tion,   they   are    admitted    into    the    College,  and  it  is 
necessary  for  some  of  the   staff  of  teachers  to  spend 
their  time  on  a  low  class   of  students  who  know  very 
little. 

6928.  You  would  be  at  a  disadvantage,  would  you 
not,  with   regard   to  the  number  of  students  entering 
if  you  imposed  a  matriculation  examination,  and  other 
institutions  did  not  do  so? — We  should. 

6929.  What  is  the  average  age  of  entry  in  the  Col- 
lege ? — 16. 

6930.  You  spoke  of  the  want  of  employment  in 
civil  engineering  since  1866,  but  has  there  not  been  a 
considerable  increase   of  employment    in    mechanical 
engineering  and  the  allied  arts  ? — I  have  heard  lately 
that  in  mechanical  engineering  there  is  abundance  of 
employment,  and  several  of  our   students   are   with 
mechanical  engine* 

6931.  Do  you  mean  that  they  are  employed  with 
them  at  the  same  time  as  tltey  are  studying  with  you  ? 
—No  ;  after   they  leave  us  they  go  to  their  practical 
work. 

'i!»:;j!.  lias  it  been  objected  at  all  that,  inconse- 
quence of  the  age  at  which  students  leave  King's 
College,  there  is  diMieulty  in  setting  them  to  practical 
work  as  mechanical  engineers  ''.  —  I  have  not  heard 
that  objection  at  all.  In  fact,  I  think  that  that  is  not 


(he  case— that  the  principal  civil  and  mechanical 
engineers  prefer  to  lia\e  student-  who  have  lieeil  at 
the  College  for  three  years  rather  than  a  1MB  time, 
and  I  know  that  they  ad\iso  our  students  to  remain 
lit  the  College  for  three  venrs. 

6933.  That  arises,    I    -upi>o  e,    in    part    from    your 
having  a  workshop  in  which  they  learn  the  rudiments 
of  till!   art    of    mechanical   engineering  ?      Yes  ;    I  hey 
are  able  to  use  tools,  and  even  to  make  machines  and 
steam  engines  tfor  themselves   before  they   leave   us; 
they  are   probably  preferred  because  they  are   better 
educated. 

6934.  Are   you   able  to  say  whether  they  are  gene- 
rally considered  to  be  fair  workmen    when    they 

you  ? — I  suppose  they  would  hardly  be  called  in  the, 
profession  fair  workmen,  but  tia  Students  1  should  say 
that  they  arc  capable  of  doing  very  good  work. 

6935.  Do  you   suppose   that   they  can   do  as   good 
work   as   boys   who    have    served    one    year    of    their 
apprenticeship     in    engineering    works? —  I     .-hmild 
think   they  would  do  better,  because    they  have  gone 
through  a   thorough  course  of  study   in   wood    work 
for  a  year,  and  then  a   thorough   course   of  si  inly  in 
metal  work  for  two  years.     In  some  cases  a  student, 
pays  more  attention  to  wood  work,  and  ho  goes   on 
with  it  in  his  second  year. 

6936.  As  a  rule  is  the  term  of  their  apprenticeship 
with  mechanical  engineers  curtailed  at  all,  in   conse- 
quence of  the  practice  which  they  have  acquired   in 
your  workshop  ? — I  cannot   say  whether   thai    is   tlu- 
case  or  not. 

6937.  But  they  are  liked  as  apprentices  ? — Yes. 

6938.  You  stated  that  before  1866  the  demand   for 
engineers  in  this  country  was  so  great  that  there  was 
little  temptation  for  your  students  to  compote  for  the 
Indian  appointments? — The   majority  of  our  students 
stayed  at  home,  and  studied  the  practice  of  civil  or 
mechanical     engineering     under    English    engineers, 
others  went  abroad,  to  France  or   to   Russia,  where 
they  were  at  once  appointed   to  posts  of  importance  ; 
I  know   of  two  or  three   cases   in  a   single   year,  in 
which   students  received   salaries   of  500Z.   a  year  at 
once,  or  very  soon  after  they  had  left  the  College.      In 
these  cases  the  students  had  been  with  us  for  three 
years.     Students  have  also  come  to  us  from  Spanish 
America,  and  have  returned  to  their  own  country  to 
be  employed  on  engineering  works. 

6939.  Are  you  referring  more  especially  to  the  period 
before  or  after  1866  ? — I  am  speaking  of  the  time 
before  1866. 

6940.  But    the    number   of  public   works    on    the 
Continent  and  in   America   has    increased  very  much 
since    1866? — I  was  not  aware   of  that.     The  OMM 
that  I  had   in   my  memory  were  cases  that    occurred 
before   1866.     1  do  not  think  that  the  number  of  our 
students   from   Spanish  America  has  increased  :     we 
have  generally  had  two  or  three  in  each  year,  but  I  do 
not  think  that  the  number  has  inei  eased  since  IS(i(i. 

6941.  You   stated  that    before  1866  there  wa- 
temptation   than  there  has    been   since  that   time    to 
compete  for  the  Indian  appointments,  but   five   years 
have  elapsed  since  then,  and  one  would  think  that  if 
there  were  competent  persons  for  such  appointments, 
they    would    have    competed     during    that    interval, 
unless  there  had  been  some  other  cause  preventing 
them  than  the  demand  in  other  quarters  ' — Some   of 
our  students  who  have  gone  in  for  this  examination 
for  India  since  1866,  would  not  have  entered   at    all 
previously,  but  would  have  remained  with    engineers 
in   England,  but   as  there  was  nothing  better  doing, 
and  not   likely  to  be  for  some   time,  that   was    really 
the  reason  why   our  better    students    have    gone     to 
India. 

6942.  Have  there  been  many  cases  of  your  students 
going  to  India  ? — There  have  been  16  in  the  last  four 
years,  and  in  the  last  two  years  10  out  of  the  35  sue- 

"ill  students  have  been  from  King's  College. 

6943.  Do   you    think   really  that    the    small    salary 
offered  has  been  the  reason  why  good  men   have  not 
competed,  seeing  that  employment  has  been  so  scarce 
at  home,  and  that  there  was  a  certainly  of  rapid  pro- 
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motion  in  Indi-.i  ?— T  think  that  hns  been  the  reason 
why  .-iii.li-ni-  have  not  gone  :  and  in  fact  !  have 
lu-:ir<l  Mil.!. 'lit-  speak  of  it  as  not  worth  their  while 
at  all  to  irv  lor  the  appointments;  in  some  cases  I 
have  known,  the  students  preferred  to  go  to  India 
as  engineers  unconnected  with  the  (Jovernment. 
(!<)'l  t.  As  engineers  to  contractors  ? — Yes. 

6945.  And  have  they  also  received  higher  pay  from 
the  commencement  ? — I  cannot  speak  as  to  'the  pay 
that    they    recei\ed.       They   considered    it    a    better 
Opening. 

6946.  In  the  case  of  persons  competing  for  those 
Indian  engineering  appointments,  I  believe  it  was  a 
condition   of  the   competition   that  they  should   have 
served  an  apprenticeship,  in  addition  to  being  able  to 
satisfy  the  examiners   in   theory.      Are   you  aware 
whether   that   was  so? — I  am  not  aware  whether  an 
apprenticeship  was    necessary.       Students  who  have 
been  two  years  in  the  Applied  Science  Department  of 
King's  College,  and  one  year  in  practice  under  a  civil 
or  mechanical  engineer,  were  admitted  by  the  Secre- 
tary of  State  for  India  to  be  candidates  for  appoint- 
ments to  the  engineering  establishment  in  India.     This 
privilege  lias  now  been  virtually  withdrawn  without 
any  intimation  from  the  Secretary  of  State  for  India. 

6947.  If  it  were  so,  would  many  of  your  students 
have  been  able  to  satisfy  that  double  qualification  ? — 
Yes,  they  were  always  apprenticed  with  an  engineer 
after  they  left  us.     Those  who  went  up  for  examina- 
tion always  were  with  an  engineer  for  one  or  two 
years  after  they  left  the  College. 

6948.  Was  there  any  difficulty  in  their  obtaining 
leave  to  enter  an  engineer's  office  for  so  short  a  time 
as  one  or  two  years  ? — I  think  not.     They  generally 
studied  under  a  Professor  of  the  College  who  is  a 
civil  engineer. 

6949.  I  believe  it  is  proposed  that  the  fee  at  the 
Indian  Civil  Engineering  College  is  to  be  1501.  per 
annum  ? — Yes. 

6950.  And  it  is  estimated  that  the  expenses  of  the 
College  will  be  covered  by  150  students  paying  that 
fee  ? — Yes. 

6951.  Do  you  think  that  there  is  any  probability  of 
150  students  being  prepared  to  pay  that  fee  residing 
there  at  one  time  ? — I  do  not  think  that  the  number 
will  be  obtained  for  some  time  to  come;  that  is  to  say, 
not  prepared  in  any  way  for  any  high  course  of  study. 
I  thiuk  it  will  be  some  time  before  that  number  will 
be  reached. 

6952.  Even  if  there  were  150  persons  prepared  to 
pay   the   fee,   you  do  not  think  that  they   would   be 
sufficiently  advanced  to  profit  by  the  instruction  in  the 
College  ? — No,  I  think  the  instruction  in  the  College 
would  have  to  be  lowered  down  to  the  standard  to 
which  we  are  obliged  to  lower  it  at  other  engineering 
colleges. 

6953.  That  fee  was  fixed  at  a  time  when  it  was 
contemplated   that   this    College    should  be   the  only 
avenue  to  civil  engineering  appointments  in  India  ? — 
If  the  change,  which  has  been   made   should  be  bond 

fide,  namely,  that  students  from  other  institutions  shall 
be  permitted  to  compete,  do  you  think  it  will  be 
equally  easy  then  to  obtain  150  students  as  it  would 
under  the  condition  first  Contemplated  ? — Certainly 
not  ;  the  students  will  remain  at  the  other  institutions. 

<>i).">4.  So  that,  assuming  that  a  sufficient  number  of 
well-prepared  young  men  can  be  found,  they  are  not 
likely,  in  your  opinion,  to  enter  there  in  sullicient 
numbers  if  they  are  to  pay  150/.  a  year,  and  have  no 
special  advantage  in  the  competition  for  appoint- 
ments ? — No,  I  thiuk  not. 

6955.  And  the  dilemma  then  will  be  this,  cither 
that  they  must  give  special  advantages  to  the  students, 
or  that  their  College  will  not  have  those  150  students 
at  !.")()/.  a  year,  and  consequently  will  not  be  self- 
supporting? —  Yes,  1  should  expect  that,  certainly. 

()!)."<(>.  (Professor  Stahet.)  You  spoke,  did  you  not, 

of  the  stall'  of  King's  College  us  being  insufficient  ? 
— Not  instillicient  for  the  present  work,  but  I  should 
say  that  the  stuff  is  overworked,  rather  than  insuffi- 
cient. 


6957.  But  worked  in  such  a  manner  as  to  prevent 
the  Professors   having  any  time  for  original  research  ? 
—  Yes.  entirely  so.     My  own   work   keeps   me    at  the 
College  every  day   from    10   till  4,  and  1  am  working 
har.l   the  whole   time  ;   the  teaching  in   the  laboratory 
is  just   as    trying  as   lecturing,  or   any  other  kind    of 
teaching,  so  that    after  that    time  in   the   day  spent  in 
teaching,  it  is  impossible  to  do  much  original  work. 

6958.  Do   you   think    that  the  individual  teaching 
which  is  given  in  the   laboratory  is   of  such   a  nature 
that  it  could  be  carried  on  by  a  Demonstrator  working 
under  the  general  superintendence  of  the  Professor, 
and  possibly  applying  to  him  in  any  case  of  difficulty  ? 
— That  is  possible,  and  is  the  plan  which  we  adopt.     I 
have  a  Demonstrator  in  the  physical  laboratory,  and 
we  divide  the  work,  but  frequently  it  is  quite  enough 
for  both  of  us  to  do  to  superintend  the  work  of  the 
students  in  the    laboratory.     If    there    are  9    or    10 
students,  as  I    frequently  have,  it  is   quite    necessary 
that    hoth    should    be   teaching,    going    from    one    to 
another,  and  making  suggestions  as  they  may  be  re- 
quired. 

6959.  You  think  that  one  man  could  not  properly 
superintend   in  the  laboratory  more  than  about   five 
students  ? — Perhaps  one  man  might  be  able  to  attend 
to  seven  or  eight  students,  working  at  the  same  time. 

6960.  If  there  were  a  larger  number  of  students  it 
would  require  rather  a  large  staff  of  Demonstrators  to 
set  the  Professor  free  as  regards  a  certain   portion  of 
his  time  for   original    research  ? — Yes  ;    if    it    were 
possible  it  would  be  very  important  indeed   to  allow 
the   Professor  as  well  as  the   Demonstrator  to    con- 
fine his  attention  to  a  particular  part,  but  of  course 
in   such   a   college   as  King's   College   that  is   quite 
impossible.     1   should  have   said   that   in   connexion 
with    the    laboratory   we   have    other    assistance   as 
well.     I    have   always    a  workman    who    repairs  and 
makes   instruments   for  me,  and  in   addition    to   that 
a  laboratory  assistant,  so  that  the  Demonstrator  has 
nothing  to  do  in  the  laboratory  but  with  the   teaching. 

6961.  Is  there  any  difficulty  in  finding  demonstrators 
who  would  be  willing  to  work  for  a  short  time,  partly 
for  their  own  advantage,  I  mean    in    making  them- 
selves better  acquainted  with  the  subject,  for  a  small 
remuneration  ? — With   us   there  would  be  a  difficulty. 
In  some  cases  our  advanced  students  might  be  able  to 
take  that  position.     Some  stay  with  us  and  work  in  the 
laboratory  for  two  years,  and  in  the  second   year  they 
are  able  to  go  on  with  some  original  work,  but  they 
are  mostly  too  young  to  assist  in  teaching. 

6962.  (Dr.  S/iarpey.)  Will  you  tell  the  Commission 
what  is  the  amount  of  fees  which  a  student  is  required 
to  pay  per  annum  in  the  Applied  Science  Department 
in  King's  College  ? — 45Z.  a  year  is  the  average  sum. 
In  the  first  two  years  it  is  42/.  per  year,  and  there  is 
in  addition  a  matriculation  fee  of  nearly  6/.,  and  in  the 
third  year  the  fee  is  45/.,  so  that  the  average  is  45^. 
for  each  of  the  three  years. 

6963.  Are  there  any  extras  that  they  have  to  pay  in 
the  way  of  apparatus   or  anything  of  that  sort  ? — In 
the  regular   course   they  have  nothing  extra  to  pay ; 
they   would   have  to  pay   10s.    a  term,  for  the  use  of 
acids  and  batteries  in  the  physical  laboratory. 

6964.  About   10s.  a  term  would  meet  that? — Yes, 
that  sum  was  charged,  because  in  the  first  three  or  four 
terms  it  was  found  to  cover  the  expenses. 

6965.  Did  the  College  receive  anything  from  out- 
side towards  the  expense  of  establishing  the  physical 
laboratory  ? — Nothing. 

6966.  Was  it  entirely  through  the  resources  of  the 
College  itself  that  it  was  instituted? — Entirely  so. 

(>!»(>".  Could  you  state  approximately  what  the  cost 
was  ? — The  cost  was  about  2,000/.,  I  believe,  for  the 
new  chemical  laboratory,  and  the  physical  laboratory, 
which  were  established  at  the  same  time.  The  rooms 
for  the  physical  laboratory  were  fitted  up  according 
to  a  plan  which  I  laid  before  the  council,  and  a  sum 
of  300/.  was  placed  at  my  disposal  for  new  apparatus. 
I  have  also  a  yearly  grant  of  from  30/.  to  40/.  for 
lecture  expenses. 

6968.  Who  gives  instruction  in  the  workshop  ? — • 
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Mr.  Timmc,  the  Superintendent  of  tin;  workshop.  Ho 
was  Curator  of  the  Museum  of  Natural  Philosophy 
for  many  years,  and  he  lias  been  for  a  great  many  years 
Superintendent  of  the  workshop. 

6969.  With  reference  to  engineering  and  other 
practical  studies  of  a  similar  nature,  what  would 
you  think  of  the  expediency,  in  regard  to  Go- 
vernment appointments,  of  establishing  institutions 
for  communicating  the  special  practical  instruc- 
tion which  is  required  for  the  particular  duties 
that  engineers  and  others  would  have  to  perform 
for  the  Government,  and  allowing  the  candidates  to 
receive  general  systematic  instruction  in  mathematics,  in 
physics,  in  chemistry,  and  in  other  general  scientific 
studies  wherever  they  choose  to  find  it,  but  testing  their 
competency  in  this  theoretical  instruction  by  a  thorough 
examination  before  they  are  admitted  to  the  special 
practical  courses  of  instruction  in  the  Government 
institution  ? — I  think  it  would  be  well  that  the  educa- 
tion in  the  more  practical  subjects,  as  well  as  in  the 
theoretical  scientific  subjects,  should  be  carried  on  at 
the  Colleges.  A  student  can  only  learn  the  practice  of 
engineering  under  a  practical  engineer,  and  no  Go- 
vernment institution  could  supply  more  than  could  be 
supplied  at  such  colleges  as  already  exist ;  therefore 
I  do  not  think  that  it  would  be  any  advantage  to 
separate  the  practical  work  from  the  theoretical,  or  to 
establish  Government  institutions  for  giving  special 
practical  instruction.  Often  there  is  great  advantage 
from  carrying  on  the  practical  side  by  side  with  the 
theoretical  ;  for  instance,  students  make  joints  and 
different  pieces  of  machinery  in  the  workshop,  and 
make  drawings  from  similar  joints  in  the  drawing  class 
room,  and  so  those  different  parts  of  the  teaching  work 
into  one  another.  Then,  again,  when  I  am  teaching 
them  practical  mechanics  and  the  principles  of 
mechanism,  they  are  also  attending  lectures  on  the 
details  of  machinery  and  of  mechanical  engineering, 
and  can  apply  the  knowledge  so  gained  to  their  work 
in  the  drawing  class  room,  and  in  the  workshop,  so 
that  their  work  in  the  workshop  is  intimately  connected 
with  the  lectures  on  mechanics,  on  manufacturing  art 
and  machinery,  and  on  drawing. 

6970.  But  do  you  not  think  that  there  is  a  certain 
amount  of  preparatory   general    scientific   instruction 
which  is  common  to  many  practical  pursuits,  the  pre- 
vious acquisition  of  which  might  be  obtained  adequately 
in  any  competent  college,  and  that  there  would  be  a 
saving  of  public    money    if    Government    schools  of 
applied  science  were  relieved  from  the  charge  of  such 
general  courses   of  instruction  ? — Certainly.      There 
are  existing  colleges  in  which  such  scientific  instruction 
in  mathematics,  chemistry,  and  physics  is  given,  and  it 
would  be  a  saving  of  public  money  to  help  these  col- 
leges rather  than  attach  the  same  kind  of  teaching  to 
other  institutions.     It  would  also  be  a  great  saving  of 
public  money  to  pay  part  of  the  salaries  of  the  profes- 
sors  in   those   unendowed   colleges   where    practical 
subjects  are  taught  successfully,  rather  than  to  keep 
up   professorships    and   expensive    technical   schools 
which  do  not  succeed. 

6971.  My   question  had   reference  to  mathematics, 
physics,    and   general   chemistry,    quite    apart    from 
engineering,  mining,  or  metallurgy? — I  think  that  every 
school  of  mathematics,  chemistry,  and  physics  should 
give  students  a  knowledge  of  the  theoretical  subjects 
that  are  required  for  Government   appointments,  and 
that  it  is  unnecessary  that  the  teaching  of  such  subjects 
should  l)e   carried  on  in  any  Government  institution, 
when  existing  colleges  could  supply  all  the  demand 
for  such  teaching. 

6972.  And  then,  by   subjecting  the  candidates  for 
the  Government  institution  to  a  previous  examination, 
1  Kith  theoretical  and  practical,  their  fitness  to  enter  it 
might  be  tested  ? — Yes,  certainly  it  might  be  tested  by 
proper  examination. 

6973.  (Chairman.)  Probably  you    are  aware  that 
the  ordinary  mode    hitherto  adopted  in  England  of 
training  for  the  professions  of  mechanical  and  civil 
engineering,  has  been  by  a  young  man  entering   the 
office  of  a  civil  engineer,  and  acquiring  there  what- 


ever  information   he  required  for  his  profession  ? — 
Yes. 

6974.  Without  much  previous  preparation  ? — Yes. 

6975.  You  have  also  stated  to  the  Commission  that 
the  young  men  who  have  acquired  at  King's  College! 
whatever    theoretic    instruction    they   could   in   the 
three  years'  course,  have  not  unfreqncntly  gone  for 
two  years  subsequently  into  an  engineer's  office  ? — 
Yes. 

6976.  Has     the     practice    arisen    of    alternating 
the   course   at   the   College    witli   a    year   in    an   en- 
gineer's office,  and  returning  to   the  theoretic  com  -e 
in  the    College    after    that   practical    application    of 
previously    acquired    scientific    knowledge  ? — It    has 
generally   been    considered  better   that   they   should 
have    the    theoretical    knowledge    first.      1  rcim-m- 
her  one  case  where   a  student  was  sent  to  us  from 
the  Crewe  Works.    He  went  to  the  Crcwc  Works,  and 
it   was    thought    better    that   he    should    have    more 
theoretical    knowledge    first,    and    Mr.    Ramsbottom 
advised  that  he  should  be  sent  to  King's  College  for 
two  years,  and  then  come  back  to  the  works.     He  was 
sent  to  us  during  what   would  have  been  the  term  of 
his  apprenticeship  by  Mr.  Ramsbottom's  i«lvi<-e. 

6977.  Had    that    student    received    any   previous 
practical  instruction,  either  at  the  Crewe  Works  or 
elsewhere  ? — I  believe  none  before  entering  the  Crewe 
Works. 

6978.  Is  the   course  of  instruction  so  ordered  at 
King's  College  that  the  student  could  spend  part  of 
his  time  in  pursuing  theoretic  studies,  and  the  other 
part  of  his  time  in  any  of  the  engineering  works  of 
London  ? — We  have  no  such  arrangement. 

6979.  You  are  aware  that  something  of  that  kind 
is  contemplated  in  the  preparation  for  the  scholarships, 
and  prizes,  and  exhibitions,  which  have  been  offered 
by  Sir  Joseph  Whitworth  ;  there  is  contemplated   an 
alternation  of  a  year  of  practical  work  with  the  same 
period  of  theoretic  study  ? — Yes. 

6980.  Do  you  think  it  would  be  impossible  so  to 
order  some  portion  of  the  course  at  King's  College,  .-is 
that  young   men  acquiring  a  practical  knowledge  in 
some  engineering  works  in  London,  could  either  take 
an  alternate  year  of  theoretic  study,   or  portions  of 
the  same  year   in   theoretic  studies   in  the  College ? — 
There  would  be  no  difficulty  whatever.     With  regard 
to  the  Whitworth  scholarships  I  should  say  that  one 
of  the  practical  men  who  was  successful  iu  the  first 
competition  has  been  to  us  for  two  years  since,  so  that 
he  had  his   practical   teaching  first,  and  now  he   lias 
been  with  us   for  two  years  having   his   theoretical 
teaching,  and  we  have  had  just  the   opposite   cases. 
There  were  two  of  our  first  students  in  the  physical 
laboratory,  who  were  successful  as  Whitworth  scholars 
in  the  first  year,  and  they  had  not  had  their  practical 
teaching  previously. 

6981.  Still  keeping  your  mind  fixed  for  the  moment 
on    the    subject   of  the  alternation  of  practical    and 
theoretical  work,  if  you  have  the  full  power  so  to 
order  the  courses,  would  you  prefer  that  the  practical 
knowledge  should  be  attained  in  an  engineer's  shop  in 
connexion  with  such  alternations,  or  would  you  prefer 
that   it   should   be  attained  in  the  workshop  of  the 
College  ? — I  believe  that  the  use   of  tools   may   be 
thoroughly  taught  in  the  workshop  in  connexion  with 
the  College  ;  indeed  quite  as  well  as  in  an  engineering 
workshop.      It  would  be  very  objectionable  that.  :i 
student  should  leave  his  college  and  his  theoretical 
work  for  a  portion  of  the  year  to  go  to  an  engineering 
workshop,  and  then  return  to  his  college  again  as  a 
student. 

6982.  So  that  you  would  rather  desire   that   the 
workshop,  in  which  a  thorough  knowledge  of  the  use 
of  tools  should  be  obtained,   should  have  immediate 
connexion  with  the  theoretic  courses  of  the  College? — 
I  would. 

6983.  I  need  scarcely  ask  you  whether  you  would 
desire  that  the  present  imperfect  course  of  instruction, 
by  entering  an  engineer's  office,  should  cease  and  be 
substituted  by  a  course  in  which  high  theoretic  instruc- 
tion should  be  obtained — in  whatever  way  the  practical 
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instruction  was  afterward*  secured  ? — Most    certainly  ; 
tin-  theoretical  instruction  is  necessary. 

(i!»s4.  liv  tlic  :i<loi)lion  of  one  or  the  oilier  of  those 
plans  no  dimbt.  if  projic-r  resources  were  placed  :it your 
1  with  ii  sufficient  preliminary  education,  you 
could  prepare  young  men  for  any  official  engineering 
appointments  which  might  lie  offered  for  their  com- 
petition?— We  could. 

6985.  So  that  you  do  not  contemplate,  as  a  matter  of 
ii, ve--it\.  the  creation  of  schools  endowed  by  Govern- 
ment patronage  and  with   endowments  which  are  not 
possessed  by  King's  College  ? — Certainly  not. 

6986.  Is  there  any  other  matter  which  you  would 
desire  to  communicate  to  the  Commission  in  relation 
to  your  examination  ? — There  is  one  point  which,  per- 
haps, I  ought  to  state  to  the  Commission,  because  I 
know  that  remarks  have  been  made  in  public  in  con- 
nexion with  it,  ami  it  is  well  that  the  matter  should 
be  thoroughly  understood.     I  mean  with  regard  to  the 
religious   question  in  connexion  with  King's  College. 
I  would  just  state,  with  reference  to  the  attendance  at 
chapel,  and  also  with  reference  to  the   divinity  lec- 
tures, that  the   principle    adopted  at  King's  College 
is  that  the  attendance  at   chapel   shall   be    entirely 
voluntary.     In  fact  the  attendance  of  students  is  not 
marked,  so  that  there  is  no  means  at  all  of  knowing 
whether  a  student  is  present  at  the  chapel  service  or 
not,   because   it    is   considered    that  religion   should 
be  a  voluntary   matter.     Then   with    regard   to   the 
lectures  on  divinity,  what  I  said  with  regard  to  other 
lectures  in  each  definite   course  is  also  true  of  the 
lectures  in  divinity,  that  in  cases  where  the  parent  or 
guardian    desires    that   a   student    should   omit    any 
particular  course,  leave  is  granted  to  the  student  to 
omit  that  particular  course.     That  applies  to  any  class 
in  any  definite  course  of  study. 

6987.  (Professor  Huxley.)  Is  it  not  the  case  that  in 
King's  College  a  professor  must  be  a  member  of  the 
Church  of  England  ? — Yes  ;  but  no  test  is  applied. 

6988.  But  it  is  understood  that  he  shall  be  a  member 
of  the  Church  of  England  ? — Yes. 

6989.  (Mr.  Samuelson.)  Is  it  stated  definitely  in  the 
prospectus  of  the  College  that  attendance  at  chapel  is 
not  required  ? — I  think  not. 

6990-  But,  on  the  other  hand,  it  is  definitely  stated, 
is  it  not,  and  dwelt  upon  in  the  prospectus,  that  the 
College  is  a  Church  of  England  institution  ? — Certainly  ; 
and  it  is  a  Church  of  England  institution  undoubtedly. 

6991.  (Prof 'essor  Huxley.)  Will  you  have  the  kind- 
ness to  state  what  you  do  in  the  way  of  evening  classes 
with  regard  to  science  ?  — A  great  number  of  subjects  are 
included  in  the  evening  class  course.    There  are  lectures 
on  mechanics,   physiology,   chemistry,   practical    che- 
mistry, botany,  experimental  physics,  mineralogy,  geo- 
logy, /oology,  mathematics,  and  many  other  subjects. 
We  have  a  winter  course  and  a  summer  course,  the 
winter  course  extending  from  October  to  Easter  ;  and 
the  summer  course  being  for  one  term,  from  Easter  to 
July.  Throughout  the  winter  course  there  are  generally 
two   lectures  a  week  in  eaeh  subject   taught   on    two 
evenings  in  the  week  ;  in  mathematics  there  would  be 
four  lectures  in  the  week,  and  in  experimental  physics 
then;  would  be  one. 

6992.  Is  there  any  laboratory  practice  in  connexion 
with  those  courses  ? — At  present  there  is  in  practical 
chemistry,  but  not  in  practical  physics.     It  has  been 
proposed  to  have  demonstrations  in  practical  physics, 

The  witness 


but  a  sufficient  number  of  students  did  not  present 
themselves  for  laboratory  practice,  and  therefore  the 
course  was  not  begun. 

6993.  Are  the  courses  conducted  by  the  Professors 
of  the    College  ? — Yes,    they    arc    conducted   by    the 
Professors  of  the  College  in  some  cases,  and  by  others 
who   are  not  otherwise   connected  with  the  College. 
In  the  year  the  number  generally  attending  the  evening 
chases  is  from  500  to  600,  and  in  past  years  we  have 
had  600  and  700. 

6994.  Will  you  state  what  would  be  the  average 
number  attending  the  principal  classes  in  the  evening? 
— I  should  think  20  attending  each  class. 

6995.  (Mr.   Samuelson.)  Arc   you    aware  whether 
many  young  men  serving  an  apprenticeship  to  civil 
engineering  or  to  some  branch  of  practical  chemistry 
or  some  chemical  art,  are  attendants  at  your  evening 
classes  ? — There  would  be  some,  but  I  should  think 
the  generality  of  the  students  would  be  those  who  are 
clerks  in  offices,   apprentices,  assistants  to  chemists, 
and  others,  who  arc  engaged  in  actual  work  during 
the  day. 

699t>.  You  do  not  consider  that  those  classes  exert 
any  considerable  influence  upon  the  education  of  young 
men  serving  apprenticeships,  either  as  engineers  or  as 
manufacturing  chemists  ? — I  think  not.  If  there 
were  a  great  demand  for  more  technical  classes,  I 
have  no  doubt  we  should  establish  them  at  once;  and 
an  attempt  has  been  made  to  arrange  courses  of 
technical  instruction  in  connection  with  the  evening 
classes. 

6997.  With  regard  to  the  religious  question,  has 
your  attention  been  called  to  the  general  rule  for  all 
matriculated  students  contained  in  the  Calendar,  to  the 
effect  that  they  are  required  to  attend  the  daily  service 
in  the  chapel  at  10  a.m.,  unless  they  arc  especially 
exempted  by  the  Principal  ? — What  I  stated  is  the 
case,  that  the  attendance  of  students  in  the  chapel  is 
not  marked  at  all,  and  there  is  no  means  of  knowing 
whether  a  student  is  present  at  the  College  chapel  or 
not.- 

6998.  Will  you  refer  to  page  64  of  the  Calendar  for 
1869-70,  where  you  will  see  what  I  have  just  read  ? — I 
can  positively  state  that  that  is  no  longer  the  case,  and 
that  the  regulation  which  I  have  described  was  intro- 
duced when  the  present  Principal  entered  the  College. 
He  was  entirely  opposed  to  the  principle  of  marking 
students  for  attendance  at  chapel,  and  this,  I  have  no 
doubt,  was  an  old  regulation  which  was  in  force,  and 
which  has  not  been  removed  from  the  Calendar. 

6999.  That   is  to  say,  that   the  regulation  which 
demands  attendance  from  the  matriculated  students  is 
not  enforced,  but  on  the  other  hand  the  non-enforce- 
ment of  that  regulation  has  not  been  brought  to  the 
knowledge  of  the  public? — Yes,  that  it   still  occurs 
in  the  Calendar  is  an  oversight,  I  have  no  doubt. 

7000.  And  do  you  believ.e  that  it  would  be  removed 
from  the  Calendar  if  the  attention  of  the  Principal 
were  called  to  it  ?. — I  believe  so. 

7001.  Would  the  Principal  have  power  to  remove 
it  without  the  sanction  of  the  Governing  Body  ? — The 
Principal  has  the  power  to  excuse  any  student  from 
attendance  at  chapel. 

7002.  ( Chairman.)  Is  there  any  other  point  which 
you  would  like  to  state  to  the   Commission  ? — I  do 
not  remember  any  other  point. 

withdrew 


./.  W. 
nninff 
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JOHN  WILLIAM  CUNNINGHAM,  Esq.,  examined. 


7003.  (Chairman.)  I  believe  you  are  Secretary  of 
King's  College,  London  ? — I  am. 

7004.  And  have  been  so  since  1845? — Yi ;  . 

7005.  When  was  the  College  founded? — In  1829. 

7006.  The   site,    I   believe,   was    granted   by   the 
Crown  ?     Will  you   describe  the  various    resources 
by  means  of  which  the  College  was  erected?- — The 
sili;  was  granlrd  by  the    Crown,   and    the    College   was 
erected   by  money  raised   partly    by  shares  and  partly 
by  donations. 


7007.  Was  there  any  grant  from  the  Government 
towards  it  ? — For  the  site  only,  nothing  towards  the 
building  ;    it   was    a   waste    piece  of  land   close    to 
Somerset  House. 

7008.  Will   you  inform    the   Commission    in  what 
way  the  College  is  governed  ? — It  is  governed  wholly 
by  n   Council,   consisting  altogether  of  42  members, 
nine    of  whom   are    official   members,   eight   are    life 
members,  and  the  other  24,  togct  her  with  the  Treasurer, 
are  elected    by  the   shareholders  and  subscribers  at 
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their  annual  meeting,   six  of  them  going  out   every 
fourth  year. 

7009.  Who  iuvt.hr  Ollicial  Governors  ? — The  Lord 
Chancellor,  the   ArchbMiop  ol'  York,  the    Uishop  of 
London,  the  Lord  ( 'hid'  .Justice,  of  (lie  (Queen's  I'.cnch, 
tlic  Secretary  of  Slate  lor  the  Home  Department,   the 
Speaker  of  the  HOH.M'  of  ( 'oniiuoiis,  the    Lord  Mayor, 
the   Dean  of  St.  Paul's,  and  the  Dean  of  Westminstei •. 

7010.  By  whom  are  the  Li  Co  Governors  appointed  ? 
— By  the  Archbishop  of  Canterbury,  for  the  time'being, 

as  vacancies  occur. 

7011.  Is    there    any   qualification    for    the    eleeled 
members? — They   are   obliged   to    be    cither   share- 
holders or  subscribers  to  the  College. 

7012.  Are  they  not  required  to  be  members  of  the 
Church  of  iMighind  ? — They  are  by  the  charter. 

7013.  Does  the  College  enjoy  any  endowments  for 
its    general    purposes    beyond   the   building  ? — None 
whatever.     We  have  about  21,500?.  which  old  friends 
have  left  us  for  prizes,  scholarships;  and  professor- 
ships, but  the  College  has  no  foundation  at  all  appli- 
cable to  its  ordinary  everyday  work. 

7014.  The   ordinary   everyday    work    is    supported 
solely  by  the  fees  paid  by  the  students? — Solely. 

7015.  First  the  College  has  a  General  Literature 
Department  ? — Yes. 

7016.  How  many  students  attend  that,  department  ? 
— Altogether,  in  the  two  divisions  of  it,  about  100 — 
70  in  what   we  call   the  classical  division,  and  30  in 
the  modern  division. 

7017.  Will  you  state  the   studies  in  the  classical  de- 
partment ? — In   the  classical  department  are   included 
classics,  mathematics,  modern  history,  English,  French, 
and  German. 

7018.  In  the  modern  division  what  are  the  studies? 
— Mathematics,  natural  philosophy,  chemistry,  history, 
English,  French,  German,  and  geology. 

7019.  There  is  also  an  Applied  Science  Department  ? 

— Yes. 

7020.  How  many  students  ordinarily  attend  it  ? — 
About  80. 

7021.  What  are  the   subjects   of  study  ? — Mathe- 
matics,   chemistry,     natural    philosophy,     mineralogy 
geology,  surveying,  manufacturing  art  and  machinery, 
the  art  of  construction  in   earthwork,  wood,  and  iron, 
geometrical,  architectural,  and  engineering  drawing,  and 

uineering  workshops  ;  and  for  the  senior  students, 
practical  physics,  and  practical  chemistry. 

7022.  The   senior  students  are  taught   likewise    in 
laboratories  which  have  been  specially  fitted  up  at  con- 
siderable   cost,    and    arc    exempt   from    the    study   of 

:'i  other  subjects  ? — They  are. 

7023.  Have  you  a  Museum  ? — Yes,    a    very  large 
museum  of  philosophical   and   mechanical  instruments, 
and  another  of  mineralogy  and  chemical  productions. 

7024.  Is  there  not  likewise  connected  with  the  Col- 
lege a  Medical  Department  ? — Yes. 

7025.  How  many  students  attend   that   course  ? — 
About  140. 

7026.  The  course  includes  all  the  subjects  of  theoretic 
science   connected  with    the   study   of    medicine,   and 
likewise  the  practical  studies  of  the  art  ? — Yes. 

7027.  Yon    have,    I    apprehend,    an    Anatomical 
Museum  ? — Yes,  and  dissecting  rooms,  and  a  special 
library. 

7028.  Have  you  made  any   recent  addition  to  the 
course  of  studies  in  this  department? — We  have  done 
so  within  the  last  six  months  on  an  order  received  from 
the  College  of  Surgeons,   that  before  the  next  summer 
we  must,  add  to  the  curriculum  a  course  of  practical 
physiology.     We  have  never  had  such  a  course  before. 

702!).  Are  you  about  to  provide  special  buildings  and 
fittings  for  that  purpose? — We  hope  so,  if  we  can  get 
the  site  and  the  funds  for  it. 

7030.  licsides  those  u'eueral  courses  you  have  like- 
wise evening  classes.  Will  you  describe  what  they  are, 
and  what  is  the  number  of  students  attending  them  ? — 
There  are  altogether  about  550  separate  students,  who 
attend  very  nearly  two  classes  each.  There  are  31 
separate  subjects  of  study,  and  out  of  the  550  men, 
altogether  attending  about  1,200  classes,  about  300  are 
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7031.  To    what    class.-;    in    lili.   d«,     thOM    --Indent.-, 
belong  ? — They  are  ordinarily  clerks,   either    iu    public 
ollices  or  ill   insurance,   mercantile,  architect*',  or  en- 
gineers' ollices. 

7032.  Will  you   describe  the   School  which  is  con- 
nected with  King's  College  ?_We  have  a  School  which 
is   divided    into   three   parts,  numbering  altogether  4:10 
boys.     First  of  all,  there  is  a  Classical  Division,  doing 
much  the  same  work  as  the  Literature   Department    in 
the  College.     Then  there  are  about  175  lx>ys  doing 
"modern"  work,  and  a  lower   school  of  about    150 
boys. 

7033.  Are   the  College  workshops   open  to  the  boys 
of  any  part  of  this  division  ? — Yes,   to  the  modern 
division. 

7034.  Do  many  of  the  boys  in  the  King's  College 
School  go  through  a  course  which  will  enable  them  to 
enter  into  the  Applied  Science  Department  of  the  Col- 
lege?— The  whole  of  our  modern  l>o\s  do  so. 

7035.  How  many  enter  the  Applied  Science  Depart- 
ment annually  from  the  school  ? — I  should  think  from 
15  to  20. 

7036.  Is  there  any   matriculation    examination   on 
their  entrance  into  the  Applied  Science  Department  ? — 
A  very  slight  one — only  for    the   sake  of  classifying 
the  students.      There  is  no  examination  which  really 
keeps  anyone  out  of  the  department. 

7037.  What    are    the   chief    impediments   to    the 
success  of  the  College  ?  —  Simply  that  it  is  so  ex- 
tremely poor.    Our  original  subscriptions  were  1 5,0007. 
short  of  the  sum  that  was  actually  wanted  for  the 
building,  and   although   the  Council    has    for   many 
years  insisted  on  putting  by  5007.  a  year  to  pay  oil' the 
debt,  yet  the  increase  of  new  wants  has  been  so  great 
that  the  original  debt  remains  very  much  the  same 
now  as  it  did  originally. 

7038.  What  has  been  the  chief  source  of  any  per- 
manent   outlay    of    late   years? — Science    in    all     its 
departments.     In   the  first  place  the  Council  only  a 
few  years  ago  spent  5,0007.  in  building  a  new  hospital, 
with  the  simple  object,  as  far  as  they  were  concerned,  of 
providing  clinical  teaching  for  their  medical  students. 
Within  the  last  five  years  they  have  spent  2,0007.  on  a 
new  museum,  and  2,000/.   on   chemical   and  physical 
laboratories.     And  now,  at  the  present  moment,  they 
have  a  further  demand  of,  I  suppose,  1,500/.  more  for 
the   new  subject  of  practical   physiology  to  which  I 
have  referred. 

7039.  Besides  which  you  have  expended  something 
on  apparatus,  have  you  not? — At  the  very  last  meeting 
of  the  Council  there  was  a  sum  of  2007.  sc.ted  for 
microscopes  for  practical  physiology.     In  fact,  they 
have  new  demands  upon  them  every  time  they  meet. 

7040.  Do  the  Scientific  Departments  as  a  matter  of 
profit  and  loss  add  to  the  resources  of  the  college  ? — 
No,  I  am  afraid  not;   they  certainly  do  not  pay,  and  I 
am  afraid  in  no  possible  way  can  we  make  them  pay. 
The  Medical  Department  is  always  worked  at  a  very 
heavy  loss,  and  the  Applied  Sciences  Department  does 
no  more  than  just  pay  its  own  way,  without  adding  one 
farthing  to  the  resources  of  the  College. 

7041.  Upon  what   principle   is  the  teaching  staff 
throughout  the  College   paid  ? — On  the  principle  of 
dividing  amongst    the    members   of  each   department 
three-fourths  of  the  fees  paid  by  its   own  students,  the 
College   reserving   to   itself  the   other  onc-fdurth,  out 
of  which  they  have   to  pay   the  whole   expenses    of 
buildings,  clerks,  secretary,  the  Principal,  repairs,  gas, 
interest  on  debt,  &c.     But  it  sometimes   happens  that 
a  part  of  the  three-fourths  given  to  the  professors  is 
taken   away   from   them.     The  Council  have    for  the 
last  10  or  12  years  insisted  on  there  being  5007.  clear 
profit  made  every  year,  and  if  that  clear  profit   is   not 
made  the  professors  have  to  make  good  the  deficiency 
out  of  their  next  fees.    This  time  last  year  the  Council 
had  to  charge  three  per  cent,  upon  the  whole   start'  to 
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cover  the  deficiency  of  1869,  and  this  year  they  have 
had  to  charge  one  and  a  half  per  cent,  for  the  ex- 

m  of  1870. 

TOIL'.  So  that  whilst  you  have  been  struggling  under 
MTV  LTcnt  ilillicultiesi  on  account  of  the  original  debt  and 
the  insufficiency  of  your  resources  to  keep  puce  with 
M.C  demands  for  scientific  instruction  of  tlie  country, 
\  ,ni  li.-ivc  not  been  able  to  make  both  ends  satisfactorily 
meet  ? — No,  we  have  not. 

7043.  If  institutions  were  founded  by  the  Govern- 
ment  receiving  resources   by  endowments  or  grants 
from  the  State,  and  likewise  promoted  by  the  applica- 
tion  of  the   patronage  of  the   State   to   their   most 
meritorious    students,    would    you    consider    that    to 
be  likely  to  injure  the  prosperity  of  your  College  ? 
— Very  greatly,  and  it  has  already  injured  us.     The 
institutions  which  have  been  founded  by  the  Govern- 
ment, one  after    the:   other,  have  drawn  off  students 
from  us.     Their  fees  are  far  lower,  the  salaries  paid 
to    their  professors  are  far  higher,  and  they  spend 
an   enormous   sum   every    yew    in    appliances    and 
in  advertisements;  whilst  we  grumble  over  n,  single 
advertisement,  we  see  a  continual  flow  of  public  an- 
nouncements coming  from  Government   institutions  ; 
and  now  a  fresh  injury  is  likely  to  be  inflicted  on  us  by 
the  establishment   of  Cooper's   Hill    College,  which 
will  most  undoubtedly  injure  us  extremely,  both  by 
taking   off  our   students   and   by   taking   away   our 
rewards. 

7044.  You  conceive  that  your  own  previous  labours 
in  the  advancement  of  scientific  instruction  entitle  you 
to  at   least  as  much  encouragement   in  the  way  of 
pecuniary  advantages  and  patronage  as  that  which  is 
extended  to  any  special  college  ? — Yes. 

7045.  Has  your  College  of  late  gained  any  of  the 
appointments  which  have  been  offered  by  Government? 
— We  have  gained  in  the  last  four  years  16  of  the 
Indian    engineering  appointments,   and  such  rewards 
will,  of  course,  under  this  new  plan,  be  all  taken  away 
from  us. 

7046.  What  arc  the  alternative  means  by  which  the 
College  can  hope  to  remedy  its  present  impecuniosity  ? 
^In  the  first  place  by  adding  to  its  fees,  and  in  the  face 
of  the  competition  that  we  have  to  meet  everywhere, 
more  particularly  in  colleges  and  schools  which  are 
highly  endowed,  there  is  a  very  strong  feeling  amongst 
us  that  to  add  to  the  fees  would  be  to  take  away  from, 
rather  than  to  add  to,  our  funds.     The  second  alterna- 
tive is  by  diminishing  our  expenses,  and  this  we  already 
do  in  every  possible  way.    There  is  scarcely  ever  a 
meeting  of  the  Council  at  which  an  application  for  an 
increase  of  salary  is  not  necessarily  refused,  always  with 
pain  and  regret,  most  commonly  with  an  acknowledg- 
ment that  the  applicant  is  underpaid  ;  but  the  Council 
cannot  help  it,  they  cannot  offer  any  more,  and  they 
certainly   have   reduced   their   expenses   to  the  very 
utmost  of  their  power.     The  third  mode   is   by   ob- 
taining an  endowment  fund.     The  Council  last  year 
put  forth  a  scheme,  which  they  hope  to  carry  out 
ultimately,  of  raising  30,0001.     If  they  only  succeed 
in  raising  that  30,000/.  their  position  would  be  quite 
safe    and   healthy  ;    but    at   the  present    moment  all 
the  circumstances   of  last  year,   the  French  war  and 
the    begging    that    went    on   in    the    winter    for    the 
French   ami  <  lennan  armies,   have  entirely  destroyed 
all  prospect   of  collecting   it;    but   ultimately   I  hope 
that  we  may  succeed. 

7047.  In   what  way  would  you   apply  the    interest 
arising  from  the  30,000/.  ? — Partly   in  gradual  liqui- 
dation of  the    15,000/.    that    we    already    owe,     and 
partly  in  fresh  appliances,  which  are  being  asked  for 
constantly. 

7048.  With  reference  to  the  religious  regulations  of 
the  College,  are  the  classes  open  to  the  students  of  all 
denominations,    with    the    exception    of  those   in  the 
theological  department,  which   are  specially  intended 
for  educating  students  for  the  ministry  of  the  Church 
of  Kngliind? — Yes,   the   whole  of  them,  both  in  the 
School  and  in  the  College. 

70 li>.  Is  the  regulation  as  to  attendance  on  prayers, 
practically,  insisted  upon  ? — It  is  not  insisted  upon. 


Our  students  are   invited,  but  not  required  to  attend. 
The  attendance  is  not  "  marked  "  in  any  way. 

7050.  To  what  extent  do   the  students   avail  them- 
selves of  that  service  ? — I  can   hardly  tell   that.     The 
Principal  will  be  able    to   tell   yon    better  than  1   can. 
.1  am    not  able    to  be  present  myself.      A  large  number 
do    attend    every    morning  ;    practically,    the    whole 
School  goes,  and  I  should  think  about   half  the  mem- 
bers of  the  College. 

7051.  What  are  the  regulations  as  to   the  divinity 
lecture  which  is  given  in  each  week  ? — Any  student 
who  applies  to  the  Principal  to  be  let  off' on  the  ground 
of  religion  is  exempted   from   attendance,   but   other- 
wise all  matriculated  students  arc'  expected  to  attend. 

7052.  And,  of  course,  there  is  no  distinction  made  in 
the  privileges  of  a  person  so  exempted  and  a  person 
who  attends  ? — None,  as  to  the  advantages  of  lectures. 

7053.  As  to  the  occasional  students,  are  they  equally 
required  or   expected   to  attend   chapel  ? — No,  they 
simply  enter  for  certain  classes,  and  attend  only  those 
classes. 

7054.  That  applies  likewise  to  the   School,  docs  it 
not  ? — Yes,  it  applies  to  the  School  also.      We  have 
always  a  certain  number  claiming  exemption.     My  own 
son  is  a  Master  in  the  School,  and  he  told  me  only  this 
morning  that  he  had  three  boys   in  his  class  now  who 
were  exempted   from    chapel  on  account    of  religious 
opinions.    One  is  a  Jew,  a  second  is  a  Parsee,  and  the 
third  is  half  a  Parsee,  his  father  being  a  Parsee  and 
his  mother  a  Christian. 

7055.  I  understand  you,  therefore,  to  represent  that 
no  application  for  admission   to  the.  College  is  ever  re- 
fused except  on  other  than  religious  grounds,   nor  is 
the  student  subject  to  any  disadvantage  in  the  College, 
because  of  his  non-attendance  either  upon  chapel  or 
the  divinity  lectures  ? — As  far  as  the  lectures  go  that 
is  so. 

70J6.  Is  he  subjected  to  any  other  form  of  disability? 
— The  only  thing  that  he  cannot  get  is  the  Associate- 
ship.  At  the  end  of  his  three  years'  course,  unless  Inj 
has  been  regular  in  his  attendance  on  the  divinity 
lectures,  he  cannot  obtain  the  Associate-ship  of  the 
College. 

7057.  Has  the  history  of  the  College,  in  your  mind, 
established  its  claim  to  public  support  ? — Yes. 

7058.  Will  you  state  what  you  conceive  to  be  the 
main  grounds  of  that  claim  ? — First  of  all,  the  very  large 
educational  work  on  which  we  are  engaged.     I  do  not 
think  that  there  is  any  other  institution  in  the  kingdom 
which  does  so  much,  and  which  has  so  many  separate 
departments  at  work  by  day  and  by  night  as  we  have. 
We  have  the  largest  educational  work  going  on  any- 
where.    Secondly,  the  immense  difficulty  of  carrying  it 
on  with  such  very  small  funds  as  we  possess.     Thirdlv, 
the  new  wants  every  day  coming  up  which  wo  really 
cannot  meet.    Lastly,  the  very  large  number  of  honours 
gained  at  the  Universities  by  the  students  of  King's 
College. 

7059.  And  you  especially  object,  under  the  circum- 
stances in  which  3-011  are  found,  in  consideration  of  the 
work  which  you  have   already  accomplished  with  no 
other  aid  than  the  grant  of  the  original  site   from  the 
Government,  to  being  subjected  to  the  competition  of 
schools  whose  resources  are  annually  aided,  and  which 
have  a  larger  share  than  you  have  of  the  patronage  of 
the  Government  ? — Yes;   very  strongly. 

7060.  (Sir  John  Lttbbock.)    Did  the   Government 
communicate   with  your  Council  before   founding  the 
Cooper's  Hill  College  with  the  view  of  ascertaining  if 
you  would  endeavour  to  increase  the  number  of  candi- 
dates for  those  Indian  appointments? — No,  in  no  waj'. 
We  have  applied  to  them  since,  complaining  of  their 
action  in  that  matter;  but  we  had  no  previous  commu- 
nication  from  them  of  any  sort  or  kind.     We  should 
have  told  them  at  once  that  if  they  would  only  let   us 
know  what  the  work  was  that  they  were  anxious  to  have 
done,  we  were  perfectly  prepared  to  undertake  it. 

7061.  And  it'  they  had  pointed  out  to  you  the  num- 
ber of  applicants  whom  they  wished  to  send  out,  and 
the  qualifications  which  they  required,  3rou  think  that 
it  would  have  been  possible  for  you  to  have,  at  any  rate, 
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gone  a  considerable  way  towards  meeting  the  require- 
ments of  the  case? — Yes;  more  particularly  if  they 
had  granted  the  increase  of  salary  which  they  iirc  to 
grant  now  to  I  hr  Cooper's  Hill  men. 

701)2.    Yon  :itt:ich  very  considerable  importance,  do 
yon  not,  to  thiil  increase'  of  salary  ? — 'i 

7063.  And  assuming  that  they  were  prepared  to  give 
that  animal  increase  of  salary,  even  without  any  other 
additional  assistance,  I  nnderstaiul  you  to  say  that  you 
consider  that   Kind's  College  could  have  gone   very  far 
towards  supplying  the  deficiency? — Yes. 

7064.  I  presume  that,  to  a  certain  extent,  the  unde- 
sirability  of  the  College  will  be  removed   now  that   the 
Government  have  consented  to  admit  other  candidates 
by  examination  as  well  as   those  who  have  been  edu- 
cated in  the  Cooper's  Hill  College  ? — We  hardly  know 
yet    how  that  can  possibly  be  carried  out.      If  other 
men  are  allowed    to    compete    with    the    students    of 
Cooper's  Hill  for  those  appointments,  the  Government 
will    hardly  persuade  men  to  enter  Cooper's  Hill  at  all. 
Why  should  men  enter  there  and  pay  150/.  a  year  when 
they  can    obtain   from    King's    College,  as  I  believe, 
at  least  equally  good  instruction   at  a  far  less   price, 
and  when  they  see  no  more  chance  of  getting  an  ap- 
pointment at  the  end  of  their  course  than  our  own 
men  ? 

7065.  Then,  assuming  that  such  examinations  are 
fairly  carried  out,  your  impression  is  that  Cooper's 
Hill   College  will   prove   to   be  a  failure? — Yes;  I 
think  so. 

7066.  At  any  rate,  the  objections  which  you  have 
so  strongly  stated   will,  as  I  understand,  be  very  con- 
siderably met  by  the  present  understanding,  that  there 
should  be  a  fair  examination  at  the  end  ? — Yes,  quite 
so. 

7067.  I  think  I  understood  you  to  say,  with  refe- 
rence to  the  religious  question  which  has  been  alluded 
to,  that  your  prizes  are  open,  and  that  there  is  no  re- 
ligious test  ? — All  the  ordinary  class  prizes  are   open 
to  every  student  attending  the  class,  but  this  is  not  the 

with  all  the   endowed  prizes,  some  of  which  are 
more  or  less  tied  tip  by  the  terms  of  their  foundation. 

7068.  Perhaps  you  will  put  in  a  statement  of  what 
prizes  there  are  which  are  specially  limited  ? — The 
whole    amount   of  endowment    for    scholarships    and 
prizes  is   18,000/.,  of  which  A.,  2,400Z.,  were  given 
specially  for  students  preparing  for  the  ministry  of  the 


Church  of  England;  B.,  4,000/.,were  j:ivcn  for  subjects 
of  secular  study,  but  including  "  divinity  "  ;  ('.,  .0,(HX)/., 
are  in  the  same  posit  ion  a  I!.,  lint  "  the  Church  Cate- 
chism "  is  added  to  the  other  -nlijecis  of  examination  ; 
]).,  (),(>()()/.,  are  unconnected  with  religion. 

7069.  The  Professors  are  nil  expected  to  be  mem- 
bers   of   the    Church    of    England,    are    they   not? — 
Except  those  connected  with  the  Oriental  langn 

or  with  I'Yench  or  German. 

7070.  In  what  seine  are  they  expected  to  be  mem- 
liers  of  the  Church  of  England — have  they  to  sign  the 
39  Articles  ? — No,  they  are  simply  asked  ;  they  have 
to  state  in  the  application  for  their  original  appoint- 
ment that  they  arc  members  of  the  Church  of  England. 

7071.  There  is  a  rule  in  the  Calendar  that  the  stu- 
dents are   all   expected   to  attend   the   service  of  the 
Church  of  England.     I  think  1  understood  you  to  say- 
in  answer  to  the  Chairman,  that  it  is  understood  that 
thai    is   perfectly  optional   on    their  part  ? — It  is  per- 
fectly optional  ;  there  is  no  "marking"  of  attendance 
at  all. 

7072.  Is  there  any  honourable  understanding  that 
they  should  attend  ? — I  am  afraid  not.     I  wish  there 
were.     The   Principal   continually   urges   attendance 
on  them,  but  they  do  riot  come,  at  any  rate  regularly, 
in  as  lai-ge  numbers  as  we  should  wish. 

7073.  But  it  is  a  very  material  difference  whether 
they  are  expected  to  attend  and  neglect  doing  so,  or 
whether  it  is  understood  that  it  is  perfectly  optional  ? 
— I  think  the  Principal  will  tell  you  when  you  see 
him,  that  he  considers  it  perfectly  optional,  and  I 
would  rather  that  he  should  answer  that  question. 

7074.  He  has  power  to  modify  the  rule,  has  ho 
not  ? — He  has  power  to  modify  it. 

7075.  Practically  when  any  application  is  made  to 
be  excused  attendance,  is  it  ever  refused  ? — No,  never. 

7076.  And  I  presume  that  if  any  change  were  made 
in  that  respect,  ample  notice  would  be  given  ? — Cer- 
tainly. 

7077.  No  one  who  had  entered  the  College  with  the 
understanding  that  upon  application  he  would  be  ex- 
cused from  attendance,  I  presume,  would  be  refused 
that  permission  on  the  ground  of  any  change  of  prin- 
ciple, or  any  other  alteration  ? — Certainly  not. 

7078.  (Chairman.')    Is   there   anything   that   you 
would  like  to  add  to  your  evidence  arising  out  of  the 
examination  ?— I  think  not. 


./.  W. 

unningham, 


20  March  1871. 


The  witness  withdrew. 


The  Rev.  ALFEKD  BARKY,  D.D.,  examined. 


7079.  (Clinirmnn.)  I  believe  you  arc  the  Principal 
of  King's  College,  London  ? — i'cs. 

7080.  The  Commission  have  observed  that  in  the 
original   rules  of  the   College,  there   was  one   which 
required    attendance  at    the    College   Chapel    in    the 
morning,and  which  we  understand,  you,  in  the  exercise 
of  your  function  as  Principal,  with  the  consent  of  the 
Professors,  modified? — The  change  has,  I  believe,  the 
approval  of  the  Professors,  although  this    is  not  abso- 
lutely necessary.    I  have  modified  it  as  far  as  this,  that 
it  is  said  that  students  are  "  expected  "  to  attend,  unless 
they  have  stated  to  me  conscientious  grounds,   to   the 
contrary.     But  whether  they  attend  or  not  we  take  no 
notice  at  all.     We  enforce  no  attendance.     [See  note 
at  the  end  of  this  evidenced] 

7081.  You  exert  your  influence  as  the  Principal  of 
the  College  whenever  you  think  it  does  not  interfere 
with  conscientious  scruples  to  secure  that  attendance  ? 

—Yes,  undoubtedly,  and  of  course  the  effect  of  that 
influence  will  vary  under  different  circumstances  of 
age  and  character,  and  possibly  in  different  depart- 
ments of  the  College. 

7082.  Hut  even  a  neglect  of  your  advice  in   cases 
where  there  was  no  religious  scruple  would  not  affect 
the  privileges   of  the  student  as  respects  his  instruc- 
tion  in  the  College  or  his  progress  in  his  studies  ? — 
In  no  respect.     To  say  the  truth,  I  do  not  know  who 
is  there  and  who  is  not,  for  I  make  it  a  point  of  not 
knowing.     The  attendance  is  variable,  but  it  is  on  the 
whole  satisfactory  ;  and  I  may  perhaps  add  this,  that 
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the  natural  result  is  that  the  attention  in  chapel  is 
greater  than  probably  would  be  the  case  if  compulsory 
attendance  were  enforced. 

7083.  Will   you  describe  what  is  the  extent  of  the 
religious   limitations  in   King's  College  itself,  besides 
the   attendance   at  chapel  which  is  now  removed  ? — •! 
ought  to  mention,  in  the  first  place,  that  the  charter 
requires  that  all  the  members  of  the  teaching  staff, 
except  the  foreign  language  masters,  should   bo   con- 
forming members  of  the  Church  of  England. 

7084.  What  is  the  nature  of  the  declaration  of  con- 
formity?— A  man  simply  says,   "I  am  a  member  of 
the  Church  of  England."     I  forget  the  precise  phrase 
that  be  uses. 

7085.  He  is  not  required   to  siqn  any  particular 
declaration,  formulary,  or  profession  of  faith  ? — He 
signs   no  declaration  whatever,  and    I  may  add   that 
on  one  or  two  occasions,  when  I  have  been  consulted 
upon  the  matter,  I  have  always  advised  the  taking  of 
a  man's  statement  absolutely  without  inquiry.     I  may 
add  that  we  have  never  a  lack  of  excellent  candidates 
for  our  appointments.     With  regard  to  the  students 
I  ought  to  say  (although  probably  you   have  already 
been  informed  of  it),   that  there   are   two  classes  of 
students,  namely,  the  Matriculated  Students,  who  take 
certain  courses  of  instruction,  and  who  are  admitted 
to  the  Associateship  if  they  earn  it,  and  who  also  have 
a  certain  privilege  given  them  in  a  pecuniary  way, 
by  getting  their  instruction  somewhat  cheaper  in  the 
aggregate  than  they  would  in  detail ;  and,  on  the  other 
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I.  flurry,   hand,   there   arc  the  Oee-a>ional   Students  who  attend 
/'-/'-          iuM  wlmi  classes  they  please ;  and  with  regard  to  the 

iniKil  students  liu'iv.  is  no  limitation  whatse>e-\e-r. 
SOManhlS7l.  'j-il(.v  Ml!lV  ,,,•  1M:ly  lu,i  ivevive  religious  instruct ii m. 
We-  ask  no  ejueslious  about  them,  the-y  attend  their 
elates,  and  if  they  do  their  work  there,  we  WO 
entirely  satisfied.  With  regard  to  the  Matriculated 
Students,  in  every  department  there  is  invariably  one 
or  (in  one  department)  two  lectures  a  week,  upon 
religious  subjects.  These  are  given  by  myself  or  by 
the  chaplain,  and  unless  a  student  has  obtained  leave 
of  absence,  he  is  expected  to  attend  those  lectures,  and 
to  pass  an  examination  upon  them.  This  is  the  case 
in  all  the  departments  of  the  College,  except  in  the 
medical  department,  and  in  that  department  the 
lectures  are  given  only  during  the  first  year  of  study. 
The  lectures  are  mostly  Scriptural,  occasionally  on  the 
Prayer-Book,  and  they  have  been,  I  fancy,  upon  Church 
History,  although  not  in  my  time.  With  regard  to 
them,  we  invariably  accept  the  plea  from  any  student, 
or  rather  from  the  parent  or  guardian  of  any 
student,  of  conscientious  grounds  of  objection.  We 
rarely  have  such  grounds  stated,  excepting  in  the  case 
of  Roman  Catholics,  and  occasionally,  when  the  lectures 
have  been  upon  the  Prayer-Book,  from  Nonconformists. 
It  has  happened  to  us  to  have  students  who  are  not 
Christians  ;  these  have  occasionally  attended,  but  they 
do  as  they  please  about  it.  We  had,  I  remember, 
a  Cinghalese,  and  I  think  he  is  in  the  College  at  this 
moment — what  his  religion  is  I  cannot  pretend  to  say — 
but  he  attends  neither  chapel  nor  religious  instruction. 
You  will,  therefore,  of  course,  observe  that  there  is  no 
profession  of  faith  or  quasi-profession  of  faith  required. 
All  that  is  required  is,  that  unless  reason  be  shown  to 
the  contrary,  Matriculated  Students  shall  attend  upon 
certain  religious  instruction. 

7086.  Upon  a  conscientious  objection  being  stated, 
such  persons  would  be  exempted  ? — There  would  be 
no  hesitation   on  the  subject,   nor  do  I  imagine  that 
there  ever  has  been  ;  but  I  can  only  speak  of  my  own 
practice.     I  should  say  that  these  things  rest  entirely 
with  the  Principal.     I  have  no  occasion  to  consult  the 
Council  or  Professors  in  the  matter  ;  I  am  considered 
to  be  absolute,  subject  to  an  appeal  to  the  Council. 
and  I  act  accordingly. 

7087.  Could  you   state  the  proportion  of  students 
who  are  exempt  on  the  ground  of  religious  scruples  ? — 
It  would  be  difficult  to  state  it  off-hand  with  perfect 
accuracy ;  but  if  I  were  to  put  it  at  three  per  cent,  it 
would  be  a  high  estimate. 

7088.  (Professor  Stokes.)  Our  attention  was  called 
to-day  in  the  course  of  the   examination  of  another 
witness  to  the  rule  which  appears  in  the  Calendar  that 
matriculated  students  are  required  to  attend  the  daily 
service  in  the  chapel  at  10  in  the  morning,  unless  they 
are  specially  exempted  by  the  Principal — was  that  left 
in  accidentally,  or  was  it  left  in  with  a  view  to  exercise 
a  sort  of  insensible  influence  ? — It  has  always  been 
there,  and    I    had   left  it  unaltered,  with  a  view  to 
exercise  that  kind  of  influence  of  which  you  speak  ; 
but  it  was  put  to  me  recently  that  the  thing  might  be 
misconstrued,  and  in   the  next  Calendar  you  will  find 
that  the  word    "expected"   will  be  substituted  for  the 
word  "  required."     The  line  that  I  tried  to  draw  was 
Ibis.      I  will   not   compel,  neither  will  I  leave   it  to  be 
thought  a  thing  indill'erent.      1   will  endeavour  to  take 
the   middle   course   of  moral   influence!   in   the  matter. 
Hut  il  was  pointed  out  to  me  that    under  those  circum- 
stances "required"   \vasan   unfortunate  word,  and  we 
have  settled    to   alter   it  to  "expected."     I   may  add 
that    it  has  been   my  practice   ever  since  I  joined   the 
College,  nearly   three    years    ago,    to   abstain  from    all 
"  marking/'  such  as  is  practised  at.  Cambridge. 

7089.  When    the   scheme'   for   founding  the  College- 
was   originally  put  forth,  was   it   fremi   the   lirst  staled 
that   it    was  tu   be;   in  cemncxion   with   the   Church   e>f 
England  ? — Yes,  emphatically.     I  may,   perhaps,  .-ill 
your  attention  te>  a  passage-  from  the  charter — "  We-  <le> 

^  hereby  will  and  ordain  that  the  various  branches  of 
"  lite-rat  lire  and  science,  and  alsei  the-  eloctrines  and  duties 
"  of  Christianity  as  the  same  arc  inculcated  in  the  United 


"  Church  of  England  and  Ireland,  shall  be  taught  in  the 

"   saiel  College." 

7090.  Then  I  understand  that  the  whole  of  the  funds 
by   which  the  College  was  femneled,   with  the  single 
exception  of  the  grant  of  land  from  the  Gove-rnmenl, 
we -re   raised  on   the    faith  of  that    connexion  ? — Un- 
doubtcdly.     You    probably    are   quite   aware    that    it 
almost  immediately  succeeded  the  founding  of    Uni- 
versity College  on  different  principles. 

7091.  (Chairman,)  Are  the  endowments  and  the 
exhibitions  which  are  given  by  the  College  also  open 
to  persons  who  are  not  members  of  the  Church  of 
England  ? — Yes,  entirely  so.     There  are  certain  prizes, 
such  as  the  Leathes'  pri/.es  and  the  Warneford  prizes 
and  scholarship  which,  by  the  nature  of  their  foun- 
dations, require  a  certain  amount  of  religious  know- 
ledge ;  and  that  religious  knowledge  may  include-  the 
knowledge  of  the  Prayer  Book  or  the  Church  Cate- 
chism.    With  regard    to   the  general  scholarships  I 
will   call    the  attention   of    the   Commission  to   the 
scholarships  at  page  216  of  the  Calendar.     For  those 
scholarships  in  the  medical  department  there  is  what 
is  called  the  divinity  pass  examination,  and  this  is 
only  dispensed  with  in  cases  where  the  Principal  has 
granted    exemption    from    religious     study    on    con- 
scientious grounds.     In  no  case,  however  (except  in 
the  Theological  Department),  is  there  any  qualification 
of  Church  membership. 

7092.  Will  you  inform  the  Commission  what  is  the 
relation  of  the  scientific  teaching  to  the  general  edu- 
cation given  in  King's  College  ? — In  the  first  place, 
we   have    two   technical   schools,   viz.,  the  Applied 
Science  Department  and  the  Medical  Department,  of 
which  the  former  prepares  especially  for  the  Pro- 
fessions  of  engineering,    architecture,    and   chemical 
manufacture ;  and  the  latter  for  the  professions  of 
medicine  and   surgery.     Besides   these  departments, 
I  recently  introduced,  with  the  consent  of  the  Pro- 
fessors and  the  Council,  what  is  called  the  Modern 
Division  of  the  general  literature  and  science  depart- 
ment ;  and  the  subjects  of  study  in  that  department  arc 
regarded  as  giving    a   liberal  as    opposed  to  a  pro- 
fessional education.     They  are  as  follows  : — Religious 
instruction,  mathematics,  natural  philosophy,  chemistry, 
English   language   and  literature,   French,   German, 
and   drawing.      The   students   of  this   division   are 
required  to   show  at  present  an  elementary  know- 
ledge of  Latin,  otherwise  they   have  to   attend   an 
elementary  Lalin  class.     Perhaps  in  order  to  complete 
the  view  of  our  work,  I  may  aeld  the  Classical  Depart- 
ment, which  follows  the  ordinary  course  of  classical 
stuely  with   a   somewhat  large  admixture  of  mathe- 
matical and  modern  subjects.     In    addition  to  this, 
there  is  the  Theological  Department,  training  for  the 
ministry  of  the  Church  of  England  ;  and  there  is  the 
School,  similarly  divided  into  the  classical  and  tho 
modern  division,  which  is  intended  to  train  boys  for 
the  senior  departments  of  the  College,  or  for  other 
work. 

7093.  The  Commission  would  have  great  interest 
in  any  statements  you  have  to  make  respecting  the 
development  of  the  modern  division  of  the  general 
department? — I  ought  to  say  that  this  division  is  at 
present  a  new  creation,  being  only  about  a  year  and 
a  half  old.     I  started  it,  because  I  found   that   there 
was   a    class    of  students    intermediate    between    the 
students  of  the    Classical   Department  and  tho  more 
technical  students  of  the  Applied  Science  Department, 
and    I    found   that   they   were   occasionally    attend- 
ing   that    technical  system  simply  with  a  view  to  a 
general    liberal    education.      Now   in  that  technical 
system,    the   element   of    literature   was  necessarily 
ignored,  through  the  pressure  of  scientific  subjects,  and 
I   thought,  therefore,  that,   considering   the   general 
feeling  upon  the  subject  of  education  at  the  present 
day,  we  should  do  right  to  make  a  "  Modern"  system 
of  education  which  should  have  represented  in  it  the 
great  elements  of  language,  of  mathematical  reasoning, 
of    natural    science,   and   of    art   (in    the    form    of 
drawing),    forming   a  system   of   liberal    education, 
without   any   distinct    reference   to    the    subseerucut 
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employment  of  the  students  attending  it.  I  should 
say  that  this  division  is  now  about  half  as  large  as  tho 
original  classical  division,  and  that  it  shows  signs  of 
steady  and  satisfactory  increase. 

7094.  (Professor  Stokes.)  Is  Greek  insisted  on  in 
that  department  ? — No ;  not  only  is  it  not  insisted  upon, 
but  wo  have  no   arrangements   for  it.     We    found  it 
impossible.     Latin  at  present  is  required,  but  I   Imve 
just   received  a  representation   from   the  Professors, 
urging  Unit:  the  requirement  of  Latin  should  be  dis- 
continued.    It  was  originally  put  in,  not  at  my  sugges- 
tion, but  in  deference  to  the  opinion  of  a  very  valued 
member  of  the  staff,  and  already  it  is  found  impossible, 
for  want  of  time,  to  work  it  in  conjunction  with  the 
large  number  of  other  subjects.     I  ought,  perhaps,  to 
say  that  in  the  Modern  Division  of  the  School,  Latin  is 
a  subject  of  study  for  the  younger  boys. 

7095.  (Chairman.)  We  have  learnt  from  the  Secre- 
tary to  the  College,  that  in  tho  successive  stages  of  its 
development,  it  has  had  to  struggle  with  great  diffi- 
culty on  account  of  the  insufficiency  of  its  resources, 
to  meet  the  great  demands,  especially  for  the  scientific 
teaching :  I   presume     you   would   confirm   that  ? — 
Undoubtedly  that  is  the  case. 

7096.  Have  you  any  further  statement  to  make  on 
that  subject,  particularly  in  relation  to  the  competition 
of  colleges  which  receive  aid  from  Government  ? — Of 
course  I  do  not  know  precisely  the  evidence  you  have 
hoard.     Mr.  Cunningham  knows  more  of  the  financial 
difficulties  than  I  do,  but  I  can  mention  one  point. 
The    system   of   our  College   is    this  ;    the  general 
expenses  of  the  College  are  met  from  a  quarter  of  the 
fees  received,  the  other  three  quarters  going  directly 
to  the  teaching  staff  in  each  department.     Hence  it 
follows,  that  each  department  makes  a  kind  of  contri- 
bution, so  to  speak,  to  the  general  College  funds.     In 
the  literary  departments  of  the  College,  such   as  the 
Theological  and  the  General  Literature,  that  contribu- 
tion is  large ;  but  in  the  scientific  departments,  the 
contribution  is  comparatively  small,  owing  to  the  large 
expense  that  is  involved  in  the  way  of  machinery  and 
experimental  work,  the  payment  of  curators  of  museums 
and  the  like,  so  that  our  College  is  actually  weighted 
pecuniarily  by  the  existence  of  those  scientific  depart- 
ments. 

7097.  (Professor  Stokes.)  How  is  it  as  regards  the 
Modern   Department  ? — I   can    hardly   answer   that 
question.     The  modern  department  entails  little  or  no 
extra   expense,  because  the  Applied  Science  Depart- 
ment already  exists  ;  but  where  such  a  department 
existed  separately,  no  doubt,  the  same  thing  would 
be  true  in  some  degree. 

7098.  Would  the  Modern  Department  contribute  ? 
— Yes  :  and,  so  far  as  it  was  a  Literary  Department, 
it  would  answer  well  financially. 

7099.  Practically,  would  it  really  contribute  more 
than  would  defray  its  own  expenses  ? — Yes  ;  certainly. 
The  department  which  involves  the  greatest  expense 
is   the  medical.     Our  medical  school,  thanks  to  the 
great  hospitals,  which  by  their  endowments  prevent 
us  from  raising  our  fees,  is  kept  up  almost  at  a  loss, 
and  I  imagine  that  that  is  the  case  with  many  of  the 
medical  schools.     If   our  Medical  Professors  had  no 
position  of  their  own  in  addition  to  their  salaries,  I 
often  think  that  wo  should  get  no  professors  at  all. 
The  expense   again,   of  the   anatomical  museum,  of 
preparations,  and  the  like,  is  very  great,  so  that  the 
medical  department  contributes  a  very  small  portion 
to  the   fees  of  the  College.     The  next  least  lucrative 
is  the  Applied    Science  Department.      The  General 
Literature,  and  the  Theological  Department,  and  the 
School,  all  contribute  exceedingly  well    as   a   rule — in 
fact,  (lie  pecuniary  dillicidty,  ;>~  t]n>  Seeivtary  probably 

1  to  you,  is  a 'thing  which  almost  entirely  results 
from  the  existence  of  our  scientific  departments. 

7100.  (Tin'  Clitiiriiinii.)  Supposing  that   other  col- 
li:id  the  advantage,  either  from  private  or  public 

endowments    or    from    a    Government    !_>-rant,   of   con- 
siderable aid  to  their  annual  resources,  mid  especially 
•if  to  those   advantages   were  superadded  that  of  the 
distribution  in  their  favour  of  Government  patronage, 


do  you   think    that  it  would  be  possible  for  King's  Jlea.  A.  liarnj, 
Collejro  to  compete  successfully  again.-!    such   <lKad-  !>.!>. 

vantages  ? — It  would  compote  at  very  great  disadvari-  

(age,    and   if    "successfully"   he   meant    t  B   'M  March 

"  prosperously,"  undoubtedly  not. 

7101.  In    point   of  public   equity,  therefore,  taking 
into  account   the  sen  ice  already  rendered  to  scientific, 
education  by  King's  College,  you  would  conceive  that, 
il  had  at  least    an   equal  claim   in   any  distribution   of 
any    public    funds    or    public    patronage     which    ilie 
Government    might   think    fit   to  give   to    scientific 
instruction  ? — Yes,  and  I  may  add  that  we  have 
ventured  to  represent  this  in  a  Memorial  to  the  Indian 
Department   upon  the  subject  of  tho  New   Indian 
College,  similar   to   others,  perhaps,  which  you  have 
probably  had  before  you. 

7102.  You  are  probably  aware  of  what  tho  decision 
of  the  Government  has  been  upon  tho  subject  of  the 
Indian  College  ? — Yes. 

7103.  Are  you  satisfied  that   the   decision   which 
has  been  made   will  be  sufficient  in  relation  to  the 
interests  of  King's  College,   London? — Undoubtedly 
it  will  not  be  all  that  we,  the  Memorialists,  should 
desire,  because  it  is  clear  that  the  Government  comes 
into  the  field  with  the  advantage  of  the  public  purse, 
and  can   pay   their   teaching   staff   very   far  better 
than  we   can  pretend  to  do  ;  the  effect  ought  to  be 
that   they   should   draw   the  best   teachers   to   their 
College  by  being  able  to  remunerate  them  most  largely. 
If  they  get  the  best  men,  their  tuition  ought  to  be  the 
best,  and  if  their  tuition  is  the  best,  of  course,  they 
will  gain  the  greatest  amount  of  success.     I  say  it 
ought  to   be   so,  because   other   than   pecuniary  in- 
fluences come  in.     But,  in  the  abstract,  there  is  still 
an  inequality,  even  after  the  concessions  which  I  am 
pleased  to  see  that  the  Government  has  made. 

7104.  Have  you  formed    any    conception    of    an 
equitable   mode   of   administration  by  which   King's 
College  could  be  placed  upon  an  equal  ground  with 
any  special  colleges  which  the  Government  may  think 
fit  to  found,  both  as  to  the  means  of  instruction  and 
as  to  other  public  advantages  that  may  be  offered  ? — 
With  regard  to  absolute  endowment  of  instruction  I 
can  see   no   scheme  that  would  satisfactorily   work. 
With  regard  to  the  advantages  offered,  we  can  only, 
I  presume,  ask  for  that  which  is  now  to  be  conceded 
in  the  case  of  the  Indian  College,  namely,  open  com- 
petition ;    but   I   should    venture    to    deprecate    the 
foundation  of  Government   colleges   under  any  cir- 
cumstances, unless  grave  cause,  from  the  deficiency 
of  the  present  system  of  education,  be  shown. 

7105.  Have  you   ever   reflected    that   it  might  be 
possible,  if  tho  Government  were  supplied  by  colleges, 
not  having  an  immediate  connexion    with   it,   with 
officers  for  the  scientific  staff  of  India,  or  for   any 
other  such  service,  they  might,  in  consideration  of  the 
educational  advantages  given  in  the  training  of  such 
officers,  make  a  contribution  to  the  College  as  a  pay- 
ment for  that  result? — Yes,  a  bonus,  as  they  call  it 
in   the  Training   Colleges,   upon   the   results,  might 
certainly  be  given,  and  that  would  be  a  non-invidious 
way  of  supplementing  the  resources  of  the  College, 
because  it  would  be  a  kind  of  payment  according  to 
results. 

7106.  And  would  not  it  be  likely  to  operate  as  a 
salutary  stimulus  in  the  rivalry  of  the  several  colleges 
to  make  perfect  all  their  appliances  in  education,  and 
secure  the  utmost  exertion  on  the  part  of  their  profes- 
sorial staff  ? — No  doubt ;  and  though  it  is  not  a  per- 
fect arrangement,  it  would  be,  on  the  whole,  equitable. 
To  us,  I  should  certainly  say,  that  it  would  be  of  the 
very  greatest  possible  value. 

7107.  There  would  obviously  be  on  the  part  of  the 
several   colleges,  in   proportion    to  the  emoluments    so 
distributed,  a  general  desire  to  satisfy  all  the  wants  of 
the  Government  for  the  production  of  officers  ot  high 
scientific  instruction  and  skill? — Yes,  and   not    ool 
desire,  but  additional  power.     P.eing  n  poor  College.  TO 
lire  frequently  unable  to  do  what  we  should  desire  to  do 
for  our   scientific  work,  and   1  have  not  tho  smallest 
doubt  that  if  such  payments  were  made,  the  Council 
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Itev.A.iiarry,   would    keep    a   considerable    portion    of  the   mo:,, 

gained  for  the  improvement  of  the  Scientific  arrange- 
ment-, and  machinery  of  the  College,  while  at  the  same 
time  it  remunerated  the  stall'  who  had  been  engaged 
in  the  work. 

7108.  Even  if  the  grants  for  such  results  were  con- 
nected with  conditions  as  to  their  application  affecting 
the  efficiency  of  the  colleges   in   those   respects,   there 
would  probably  be  no  difficulty  on  the  part  of  the  col- 

m  consenting  to  those  conditions  ? — No  difficulty 
in  consenting  to  any  reasonable  conditions.  One  might 
ea.-ily  imagine  impracticable  conditions;  but  such  con- 
ditio'us  as  would  be  likely  to  be  imposed,  no  doubt,  we 
could  meet  and  should  gladly  meet, 

7109.  (Dr.  Sharpey.)  Originally,  if  I  mistake  not, 
in  the  constitution  of  King's  College  there  were  pro- 
prietors and  donors? — Yes. 

7110.  Does  that  constitution  still  exist? — Theoreti- 
cally.    It  is  provided  for  in  the  charter.     A  donor,  of 
course,  from  the  nature  of  the  case,  reserves  no  rights 
to  himself,  except  such  as,  perhaps,  the  College  might 
have  given  him   for  his  life.     But  a  proprietor  is  still 
a  proprietor  in  the  College,  and  ought,  theoretically,  to 
receive,  although  he  never  does  receive  it,  a  dividend 
upon  his  shares.     I  should  add  that  from  the  results 
of  an  inspection  of  the  charter  which  I  was  obliged 
recently  to  make,  I  found  that  the  powers  of  pro- 
prietors of  King's  College  are  very  limited. 

7111.  Do  they  elect  the  Governors  or  the  Council  ? 
— They  elect  the  Council  ;  but  the  lists  must  be  sub- 
mitted to  and    tested  by  those  who   arc   called  the 
Life  Governors  of  the  institution,  certain  official  per- 
sons, so  that  their  franchise  is  exercised  within  narrow 
limits. 

7112.  With  reference  to  the  operation  of  Govern- 
ment  institutions  for  the  education  of  Government 
officers,  I  presume  you  would  consider  that  the  com- 
petition  of  independent   institutions   would   have   a 
salutary  effect  upon  the  Government  institutions  ? — 
Yes  ;  it  must  have  a  salutary  effect  upon  the  Govern- 
ment institutions.    Both  theory  and  experience  appear 
to  me  to  prove  this  without  a  shadow  of  a  doubt. 

7113.  (Chairman.)  Is  there  anything  which  you 
would  like  to  add  to  the  evidence  arising  out  of  your 
examination  ? — The  only  point  which  I  should  like  to 
call  the  attention  oi  the  Commission  to  is  the  com- 
parison   between   what  I  may   call   the   educational 
effects,  so   far    as   I  can   trace    thorn,  of  the  various 
departments  of  the  College.     Perhaps  you  are  aware 
that  I  am  the  only  person  in  the  College  who  is  con- 
nected with  all  the  departments,  and,  therefore,  have 
had   an   opportunity  of  instituting  that  comparison  ; 
and   I   suppose   I    may    say  without    invidiousness, 
that   in   regard  of  general  culture    (cultivating   the 
powers  of  thought,  and  still  more  the  powers  of  ex- 
pression), I  was   struck  with   the   necessity   of  the 
admixture  of  some  literary  element  into  the  purely 
scientific   teaching  of  the   Applied  Science  Depart- 
ment.    Student   for   student  I  am   bound  to   say  it 
appeared   to   me   that   the   students   of  the  General 
Literature   Department  showed  the   effects  of  such 
culture  more  than  those  of  the  Applied  Science  De- 
partment, and  it  was  for  that  reason  that  I  endeavoured 
to  institute  this  "Modern"  Department.     The  results 
of  the  experiment  I  am  not  yet  able  to  give,  but  I  am 
very    profoundly  convinced    that,    the    merely  scientific 
training  which  we  were  obliged  to  give  in  the  Applied 
Science  Department  did  not  work  educationally  as  well 
as  we  could  wish.     Perhaps  I  might  be  allowed  lo  say 
that   I  observed  somewhat  the  same  thing  in  my  former 
position  at  Cheltenham,  where  we  h;ul  two  co-ordinate 
departments,   the  classical  and  what  was  there  called 
the  modern   department  ;  the  latter  of  which,  inclining 
towards  Woolwich  and  civil   engineering,  was   to  some 
degree  technical,  but,  at  any  rate,  was  somewhat  deficient 
in  the  literary  element.     1  have  twice  had  an  oppor- 
tunity of  expressing  the  opinion  which  I  then  formed, 
and  which   I  still  retain,  viz.,  that,  educationally,  the 
great  predominance  of  what  is   commonly  called    the 
scientific  element  was  not  wholly  favourable   to   the 
mental  development  of  the  student  or  a  boy.     I  then 


hail  to  speak  with  a  certain  amount  ol'  reserve,  because 
1  knew  that  the  classical  system  has  the  advantage 
of  long  custom,  and  the  consequence  is  that  it  secures 
the  best  schoolmasters,  and  is  more  fully  elaborated  in 
the  school  system.  But  in  King's  College  that  has  not 
been  so.  Our  Professors  in  the  Applied  Science  De- 
partment are  quite  as  good  as  in  any  other  of  the 
departments,  and.  therefore,  we  have  not  that  difficulty 
of  comparison.  The  comparison,  therefore,  taking  it 
lor  what  it  is  worth,  is  free  from  that  disturbing  in- 
fluence which  aflects  it  in  most  public  schools. 

7114.  Applying  what  you  say  to  the  matriculation 
examination  of  the  two  English  Universities  of  Oxford 
and  Cambridge,  what  inference  would  you  draw  as  to 
the    nature    of  the    examination     which    you    would 
require,  supposing  you  were  willing  to  admit  a  student 
to  a  purely  scientific  course  in  those  universities  ?— 
You   are   referring    to    a  Matriculation    examination, 
supposing  it  to  be  instituted,  knowing  of  course  that. 
it  docs  not  exist  now  in  our  older  Universities,  except 
where  collegiate   bodies   supply  what  the  University 
ought  to  do.     I  should   be  inclined  to  think   that  we 
ought  to   have   those   four   elements   which   I   have 
already  referred  to — first,   some    knowledge  of    lan- 
guage ;   next,  some   elementary  mathematical   know- 
ledge ;  thirdly,  some  knowledge  of  physical  science 
(perhaps,  according  to  the  scheme  which  I  remember 
the  British  Association  once  drew  out  as  a  scheme  of 
elementary  instruction  for  schools)  ;  and,  lastly,  I  should 
like  some  weight  given  to  art,  whether  in  music  or 
drawing.     I  may  add   that  I  should  not  greatly  care 
whether  language  were   studied  in  the  classical   lan- 
guages, or  whether  it  were  thoroughly  studied  in  the 
modern  languages. 

7115.  ,But  with  a  matriculation  examination  of  that 
kind,  involving  a  definite  amount  of  literary  culture, 
you  would  open  the  studies  and  emoluments  of  our 
Universities  to  purely  scientific  culture  ? — Most   cer- 
tainly.   I  should  parallel  the  case  with  the  preliminary 
examination  in  the  medical  profession,  which  aims  tit 
securing  the  elements  of  a  liberal  education  before  the 
definite  professional  training  begins.     Speaking  from 
my  experience,  I  have  seen  already  the  very  salutary 
effect  of  such  examination  upon  the  medical  students 
of  London. 

7116.  From  your  experience   in  grammar  schools, 
of   which    you    have     been    for     so    many   years    a 
chief,    is     it    a    too    sanguine     expectation     that,    in 
the  course  of  years,  the  public  schools  of  the  country 
might  become  the  means  of  giving  such  preliminary 
training  as  would  enable  students  intending  to  devote 
themselves  in  the  Universities  to  science  to  pass  the 
preliminary  examination   in  literature,  which  has  been 
described  ? — There  can  be  no  question  that  it  ought  to 
be  done. 

7117.  Is   King's   College   put    to   any   charge   on 
account    of    the    instruction   given   in    the    evening 
classes  by  its  several  professors  ? — The  Evening  Class 
Department,  so   called,  is  a  reproduction  of  all   the 
departments   of  the  College,  excepting  the  Medical 
and  Theological  Departments.     The  lectures   given, 
as  you  will  see  by  the  Calendar,  are  both  in  literary 
subjects,  such  as  in  the  General  Literature  Depart- 
ment, and  scientific  subjects,  as  in  the  Applied  Science 
Department,  and  in  fact  in  most  subjects  of  ordinary 
education.     In  that  department  the  fees  are  exceed- 
ingly low.     The  original  intention  was   to  help  those 
who  had  small   means,   and   who  were   engaged  in 
work   in   offices,    shops,    and    the   like,   during    the 
daytime.     The     consequence   of    this    is,  that    this 
Evening   Class  Department  contributes  very  little  to 
the  general  resources  of  the  College  ;  that  in  fact  we 
are  put  to  a  great  deal  of  expense,  especially  in  the  way 
of  gas-lighting ;   and  that  it  entails  a  rather  heavy 
burden  of  ill-remunerated  work  upon  the  staff.     But 
we  are  carrying  the  thing  on,  believing  that  it  supplies 
an  educational  necessity  of  London,  and   being  en- 
couraged in  that  belief  from  the  circumstance  that 
something  like  500  or  600  students  attend  this  depart- 
ment. 
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7118.  (Alr.Ktuiim'lson.')  Do  you  tliink  it  is  a  feeder 
at   all   to  your   other   departments  ? — Hardly  at  all  ; 
in    fact    I    think    occasionally    it   acts    against    them. 
Sometimes  men  arc   shortsighted  enough,  in  order  to 
save  niouoy,  to  bo  satisfied  with  the   more  elementary 
or  less  detailed  instruction  in  the  evening  classes,  when 
they  might  perfectly  well  afford  to  pay  for  the  morning 
classes  ;   and  so  much  is  that  tho  case   that  my  atten- 
tion has  lieen  drawn  to  it  to  see  whether  any  limitation 
could  l>e  devised  to  discourage  such  a  state  of  things. 
On  the  other  hand,  occasionally,  a  young  man  will  find 
out    his    capabilities    in    this    department,    and    then, 
throwing  up  his  occupation,  will  come  to  the  morning 
classes  ;  but  such  cases  are  exceedingly  rare. 

71 19.  Those  who  attend  the  classes  are  generally 
young  men  who   arc  employed   in  offices,  shops,  and 
work   of  various  kinds  ? — Yes  ;  a  very  large  propor- 
tion of  them,  and  in  that  case,  of  course,  I  do  not  at 
all  object   to   their  using    the   department  ;  but  occa- 
sionally I  find  men  attending  there  who  are  not  so 
engaged,  who  might  easily  attend  the  morning  classes, 
and  who,  I  venture  to  think,  could  probably  afford  to 
pay  for  them. 

7120.  Have  you  found  that  Students  of  the  School 
of  Mines  come  to  you  for  instruction  in  mathematics, 
or  in  any  other  subject  which  is  not  taught  in  the 
School  of  Mines  ? — 1  am  not  aware  of  such  instances  ; 
but  I  cannot  say  that  they  do  not  exist.     On  the  other 
hand,  I  have   known  instances  of  students,  who  would 
have   come  to  us,  going  off  to  the  School  of  Mines, 
although  quite  able  to  afford  our  fees,  because   they 
could   get  their  instruction  in  certain  subjects  more 
cheaply  there. 

7121.  Do  you  think  that  it  was  because  they  could 
get  it  more  cheaply  or  because  they  had  an  impression 
that  the  instruction  was  more  special  in  the  School  of 
Mines? — L  think  I  am  right  in  saying  that  it  was  upon 
the  point  of  economy.     There  were  two  instances  in 
which  I  know  this  ;  as  to  the  others,  I  can  only  con- 
jecture. 

7122.  Would   it   assist  you,  if  arrangements   were 
made  by  the  Science  and  Art  Department,  by  which 
scholarships  at  King's  College  were  established  with  a 
payment  somewhat   approaching  to  what  is  excused 
in  the  case  of  the  School  of  Mines,  say  from  251.   to 
501.  a-ycar  ? — I  should  think  it  would  be  a  very  great 
help    to   us.     Our   payment   is   rather   heavy  in  the 
Applied  Science  Department. 

7123.  The  case  as  it  stands  at  present  is  this,  that 
the  scholarships  would  be    given   to  the  students,  but 
they  would  have  to  pay  your  fees  if  they  came  to  you, 
whereas,  if  they   entered   the  School  of  Mines  they 
might  obtain  a  free  admission  there  by  competition,  so 
that  to  that  extent  you  would  be  at  a  disadvantage? — 
Certainly.     But  still  our  want  of  scholarships  is  such 
that,  although  we  can  very  ill-afford  it,  the  professors 
have  just  resolved  to  establish    scholarships  of  that 
kind  in  the  Applied  Science  Department. 

7124.  Would   it   not  be   possible   to   make   King's, 
College  School  a  feeder  to  a  greater  extent  than  it  now 
is  to  the  College,  by  changing  your  arrangements  ? — 
The   process  that  has  been  contemplated  is,  I  believe, 
the  one  that  exists  at  University  College,  that  is  to  say, 
imposing  a  limitation  of  age  in  the  school,  except  under 
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special  circumstances  ;  and  in  that  way,  (if  course,  when    Jiei>.  A.  IS 
a  boy  got   to  a   certain  iige,    be  would    be    required    to  D.V. 

< 6  into  I  he  College,  unless  theio  were  special  n 

to  tl»'  contrary.  That  has  been  proposed,  and  it  is 
just  possible,  with  the  increasing  number  (,f  our  School, 
dial  some  such  regulation  IM:I\  !.;•  jjijulf.  lint  at  pi. 
we  lind  that  there  arc  certain  parents  who  prefer  that 
their  sous,  even  up  to  the  age  of  18,  should  l,e  under 
the  Stricter  discipline  of  the  School  rat  her  than  under 
the  freer  system  of  the  College;  and  we  feel  certain 
difficulty  in  obliging  those  boys  to  leave'  the  School 
under  present  circumstances  where  they  arc  doing 
well.  The  effect,  therefore,  is  thai  at  present  the  School 
overlaps  the  College;  and  it  is  a  subject  of  considera- 
tion with  us  as  to  how  far  we  could  manage,  without 
injuring  the  School,  to  make  it  feed  the  College  more 
completely  than  it  does. 

7)25.  Would  it  not  be  possible  that  you  might  give, 
some  compensation  to  the  School,  by  requiring  students 
who  come  up  ill-prepared  for  tho  College,  to  attend 
one  or  two  sessions  at  the  School  before  admitting 
them  to  the  College  ? — Probably  that  would  be  a  dan- 
gerous enactment.  The  effect  would  be  that  you 
would  introduce  boys  into  the  School  overgrown  for 
the  classes  in  which  they  would  be  placed,  and  you 
would  do  more  harm  than  you  would  do  good  to  the 
School.  I  should  very  much  prefer  rejecting  those 
students  altogether,  and  leaving  them  to  prepare 
themselves  privately  for  the  College. 

7126.  You  would  find  it  difficult,  would  you  not,  to 
enforce  any  stringent  matriculation  examination,  un- 
less a  similar  examination  were  required  by  the  other 
colleges  in  London  ? — I  think  we  should  find  it  diffi- 
cult, but  I  am  a  little  at  issue  with  some  of  my  col- 
leagues there,  being  inclined  to  fancy  that  we  might 
do  more  in  that  respect  than  we  have  ventured  to  do 
as  yet.     We  have,  theoretically,  a  matriculation  exami- 
nation, and   we   reserve    to   ourselves   the  power  of 
rejecting  students;    and  I  am  inclined  to  think  that 
any  college  that  did  this  stringently,  if  it  were  done 
with  anything  like  judgment,  would  probably  tend  to 
raise  the  future    standard,  and   so    compensate  them- 
selves for  the  students  that  they  rejected. 

7127.  And  it  would  attract  students  by  raising  its 
own  reputation  ? — Just  so.     1  ought  to  say  that  we  do 
reject   students,   although    not   so   much  as   I  would 
wish  to  do.     In  our  Theological  Department  we  reject 
most   stringently,  but   in   the   other  departments  we 
are  considerably  looser. 

7128.  (Chairman.)    Does    anything    else    occur    to 
you  that  you  would  wish  to  mention  to  the  Commis- 
sion ? — Nothing  that  I  am  aware  of. 

Note  on  the  Answer  to  Question  JVo.  7080. 
I  should  wish  this  expression  of  satisfaction  to  be  considered 
as  given  with  some  qualification.  1  am  unhesitatingly  of 
opinion  that  it  is  better  on  the  whole  to  dispense  with  any 
enforcement  of  attendance,  even  if  such  enforcement  were 
managed  with  consideration  and  liberality.  But  it  is  certain 
that  there  are  many  who  would  be  helped  by  the  existence  of  a 
rule  (on  this  as  on  other  subjects)  against  carelessness,  unpniic- 
tuality,  and  irregularity  ;  and  who  would,  when  brought  to 
chapel  by  its  aid,  thoroughly  enter  into  the  service,  and  be  glad 
to  be  there.  These  suffer  by  the  change  j  and  this  is  especially 
likely  to  be  the  case  where,  as  at  King's  College,  attendance  at 
lectures  is  enforced,  and,  therefore,  the  exceptional  absence  of 
all  regulations  as  to  chapel  is  the  more  notable. 


The  witness  withdrew. 
Adjourned  to  to-morrow  at  half-past  eleven  o'clock. 
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7129.  (Chairman.}  You  are  Secretary,  are  you  not, 
a  I  March  1871.  of  University  College,  London  ? — Yes. 

7130.  And  are  likewise,   I   believe,  Clerk  of  Con- 
vocation of  the  University  of  London  ? — Yes. 

7131.  Of  course  your  office  has  made  you  familiar 
with  the  history  and  the  constitution  and  the  present 
condition  of  the  finances  of  University  College  ? — Yes. 

7132.  Will  you  be  good  enough  to  state  any  circum- 
stances to  us  which  you  consider  material,  first  as  to  the 
history  of  the  College  ? — I  have  in  my  hand  a  statement, 
which  has  been  carefully  prepared,  showing  the  very 
large  sums  of  money  which  have  been  raised  by  the 
friends  of  education  for  the  purpose  of  establishing  and 
maintaining  the  College,  and  I  will  read  a  few  of  the 
principal  items.   There  was  the  sum  of  30,0007.  spent  in 
purchasing  the  land  upon  which  the  College  is  erected, 
and  125,0007.  for  buildings  and  furniture.     There  was 
very  nearly  4,5007.  expended  in  providing  a  library 
in  the  first  instance ;  there  have  been  expended  on  the 
anatomical  and  materia  medica  museums  upwards  of 
6,0007. ;  on  the  chemical,  physical,  and  physiological 
museums    more     than    4,0007.  ;     on     the    Birkbeck 
laboratory   of   chemistry   upwards  of    3,0007.  ;     and 
on  the  museum  of  comparative  anatomy  and  zoology 
more  than  6007.     The  whole  of  this  money  has  been 
provided   from  the   original   share   capital,   and  from 
donations  and  legacies,  no  part  whatever  of  it  having 
been  derived  from   any  parliamentary   grant.      The 
College    has    never    received,    I    believe,    a   single 
farthing  of  public  money  since  it  was  first  instituted  in 
1828  ;  and  although,  in  the  first  instance,  the  College 
was  nominally  a  joint  stock  company,  and  the  original 
deed  of  settlement  provided  for  a  dividend  of  four  per 
cent,  on  the  share  capital,  yet  no  dividend  has  in  fact 
ever  been  paid,  the  expenses  of  the  College  having  from 
the  very  first  largely  exceeded  the  receipts  from  that 
portion  of  the  fees  paid  by  students  applicable  to  the 
payment   of  them  ;    so    that  the   supporters   of    the 
College,  the   proprietors  as  they  were    then   called, 
soon  abandoned  all  idea  of  receiving  any   dividend 
whatever.     When  the  Government  of  the  day  proposed 
to  institute  the  University  of  London — I  have  no  doubt 
that  all  the  Commissioners  are  aware  that  that  was  the 
original  title  of  the  institution  which  I  am  now  repre- 
senting— but  when  the  Government  in  1837  determined 
to  found  the  present  University  of  London,  proposals 
were  made  to  the  Council  of  the  College  that  the  College, 
or  the  University,  as  it  was  then  called,  should  give  up 
its  title   in  favour  of  the  institution  then  proposed 
to  be  founded,  and  should  take,  instead  of  it,  the  title 
of  University  College,  London  ;   these  proposals  the 
Council,  after  much  consideration,  recommended  the 
proprietors  to  accept ;  and  at  a  special  meeting  of  the  pro- 
prietors, this  recommendation  was  adopted.    This  was 
done  without  any  pecuniary  consideration  ;  in  fact,  one 
may  say  without  any  consideration  or  advantage  of  any 
kind  whatever.  Of  course,  the  original^  itle  of  University 
was  unauthorised ;  it  was  a  title  which  the  founders  of 
the  institution    had  assumed,  and  did  not  confer  the 
privileges  of  a  University,  that  is  to  say,  the  power  of 
granting   degrees.     But  it  is   important  to  remember 
tliat,  iii  March  1835,  the  House  of  Commons,  by  a  largo 
majority — 246  to  136 — adopted    an  address    to    the 
King,  praying  him  to  grant  a  charter  of  incorporation 
to   "the.   University  of  London,"  which   would   have 


enabled  it  to  grant  degrees ;  and,  consequently,  that 
what  the  institution  was  asked  to  surrender  in  favour 
of  the  University  founded  in  1837,  was  not  merely  ils 
designation,  but  the  position  which  it  had  acquired 
through  that  vote  of  the  House  of  Commons,  and  the 
importance  of  which  had  been  distinctly  recognized  by 
successive  Governments.  When  I  say,  however,  that 
the  measures  of  the  Government  in  1837  were  un- 
attended with  any  compensation  for  the  sacrifice  thus 
submitted  to  by  University  College,  I  must  qualify 
that  statement  by  admitting  that  the  new  insti- 
tution— the  present  "University  of  London" — did 
enable  the  students  of  the  College  to  obtain  academical 
degrees  with  greater  facility  than  they  otherwise  could 
have  done  ;  and,  of  course,  as  the  degrees  of  that  Uni- 
versity were  and  are  conferred  without  any  reference 
to  religious  tests,  many  students  of  the  College  who 
were  precluded  by  theological  considerations  from 
taking  degrees  at  the  old  Universities,  thus  gained  a 
not  unimportant  advantage  ;  and  this  again  was  an 
indirect  benefit  to  the  College  :  but  so  far  as  the  State 
was  concerned,  the  concession  asked  for  from  the 
College  was  made  without  any  pecuniary  compensation. 
To  revert  from  this  digression  ;  in  carrying  on  the 
institution  it  was  soon  found  that  the  sanguine  ex- 
pectations of  its  founders  were  not  realised,  and  that 
the  expenditure  of  the  College  was  considerably  in 
excess  of  the  receipts.  I  have  a  general  summary  here 
from  which  it  appears  that  since  the  opening  of  the 
College  up  to  the  year  1869,  18,3937.  beyond  the 
College  share  of  the  fees  has  been  expended  on  main- 
taining the  College;  and  of  course  that  large  sum  was 
provided  by  trenching  on  the  capital  of  the  College. 
Considerable  sums  of  money  have  from  time  to  time 
been  bequeathed  to  the  College  for  general  purposes, 
and  the  Council  have  considered  that  they  were  justi- 
fied in  making  use  of  portions  at  all  events  of  those 
bequests  for  the  purpose  of  cany  ing  on  the  College  ; 
but  this  fact  is  sufficient  to  show  the  great  difficulties 
which  the  College  has  had  in  maintaining  itself.  In 
addition  to  the  above-mentioned  sum,  rather  more  than 
10,0007.  has  been  expended  in  payments  to  professors 
in  augmentation  of  their  share  of  the  fees,  in  retiring 
pensions,  and  in  allowances  of  various  kinds,  and  which 
also  has  been  wholly  provided  out  of  bequests. 

7133.  Will  you  state  to  the  Commission  what  was 
the  nature  of  the  charter  of  incorporation,  and  the 
circumstances  under  which  the  recent  Act  of  Parlia- 
ment was  passed? — The  charter  of  incorporation  was 
granted  at  the  time  that  the  University  of  London  was 
established.  It  was  one  of  the  conditions  of  the  agree- 
ment between  the  College  and  the  Government  that 
when  our  original  title  was  given  up,  the  institution 
should  bo  incorporated  by  a  Royal  charter  under  the 
title  of  University  College,  London.  No  mention  what- 
ever was  made  in  the  charter  of  that  provision  of  the 
deed  of  settlement  which  related  to  the.  payment  of  a 
dividend  ;  and  although  the  proprietary  rights  of  the 
shareholders  were  not  formally  abandoned,  and  in  fact 
provision  was  made  for  the  transmission  of  their 
shares,  yet  all  reference  to  any  pecuniary  advantage  to 
be  derived  from  the  possession  of  those  shares'  was 
carefully  left  out  of  the  charter.  We  went  on  under 
that  charter  for  32  years,  until,  in  the  year  1869,  some 
legal  members  of  our  Council  began  to  feel  doubts 
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whether  the  charter  hud  so  effectually  extinguished 
the    proprietary    rights    of  the    shareholders   as    was 
desired.      1 1  seems  to  have  been  taken  foi1  granted  at  the 
time  when  the  charier  was  drawn  up  lliat  the  omission 
of  any  reference  to  dividends  would  lie  snllicient  to  ex- 
tinguish all  legal  claim  to  them  ;  but  the  gentlemen 
to  whom  I  allude  thought  that  it  was  extremely  doubt- 
ful whether  thai  assumption  WAS  well  founded  ;  and,  as 
tho  number  of  proprietors  was  rapidly  diminishing, 
having  sunk  from  about  1,500  to,  in  1869,  little  over 
500,  it  was  considered  by  no  means  improbable  that  at 
last  the  management  and  control  of  the  College  might 
fall  into  the  hands  of  a,  very  small  number  of  persons, 
who  might  wish  to  avail  themselves  of  their  power  for 
their  own  pecuniary  advantage  by  exercising   their 
proprietary  rights  under  tho  charter,  which  gave  them 
tho  power  of  closing  the  College  and  of  putting  an  end 
to  it  entirely.     It  was  felt  that  that  was  a  most  unsatis- 
factory state  of  things,  and  the  Council  at  once  pro- 
ceeded to  take  measures  to  place  the  College  011  a  more 
secure  basis,  by  appointing  a  Committee  to  examine 
into  the  question  and  to  decide  what  would  bo  the  best 
course.     Finally,  it  was  determined  to  apply  for  a  pri- 
vate Act  of  Parliament,  which  should  do  effectually 
what  it  had  been  intended  to  do  by  the  charter.     The 
bill  was  introduced  into  the  House  of  Lords  in  the 
early  part  of  1869.     It  had  previously  been  submitted 
to  a  general  meeting   of  the  members,  at  which  it 
was  unanimously  approved.     There  was  not  a  single 
dissentient  in  the  meeting.     It  passed  also   through 
both  Houses  of  Parliament  without  opposition.     The 
cost  of  it,  notwithstanding,  was   very   considerable, 
amounting  to  nearly  900/.,  which  the  College  cheerfully 
paid.     The  main  object  of  the  Act  was,  as  I  have  said, 
to  extinguish  all  proprietary  rights.  The  ninth  section 
of  the  Act  says  : — "  The  present  and  future  members  of 
"  the  College,  whether  governors,  fellows,  or  life  gover- 
'  nors,  shall  not  be  entitled  to  any  share  or  shares  in 
'  the  possessions,  property,  capital,  or  income  of  the 
'  College,  or  any  right  to  participation  in  the  receipts 
*  or  profits  thereof,  or  any  proprietary  or  individual 
(  or  transferable  or   transmissible   estate,  right,   or 
'  interest  whatsoever  (whether  actual,  contingent,  or 
"  otherwise)   in  or  to  such  possessions,  property,  or 
"  capital,  income,  receipts,  or  profits,   or   any  part 
"  thereof,  or  any  preferential  or  special  right  of  pre- 
"  senting  or  nominating  students  ;  and  the  said  posses- 
"  sions,  property,  and  capital,  income,  receipts,  and 
"  profits  (subject  as  to  the  hospital  and  as  to  endow- 
"  ments    or    other    property    impressed    with    any 
"  trusts  or  special  purposes  to  the  due  performance 
"  and  observance  thereof)  shall  belong  wholly  to  the 
"  College  in  its  corporate   character,  and   shall   be 
"  wholly  appropriated  to  and  available  for  the  pro- 
"  motion   of  the   objects   for   which   the  College  is 
"  hereby   incorporated."      So   that    the    corporation 
actually  spent  a  large  sum  of  money  for  the  express 
purpose  of  extinguishing  all  the   individual  and  pro- 
prietary rights  of  its  members.     At  the  same  time,  we 
took  the  opportunity  to  enlarge  our  powers  in  several 
directions.     We  have  now  the  power,  which  we  had 
not  before,  to  instruct  ladies  as  well  as  men  in  the 
College,  and  also  to  give  instruction  in  the  fine  arts  ; 
so  that  several  restrictions  which  prevented  the  ex- 
tension of  the  operations   of  the  College  have  been 
removed  by  this  Act. 

7134.  Having  regard  to  the  excess  of  expenditure 
which  has  been  provided  out  of  capital  for  various 
purpo.-es  already  enumerated,  will  you  inform  the 
Commission  whether  the  College  has  enjoyed  sufficient 
resources  for  providing  suitable  and  sufficient  la- 
boratories, apparatus,  and  assistance  for  the  practical 
1  >epai  'tnient  s  of  Kxpcrimental  Science  ? — Its  resources 
for  these  purposes  have  been  quite  inadequate.  We 
have  of  course  provided  laboratories,  and  have  recently 
M>me  money  in  extending  and  improving  them; 
but  in  order  to  provide  for  all  the  requirements  of 
the  professors  they  would  need  to  be  much  larger  than 
they  now  are,  and  to  be  better  supplied  with  fittings 
and  apparatus.  We  have  the  Birkbeck  laboratory, 


which  affords  accommodation  for,  I  think,  about  30  J-  Itulaon, 
students  in  analytical  chemistry  ;  and  there  are  times  •"*'/•>  B.A. 
when  considerable  difficulty  is  experienced  in  proviil-  21  M~, 

ing  sullicient  accommodation  in  I  he  laboratory  for  tho         

whole  number  of  students.  That  was  felt  some  two 
years  ago  when  a  number  of  students  were  preparing 
for  the  service  of  the  Indian  Telegraph  Department. 

I  see  there  were  as  many  as  20  of  the-e  students  in 
the  year  1866-67;  and  as  practical  chemistry  was  a 
very  important  part  of  their  preparation,  they  inter- 
fered, to  a  certain  extent,  witli  the  other  students,  and 
the  professor  had  to  make  special  arrangements,  in- 
volving a  considerable  addition  to  his  own  labour  and 
to  that  of  his  assistants,  which  might  no  doubt  ha\e 
been  prevented  had  the  laboratory  been  considerably 
larger  than  it  is.  And  even  this  laboratory  was  not 
provided  wholly  out  of  the  funds  of  the  College.  1 1 
is  called  the  Birkbeck  laboratory,  because  the  sub- 
scriptions raised  by  a  number  of  mechanics'  institu- 
tions in  various  parts  of  the  country  in  honour  of  the 
founder  of  tho  first  of  such  institutions  were,  after 
some  negotiation  with  the  Council  of  the  Coll 
handed  over  to  the  College,  to  be  employed  in  helping 
to  build  this  laboratory,  which,  as  I  have  stated. 
upwards  of  3,000/.  The  amount  of  these  subscriptions 
was  under  1,OOOJ.  With  respect  to  the  laboratory  of 
physics,  I  may  be  allowed  to  remark  that  the  applica- 
tion of  exact  measurements  to  various  branches  of 
science,  such  as  electricity,  is  becoming  a  very  im- 
portant branch  of  instruction  in  science.  When  our 
present  Professor  of  Physics,  Mr.  G.  Carey  Foster, 
was  elected,  he  pointed  out  to  the  Council  the  im- 
portance of  having  the  means  of  giving  practical 
instruction  in  the  various  subjects  which  he  had  to 
teach,  and  the  Council  complied  with  his  suggestions 
as  far  as  they  had  the  means  of  doing  so.  Those  means 
were  so  limited  that  they  were  sufficient  merely  to  lit 
up  one  o  Ithe  ordinary  rooms  as  a  physical  laboratory, 
and  to  add  a  considerable  quantity  of  modern  ap- 
paratus to  the  stock  which  wo  previously  had.  Mr. 
Foster  went  over  that  stock  very  carefully,  and  drew  up 
a  long  catalogue  of  the  apparatus  which  he  con- 
sidered indispensable  for  carrying  on  his  work,  and  the 
Council  gave  him  what  he  said  was  absolutely  neces- 
sary at  once,  but  were  compelled  to  withhold  a  lar^e 
portion  of  what  he  wanted,  and  which  he  said  would 
be  extremely  useful.  That  laboratory  has  been  of 
great  service,  considering  its  limited  appliances,  and 
especially  at  the  time  when,  the  telegraph  students 
were  at  the  College.  But  the  number  of  students 
usually  working  in  it  is  not  very  great,  and  that  may, 
perhaps,  be  partly  owing  to  another  fact,  namely,  that 
we  have  not  the  means  of  providing  the  professors 
with  sufficiently  qualified  assistants.  Professor  Foster 
has  an  assistant,  who  is  a  very  useful  man,  but  he  is 
not  a  man  of  science,  and  hence  the  whole  of  the  work 
of  instructing  the  students,  who  have  to  be  (aught 
individually  in  the  Laboratory,  has  to  be  done  by  the 
Professor,  who  has  consequently  to  devote  a  large 
amount  of  time  to  a  small  number  of  students. 

7135.  Has  the  limited  condition  of  your  resources 
also  caused  difficulties  in  securing  and  retaining  the 
services  of  competent  professors? — We  have  felt  the 
difficulties  repeatedly,  and  we  are  in  fact  doing  so  at 
this  very  moment.  The  incomes  of  our  professors, 
with  one  or  two  exceptions,  arc  wholly  derived  from 
their  share  of  the  fees  paid  by  the  students.  The  rules 
about  the  distribution  of  fees  between  the  College 
and  the  Professors  areas  follows  :  The  21st  part  of  the 
fees  paid  in  a  session  for  the  class  or  da~es  of  any 
professor  is  first  deducted  and  retained  by  the  College. 
When  after  such  deduction  the  fees  so  paid  do  not 
exceed  125/.,  nine-tenths  of  the  amount  are  paid  to 
the  professor  ;  when  they  are  above  that  sum,  but 
not  more  than  300/.,  the  professor  receives  100/.,  and 
one  half  the  remainder  :  when  they  are  above  3 
two-thirds  of  the  amount  are  paid  to  the  protc--,,r. 
The  practical  result  of  these  rules  is,  that  in  the  large 
classes  the  College  receives  one  third  of  the  gr< 
fees;  and  it  appears  from  the  last  IJeporl  of  the 
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Council  that  tho  College  share  ot  the  College  fee*  for   he 
session  1  S(i!)-70,  amounted  to  2,«94t  (>*. , ,.;  and  that  of 
,         ,    ,;.,,.   to   -Ml*/.    17,.    11<A,    makmg    togetlH,- 
the  sum  of  .->  <>.1(i/.  IVs.Gd.  ;  but  that  was  not  sulheicnt 
to  .lefi-iv  tho  ordinary  establishment  expenses,  which, 
n  ,!„•  aj.pendix  to  the  same  Uepori,  are  stated  to  have 
1,  .,n  .",  si's/.  1-l.v.  \d     The  largo  deductions  from  the 
f,',.y  which  the  College  is  obliged  to  make  in  order  to 
,,ie\ide  i'iir   the   current  expenses   of  the  institution, 
have   ft  two-fold   injurious    effect  :    they   materially 
diminish    the    remuneration    of    the    professors,    and 
so  far  tend   to  deprive  the  College  of  the  services  of 
alile  men  :  and,  bv   rendering   it  necessary    to  charge 
fees  hi. 'her  than   'might  otherwise  be  requisite,    they 
must    have  the  indirect  effect  of  keeping  down  the 
number   of  our    students.      The    result    is,    that  our 
professors   as   a   rule   are   very     inadequately    paid. 
The    amount    received     by     the     professors     vanes 
greatly.      Those    who    have    large  classes   may   re- 
'coivo  as  much  as  500Z.  a  year,  but  there  are  very 
few   indeed  whose   share  of  the  fees   amounts  to  so 
large  a  sum.     The  great   majority  of  the  professors 
.0  much  less  than   that.     The    most   numerous 
class,   and    that   which  yields   the   best  return  in  a 
pecuniary  sense,  is  the  class  of  chemistry.     This  class, 
however,  is   attended  with  heavy  expenses,  and  our 
arrangement  with  the  Professor  is  such  that  he  has  to 
defray  a  large  part  of  the  expenses  of  the   class.     He 
makes  his  own  arrangements  with  his  various  assist- 
ants; he  provides  the  materials  and  some  parts  of  the 
apparatus.     In  consequence  of  the  peculiarity  of  this 
class,  however,  the  arrangement  made  between  him 
and  the  Council  is  somewhat  different  from  the  ordi- 
nary one.     In  the  case  of  the  practical  class,  and  in 
that  of  the   students    in   the  laboratory,  the   College 
deducts  not  one  third  of  the  fees,  but  only  one  sixth. 
Speaking   generally,  I   may   say  that   the   stipends   of 
professors  range    from  50/.  up  to  6001.  a  year  at  the 
outside,   but   the  average   is   not   more    than  100/.  a 
year. 

7136.  Have  any  obstacles  arisen  in  the  develop- 
ment of  the  scientific  teaching  from  the  competition 
of  institutions  which  receive  partial  grants  of  public 
money,  or  are  wholly  supported  by  the  State  ? — There 
have  been  one  or  two  very  striking  instances  of  that 
evil  within  the  last  few  years,  able  professors  having 
being  drawn  away  from  us  by  opportunities  of  obtain- 
ing  better  remunerated  posts.     I   may  mention,  as, 
perhaps,  the  first  in  chronological  order  that   I  am 
acquainted  with,  the  fact  that  Professor  Ramsay,  who 
was  our  Professor  of  Geology,  left  us   to   go  to  the 
School  of  Mines.    Then  we   had    Professor  Jenkin, 
whose  great  success  as  a  teacher  was  shown  by  his 
raising  the   class  of  civil  engineering  from  zero   to 
upwards  of  30  in  the  first  year  of  his  professorship; 
but  the  very  next  year,  being  offered  the  Professorship 
of  Civil  Engineering  in  the  University  of  Edinburgh, 
•which  I  understand  is  partly  endowed  out  of  a  parlia- 
mentary   grant,    he  resigned  his  post  in  University 
College,  to  tho  great  detriment  of  the  class.     Professor 
Hirst,  again,  who   was  our  Professor  of  Pure  Mathe- 
matics, resigned  his  chair,  partly,  it  is  true,  on  account 
of  finding  that  the  work  was  more  than  he  could  sustain, 
and  went  to  the  University  of  London,  accepting  the 
office  of  Assistant  Registrar,  in  which  he  obtains  better 
remuneration  than  he  was  able  to  secure  as  professor 
of  mathematics    at   the    College.     Apart    from    pure 
science,    we    have    lost    Professor    Seeley,    our    dis- 
tinguished Professor  of  Latin,  who  accepted  the  Regius 
Professorship  of  Modern  History  in   the  University 
of  Cambridge;  and  only  last  year  we  lost  Dr.  Michael 
Foster,  who  was  our  Professor  of  Practical  Physiology, 
a  most  able  man,  who  had   developed  the  teaching  of 
practical  physiology  to  a  degree  which   it   had   never 
before    reached    in   the    College,   and  had   largely  in- 
'•<!  the  number  of  the  students  of  that  branch  of 
science,     lie   left  us    to  accept  the  Pralectorship  of 
I 'radical  Physiology  at  Trinity  College,  Cambridge,. 

7137.  Tii»M-  last,  two  instances,  however,  are  cases 
in  which   ancient  endowments  have  been  the  means 


of  attracting  the  services  of  able  professors  rather 
than  grants  of  public  money  ? — That  is  so,  certainly. 

7138.  Have  any  moans   occurred  to  you  by  which 
tho  inequality  of  advantage  of  which   you   complain 
might  be    in  any  degree  remedied  to  the  benefit  of 
University  College? — I  have  some  hesitation  in  an- 
swering   that   question,  because   it   has  never  come 
formally  before  the  Council,  whose  representative  I 
must  regard  myself  on  this  occasion  to  be,  so  that  I  am 
not  here  to  express  my  own  individual  opinions.     The 
question  has  been  discussed  several  times  in  the  Senate 
or  body  of  Professors,  but  the  Council  hitherto  have 
never  discussed  it  in  a  formal  manner.     The  only  occa- 
sion within  my  knowledge  in  which  the  Council  have 
taken  any  corporate  action  as  to   the  competition  of 
Government    institutions  with  the  College  has  been 
quite  recently  with  reference  to  the  proposed  Engineer- 
ing College  for  the  Indian  service.     On  that  subject 
they  joined  the  Senate  in  a  Memorial  to  the  Duke  of 
Argyll,  and  appointed  a  deputation  to  present  it  to  His 
Grace ;  but  even  in  that  instance  the  Senate  was  the 
originating  body.     I  speak  with  some  amount  of  hesi- 
tation and    reserve,  but  I   believe   that  the  general 
feeling  in   the  Council,   at  all  events  until  very  re- 
cently, was  that  if  they  could  maintain   the   institu- 
tion   without   making  any  appeal   to  the  Government 
or  to  Parliament,  they  would  very  much  prefer  doing 
so.     I  think  it  may  be  truly  said  that  every  effort  has 
been   tried  to  accomplish  that   end.     The    financial 
statement  which  I  have  read  shows  that  the  Council 
have  gone  on  from  the  first  with  a  determination  to 
carry   on  the    institution   without  appealing    to    the 
public,  if  possible ;  and  probably  if  it  had  not  been 
for    the   recent    very   great    extension   of  scientific 
teaching  in  every  department  all  over  the   country, 
they  might  have  continued  to  pursue  the  same  policy  ; 
but  it  is  quite  clear,  I  think,  that  our  means  and  ap- 
pliances, although  they  might  have  been  sufficient  20 
or  30  years  ago,  are  not  sufficient  now;  and  undoubtedly 
the  resources  of  the  institution  have    not   increased 
of  late.     Large  sums  of  money  were  bequeathed  by 
benefactors  in  the  earlier  part  of  the  history  of  the 
College  ;  but  for  the  last  10  years  scarcely  anything 
has  been  received  in  that  way.     Large  bequests  have 
within  that  period   been   made  to  the   hospital,  but 
no  part  of  them  cau  be  applied  to  the  purposes  of  the 
College. 

7139.  Seeing  that  the  resources  of  the  College  are 
described  by  you   as  not  sufficient  for  the  adequate 
payment  of  competent  professors,  nor  for  the  provision 
of    sufficiently   extensive   laboratories,    adequate   ap- 
paratus, and  a  sufficient  number  of  assistants,  did  you 
receive  any  payment  from  the  Government  for  the 
training  of  the  20  or  30  assistants  for  the  Telegraphic 
Department   of    India   beyond   the   payment   of  the 
ordinary  fees  ? — Not  a  farthing. 

7140.  So  that,  in  fact,  the  College  must  have  been  at 
some  expense  beyond  the  fees  paid  by  those  students, 
and  still  was  unable  adequately  to  remunerate  its  pro- 
fessors ? — Quite  so. 

7141.  Would  you  consider  it  equitable  that  in  any 
case  of  that  kind  in  which  you  were  distinctly  training 
persons  for  the  public  service,  you  should  receive  from 
the  Government  some  bonus  for  the  faithful  and  effi- 
cient   discharge    of    that    duty? — That    would    un- 
doubtedly seem  to  be  a  fair  thing  to  do.     There  is  no 
doubt  that  the  College  was  established  by  a  very  large 
expenditure  of  private  funds.     We  estimate  the  whole 
amount  expended  at  something  like  300,OOOZ.,  and  no 
pecuniary  return  has  ever  been  made  to  those  who  pro- 
vided that  money.     The  recent  Act,  to  which  I  have 
already  referred,  effectually  precludes  the  possibility  of 
any  future  personal  advantage  being  derived  from"  the 
institution  by  the  members  of  the  corporation,  so  that 
the  whole  of  that  large  capital  has  been  absolutely 
eunk  in  accomplishing  what  may  be  fairly  regarded  as  a 
national  service,  because  its  sole  object  is  to  promote 
education. 

7142.  But  apart  from  the  general  national  service  of 
promoting   public   education,    have   there    been    any 
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other  instances  of  specific  service  rendered  to  the 
Government  in  the  training  of  public  officer!  ? — 
Smiic  years  before  I  was  Secretary  of  the  College, 
a  large  number  of  excise  ollicers  were-  I'm-  several 
years  sent  by  the  Inland  Revenue  Department  to  be 
trained  in  the  laboratory  of  analytical  chemistry. 
I  do  not  know  whether  they  were  charged  the  ordi- 
nary fees,  or  whether  any  reduction  was  made  in  them, 
but  I  believe  the  former  was  the  case.  There  is  one 
additional  fact  which  1  should  like  to  mention  about 
the  resources  of  the  College,  showing  that  they  arc' 
inadequate.  We  have  within  the  last  few  years  received 
very  liberal  sums  of  money  from  members  of  the  Coun- 
cil and  other  members  of  the  College  to  supplement 
deficiencies.  For  instance,  when  we  found  it  necessary 
to  enlarge  the  buildings  for  the  school  attached  to  the 
College,  almost  the  whole  sum  required  was  raised  by 
such  contributions  :  about  5,000/.  was  contributed  in 
that  way  ;  and  now  again,  when  we  are  building  tho 
Slade  School  of  Fine  Arts,  it  has  been  found  that  (he 
money  which  was  very  liberally  given  for  the  purpose 
by  Mr.  Slade's  executors  was  insufficient  ;  upon  which 
t  \vo  members  of  the  College,  who  had  each  given  1 0001. 
towards  the  new  school  buildings,  came  forward  again 
to  make  up  the  deficiency,  one  of  them  giving  600/. 
tho  other  5001.  This  is  a  striking  proof  of  the  fact 
that  we  still  have  to  appeal  to  the  liberality  of  our 
wealthier  members  to  help  us  out  of  our  pecuniary 
difficulties. 

7143.  (Dr.   S/tarpey.)  Does   the   revenue   derived 
from  the  School  aid  in  supporting  the  expenses  of  the 
College  ? — Last  year  the  balance  of  school  fees,  after 
paying   all  the  masters  employed  in  it,  was   nearly 
2,5001.,  and  this  sum  was  applied  to  defray  the  general 
expenses  of  the  whole  institution,  including  the  colle- 
giate portion  ;  but,  of  course,  a  considerable  part,  if  not 
nearly  the  whole,  of  this  balance  was  expended  on,  or 
was  properly  chargeable  to,  the  School  itself. 

7144.  (Mr.   Stimuelson.)  What  classes  for  science 
have  you  in  the  school? — There  is  a  class  of  chemistry, 
both    theoretical    and  practical,  and   also   a   class    of 
physics,  which   is   to  a  certain   extent  practical,  that 
is   to   say,  the  teacher  has  apparatus,  with  which  he 
performs  the  ordinary  experiments  in  the  elementary 
portions  of  the  subject.     Of  course  you  would  include 
mathematics  in  the  term  science  ;    and  in  that  depart- 
ment we  have   some   most   able  teachers,  who  carry 
the  mathematical   instruction  of  the  pupils  to  a  high 
point,   very  much  higher,  indeed,   than   is  ordinarily 
the  case  in    schools.     From    the  first   institution   of 
tho  School  the  system  of  instruction  adopted  in  it  was 
widely  different  from  that  which  had  hitherto  pre- 
vailed in  public  schools  of  all  kinds.     Only  a  reason- 
able amount  of  time    was  given  to  the    teaching  of 
classics,  and  an  equal  share  of  attention  was  given  to 
the   teaching   of    mathematics  and  the    modern  lan- 
guages ;  and  that  course  has  been  uniformly  pursued 
up  to  the  present  time. 

7145.  You  have  no  division  into  what  is  called   :v 
classical   and   a  modern  department  ? — Not   formally, 
but.  our  prospectus   distinctly  states  that  any  parent 
has  a   large  range  of  choice  as  to  what  his  son  shall 
be  taught.     Many  parents  exercise  that  power,  which, 
however,  is  subject  to  the  veto  of  the  Head  Master, 
who  very  rarely  has  to  exercise  it ;  and  they  determine 
into  which  classes  their  children  shall  go.     The  con- 
sequence is  that  there  is  a  considerable  proportion  of 
pupils  who  do  not  learn  even  Latin,  and  a  very  much 
larger  number  who  never  learn  Greek.     In  fact  a  boy 
is    not   allowed   to   learn   Greek   until   he  has    been 
through  a  certain  number  of  other  classes,    in  which 
he   is  instructed   in  subjects  more    indispensable   for 
boys,  most  of  whom  are  destined  to  enter   into  active 
life;  at  an  early  age. 

7146.  Is  there   any  specified  age,  or  any  usual  age, 
at.  which  boys  begin  to  receive  instruction  in  science  ? 
— I  think  there  is.     I  do  not  know  whether  it  is  their 
age  so  much  as  the  position  which  they  have  taken  in 
the  school,  which  determines  this  matter.     They  have 
to  go  through  certain  classes  and  to  attain  a  certain 
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standing   before   they   are   allowed  to  join  the  /H>lier       ./.  Itobtvn, 

i •!•!  -es  ;  but  of  eonr.-e  the  leaching  of  arithmetic,    for       E»i;B.A. 

example,    is    commenced    at,    once.       IXen     in     whal   is    , 
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called  our  lower  school,  into  which  wcailmit  boys  at  the 

age  of  seven,  the  principles  of  arithmetic  are  taught  ; 
and  I  may  say  that  the  teaching  of  arithmetic  has 
always  received  a  large  amount  of  attention  in  I'ni- 
vcrsity  College  School,  and  has  been  conducted  on 
strict  principles  of  demonstration.  I'rofe.-xir  Do 
Morgan,  whose  recent  death  we  are  now  lamenting, 
was,  as  the  Commissioners  are  no  doubt  aware,  for 
upwards  of  30  years  our  Professor  of  Matbem: 
and  his  success  as  a  teacher  was  owing.  I  believe,  to 
the  immense  importance  which  he  attached  to  proving 

the    fundamental    parts    of   every    branch    of   mall 

matics,  including  arithmetic,  in  the  most  thorough 
manner.  His  work  on  arithmetic  is  a  notable  example 
of  this  method,  and  it  was  used  for  some  years  in  the 
School.  It  was  found  to  be  a  little  too  diflicult  to 
be  put  into  the  younger  boys'  hands,  but  all  the  mas- 
ters were  supposed  to  teach  on  the  principles  o'f 
that  book. 

7147.  As  regards  chemistry  and  physics,  what  is 
the  age  and  what  classes  arc  looked  upon  as  being 
preliminary  to  the  teaching    in    those    subjects  ? — 
Arithmetic,  algebra,  and    geometry  are  regarded  as 
the  bases  of  exact  scientific  study,  and  as  affording 
that  mental  training  without  which  the  more  complex 
branches  of  science  cannot   be    successfully   studied. 
When  boys  have  reached  the  fourth  or  the  fifth  class 
— I  am  not  sure  which — in  those  subjects,  they  are 
allowed   to   begin   the   study   of  chemistry,  and   of 
physics,  which  are  taught  to  a  considerable  extent  on 
mathematical  principles,  and  not  merely  by  popular 
experiments. 

7148.  What   is   the  practical   result    of    that    as 
regards  the  average  age   of  the  boys  at  which  they 
begin  to  be  taught  natural  science  ? — That  most  of 
the  boys  are  then  between  14  and  15  years  of  age. 

7149.  Is  it  the  case  that  many  boys  pass  from   the 
School   to  the  College  ? — Yes,  that  is  the  case  with 
a  considerable  number,  and   the    number   is  increas- 
ing,   I  think,    from  year   to   year.     This   is  attribut- 
able in  part,  no   doubt,   to  the   very   large    increase 
of    late    years    in    the    absolute    number    of    boys 
educated  in  the  School  :  there  are  500  now,  and  ihe 
number  has  rapidly  risen  from  300  to  500;  but,  apart 
from  this,  the  connexion  between  the  College  and  the 
School  has  recently  become  much   closer  than  it  used 
to   be.     The   instruction  in  the  higher  branches   of 
knowledge  has  certainly  improved  in  the  School,  and 
in  that  way  a  larger  number  of  pupils  are  qualified 
to  enter  the   College    classes   when    they   leave   the 
School ;  and  of  these  a  high  proportion  almost  invari- 
ably, year  after  year,  distinguish  themselves  in   the 
College  class  examinations.     The  paper  I  have  hen- 
contains  a  long  list  of  former  pupils  of  the  School 
who  have  obtained  such  distinctions.     The  list  relates 
to  the  last  College  session,  and  it  consists  of  upwards 
of  half  a  page  of  close  print,  giving  the  particulars  of 
the  distinctions  obtained  by  the  pupils   who   had  left 
the  school  only  the  previous  session.     This  is  followed 
by  an  account  of  tho   degrees   and   other  academical 
distinctions  gained  in  the  University  of  London  and 
elsewhere    by   students  of  our  College,   and    among 
these    many    former   pupils   of  the    School    are,  as 
usual,    to    be    found.      I    think    that    it  may  truly 
be  said   that  University   College  School  has  always 
produced    an    unusual    number    of    good    mathema- 
ticians :    they  have    gone   from  the    School   into  tho 
College  and  carried  off  many  of  the  distinctions  there, 
and  then  they  have  proceeded  to  the   I'nivcrMiy.  and 
often   to    Cambridge,    and    have    there    obtained  the 
highest  distinctions.      Wo   can  reckon   something  like 
six  or    seven   senior    wranglers  who  wore    formerly 
pupils  in  the  School.     I  may  name  Mr.  Routh  as  one 
of  them. 

7150.  Can   you    show  a  similar   result    ns  regards 
Physical  Science  ? — Until  recently  there  have  not  been 
equally  numerous  opportunities  for  obtaining  similar 
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academical  distinctions  in  physical  science  us  in  pure, 
mathematics:  hut  allowing  i'or  thai  (inference,  it  is,  I 
believe.  I  he  i'acl.  that,  our  school  has  sent  out  quite  as 
.'real  ;i  number  of  pupils  who  have  since  be, 
eminent  in  the  former.  I  may  name,  by  way  of 
.  xami'le,  Dr.  Michael  Foster,  Professor  Stanley 
Jevon-,  Professor  G.  C.  Foster,  and  Professor  Guthric, 
uft  he  Royal  School  of  Mines. 

7  I'll.  (Professor  Huxley.)  With  regard  to  chemical 
and  physical  teaching,  is  there  a  laboratory  attached 
to  the  School  for  the  use  of  the  boys  only  ? — There  is 
Mich  a  chemical  laboratory,  but  not  a  physical  labora- 
tory. 

7152.  Is  it  considered  desirable  that  there  should  be 
a  physical  laboratory  for  the  boys  ? — I  have  not  heard 
the  gentleman  who  teaches  that  subject  in  the  School 
express  any  opinion  on  that  point.     He  sent  in  to  the 
Committee  of  Management  a  little  while  ago  a  long  list 
of  his  requirements  for  apparatus,  but  I  did  not  under- 
stand that  he  contemplated  it  being  used  by  the  boys 
themselves. 

7153.  Then  at  present  the  instruction  in  physics  for 
the  boys  is   simply  lecture   teaching  ? — It  is  simply 
lecture  teaching,  illustrated,  of  course,  by  experiments. 


71.>4.  Did  the  Council  grant  all  the  apparatus  that 
he  wanted  ? — Yes  ;  the  whole  of  it. 

7155.  Thou  the  teaching  of  physical  science  to  the 
boys  is  not  limited  in  any  way  by  the  want  of  funds, 
or  tho  like  ? — I  think  it  would  be,  limited  in  this   way, 
that  in  order  to  have  a  physical  laboratory  we  should 
evidently  want  a  suitable  room,  and  at  present  I  do 
not  know  of  any  room  in  the  building  which  could  be 
appropriated   to   that   purpose.       Were   tho   College 
buildings    extended,    it    is    probable    that  a    physical 
laboratory  for  the  School  would  be  provided  ;  but  here, 
I  need  hardly  say,  we  are  stopped  by  want  of  funds. 

7156.  (Dr.  Sharpey.)  Is  there  still  a  class  of  eco- 
nomic science  in  the  School  ? — Yes ;  it  is  taught  by 
one  of  the  masters,  Mr.  Hawkes. 

7157.  It  was  begun  by  Mr.  Shields,  was  it  not  ? — 
Yes. 

7158.  And  it  was  very  successful  in  his   time,  I 
believe  ? — Yes  ;  Mr.  Shields  was  an  admirable  teacher, 
and  his  retirement,  owing  to  ill-health,  was  greatly 
regretted.     Dr.  W.  B.  Hodgson  taught  the  class  gra- 
tuitously for  a  considerable  time  with  much  success  ; 
and  since  then  it  has  been  under  Mr.  Hawkes,  who 
has  as  many  as  40  or  50  boys  in  the  class. 


The  witness  withdrew. 


Dr.  A.  W. 

Williamson, 
F.U.X. 


Dr.  ALEXANDER  WILLIAM  WILLIAMSON,  F.R.S.,  further  examined. 


7159.  (Chairman.')  The  Commission  have  received 
from  you  evidence  on  a  previous  occasion  as  to  the 
general  theoretic  relations  of  the  instruction  in  science 
in  University  College.      They  are  now  desirous   to 
obtain  any  suggestions  which  you  have  to  make  on  the 
organisation    of  that    College,    and    its    resources    in 
relation   to   the   development   of  scientific    teaching. 
Do  you  find  any  difficulties  in  respect  to  your  own 
chair  of  chemistry,  either  as  regards  the  extent  of  the 
laboratories,  or  the  apparatus,  or  the  resources  appli- 
cable to  scientific  research  or  experiment,  upon  which 
you  can  make  suggestions  tending  to  their  removal  ?— 
I  have  certainly  found  that  the  absence  of  supplies  of 
materials  and  apparatus  which  exist  at   some  of  the 
other  institutions  has  been  in   my   chemical  work  a 
disadvantage   of   some    gravity,   and   the  same   thing 
applies  also  to  the  absence  of  provisions  for  assistance  ; 
in  fact,  the  assistants  in  the  chemical  department  are 
only  provided  out  of  the  professor's  share  of  the  fees, 
and  that  does  necessarily  impose  a  limitation  on  their 
number,  on  the  residue  left  of  the  fees  to  the  professor, 
which  I  think  is  certainly  injurious  to  the   efficiency 
of  my  work. 

7160.  What  is  the  proportion  of  the  professors'  fees 
which  is  appropriated  to  the  general  purposes  of  the 
College  ? — The  common  rule  for  the  larger  classes  is 
that  the  College  takes  somewhat  more  than  one  third. 
They  first   take  one  shilling  oif  every  guinea,  and 
one  third  of  the  remainder,  but  in  some  of  my  classes 
an  allowance  is  made,  that  is  to  say,  a  small  propor- 
tion is  deducted  by  the  College  in  consideration  of  my 
having  unusual  expenses  in  them.     For  instance,  in 
the  laboratory,  which  is  called  the   class  of  analytical 
chemistry,  the  College  deducts  one  fifth,  instead  of 
deducting  one  third  from  the  fees,  and  then  leaves 
me  to  pay  for  the  expenses  of  the  remainder. 

7161.  Your   own   chair   and  the   classes  attached 
to   it   are   amongst   the   most  remunerative  in    the 
College,    are  they   not?  —  I    fancy    they   must   be 
among   the   most   remunerative.      I    do   not    know 
the   exact   amount   received   by   my  colleagues,  but 
from  a  general  outline   of  the   number  of  students 
attending   thcrn,  I   have   reason   to   believe   that,  that 
must  he  so.     In  fact,  1  hold  two   chairs,  the  chair  of 
analytical  or  practical  chemistry,  and  of  chemistry, 
which  were  formerly  held  by  two  distinct  professors. 
J    held  OIK.-   of   them   originally,  whilst   Mr.    Graham 
was  in  tin;  College,  and  then  by  taking  double  work, 
J  g«-t.  something  like  double  pay. 

7162.  Yet  owing    to    the   mode   of  remuneration, 


its  extent  must  be  liable  to  considerable  fluctuation 
and  uncertainty  ? — Yes. 

7163.  There  is  also  necessarily  a  tendency  on  the  part 
of  the  governing  authorities  in  the  College  to  raise 
the  amount  of  fees  paid  by  students  to  the  maximum, 
and  so  to  diminish  the  number  of  students  ? — I  think 
that  there  is  a  very  serious  disadvantage  in  the  fact  that 
the  fees  constitute  the  only  source  of  remuneration,  and 
that  it  does  tend  to  induce  the  College  Professors  them- 
selves to  raise  the  fees  to  higher  amounts  than  what 
would  be  desirable.     On  the  other  hand,  I  might   he 
misunderstood  if  I  were  not  to  add  that  I  believe  that 
in  our  College  that  tendency  is  very  much  resisted.     I 
think  the  Professors  are  all  exceedingly  anxious  and 
the  Council  also   to  keep  down   the  fees  as  much  as 
possible  in  the  interests  of  education. 

7164.  What  number   of  assistants   in  the  practical 
classes  of  your  chair  has  the  College  been  able  to  afford 
you  ? — The  assistants  are  selected  and  paid  by  myself. 
Two  regular  assistants  I  always  have  besides  an  atten- 
dant   for  defining    and    washing    things,    but   besides 
those  I  always  have  the  aid  of  several  other  gentlemen 
to  a  more  limited  extent;  for  instance,  senior  students, 
who  without  remuneration  give  me  aid  in  any  particular 
class  for  a  moderate  time.     I  have  had  occasion  fre- 
quently, in  fact  constantly,  to  employ  senior  students  as 
assistants  in  that  way. 

7165.  What  would  be  the  effect  of  a  fair  amount  of 
endowment  connected  with  your  chair  upon  your  own 
facilities  for  giving  instruction  and   the  leisure  you 
might   have   for   experimental    research  ? — The   first 
thing  I  should  wish  to  do,  if  I  had  had  the   command 
of  more  money  for  the  purpose,  would  be  to  get  heifer 
illustrations  for  my  lectures  and   better  apparatus  for 
the  laboratory.     I  should  also  use  available  money  for 
apparatus  and  materials,  and  for  assistants  in  original 
research,    and    that   is   the  bigger  item    of  the    two. 
There  is  more  need  of  more  funds  for  that  than  for 
the  other  ;  in  fact  I  consider  that  the  working  out  of 
original  research  is  really  the  higher  part  of  the  duties 
of  the   professor,  and  as  long  as  one  is  in   conditions 
unfavourable  for  that,  one  has  really  not  any  chance 
of  doing  justice  to  one's  best  duties,    I  mean  that  for 
the   sake  of  the  students  it  is  so.     1  think  that  if  the 
professors  who  have  no  endowments  whatever  were  to 
receive  such  endowments,  one  effect  would  be  to  make 
them  more  independent  of  temporary  difficulties  with 
students,  and  they  would  look  to  the  general  interests 
of  the  College  in  a  more  effective  manner.     I   think 
that  that  would  be  the  general  effect  of  it,  although, 
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no  doubt,  in  some  cases  it  might  have  the  effect  of 
neutralizing  their  motives  for  exertions.  Sucli  ex- 
ceptional cases  I  fancy  must  be  contemplated. 

7166.  If  you  were  perfectly  sit  liberty  to  clclino  the 
conditions  which  you  would  consider  most  favourable 
to  the  thorough  efficiency  of  the  chair  of  chemistry, 
including  in  that  efficiency  experimental  research,  you 
would  comprise  endowment  and  likewise  remuneration 
by   fees  ? — Certainly  ;  mid  I   think   it  would   be  un- 
desirable   that    any    professor     should    be    rendered 
independent  of  fees,  and  of  that  measure  of  apprecia- 
tion of  his  work.     I  should  not  like  it  for  myself, 
certainly. 

7167.  Has  the  College  been  enabled  to  afford  your 
chair   sufficient    resources    for    the   proper  extent   of 
laboratories   and   apparatus  ? — The  public  laboratory 
which  is  attended  by  the  students    is    supplied  by  the 
College  with  the  stock  apparatus,  which  is  kept  up 
partially   by  a  moderate  sum,  which   is  spent  e\erv 
year  in  renewing  and  repairing   the  apparatus.     The 
Council  are  very  considerate  in  the  matter.     I  believe 
they  have  never  refused  anything  in  that  way  which 
I  have  asked  for  ;  but  I  conceive  that  that  is  only  due 
to  the  fact  that  my  requests  have  been  exceedingly 
moderate,  because  I  knew  that  I  should  very  soon  get 
to  the  limit  of  their  power  of  supplying  them.     I  do 
not  remember  a  case  of  their  declining  to  give  me 
anything  I  asked  for.     On  the  other  hand,  the  lectures 
on  chemistry  are  not  provided  with    any  apparatus  by 
the  College  ;  that  is  entirely  found  by  myself  at  a  con- 
siderable outlay.     When  I   first   was   entnisleil    with 
the  duties  of  that  chair,   in   1855,  when  Mr.  Graham 
left  it,   there  was  no  provision  at  all  made  by  the 
College,  although  the  College   takes   one  third  of  the 
fees.     As  to  the  extent  of  the  laboratories  there  are 
important  wants  for  operations  of  greater  nicety,  but 
the  general  accommodation  is  not  unsatisfactory. 

7168.  During  your  tenure  of  the  chair  have  you  had 
students   who  have  come  to  obtain  special  instruction 
in  chemical   science  with  a  view  to  future  services 
under   the  Government  ? — I   have  of  late  years,  on 
several  occasions,  had  students  who   had    passed  an 
examination  for  the  India  telegraph  service,  and  who 
were  required,  during  an  interval  of  time  which  was 
allowed  for  the  purpose,  to  improve  themselves  further 
in  certain  prescribed  subjects  ;  and  a  certain  number 
of  those  students  have  come  to  University  College  for 
the  purpose  of  so  improving  themselves.      I  do  not 
remember  at  present  any  other  case  of  students  coming 
to  University  College  expressly  for    the    purpose  of 
qualifying  themselves  for  a  Government  appointment. 

7169.  In   that  ease  did    the   Government,    beyond 
the    payment   of  the   ordinary  fees,  make  any  bonus 
or   other   additional  payment  to  the  College  ? — None 
whatever.     I    believe   that   the   Government  allowed 
to    each  of  those  young    men   a   fixed  sum,  and  out 
of  that  sum  each   young  man  paid  the  fees  as  any 
other  student  would  have  paid  them ;   they  are  on  thv 
same  footing  as  the  other  students.     A  good  many 
years  ago,  from  the  year  1849,  when  I  first  joined  the 
College,  to  the  year  1857  or  1858,  a  certain  number 
of  Inland  Revenue  officers  were  sent  to  the  College  for 
the  purpose   of  attending  classes,  and  they  attended 
the  classes  of  mathematics,  of  natural  philosophy,  and 
of  chemistry,  as  well  as  of  analytical  chemistry.     I  do 
not  remember  other  classes  having  been  prescribed  to 
them.     The  number  amounted  at  one  time   to  nearly 
20,  1    think,  and  certainly  my  observations   of  their 
work  have  left  very  pleasant  recollections  ;   they  cer- 
tainly worked  exceedingly  well  upon  the  whole  at 
their  chemistry. 

7170.  Having    regard  to    those   two    instances   in 
which   young   men   intending  to  fill   departments   of 
public   si  i  vice  were  prepared  for  their  special  duties, 
would     you     consider     it     a     proper    and    reasonable 
function    which    might    be    discharged    1>\-    (he   Col- 
lege   if   adequate   resources    were    provided    by   the 
Government    for    those    cases  ? — Certainly,    I    think 
that     even    on    its     present,     footing    the.    College    is 
quite   able    to  do  efficiently   the    work  of  preparing 


young  men  for  the  professional  study  of  engineer-  Dr.  A.  W. 
ing,  for  instance.  I  believe  that  in  thai  respect  H //A,,,,,.,,.,,, 
it  is  pretty  much  on  a  par  with  many  other  colleges; 
but  I  think  that  its  efficiency  would  be  increased  con-  2i  March  1871 
siderably  by  the  pi-of'e.-^or-  being  put  under  more 
favourable  conditions  by  Government,  aid  for  special 
scr\ice,  and  especially  in  the  way  of  givinir  more  than 
we  now  do  of  the  applications  of  scientific  principles 
to  pi-nfes.-iomd  purposes.  I  think  that  there  is  useful 
room  for  the  development  of  our  functions  in  that 
way.  I  may  give,  as  an,  example,  the  chair  of  Applied 
Mathematics  and  Mechanics,  which  i*  intci -mediate 
between  the  chair  of  pure  science  and  the  more  pro- 
fessional study  of  engineering,  and  is  a  chair  which 
really  does  not,  from  fees,  bring  a  sullicient  i-cmnnent- 
tion  for  such  a  man  as  we  should  wish  to  hold  it,  and  it 
is  a  chair  which,  in  fact,  at  present,  is  not  occupied,  lint 
is  vacant  from  that  very  circumstance,  atid  yet  it  is  a 
chair  of  considerable  importance,  although  one  not 
likely  from  fees  alone  ever  to  be  sufficiently  remunera- 
tive to  retain  the  services  of  an  efficient  professor. 

7171.  Supposing     that     in     (hat     chair     resource., 
were  available  to  render  the  illustration  of  applied 
mechanics  much  more  effectual   than  it   has  hitherto 
been,  you  would  expect  a  greater  resort  of  students 
and  greater  success? — Yes,  certainly. 

7172.  {Professor  Smith.)    Are  we  to   understand 
that  the  chemical  department  at  University  College, 
so  far  as  the  payments  to  the  professor  and  to  In- 
assistants  are   concerned,  is  entirely  unendowned  and 
entirely  self-supporting? — Absolutely  so. 

7173.  There  is   nothing  given,  so   to  say,  from  the 
capitalised  funds  or  revenues  of  the  College,  but  the 
building  and  the  fittings  and  a  part  of  the    apparatus 
for  the  students'  laboratory  ? — Quite  so. 

7174.  Not    the   apparatus  for  lectures  ? — None  for 
lectures.  On  the  other  hand,  the  College  supplies  water 
and  gas  and  fuel  gratuitously. 

7175.  So  that,  in  fact,  in  return  for  the  portion  of 
the  fees  taken  by  the  College,  what  the  chemical  de- 
partment receives  is  the  buildings  and  those  things 
which  you  have  mentioned  ? — Yes. 

7176.  Do  you  consider  that  other  institutions  which 
are  better  endowed,  or  are  in  receipt  of  Government 
support  are  in  a  position  to  compete  with  University 
College  on  terms  which  are  disadvantageous  to  it ;    in 
fact,  do  you  consider  that  in  that  competition  a  partly 
self-supporting  institution,  like  University  Collegi 
placed  at  any  disadvantage  ? — I  think  that,  the  absence 
of  such   aid    as    the  State  gives  in  some   other   capes 
diminishes  the  extent  of  our  usefulness  by  preventing 
us  from  doing  as  much  work  and  as  good  work  as  \\i 
could  do  with  such  aid,  bul  1  do  not  know  that  students, 
before   selecting   the   institutions    to    which    they  go, 
weigh  the  degree  in  which  those  appliances  are   sup- 
plied  in  the  teaching  stall's,  so  that   1    am   not  prepared 
to  affirm  that  that  circumstance  influences,  in  any  direct, 
manner,  the  attendance  of  students,  or  their  selection  of 
a  college.     I  think,  however,  that  the  selection  of  a 
school  at  which  they  will  study  is  to  a  very  consider- 
able extent  influenced  by  the  prevailing  opinion   that 
the   Government   may  favour  the   students   who  have 
been   in   any   one  over  those   who    have   licen   in   any 
other  in  the  way  of  giving  appointments.    For  i nstancc, 
it,    is   occasionally  stated  that   they  go  to   a  particular 
school  in  the  place  of  another,  because  it  is  understood 
that  those  who  go  to  that  school  will  have  the  best 
chance  of  Government  appointments,  which  those  who 
go   to  another  school  will   not  have.     Therefore,  the 
name  of  a  Government  school  tells  a  good  deal  in  tin- 
competition,    and    the    absence     of    Government    aid 
prevents  our  making  as  efficient  as   we   could  do  the 
means  of  attracting  the  public  by  evidences  of  useful- 
ness in  a  direct  way. 

7177.  In   one   respect    which  might    influence   tin- 
students  there  is  no  difference ;   that  is  to  say,  in  the 
amount  of  the  fees  at  endowed   or  Government  sup- 
ported   institutions,   you    do  not   find,   do    you,   that 
their  fees  lire  lower  than  those  which  you  arc  obliged 

3N  2 


-Jf.8  Ki'VM.    O'MMI-sIoX    ON    SCIENTIFIC    INSTRUCTION,   ETC.  :— MINUTES    OF    EVIDENCE. 


;,  ir. 

Williamson, 


21  Murchl87l. 


t,,    :,4,  ?— I    :nn   not    aware   that  they  :nv.      I  am  not 
Mire  that  in  s.mi,'  M8M  they  ma\   1  "t  BTOD  be  higher. 
717V.    1-   the   Council  able   to  do   anything  in  the 

of  proi  iding  apparatus  for  the  original  researches 
of  the  Profewor  and  his  most  advanced  students  ? — 

iiiey  do  nothing  whatever.  I  am  not  aware  that 
Ihcv  ha\e  even  been  asked  to  do  so,  so  foreign  is  it 
to  the  subjects  of  which  they  have  hitherto  taken 
cognizance  in  the  working  of  the  College.  I  ought  to 
limit  my  statement  to  chemistry.  I  am  not  equally 
cognizant  of  the  other  departments. 

7179.  (Mr.    HtimittJttoii.)  Do   you  find,   so   far  as 
chemistry   is    concerned,   that  parents  sending  their 
children  to  University  College,  puy  much  regard  to 
the  chance  of  their  obtaining  Government  appoint- 
ments ? — I  think  they  do.     Parents  are  very  apt  to 
select  the  school  to  which  they  send  their  sons,  from 
considerations  of  that  kind,  perhaps  rather  more  in 
proportion  than  from  considerations  of  efficiency  in 
leaching,   I   should  say.     I  do   not   think  that,  as  a 
class,  they  take  the  highest  possible  point  of  view. 

7180.  Do  you  not  mean  to  say  that  they  look  to  a 
school  which  is  likely  to  tend  to  their  being  employed 
when  they  finish  their  education  ? — Yes,  to  a  school 
which  has  some  slight  chance  of  getting  it  for  them. 

7181 .  Do  you  think  that  they  have  any  idea  that  che- 
inisi.s  are  likely  to  be  employed  by  the  Government  to 
auy  great  extent  ? — Yes  ;  we  must  believe  that  they 
know  that  there  are  appointments  of  that  kind  under 
the    nomination    of    the    Government,    which    the 
students  of  a  Government  school  are  likely  first  to 
hear  of,  and  to  be  offered. 

7181a.  Do  they  form  any  large  proportion  of  the 
total  number  of  posts  and  employments  which  are 
open  to  chemists  ? — They  form  one  class,  which  is, 
perhaps,  more  prominent  than  the  rest,  because  the 
applications  of  chemistry  are  so  various,  that  most 
people  do  not  know  much  about  them,  and  they 
therefore  value  perhaps  disproportionately  those  offices 
which  are  in  the  gift  of  the  Government.  With  the 
manufacturers  there  is  a  great  career  for  young 
chemists,  but  people  do  not  know  how  to  get  at  it, 
but  an  appointment  under  Government  is  something 
more  definite,  and  something  more  attractive  or  tan- 
gible to  parents  as  a  rule,  perhaps. 

7182.  But  is  it   not   the   case   that   students  who 
come  to  you  are  very  frequently  the  sons  of  manufac- 
turers, and,  therefore,  in  the  direct  road  for  knowing 
the  use  which   chemistry  will  be  to  manufacturers  ? — 
That  is  not  (infrequently  the  case,  certainly. 

7183.  (Dr.     Sliarpcy.)     The    working    room     for 
students   in   the   Birkbeck  laboratory  is   sufficient  to 
accommodate,  how  many  ? — 24. 

7184.  I  find  that  it  has  1,200  square  feet  of  area, 
which  would  make  50  square  feet  per  student.     Do 
you  think  that  that  is  quite  adequate  for  commodious 
working  ? — 1  presume  that  the  area  which  you  allude 
to  includes  the  offices  attached  to  the  laboratory? 

7185.  No;    it  is  only  in   the  one  central  room,  of 
course   including  gangways. — I  think   that  the  room 
allowed  to  each  student  is  less  than  in  the  laboratories 
which    have   been   recently  built,  and  certainly  it  is 
found  to   be  rather    close.     Sometimes   it   is  a  little 
dillieult  to  get  by,  and  difficult  to  move  about,  and  a 
greater  provision  of  space  is  now  made  in  the  modern 
laboratories.     I  remember  that  the  laboratories  at  Bonn 
have  much  more  space  allotted  to  each  student. 

7186.  You  mentioned  that  in  addition  to  the  offices 
at     present  adjoining    ihe   Birkbeck  laboratory,   you 
think  it  would  be  desirable   to  have  some  others  for 
special  purposes  :  will  you  be   so  good  as  to  mention 

purposes  ? — For  gas  analyses,  and  for  operations 
requiring  high  temperatures  and  requiring  furnaces  : 
the  accommodation  for  both  those  purposes  is  at 
piv-en!  scanly. 

7187.  There  is  a  furnace  room,  is  there  not  ? — Yes, 
but  it,  is  not  sufficient  for  our  purposes  for  the  organic 
combinations,  and   other  things   that  have  to  go  on 
there. 

7188.  As  re -peels  the  instruction  given  in  the  Birk- 


beck laboratory,  it  is  continued  throughout  the  day, 
is  it  not,  for  the,  students  of  analytical  chemistry  ? — 
Yes. 

7189.  Then  there  is   no  special  course  adapted   to 
the  professions  that  yon  are  tied   to   in    any  way? — 
None  whatever. 

7190.  It  would  not   be    correct    to    say   that  your 
teaching  was   trammelled  at  all  in  order  to   apply  it 
to  the  students  of  any  particular    profession  ? — Not 
in  the  least.      In  fact  modifications  in  detail  are  made 
in  the  instruction  to  individual  students  in  the  labora- 
tory.    It  is  a  general  plan  which  is  common  to  all,  but 
modifications  of  details   are    made    according    to   the 
personal  circumstances  and  requirements  of  individual 
students,  especially  towards  the  latter  part  of  their 
study. 

7191.  In    the   laboratory  you   have   had   students 
contemplating  various  pursuits  in  life,  have  you  not  ? 
—Yes. 

7192.  And  they  obtained  there  a  general  chemical 
training,    and   also   they   were   able   to    direct   their 
attention  to  the  specific  objects  which  they  had  in 
view  ? — Yes,  to   some   extent   they  have   studied  in 
the  laboratory  the  methods  which   are   applicable   to 
their  ultimate  business  pursuits.      That  has  occurred 
especially  towards  the  latter  part  of  their  period  of 
study,  but  they  have  learnt  the  more  general  methods 
previously. 

7193.  The  practical  text  books  that  are  used  in  the 
laboratory  are  very  much  the  same  as  those  used  in 
Germany,  are  they  not  ? — With  regard  to  the  English 
text  books  for  practical  chemistry,  I  do  not  go  much 
by  any  one  of  them.      Several  such  books  are  in  the 
hands  of  the  students  and  are  referred  to,  but  I  have 
never  been  able  to  adopt  any  one  such  book  as  a  guide 
to  the  work  of  the  laboratory  ;   I  have  always  had  a 
system  which  was  known  to  myself  and  the  assistant, 
and  which  has  been  modified  from  time  to  time  by  the 
results  of  experience,  and  always  growing  in  fact. 

7194.  Have   you   ever   had  occasion    to  give    in- 
struction to  men  who  were  afterwards  to   engage  in 
the  teaching  of  chemistry  in  schools  of  science  ? — 
Yes ;  in   fact  I   have  always  in  the  laboratory  some 
former  students  who  assist  me  in  teaching,  and  who 
thereby  practise  the    business  of  teaching   under  my 
guidance. 

7195.  I   refer   more   particularly   to   the   teachers 
connected  with  endowed  schools,  for  example  ? — No, 
I  do  not  remember  any  case  of  such   students  being 
with  me.     I  believe  that  young  men  who  contemplate 
such  posts  as  those  do  not,  as  a  rule,  study  science  so 
fully  as  we  endeavour  to  teach  it  at  the  College ;  they 
arc  generally  satisfied  with  less  scientific  instruction. 

7196.  Do  you  consider  that  the  study  of  chemistry 
practically  is  not  only  desirable,  but  almost  essential 
to  a  man  who  would  give  effective  instruction  to  the 
pupils  in   a  school  ? — If  he  were  to  teach   even  the 
elements  of  chemistry  in   :i   school,  I  think  he  ought 
certainly  to  have  attended  a  practical  class  of  chemistry 
at  a  college.     I  think  that  it  is  particularly  important 
for  a  future  teacher  that  his  knowledge,  whether  it  be 
great  or  small,  of  the  science  should  be  very  thorough, 
so  far  as  it  goes. 

7197.  Have  you  formed  any  opinion  of  the  length 
of  time  that   a  teacher  would  require  to  spend  in  a 
chemical   laboratory,  in    order  to  qualify  himself  for 
the   duty  of    teaching    chemistry    in     elementary    or 
endowed   schools  ? — If  such    a    student    had    already 
attended  the  classes  of  chemistry  so  as  to  learn  the 
subject  matter,  1  conceive   that  one  year's  practice  in 
teaching,  would,  for  such  an  appointment  as  that,  be 
quite  sufficient. 

7198.  What  time   ought   he  to  work  in  the  labor- 
atory ? — With    regard    to  his  own    study,    there    is 
the  summer   class  which  consists  of  only   40  or  50 
meetings  of  one  hour  each,  and  that   supplies  what 
would  bo  for  a  great  many  schoolmasters  exceedingly 
useful.      1   daresay   for  teaching   elementary  schools 
the  attendance  on  such  a  class  as  that,  after  attendance 
on  a  course  of  lectures,  would  really  be  as  much  as  it 
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would  be  desirable  to  ]v<|iiiiv  for  the  present  ;  in  fact, 
I  should  say  it  would  bo  a  better  class  than  the 
laboratory  itself,  and  do  more  for  the  time. 

7199.  (Mr.  Samuelson.)  Supposing  an  elementary 
schoolmaster  to  have  been  trained  in  one  of  the. 
training  colleges,  to  all  of  which,  I  believe,  an 
elementary  .school  is  attached,  and  to  have  con- 
sequently acquired  some  practice  in  teaching  in  the 
school,  would  it  be  necessary  that  he  should  have  any 
special  instruction  in  the  teaching  of  chemistry,  or 
would  the  general  course  which  he  would  follow 
along  with  other  students  be  sufficient  ? — The  only 
instruction  in  the  teaching  of  chemistry,  which  I 
have  ever  afforded  at  the  College  is  practical,  and 
that  has  consisted  in  employing  young  men  who  have 
properly  attended  the  lectures  and  gone  through  the 
courses  in  some  teaching  work  under  myself,  using 
them  as  assistants.  They  get  in  that  way  the  work  of 
practical  instruction  in  teaching  like  apprentices.  I 
presume  that  there  is  scope  for  a  considerable  number 
of  such  men  in  the  various  classes  of  the  College. 

The  witness 


Dr.  A.  W. 

Willinnum, 
F.li.S. 


In  the.   class  of  natural  philosophy  and   in  the  class  of 

mathematics,    tho   professors    could   with   advantage 

utili/e,  such   men.     It   would  be  a   benefit    to   their 

classes,  and  it  would  certainly  be  a  great  advantage  to  21  March  1871. 

the  young  men  to  be  so  employed.  

7200.  In   the  case    of    elementary    schoolmasters, 
would  you  consider  it  essential  that  I  hey  should  I. 
employed    for    a  considerable  time  ? — I    think    they 
might  get  great  good  by  being  so  employed   even  tor 
three,  months. 

7201.  Do  you  think  that   that  would   be  ample  ? — 
It  would    certainly  supply    what  would    lie    for  the 
present  a  considerable  advantage   to  them;   it  would 
not  make  them  accomplished  teachers,  of  course,  l>m  I 
should  think  for  a  village  schoolmaster  that  would  be 
perhaps  as  much  as  one  could  reasonably  expect  at 
first. 

7202.  (Chairman.)  Is   there   anything   else  which 
you  would  like  to  add  to  your  evidence  ? — I  am  not 
aware  of  anything  further. 

withdrew. 


Adjourned  to  Tuesday  next  at  half-past  eleven  o'clock. 
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7203.  (Chairman.)  I  believe  you  are  President  of 
the  Linncan  Society  '< — I  am. 

7204.  There  are  at  present  two  large  national  bota- 
nical  establishments,  one  in  London  and  the  other  at 
Kew.     Do  you  consider  the  maintenance  of  both  those 
institutions  an  advantage  for   scientific   purposes  ? — 
Not  as  rival  establishments  for  the  same  objects,  but  I 
think   it   very  important  that   there   should  be  two 
botanical  establishments,  one  in  London  and   the  other 
at  Kew,   working   in  harmony   together,  but  for  dif- 
ferent purposes. 

7205.  Wo  shall  be  much  obliged  to  you  if  you  will 
be  so  good  as  to  explain  to  the  Commission  your  views 
as    to    the   separate  departments  in  the  two  Natural 
History  collections  which  you  would  think  it  advisable 
to  establish  ? — As  an  answer  to  that  I  should  wish  to 
make  the  following  statement : — 

The  keeping  up  at  the  public  expense  of  two  great 
rival  national  botanical  establishments,  the  one  in 
London,  the  other  at  Kew,  in  a  state  of  continual  com- 
petition with,  instead  of  aid  to,  each  other,  whilst  a 
third  independent  one,  also  national,  may  occasionally 
c<ime  into  collision  with  one  of  them,  seems  to  be  a 
waste  of  public  money,  without  any  advantage  to 
science  or  to  the  public,  and  attended  with  many 
inconveniences. 

At  the  same  time  two  great  botanical  museums  and 
herbaria,  the  one  in  connexion  with  the  Natural 
History  Museum  in  London,  the  other  with  the 
Botanical  Gardens  at  Kew,  working  in  harmony  with 
each  other,  but  for  different  purposes,  and  separated 
by  a  clear  line  of  demarcation  from  the  economic 
museums  of  South  Kensington,  would  always  be  pro- 
ductive of  great  benefit  to  science  and  gratification  to 
the  public. 

The  main  purposes  of  a  botanical  museum  and  her- 
barium may  be  said  to  be  threefold  :  tho  study  of 
plants,  their  comparison,  and  their  exhibition  ;  the 
first  purely  scientific,  tho  second  sometimes  scientific, 


sometimes  popular,  the  third  chiefly  popular.  For  the 
first,  Kew  affords  incomparable  advantages  ;  the  second 
and  third  would  probably  be  best  promoted  in  town, 
provided  always  that  the  two  establishments  work  in 
perfect  harmony,  with  unity  of  plan,  both  in  general 
arrangements  and  in  matters  of  detail. 

1.  For  the  close  study  of  plants — the  only  sound 
foundation   upon  which   the  science  of  botany  can  be 
usefully  established — for  their  accurate  determination 
and  practical  classification,  the  requisites  are  :    that 
the  herbarium  should   be   as  rich  as  possible,  not  only 
as  to  the  genera  and  species,  but  as  to   the  variations 
of  all   sorts  and    repetitions  of  tho  same  form  from 
different  localities   and   stations  ;  that  the  herbarium 
should  be  a  single  one,  the  geographical  arrangement 
being  kept  in  subservience  to   the   scientific  classifica- 
tion,   and    without    any    detached    smaller    herbaria, 
except  such  definite   historical  ones  as   only   require 
occasional  reference  like  the  books  of  a  library  ;  that 
there  should  be  good  accommodation  for  the  sorting  of 
unnamed   collections   and   fresh  arrivals,  ample  means 
for   the  dissection  and  examination  of  specimens,  not 
only  by  the   staff  of  the  establishment,   but   also  by 
scientific   botanists    in    general,    who,     under    special 
regulations,   are   allowed   to  work  in   the  herbarium, 
and  store  rooms  for  duplicates  required  for. exchangee, 
&c. ;  that  there   should  be  in  the  same  suite  of  rooms 
as  the  herbarium   a  botanical   library,   as  complete  as 
possible,   and   a   series  of  drawings  of  plants,  also  as 
complete  as  possible  ;  that  the  herbarium  should  be  in 
close  connexion  with  the  National  collection  of  living 
plants  ;  and  that  it  should  be  under  the  kcepership  of 
a  resident  scientific  botanist,  with  the  requisite  staff  of 
scientific  assistants.     All  these  essentials  are  at  present 
afforded  by   the  herbarium  at  Kew,   in  a  degree  far 
beyond  what  can  be  met  with  in  any  other  establish- 
ment at  home  or  abroad. 

2.  The  comparison  of  plants,  their  practical  and 
rapid  determination  without  dissection,  or  the  obtain- 
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C.  BrHtl«im,  ing  a  general  idea  of  nnturnl  groups  from  the  order 
//.'->'.  down'lo  the  -peeie-.  U  required  by  the  general 
naturali-t,  l>v  the  follower  of  sciences  in  immediate 
connexion  with  botany,  especially  the  paheontol 
or  liv  the  mere  ani:iteur,  demands  a  \ery  different 
herbarium  and  museum  from  that  of  the  working 
,-iul'IMimcnt.  It  should  consist  of  accurately  named 
select  s]>eeimens,  representative  of  as  many  species  or 
well  marked  varieties  as  possible,  without  duplicates 
in  the  same  collection.  It  might  be  advantageously 
divided  into  two  separate  collections,  one  a  general 
tvpical  one,  the  other  geographical.  Separate  collec- 
tii'ns  also  of  leaves  and  of  fruits,  all  accurately  named, 
and  so  arranged  as  to  enable  them  to  bo  rapidly 
glanced  over,  would  be  most  useful  to  the  palaeonto- 
logist. Such  a  museum  would  require  no  space  for 
the  sorting  and  determining  of  unnamed  collections, 
nor  for  the  storing  of  duplicates,  and  no  provision  for 
the  dissection  of  specimens,  except  for  the  personal  use 
of  the  keeper  and  his  assistants,  being  supplied  only 
with  such  tables  or  other  appliances  for  consultation 
as  are  usually  required  in  a  library.  Its  library 
should  be  extensive,  but  select  rather  than  complete, 
and  should  include  various  pakeontological  and  other 
works  on  kindred  sciences  not  required  in  the  working 
herbarium.  It  should  be  in  near  connexion  with  the 
National  Museums  for  kindred  sciences,  especially  with 
other  palaaontological  collections.  The  keeper  should 
be  a  scientific  geologist  as  well  as  botanist,  and  would 
probably  require  but  one  scientific  botanical  assistant. 

3.  The  exhibition  of  plants,  or  rather  of  botanical 
specimens,  is  for  the  purpose  of  exciting  the  interest 
and  gratifying  the  curiosity  of  the  general  public,  and 
for  this  a  herbarium,  strictly  so-called,  is  of  no  use, 
the  public  would  never  look  beyond  the  outside  of  the 
It  requires  the  display  in  glass  cases  of  such 
selected  specimens  of  plants  or  their  parts,  accom- 
panied by  explanatory  notes  and  diagrams,  as  may 
give  at  a  cursory  glance  some  idea  of  the  characteristic 
features  of  the  principal  groups  of  plants,  and  to  these 
might  be  usefully  added  a  few  specimens  remarkable 
only  for  their  beauty  or  singularity,  for  the  purpose  of 
attracting  the  eye  and  riveting  the  attention  of  the 
observers.  As  these  specimens  when  once  placed, 
require  no  further  handling,  and  no  care  beyond  the 
inspection  of  an  ordinary  assistant,  and  as  the  objects 
of  visitors  to  such  a  museum  would  be  much  promoted 
by  a  ready  connexion  with  the  public  museums  in 
other  branches  of  Natural  History,  it  would  seem  highly 
advantageous  that  it  should  be  attached  to  the  her- 
barium for  comparison  and  form  part  of  the  London 
Botanical  Museum  in  close  proximity  to  the  National 
Museums  of  zoology  and  geology. 

\Yc  have  now  no  museum  in  any  degree  adequate 
to  those  two  purposes  of  comparison  and  exhibition, 
but  were  the  two  National  collections  of  the  British 
.Museum  and  Kew  combined,  all  unnamed  plants, 
duplicates,  and  specimens  of  interest  only  to  the 
sclent ilic  botanist,  removed  to  Kew,  and  in  return, 
from  the  immense  mass  of  materials  there  accumulated, 
the  London  herbaria  completed  by  accurately  named 
representative  specimens,  there  would  result^collections 
richer  in  species,  and  far  more  useful  than  any  actual 
Continental  ones  ;  and  as  science  advances  and  mate- 
rials increa-e,  these  collections  would  be  constantly 
kept  up  to  tlm  mark  by  named  specimens  from  Kew, 
whilst  their  -cientific  arrangement  and  application  to 
1 1. -e  eon  Id  not  be  under  a  direction  better  qua!  Hied  than 
I  hat  of  the  recently  appointed  Keeper  of  the  Botanical 
Department  of  the  I'.ritish  Museum. 

In  this  London  botanical  museum  would  be  also 
appropriately  placed  \arious  pre-Linneiin  and  other 
botanical  collections,  having  only  a  historical  or  other 
adventitious  interest,  but  there  would  be  little  use  in 
attempting  tin-re  anything  corresponding  with  the 
Museum  of  Kconomie  P.otany,  which  has  acquired  -o 
much  importance,  and  is  so  well  placed  at  Kew.  That 
could  only  conic  into  competition  with  the  economic 
collections  at  South  Kensington,  but  all  prejudicial 
collision  between  the  two  is  clearly  avoided,  and  each 


one  will  increase  its  own  practical  utility  by  strictly 
adhering  to  the  rule,  that  at  Kew  the  products  are 
arranged  according  to  the  plants  they  are  derived 
from  ;  at  South  Kensington  according  to  the  uses 
they  are  put  to. 

I  might  mention,  perhaps,  in  some  respects  how  my 
experience  has  been  formed  ;  that  it  is  not  only  from 
a  knowledge  of  the  herbaria  of  this  country,  but 
also  from  a  practical  acquaintance  with  most  of  the 
principal  continental  botanical  museums;  that  is  to 
say,  I  have  worked  for  weeks  or  months  together  in 
the  National  and  other  principal  herbaria  of  Paris, 
Berlin,  Vienna,  Munich,  Geneva,  and  Florence,  and 
I  have  examined  into  the  working  of  the  National 
herbaria  of  Leyden,  Copenhagen,  Upsala,  Stockholm, 
St.  Petersburg!!,  and  Madrid,  besides  those  of  several 
smaller  towns  in  France,  Germany,  and  Italy.  During 
the  last  50  years  I  have  been  a  working  botanist. 
My  first  botanical  paper  was  published  in  1821,  and, 
for  the  last  37  years,  botany  has  been  the  busin< 
my  life,  and,  therefore,  I  consider  that  few  pc. 
have  had  so  much  experience  of  the  working  of 
these  establishments  as  myself. 

7206.  {Professor  Huxley.)  There  is  one  paragraph 
about  which  1  should  like  to  make  inquiry.     You  sav 
in  reference  to  the  collection  of  plants  which  should 
be  in  the  National  Natural  History  Museum,  that  you 
think  that  the  Keeper  should  be  a  scientific  geologist 
as  well  as  a  botanist,  and  would  require  probably  but 
one  scientific  assistant.     I  apprehend  that  you  would 
propose  to  make  the  botanical  collection  in  the  National 
Museum    subordinate  to  vegetable    pateontology  ? — 
Very  partially  so — not  fully  subordinate  to  the  palaeon- 
tology, because  that  is  only  one  of  its  objects. 

7207.  (Dr.  Sharpey.)  It  should  be  subservient  to  it, 
I  presume  ? — To  a  certain  degree  only.    So  far  as  it  is  a 
typical  museum  it  is  quite  independent  of  palaeontology 
for  the  use  of  a  number  of  persons  who  do  not  want 
to  go  to  work   in  the  herbarium,  but  merely  wish  to 
look  over   a  number  of  plants  to  get  a  general   idea 
of  their  general   aspect,   and  to    compare  their    own 
specimens    as    far    as    they  can  do  it  merely  by  look- 
ing through  them  without  examination.      There  are  a 
large  number  of  persons  who  have  collected  a  few 
plants,  and  who  want  themselves  to  ascertain  whether 
they  have  correctly  named  them,  and   who  only  re- 
quire to   look  through  a  well-arranged   typical  herba- 
rium to  see  whether  they  are  right  as  to  the  ucnera  or 
as  to  the  species  ;  and  for  that  a  large  working  establish- 
ment like  the  one  at  Kew  is  not  suited,  because  there. 
are  a  great  mass  of  specimens  of  the  same  species 
which  take  a  long  time  to  go  over.     That  is  one   of 
many    purposes    for  which    a    herbarium    in   London 
would  be  eminently  useful  for  amateurs  and    others, 
quite  independently  of  palaeontology  ;  and,  therefore,  I 
can  by  no  means  consider  it  as  entirely  subscn  ieut   to 
palaeontology. 

7208.  (Professor  Huxley.)  Would  it  not  be  a  better 
plan  that  the  Keeper  should  be  a  botanist,  and  that  he, 
should  have  assistants  who  had  specially  devoted  them- 
selves to  the  palaeontology  of  plants? — Of  course,  for 
the  paheontological    part  he    would    require   pakeon- 
tological  assistants,  and  for  the  botanical  part  a  botanical 
assistant ;  but  I  think  it  very  essential  that  he  himself 
should  be  both. 

7209.  Would  you  make  the  Keeper  of  the  Botanical 
Collection  in  the  National  Museum  subordinate  to  the 
Superintendent  of  all   the  collections  there,  or  should 
he  be  in  any  way  subordinate  to  the  Director  of  Kcw  ? 
— That  is  a  very  delicate  question,  in  which  very  many 
interests  are  concerned.     Of  course,  so  far  as  the  bota- 
nical collection  is  concerned,  it  would  be  very  essential 
that  he  should  work  in  harmony  with  Kew  ;  and  there- 
fore, if  the  two  were  under  one  head  it  would  be  an 
advantage.       On   the  other   hand,  it  requires   that    he 
shonld  work  in  harmony  with  the  zoological  and  geolo- 
gical  museums,  and  be  in  close  connexion  with  them; 
and    that    is  a    reason    for  the  whole  being  under  one 
management;  but,  that  is  a  complicated  question,  rather 
beyond  my  province,  excepting  so  far  as  1  think,  that 
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every  prceantieMi  should  bo  taken  that  the)  two  botanical 
departments  should  work  in  harmony  toge-i  her. 

7210.  There'  \vcinl<l    lit'   a   little  dillicully  in  adniinis- 
ti-alion,    would    the'iv    not,    it'   there    were    in    the    same 
building    a  Keeper    of  the    collection    who  was    wholly 

independent  of  the  general  Superintendent  ? — There 
would  l>e  \ery  givat  dillienlty,  and,  the>refe>iv,  I  think  it 
would  never  do  to  plaee  the  London  collection  under 
the  direction  of  the  Director  of  Kew. 

7211.  1  perceive  that  you  do  not  propose   to  place 
in  the  National  Museum  anything  corresponding  with 
the  Museum  of  Economic  Botany? — Certainly  not.     I 
think  that  the  two  collections  that  we   have  are  quite 
sufficient  for  that  purpose.     It   is  very  essential  that 
they  should  be  as  extensive  as  possible,  and  it  would 

The  witness 


be  too  much  to  require  the  nation  to  keep  up  ilnee      c,.  Urnilmm, 

Collections.      Two  enlleelions  for  two   different  (il)jeels       /••'*'/.,  l-'.lt.H. 
are   very  useful,  and  the.-e  two  objects  may  be  clearly  — 

eh'iinc.l  as  1  have  above  stated,  by   the,   products  being    " 
arranged    in   the    one,   .•,,    .-,1    Kew,    ue'e-ording   to   the 
plants  they  proceed  from,   an   object    which,  although 
:t  purely  scientific  one,  hasgivat  practical  advanta 
and  in   the  other,  as   at  South    Ke-nsingiem,  according 
to  the    uses   they  are   put  to,    for  food,    for   clothin 
for  other  purpo 

7212.  (Chairman.)  Arc  there  any  points  in  this 
paper  on  which  you  would  wish  to  make  any  further 
obsei -\atious  or  explanations  ? — There  do  not  occur  to 
me  to  be  any. 

withdrew. 


JOHN  B.U.L,  Esq.,  M.A.,  F.R.S.,  examined. 


7213.  (C/iuir»i/»i.)    I  believe   you   have    devoted 
much  of  your  attention  to  the  natural  sciences  ?— Yes, 
mainly  to  botany. 

7214.  Have    you    considered   the  question  of  our 
National  botanical  collections  ? — In  some  degree  I  have. 
I  have  had  occasion  to  personally  make  use  of  collec- 
tions in  various  countries,  and  necessarily  also  at  home. 
I  have  not  been  living  in  England  much  for  the  last 
10  years,  bnt  I  know  enough  of  the  Kew  herbarium 
and  collections  generally  to  be  pretty  familiar  with 
them.     I  believe  I  may  say  that  it   is  admittedly,  not 
only  the  richest,  bnt  also  in  every  way  the  most  valu- 
able and   available  to  science  of  any  collection  in  the 
world. 

7215.  Are  you   acquainted   also  with  the  collection 
at  the  British  Museum  ? — Partially. 

7216.  Doyduseeany  great  advantage  resulting  from 
our  having  two  National  collections,  one  at  Kew,  and  the 
other  connected  with  the  British  Museum  ? — I  think 
it  desirable  that  there  should  be  a  collection,  speaking 
more'  strictly,  an  herbarium,  a  collection  of  dried  plants 
made  as  complete  as  it  can  be  in  the  metropolis  ;  but 
I  do  not  think  that  it  is  desirable  that  there  should  be 
anything  like  a  competing  collection.     The   collection 
at  Kew  is  more  valuable  to  science,  being  there  close  to 
the  great  garden,  possessing  as  it  does  materials  which 
it  would  be  in  vain  to  try  to  collect,  even  at  any  outlay 
of  money.      You  could  not  bring  together  agaiu  such 
a  herbarium  as   there  is  now  existing  at  Kew.     The 
British  Museum  contains  certain  valuable  and  interest- 
ing  collections,    some   of  them    unique,   and  it  is,   I 
think,  generally  felt  by  the  cultivators  of  science  that 
it  would  be  very  desirable  that  they  should  be  united 
to  the  unrivalled  collection  at  Kew,  while  at  the  same 
time    I    consider    that   the    collection    at  the   British 
Museum  might  be  made  more  valuable  to  science,  and 
to  scientific  men   than  it   now  is,  even  although  you 
took  away  from  it  some  portions  of  the  materials  that 
are  now  there. 

7217.  We  should  be  glad  to   know  your  views  as 
to  the     principles    upon    which  the    two    collections 
should  be  organized  ? — I  would  say  that  it   is  by  no 
means    a  conclusion    come   to   exclusively   from  ob- 
serving our  own  collections,  but  I  have  everywhere 
seen  that  the  keeping  up  of  a  great  Natural  History 
collection  in   any  branch  of  science   is  a    thing  that 
requires  a  concurrence  of  favourable  circumstances, 
that  are  very  rarely  united.     I  am   familiar  with  the 
collections  in  various  parts  of  Europe,  which,  in  spite 
of  the  materials  being  there,  are  not  made  so  available 
to   science  as  they  might  be  and  as  they  should  be, 
not  because  they  have  not  eminent  scientific  men  con- 
nected   with    them,    but    because   the  system   is    not 
adequate  to  attaining  a  most  difllcult  object, — namely, 
maintaining  a  very  large  collection  in  a  complete  state 
available  for  reference.     I  will   not  go  into  detail  as 
to  those  which  I  have  in  view  at  this  moment  in  Paris, 
in  Germany,  and  in   Italy  ;  but    1    may  say  that  very 
often  it  depends  upon  the  traditions  of  a  place.     We 


had  in  the  British  Museum  the  most  eminent  botanist 
of  the  present  century,  and,  perhaps,  of  any  century, 
Mr.  Robert  Brown,  unrivalled  for  his  powers  in  his 
own  department,  bnt  yet  ho  had  not  that  combination 
of  qualities  which  makes  a  good  administrator  of  a 
National  collection.  And  I  venture  to  say  that  the 
traditions  of  the  British  Museum  have  not  been 
favourable  to  making  the  collections  there  as  available! 
for  the  general  pnrpeises  of  science,  us  might  be  desired. 
At  the  present  moment  there  are  two  very  competent 
gentlemen  at  the  British  Museum,  but  I  do  not  think 
that  it  would  be  within  their  power  to  make  the  col- 
lection there',  at  all  a  rival  lei  that  at  Kew.  I  lav  ing 
one  National  establishment  such  as  Kew,  which  I 
take  to  be  as  ne.'ar  perfection  as  it  is  possible  in  human 
affairs  to  attain  to,  it  would  be  easy  from  their  rich 
stores  of  duplicates  to  supply  not  only  the  British 
Museum,  but  such  other  institutions  as  may  be  fixeel 
upon,  and  as  it  is  desirable  to  aid  in  that  way  with 
correctly-named  duplicates,  which  woulel  enable  you 
to  have  herbaria  for  reference,  not  only  at  the  Bri- 
tish Museum,  but  also  at  other  centres  that  may  bo 
fixed  upon  in  the  United  Kingdom.  I  believe  that 
that  could  be  elone;  of  course,  there  I  speak  under 
the  correction  of  those  who  manage  the  department; 
but  I  believe  it  could  be  done  without  any  large' 
increase  to  the  present  establishment  at  Kew.  The 
tendency,  perhaps,  of  National  collections  and  public 
establishments  placed  under  men  who  are  themselves 
distinguishes!  in  scie-nce,  anel  who  naturally  are  carrying 
on  original  inquiries  or  studies  eifsome  kind,  is  to  let 
what  appears  to  them  to  be  in  great  measure1  the' 
mechanical  work  fall  into  arrear  :  and  it  is  oidy  when 
a  very  excellent,  system  has  be'cn  well  estaUishe-el,  and 
has  become  part  of  the  tradition  anel  rule  of  the'  plaev, 
that  you  can  combat  this  tendency,  not  only  of  the 
chief  but  of  his  assistants.  They  are  gene'rally  young 
men  of  zeal  for  science,  and  who  are  anxious  tei  dis- 
tinguish themselves  ;  (1  have  seen  it  over  anel  e>ver 
again  in  foreign  museums,)  anel  their  tendency  is  to 
gi\e>  as  much  time  as  they  can  to  their  own  inquiries, 
and  to  let,  in  a  great  measure,  the  mechanical  work  of 
keeping  up  the  collection  fall  into  arrear.  At  the 
pre-ent  moment,  I  happen  to  know  that  there  are  in 
tin-  British  Museum  collections  of  plants  of  very  great 
interest,  one  of  which  I  had  occasion  to  examine1  lately, 
bnt  which  I  believe  had  not  been  ope-ne'il  since  the' 
time  of  Sir  Joseph  Banks.  I  believe  he  was  the  last 
person  who  openeel  the  parcels  which  1  saw  within 
the  last  fortnight. 

7218.  With   regard   to  such    collections    as    tho-e. 
would  you  think  it  desirable  that  they  shemld  be  trans- 
ferred to  Kew  ? — Decidedly. 

7219.  Can  you  recommend  the  laying  down  of  any 
rules  by  which  the  tendency  of  which  you  have'  been 
speaking  could  be  counteracted  ? — I  think  that  if  the 
National  collections  were   under  the  immediate  super- 
vision of  a  competent  officer,  feeling  a  direct  sense  of 
responsibility,  that  is  the  best  security  that  you  can 
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J  Ball  EM      have      1  venture  to  doubt  whether  the   present    mode 
of  governing  the  museum  is  very  favourable  to  that. 

7'>->U.  Do  you  think  that  there  should  be  any  con- 
nexion between  the'  Director  of  the  establishment,  at 
Kew  and  the  Keeper  of  the  botanical  collection  in  the 
British  Museum  ? — It  is  decidedly  desirable  that  there 
should  be  a  connexion,  but  I  am  not  prepared  to 
suggest  the  precise  nature  of  the  connexion,  or  how  it 
may  best  be  established.  The  two  institutions  may 
verv  easily  serve  each  other.  It  happens  that  the 
gentleman  who  is,  I  believe,  cither  actually  appointed 
'or  about  to  be  appointed  (for  1  am  not  quite  aware  of 
,1,,  fact)  to  the  head  of  the  botanical  department  in 
the  British  Museum,  is  an  eminent  cultivator  of  fossil 
botany.  There  is  no  objection  that  I  can  see,  and  no 
reason  why  that  department  should  not  remain  at  the 
British  Museum.  Its  essential  function  is  subservient 
to  the  geological  collections,  rather  than  to  the  study 
of  recent  plants.  Anyone  at  the  head  of  such  an 
institution  at  Kcw,  could  easily  aid  in  various  ways 
that  particular  department  of  science  which  might 
have  its  centre  at  the  British  Museum,  and  vice 
versa. 

7221.  (Professor  Huxley.}  I  think   I   heard  you 
express  certain  dissatisfaction  with  the  government  of 
the   British   Museum.       What   mode   of  government 
would  you  propose  as  a  substitute  for   the  existing 
one  ? — I  have  very  long  been  of  opinion,  which  I 
believe  is  shared  by  many  cultivators  of  science,  that 
it  is  most  desirable  that  the  management  of  the  British 
Museum  should  be  directly  under  a  person  responsible 
in  the  fullest  sense  to  a  public  authority.     I  take  it 
that  it  is  next  to  impossible  that  a  body  constituted  as 
the  present  Trustees  of  the  British  Museum  are,  should 
feel  themselves  competent  in  the  first  place  to  decide 
a   variety   of  scientific   questions.      It   is   true   that 
amongst  their  number  there  have  been,  and  probably 
mav  be,  other  persons   of  distinction   in  science  (not 
many    but  few),    but    I    take  it  that  there  is  not  an 
adequate  security  for   the   public,  and   above  all  i  do 
not  think  that,  placed  as  they  are,  they  do  as  a  matter 
of  fact,  or  that  they  are  likely  at  any  time  to  resort  to 
the  proper  means  for  getting  the  very  best  scientific 
advice  upon  questions  connected  with  any  particular 
branch  of  science.     If  the  persons  who  have  the  con- 
trol of  a  public  establishment  are  fully  aware  of  their 
own  ignorance,  they  go  to  the  best  authority  to  obtain 
knowledge,  but  I  think  that  the  tendency  of  the  mode 
of  government  is  to   lead   the  Trustees  to  think  that 
they  contain   in  their  own  body  that  requisite  means 
for  solving  any  question  connected  with  science  that 
arises,  and  I  do  not  think  that  they  do  possess  it  or 
are  likely  to  do  so. 

7222.  Then  are  we  to  understand  that  yon  would  put 
the  whole  government  of  the  Natural  History  Museum 
in  the  hands  of  a  Superintendent  who  should  be  directly 
responsible  to  a  Minister  ? — Yes,  I  do  think  so;   per- 
haps I  may  add  that  both  in  relation  to  that  and  other 
questions    in   which  the  government  of  the  country 
comes  into  contact  with  science,  if  science  is  to  be  aided 
effectually  and  at  the  same  time  controlled  eflectuallv, 
there  should  be  some  permanent   officer  in  the  depart- 
ment of   the  government  that  has    its    relation   with 
science,  \\hose  duty  it   should  be  and  who  should  be 
responsible  for  making  himself  generally  aware  of  the 
state  of  science  and  the  doings  of  its  cultivators,  and 
who  should  be  the  proper  person   to  advise  the  govern- 
ment, not  as   to  the   best    mode   of  deciding  a  strictly 
scieiitilie  question,  but  as  to  where  the  means  for  solv- 
ing it  arc  to  be  had.     1  look  upon  it  at  present  as  being 
u  wholly   haphazard   matter   how   questions  of  science 
or  connected  with  science  and  nficcting  the  progress  of 
science  are  decided  in  the  public  ollices,  and   1  speak 
from  some  slight  personal  acquaintance  with  the  matter 
during  the  short  time  that  I  was  in  the  public  service 
in  Parliament. 

7223.  Would  not  the  Council  of  the  Royal  Society 
be  a  body  fitted  to  give  advice  of  the  kind  you  are  now 
describing;  I  mean  advice ^which  should  enable  the 
Government  to  lay  its  hand  upon  men  who  ure  proper 


to  do  a  particular  thing  ? — Yes,  the  Council  of  the 
Royal  Society  no  doubt  as  a  body  are  highly  competent  ; 
but  whether,  for  the  daily  transaction  or  business,  it. 
would  be  convenient  and  suitable  to  apply  to  them,  is 
another  matte1.-.  What  happens  in  a  public  department 
is  this  :  the  business  conies  in  the  shape  of  papers  that 
are  presented.  Some  of  them  may  be  of  considerable 
importance  and  weight,  and  in  such  cases  it  is  quite 
conceivable  that  whoever  the  chief  of  the  department 
might  be,  should  say  "This  is  a  question  to  refer  to 
the  Council  of  the  Royal  Society,"  but  the  questions 
that  practically  arise  are  of  every  degree  of  importance, 
from  the  largest  to  the  smallest,  and  yet  the  smallest  may 
not  in  themselves,  perhaps,  be  at  all  indifferent,  or  lit.  to 
be'  cast  aside,  or  neglected,  or  ill  done.  1  doubt  whether 
it  would  be  possible  to  refer  every  question  that 
arises,  especially  if  it  be  true  that  we  may  look  to 
some  further  relation  between  science  and  the  State 
than  there  has  been,  and  something  of  a  more  organised 
relation.  1  doubt  whether  it  would  be  possible  to  refer 
the  ordinary  papers  of  the  department  to  the  Royal 
Society.  1  am  not  quite  sure  that  dissatisfaction  and 
difficulty  might  not  arise  from  the  fact  that  the  Council 
of  the  Society,  however  weighty  and  respectable  a  body, 
would  not  be  considered  as  having  that  complete  respon- 
sibility for  their  advice,  except  as  to  weighty  matters, 
which  an  individual,  properly  chosen,  would  have. 

7224.  I  am  not  suggesting  that  the  Council   itself 
should  give   advice  upon  the   matter,  but    only  should 
point  out  to  the  Government  the  persons  who  are  com- 
petent ? — 1  ieel  that  I   have  been  corrected   properly. 
No  doubt  that  would  be  a   different  thing,  but   I   still 
think  that  there  are  a  large   number  of  what   may  be 
called  small  questions,  and  yet  not  unimportant  questions, 
that  actually  arise  at  present,  or  may  arise  and  probably 
will  arise  in  greater  number  hereafter,  and  to  which  you 
would  scarcely  apply  such  a  weighty  machinery  as  the 
Council  of  the  Royal  (Society  to  deal  with. 

7225.  Would  you    propose   to   appoint  a  Board   of 
Visitors  to  the  Natural  History  Museum,  supposing  it 
is  put  under  one  head  ? — I   do  not  at   present   see  any 
objection  to  that  course,   but  I  have  not  fully  con- 
sidered it. 

7226.  Do  you  think  that  the  authority  of  the  Trustees, 
or  rather  I  should  say  the  relation  of  the  Trustees  to 
the  museum  might  be  modified  in  such  a  manner  as   to 
convert  the  Trustees,  properly  appointed,  into  a  Board 
of  Visitors  ? — Yes,  I  am  inclined  to  think  that  that 
might  be  done  with  advantage. 

7227.  You  would  keep  the   general  work   of  the 
botanical   establishment  at   Kcw,  1   presume  ? — Yes, 
decidedly.     Kew,  as  a  matter  of  fact,  is  the  place  in 
Europe   to  which  all   cultivators  of  botany  who  have 
important  work  on  hand  do  resort.     Botany  is  not  a 
science  which  has  a  very  numerous  body  of  cultivators, 
but  in   proportion  to  the   numbers  Kew   has   a  largo 
number  of  students  from  foreign  countries,  and  visitors 
who  are  most  of  them  eminent  men  of  science  who 
come  there,  and  it  is  most  desirable  not  only  that  it 
should  be  maintained,  bat,  if  possible,  made  a  still  more 
complete  collection  there.     Perhaps,  if  I  may  recur  to 
what  I  said,  in  order  that  it  should  not  be  understood 
that  I  am  wishing  to   make  any  charge  cither  against 
the  past  or  present  management  of  the   botanical  col- 
lection in  the  British  Musi  inn,  1   may  say  that  it  is  a 
matter  of  some   very  considerable   ditliculty  to  arrange 
and  name   collections  which   arrive   from    distant  and 
little  known  countries,  and  that  can  be  done  with  any- 
thing like   ease  and  correctness  only   where  there  is 
already  a  very  large  muss  of  materials  arranged.     Any 
gentleman  who  has   cultivated  any  branch  of  natural 
history,  and  knows  what  it  is  to  get,  we  will  say,  100, 
or  200,  or  300  objects   coming   from  a  distant  and  im- 
peil'ectly  known  country,  unless  he  has  at  hand  collec- 
tions of  a  very  large   description,  enabling  him  to  see 
the  place  of  those  new  objects  in  the  general  series  of 
natural  productions,  will  Ieel  what  an  enormous  diffi- 
culty there  is,  and  how  much  time  will  be  wasted.     I 
venture  to  say  that  the  unnamed  collections  in  the 
British  Museum  could  by  the  very  same  person  be 
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named  and  classed,  and  placed  in  one  quarter  of  the 
time  at  Kew  that  th<y  could  lie  at  ihe  1  !ri I ish  Museum 
itself,  by  the  same  person  acting  with  the  same  motive 
for  zeal  and  efficiency. 

7228.  I  presume  you  would  scud  all  unnamed  col- 
lections down  to  Kcw  for  that  purpose  ? — Decidedly. 

7229.  There    is  a  large  accumulation  of  objects  of 
that  kind  in  the  British  Museum,  is  (hero  not? — There 
is  an  accumulation.     I  cnnnot  venture  to  say  how  large 
it  is.     I  know,  because  I  have  had  a  recent  instance 
of  one,  that  some  very  interesting  collections  have,  I 
will    not   say  disappeared,  hut  cannot  now  be   found, 
and  they  may  very  possibly  be  lying  in  cases  there. 

7230.  (Chairman.)  Do  I  (BUtelttani   that,  you  pro- 
pose that  the  collection  at  the  British  Museum  should 
be   supplied  mainly  from  the  collection  at   Kew  ? — 
There   would  bo  no  reason  for  removing  the  named 
collection  at  the  British  Museum,  but  [  should  propose 
to  add  to  it  and  complete  it  as  tar  as  may  be  from  the 
collections  at  Kew.      It  would  be  very  much  enlarged, 
and  it  would  still  require   the  services  of,  we  will  say, 
two  or  three  competent  persons  to  keep  it  in  order,  and 
to  correct  errors  which  may  arise,  and  from  which  no 
collections  are  exempt.    Of  course,  1  presume  it  would 
not  be  possible  to  refuse   collections   specially  given 
hereafter  to  the  British  Museum,  and,  therefore,  there 
should  be  a  small  staff  there  adequate  to  keep  them  in 
order. 

7231.  You  would  propose  that  the  British  Museum 
should  still  receive  donations  specially  offered    to   it 
rather   than   forward   them  to  Kew,  as  a  matter  of 
course  ? — What  I  would  suggest  is  with  reference  to 
the  unnamed  collections  sent  home  by  travellers,  who 
express    a   special    wish    that   they    should  be  at  the 
British    Museum,    I   should    recommend  that,    at   all 
events,  they  should  in  the  first  instance  go  to  Kew, 
and  be  dealt  with  there,  and  then  sent  in  accordance 
with  the  wishes  of  the  donors  to  the  museum.     That, 
I  presume,  would  not  be  considered  a  departure  from 
their  special  wish  but  I  should  decidedly  prefer  that 
those  who  did   make  gifts   to   the  nation  should  let 
them   go   to  the  central  establishment  at  Kew,  as   I 
believe  most  present  travellers  or  officers  in  the  public 
service  do. 

7232.  Is  there  any  other  point  upon  which  you  can 
make  any  addition  to  your  evidence  as  to  your  views 
with  regard  to  the  characteristic  distinctions  between 
the  two  collections  which  you  think  ought  to  be  mainly 
kept  in  view  ? — I  do  not  know  that  I  can  add  anything 
of  consequence.     I  may  perhaps  say  that   I  think  it 
would  be  very  easy   to  make  the   collections  at  Kew 
available,  not  merely  to  complete  the   collections   at 
the  British  Museum,  but  also  for  other  institutions  in 
various  parts  of  the  empire.     I  believe  it  would  tend 
very  much  to  the  progress  of  science  if  collections,  for 
instance,  even  of  the  ordinary  plants  of  our  own  islands, 
or  of  Europe,  could  be  sent  out  to  the  colonial  institu- 
tions, and  it  would  tend  to  increase  the  intercourse 
that  there  is  between  naturalists  at  home  and  'those 
in  our  colonies,  or  distant  settlements. 

7233.  (Professor  Smith.)  You   stated,  did  you  not, 
that  you  thought   it    desirable  that    there    should   be 
some   permanent  official   to  represent  and  advise  the 
Government  in  its  relations  to  science  ? — Decidedly. 

7234.  Is  it  your  impression  that  such  a  person  should 
be  himself  a  scientific  man,  or  merely  an  official  charged 
with   that  express  duty  ? — I  think  it   would  be  very 
strange  if,  in  the  selection  of  the  official,  reference  were 
not  made  to  his  general  acquaintance  with  science.     I 
do  not  think  it  is  desirable  that  you  should   select  an 
eminent  cultivator  of  science,  because  I  frankly  say  that 
I   think   that  would  be    throwing  away  his  services. 
The  duty  of  an  eminent  cultivator  of  science  is   much 
higher  than  that  of  an  official  advising  the  Government 
which  pays  for  it.     I  may  say  that  I  was  for  two  years 
Under  Secretary  for  the  Colonies,  and,  as  I  informed  my 
Chief  on  entering  office,  I  resolved  to  perpetrate  as 


many  scientific  jobs  RS  I  could  while  I  was  there  ;  but    J.  Ball,  Eiq., 
many  of  them  required  the  concurrence,  either  of  the     M.A.,F.I(.S. 

Treasury,  or  of  other  public   departments  ;   but  I  felt 

•"       .   .       .       .,'      ,     |                   e    .,                it      .    28MarchJS71 
how  completely   in    the  dark   most  of    the   excellent 

officials  with  whom  I  had  to  deal  with  respect  to  those 
questions  were,  that  their  concurrence  or  non-concur- 
rence   depended    upon   anything  rather  than  a   full 
estimate  of  the  real  value  or  propriety  of  the  suv 
tion  or  step  that  I  proposed  to  take,  and  I  think  that 
would  not  be  the  case,  and  ought  not  to  be  the  en 
you  had  a  person  who  felt  that  he  was  appointed  to 
his  office  expressly  for  the  purpose  of  being  comp' 
to  give  sound  advice,    not   as  to  a  special  point  of 
science,  but  as  to  its  general  bearing  upon  either  the 
scientific  education   of  the  country,  or  the  national 
collections,  or   other  matters  which  it  was  admitted 
ought  to  be  taken  note  of  by  the  Government. 

7235.  I  understand  that  you  have  expressed  some 
objections  that  there  would  be  to  employing  the  Council 
of  the  Royal  Society  as  the  body  to  which  the  Govern- 
ment should  apply  in  asking  advice.     I  wish  to  ask 
you  if  you  think  that  a  Scientific  Council  constituted  of 
scientific  men,  and  of  cultivators  of  science,  could  be 
formed,  that  would  be  of  use  in  giving  advice  to  the 
Government    through   the   intermediary  of  such  an 
official  as  you  have  described  ? — I  do  not  know  that 
there  would  be  any  advantage  in  replacing  the  Council 
of  the  Royal  Society  by  a  Scientific  Council,  and  I  must 
have  expressed  myself  ill  if  I  did  not  say  that  in  all 
important   matters — matters  of  sufficient  gravity — I 
should  consider  that  the  Government  ought  to  have 
the  assistance  and  advice  of  the  Council  of  the  Royal 
Society,  only  I  do  not  think  that  it  is  a  body  which 
you  could  turn  to  at  every  moment.     With  regard  to 
current  questions  which  arise,  which  may  have  a  very 
considerable  interest  for  science,  but  yet  are  not  of  a 
sort  that  you  would  go  and  refer  them  to  the  Council  of 
the    Royal    Society,  and   have   discussed,   and   then 
referred    by  them  to   someone    else ;   it    strikes    me 
that  that  would  be  a  cumbrous  way  of  dealing  with 
the  matter,    and   one   that  practically   would  not  be 
resorted  to  ;  in  fact,  it  would  not  be  done. 

7236.  So  far  as  a  Council  of  Scientific  Men  could  be 
of  service  you  would  be  satisfied  with  the  Council  of 
the   Royal   Society  ? — Fully.     I   think   that  it  fairly 
represents  the  highest  scientific  ability  of  the  country. 

7237.  (Chairman.)  Are  you  able  to  offer  further 
suggestions  as  to  the  character  of  the  office  which 
you   would    like   to   see   established  ? — The   sort   of 
position   is   that   of  permanent   under  secretaries  or 
assistant    secretaries.     1    should    not    be    prepared  to 
give  a  specific  suggestion  on  the  subject,   but  that 
there  should  be  a  public  officer  both   in  a  permanent 
position,  and  in  such  a  position  that  his  advice  would 
be  sure  to  be  listened   to.     This  is  an  opinion  which 
I  have  long  held. 

7238.  Do  you  think  that  it  would  be  possible  to 
find  a  single  man  competent  to  give  advice  on  the 
great  variety  of  scientific  questions  that  might  possibly 
arise  requiring   consideration  ? — I  think    it   is  quite 
essential  that  the  person  should  be  one  who  was  aware 
of  the  depth  of  his  own  ignorance  upon  many  subjects, 
and  who  would  not  venture  rashly  to   give   advice, 
but  would   say  this  is  a  point  upon  which  we  should 
apply  to  Professor  So-and-So,  or  to  Mr.    So-and-So. 
I  venture  to  assert  that  if  you  were  now  to  inquire 
in  the    House  of   Commons  you  would   scarcely  find 
one  out  of  100  members  of  that  House  who  could  say 
who  is  the  greatest  authority  in  mineralogy,  or  ento- 
mology, or  in  any  other  branch  of  science  in  Knglaml  ; 
they  would  not  have  the  slightest  idea.     As  a  general 
rule  our  public  men,  owing  to  their  previous  education, 
and  to  the  fact  of  their  time  being  very  fully  filled  up 
from  the  time  that  they  enter  public  life,  really  do  not 
know  what  is  going  on  in  science,  and  who  its  most 
eminent  cultivator?  are,  or  where  to  turn  for  anything 
like  an  authoritative  opinion. 


The  witness  withdrew 
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THOMAS  THOMSON,  Esq.,  M.D.,  F.K. '•'..  A'vther  examined. 


,  t,    ,..,(-0.  ;».   ( (•//«//-/»««.)  You   are   no   doubt  acquainted 

J w;t|,   tiu,  National  botanical  collections,  both  at  Kew 

'w March  1871.  aluj  ;„  ,)„.  Hiiiish  Museum? — Iain  toacertain  extent 
with  that  in  the  British  Museum,  and  very  well  with 
that  at  Ki  \v. 

7240.  Do  you  consider  the  two  collections  to  be 
competing  ?— In   one   sense,  and   only  in  one  sense, 
they  may  be  said  to  be  competing,  in  so  far  as  they 
woiild  both  purchase  collections  now-a  days,  but  in 
no  other  SCUM'  are  they  at  all  competing.     There  is 
a   perfectly   good   understanding   between   the   two. 
The  Kew  collection  has  only  recently  been  a  govern- 
ment collection,  it  was  for  a  very  long  time,  the  almost 
entirely  private  collection  of  Sir  William  Hooker,  and 
it  was  only  on  his  death   that   it  assumed  fairly  the 
position   of   a    government   collection,   having    been 
purchased  from  the  owner. 

7241.  Do  you  consider  it  desirable  that  the  two 
collections  should  both  be  maintained  ? — I  think  not. 

7242.  What  arrangements  would  you  suggest  as  to 
the    future   organisation   of    the   national    botanical 
collections  ? — I    speak   without    the    same    intimate 
knowledge  of  the  British  Museum  collection  that  I 
have  of  the  Kew  herbarium,  that  the  one  at  Kew  is 
at  present  the  more  available  for  scientific  research  of 
the  two,  and   I   think  that   it   is  at   least  quite  as 
accessible   to   scientific   men   as   the   other.      I   am, 
therefore,  strongly  of  opinion  that  it  would  be  most 
desirable  that  some  at  least  of  the  British  Museum 
collection,  if  theNatural  History  department  is  removed, 
should  go  to  Kew,  so  far  at  least  as  it  would  not  be 
merely  a  collection  of  duplicates,  and  I  think  it  would 
be  very  desirable  so  far  as  it  is  a  duplicate   collection 
(and  it  would  be  so  to  a  very  large  extent),  to  have 
a  separate  collection  in  London  for  reference  ;  but  for 
all  scientific  research,  I  think  Kew  is  quite  as  access- 
ible and  quite  as  available  and   more  convenient  for 
botanical  specimens  than  anywhere  in  the   immediate 
neighbourhood  of  London. 

7243.  While  you  would  make  Kow  the  main  bo- 
tanical collection  of  the  nation,   you  think   that  there 
would  be  advantages  in   also  keeping  up  a  botanical 


collection  to  a  certain  extent  in  the  British  Museum  ? — 
I  think  so,  but  not  independently  of  the  other.  I  think 
wherever  the  head  authority  is,  whether  the  head 
authority  was  at  Kew  or  in  London  itself,  the  two 
should  be  correlated,  and  should  work  in  unison,  and 
that  one  of  them  should  be  the  head  establishment  and 
the  other  the  branch. 

7244.  Would  you  propose  that  there  should  be  any 
characteristic  diil'erences  in   the  character  of  the  two 
collections  ? — The  palaeontological  department  has  never 
been  attended   to  at  Kew,  and   I  think  it  would   be 
desirable  that   that   should   remain   with  the   Natural 
History  department  of  the  British  Museum. 

7245.  You    would    not  have    Kew   concern    itself 
with  palaeontological  collections  at  all  ? — It  never  has, 
and  I  do  not  think  it  would  be  desirable  to  make  any 
difference  in   that   respect  from  what   is   the   present 
system. 

7246.  Would  you  arrange  the  palajontological  col- 
lection,   so    far  as    botany    is   concerned,    with    the 
other  botanical   collections   at   the  British   Museum, 
rather  than  have  it  in  a  separate  department  ? — That 
is  a  point  upon  which  I  am  not  able  to  give  any  definite 
opinion. 

7247.  Would  you  think  it  desirable  that  the  Super- 
intendent of  the  botanical  department  of  the  British 
Museum  should  be  appointed  by  the  Director  of  the 
Kew  establishment  ? — I  do   not  know  that  he  should 
be  appointed   by  the  Director  of  the  Kew  establish- 
ment, but  if  Kew  is  considered  as  the  head  establish- 
ment, he  should  be  subordinate  to  him,  I  think. 

7243.  He  should  be  under  his  direction  you  think  ? 
— Y'es,  he  should  be  under  his  direction  certainly,  I 
think.  In  whatever  hands  the  appointment  lies  is  a 
different  question. 

7249.  Are  there  any  other  points  upon  which  you 
would  wish  to  explain  your  views  with  respect  to  the 
national  botanical  collections  more  fully,  or  have  you 
sufficiently  explained  the  general  results  of  your  con- 
sideration of  the  subject  ? — I  think  so.  I  do  not  think 
that  I  have  anything  to  add  to  what  I  have  said. 


The  witness  withdrew. 


Adjourned  to  Friday  next  at  half-past  11  o'clock. 
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6,  Old  Palace  Yard,  Westminster,  Friday,  31st  March  1871. 

PRESENT  : 

His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CIIAII:. 


The  Most  Hon.  the  MARQDIS  OP  LANSDOWNE. 
SIR  JOHN  LUBBOCK,  Bart.,  M.P.,  F.ll.S. 
SIR  JAMES  PHILLIPS  KAY-SIIUTTLEWORTII,  Bart. 
BERNHARD  SAMUELSON,  Esq.,  M.P. 

J.  GOUCJE  GREENWOOD, 

7250.  (Chairman.)  You  are  a  fellow  of  University 
College,  London,  and    Principal   of  Owens    College, 
Manchester  ? — Yes. 

7251.  Will  you  have  the  goodness  to  describe  (lie 
origin  and  growth  of  that  College  ? — The  College  was 
founded   by  a  bequest  made  by  Mr.  John  Owens,  a 
merchant   of  Manchester,   who,  dying   in    1846,  be- 
queathed the  greater  portion  of  his  property  to  Trustees 
named  in  the  will,  a  part  of  them  his  personal  represen- 
tatives, and  a  part  of  them  persons  officially  designated, 
to  found  within  the  limits  of  the  parliamentary  borough 
of  Manchester,  or  within  two  miles  therefrom,  a  College 
for  the  purpose  of  giving  instruction  to  young  persons 
of  the  male  sex,  not  younger  than  11  years  of  age,  in 
all  such  branches  of  learning  as  were  then  or  might 
be  thereafter  usually  taught  in  the  English  Universities. 
That  definition  of  the  intention  of  the   founder  I  need 
not  say  has  been  carefully  attended  to  by  the  Trustees. 
The  College  was  not  opened  till  1851,  and  the  cause  of 
that  somewhat  long  delay  was  that  the  Trustees  felt 
themselves  called  upon  to  make   very   extensive  in- 
quiries into  the  proper  course  to  pursue  as  regards 
the  subjects  of  study.    In  the  first  (incomplete)  session, 
the  number  of  students  was  small,  only  25  in  number  ; 
the  number  in  the  present  session,  1870-71,  is  261. 
In  1852-3,  evening  classes  were  established.     In  the 
first  two  years  these  classes  were  held  in  classics  and 
mathematics  only  ;  in  fact  they  -were  established  for  the 
use  of  schoolmasters  only,  and  these  were  the  subjects 
most  desirable  for  them  at  that  time.     In  the  first  year 
28  members  only  attended,  but  in  tho  course  of  a  few 
years  the  classes  were  thrown  open  to  all  applicants, 
and  the  range  of  subjects  taught  has  been  gradually 
enlarged  so  as  to  include  the  whole  of  those  com- 
prehended in  the  day  classes.     The  number  of  students 
now  in  the  evening  classes  is  527.     I  may  remark  that 
in  1861  the  scope  of  the  evening  classes  was  extended 
through  the  incorporation  of  an  institution  called  the 
Working  Men's  College,  conducted  by  the  Professors 
of  Owens  College,  and  other  gentlemen  in  Manchester. 
Thus  the  number  of  students  in  the  evening  classes  was 
largely  increased,  and  at  the  same  time  the  fees  wore 
lowered  so  as  to  bring  them  within   the  means  of  a 
larger  number. 

7252.  Have  the  directions  of  the  founder  of  the 
College  been  followed  ? — They  have,  both  in  letter  and 
in  spirit. 

7253.  Has  the  locality  of  the  College  had  any  in- 
fluence upon  the  character  of  the  education  provided?  — 
Yes,  I  think  a  very  marked  influence  in  this  way.     The 
Trustees  of  course  felt  bound  at  once  to  introduce  into  the 
curriculum  of  the  College  all  tho  subjects  understood  as 
those  which  u  liberal  college  takes  up — that  is  to  say, 
classics    and    mathematics,  pure   and    applied,    logic, 
and  mental  and    moral   philosophy,    history,    English 
language   and    literature,    chemistry,    natural   historv, 
and   modern  languages  ;  but,   whereas  natural  philo- 
sophy   was    at    that    time    treated    as    a    branch    of 
mathematics,    and    chemistry    was   regarded     in    the 
light  of  a  chair   of  the   second  and    not  of  the  first 
order,    in    the    course   of  about    10    years    a    great 
change    was    made.      On    the    one    hand,    chemistry 
rapidly  developed  into  a  subject   of  tho   greatest  im- 
portance with  us.    We  were  fortunate  enough  to  have 
Dr.    Frankland    as  our    first   professor,  and    not    less 
fortunate,  on  his  removal  to  London,  in  obtaining  as 
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his  successor  Dr.  Ro.seoe  ;   and  when  tin:  development  w" 

of  the  department  of  chemistry  made    it  seem   to   us  _,  «. 
,     •     ,  i                                                r  .,          ,        ,.                  .31  March  187, 
desirable  to  separate  natural   philosophy  from  mathe-        

unities,  and  make  a  distinct  chair  of  it,  it  will  easily 
be  seen  how  the  peculiar  demands  of  Manchester  would 
lead  to  the  development  of  those  two  professorships 
on  a  more  important  scale,  as  compared  with  the 
rest  of  the  College,  than  might  huve  been  necessary 
elsewhere.  I  should  say  that  there  was  no  conscious 
effort  on  the  part  of  tho  Trustees  or  the  Professors  to 
develope  that  side  of  the  College  rather  than  the  rest ; 
the  process  took  place  spontaneously,  and  these  classes 
at  once  became  very  popular.  The  professors  of 
chemistry  and  natural  philosophy,  Professor  Roscoe 
and  Professor  Clifton,  were  determined  at  the  same 
time  to  maintain  the  thoroughly  liberal  aspect  of 
those  studies;  to  treat  them,  that  is,  in  a  rigidly 
scientific  manner,  and  not  either  in  a  superficial  and 
popular  style,  or  with  a  direct  regard  to  their  industrial 
and  mercantile  applications.  But  in  spite  of  that  the 
number  of  students  in  those  classes  has  gone  on 
increasing  from  year  to  year,  and  those  professorships 
now  rank  among  the  most  important  chairs  in  the 
College. 

7254.  Arc  you  of  opinion  that  (he  study  of  both 
literature  and  science  derives  advantage  from  beiiur 
combined  in  one  institution  ? — I  think  so  very  con- 
iidently,  and  upon  these  grounds.  In  the  first  place, 
as  regards  the  bearing  of  the  combination  on  tho 
chairs  of  science,  it  seems  to  me  that  the  danger,  which 
is  certainly  a  very  real  one,  that  the  applications  to 
practice  of  Applied  and  Experimental  Science  might  be 
more  regarded  than  the  scientific  aspect  of  the  same 
subjects,  would  operate  more  strongly  in  a  college  in 
which  science  only  was  taughl  ;  and  the  professors, 
in  spite  of  their  better  judgment,  could  perhaps 
hardly  avoid  teaching  science  in  a  fragmentary 
and  diluted  instead  of  in  a  more  methodical  and 
systematic  form.  It  appears  to  me,  therefore,  al- 
though it  sounds  like  a  paradox,  that  it  is  more  im- 
portant that  scientific  studies  should  be  treated  as 
portions  of  a  university  and  liberal  education  in  a 
neighbourhood  like  that  of  Manchester,  where  tho 
practical  demands  are  stronger,  than  in  other  parts 
of  England,  where  there  is  less  tendency  to  fall  into 
that  mistake.  Then,  on  the  other  side,  namely,  on 
the  side  of  literature  studies,  the  combination  appears 
to  me  to  be  almost  as  much  to  be  required,  and  for  a 
corresponding  reason.  I  am  Professor  of  Greek  in 
Owens  College,  and  can  speak  with  some  experience 
on  this  subject.  I  believe  that  students  of  clas.-ics 
themselves  would  admit  that  Literature  studies  have 
their  clangers  equally  with  the  studies  of  Applied 
Science.  The  tendency  to  call  into  too  exclusive 
operation  one  set  of  mental  faculties,  the  sesthetical 
side,  of  the  mind,  for  instance ;  and  again  the  tendency 
to  lean  upon  authority  and  tradition,  rather  than 
to  bring  into  play  the  correctives  supplied  by  induc- 
tive processes,  are  very  strong  in  students  of  literature 
studies.  But  classical  studies  have  aspects  in  which 
inductive  methods  cr.n  bo  brought  into  play  ;  as,  i'or 
instance,  philology  has  its  distinctly  scientific  side,  and 
if  clas-ics  are  taught  in  a  college  where  scientific 
studies  have  their"  full  share  of  attention,  there 
seems  to  me  to  be  a  greater  chance  of  the  scientific 
aspects  of  philology  being  also  well  attended  to.  One 
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i>,.ol'i^-or  Max  Miiller  at  Oxford,  an.  I  Curtins 
mid  others  in  Cermauy,  is  due  in  QO  Small  degree  to 
the  reaction  of  the  methods  of  experimental  science 
ii|i..n  language  studies.  That  1  think  is  a  matter 
of  fact  which  does  not  admit  of  nny  doubt,  and, 
for  (hat  reason,  I  think  that  classical  students,  no 
less  than  men  of  science,  would  desire  that  any 
College  for  the  higher  education  should  give  fair 
room  to  both  of  those  studies.  And  then,  if  I  might 
touch  upon  another  aspect  of  the  same  question, 
not  only  do  I  think  that  men  of  science  undergo  a 
useful,  I  will  not  say  corrective,  but  a  useful  influence 
from  the  co-existence  in  the  same  College  of  language 
studies,  but  (hat  for  another  reason  also  they  should 
desire  this  combination.  Men  of  science  of  the  highest 
kind  would  certainly  be  the  last  to  say,  as  some  are 
inclined  to  say  for  them,  that  their  studies  are  chiefly 
or  solely  worthy  to  be  promoted,  because  of  their  direct 
tendency  to  promote  the  material  interests  of  the 
population.  They  would  stoutly  resist  any  such  claim 
if  made,  as  it  would  at  first  sight  seem,  in  their  favour, 
and  I  am  sure  they  would  maintain  that  from  the  point 
of  view  of  culture  and  disciplinary  methods,  as  well 
as  from  the  point  of  view  of  material  interests,  Applied 
and  Experimental  Science  is  entitled  to  hold  a  very 
important  status.  For  my  own  part,  I  feel  this 
strongly,  and  on  estimating,  as  I  can  fairly  do,  the 
effect  on  our  own  students  for  the  last  10  years  of  the 
introduction  into  our  regular  curriculum  of  a  large 
amount  of  Experimental  Science,  I  can  safely  assert 
that  the  influence  of  that  introduction  on  the  students, 
not  merely  on  those  who  are  going  into  some  scientific 
profession,  but  on  the  ordinary  students,  has  been 
of  the  most  beneficial  kind  ;  and,  therefore,  it  appears 
to  me  that  the  claim  of  the  studies  of  Experimental 
Science  to  rank  very  high  in  respect  of  culture 
and  discipline,  is  promoted  by  the  combination  in 
one  academical  institution  of  the  two  not  rival  but 
parallel  branches  of  education.  One  might  illustrate 
that  from  the  history  of  the  last  three  or  four  centuries 
in  the  matter  of  other  professional  and  quasi  pro- 
fessional studies  :  I  mean  those  of  theology,  juris- 
prudence, and  medicine.  No  one  can  fail  to  see  that 
on  the  one  hand  those  three  great  professions  have 
benefited  enormously  from  the  fact  of  their  being 
recognized  as  having  their  place  in  the  scope  of  a 
liberal  education,  and  it  is  equally  clear  upon  the  other 
side  that  the  mental  discipline  of  universities  and 
colleges  Las  been  greatly  promoted  by  the  combina- 
tion of  those  professional  studies  in  their  ordinary 
curriculum. 

7255.  What  conclusions  on  this  head  has  the 
experience  of  our  older  Universities  and  of  the  German 
Universities  led  you  to  form  ?  —  I  think  that  the  ex- 
perience of  the  English  and  German  universities  is 
unquestionably  in  support  of  the  conclusions  which  I 
have  offered.  For  instance,  nothing  can  be  more 
incorrect  than  to  suppose  that  in  Germany  the 
great  attention  paid,  of  late  years  comparatively, 
to  scientific  and  experimental  studies  is  limited  to 
the  new  institutions  called  Polytechnica.  Although 
(here  have  been  founded  in  many  parts  of  Germany 
the  special  institutions  called  Polytechnic  Schools, 
yet  the  older  Universities  of  Berlin,  Gottingen,  Heidel- 
berg, and  Leipsig,  have  all  given  the  most  cordial 
welcome  to  the  new  studies,  if  I  may  use  the  phrase, 
and  have  given  them  an  ample  share,  both  of  endow- 
ment and  of  academical  importance  and  dignity.  In 
England  also,  it  is  well  known  that  Oxford,  for  some 
years  pa<t,  and  Cambridge,  more  recently,  are  showing 
great  energy  in  the  same  direction.  From  what  1 
heard  from  (hose;  whom  I  know  at  Oxford,  the 

ieal  men  are  quite  devoid  of  any  feeling  of 
jealousy  of  the  new  .-Indies  or  their  representatives. 
Tn  our  own  College  the  same  thing  is  true.  We  find 
no  difficulty  whatever  in  reconciling  any  conflicting 
cl-iims  of  the  two  sides.  Each  is  conscious  of  the 
great  value  derived  to  itself  from  the  other,  and  the 


only  limit  to  the  development  of  both  is,  of  course, 
that  of  the  teaching  power  and  endowments. 

7256.  1  understand   yon    to    express  n  very  decided 
opinion   that  it   is  desirable   that   both   literature  and 
science  studies   should  be  combined  in  one  institution, 
but  1  do  not  exactly  understand  whether  you   think 
it    desirable    that    each    student    should    study    both 
literature    and    science? — It   would     be    impossible, 
perhaps,  to  lay  down  an  infallible  rule  upon  that  head. 
It  would  be  quite  clear,  for  example,  that  there,  must. 
always  be  a  certain  residuum  of  students  who,  for 
reasons  derived  from  their  future  professions,  have  paid, 
and  will  pay,  a  much  larger  amount  of  attention   on 
the  side  either  of  literature  studies  on  the  one  hand  or 
of  science  on  the  other.     Those  who  are  going  to  the 
bar,  or  those  who  are  about  to  take  holy  orders  either 
in  the  Church  of  England  or  in  any  denomination   of 
nonconformists,  will,  of  course,  naturally  be  disposed, 
and  reasonably  so,  to  give  much  more  of  their  lime  to 
literature  studies  than  to  science  studies ;  whilst,  on 
the   other    hand,    those   who   are    about  to   become 
manufacturing  chemists,  or  engineers,  or  machinists, 
will  have  the   opposite  tendency.     But,  allowing  for 
some  little   play  of  a  man's  preference   in   those   two 
directions,  it  does  appear  to  me  that  it  is  desirable 
that  some  pressure  should  be  used  by  the  heads  of 
institutions  like  Owens  College  to  induce  the  science 
men  to   take  up  some  share  of  literature  studies,  and 
to  induce  the  arts  men  to  take  up  some  share   of 
science  studies. 

7257.  Are  your  students  at  liberty  to  select  what 
subjects  of  study   they   themselves   prefer  ?  —  They 
are   at   liberty,    absolutely.     The  only   limitation    to 
their  discretion  is  in  this  way,  that  we  give  certain 
pecuniary   advantages  in  the    shape  of   composiiion 
fees  to  those  who  take  up  those  lines  of  study  which 
we    ourselves  recommend    under   certain    conditions. 
And   it  may  be   pointed  out  that  our  regular  courses 
are  directly  fashioned   to  meet  the   requirements  of 
the   London    University    degrees,    and    that,    as    the 
London  University  demands  of  all  those  who  seek  its 
degrees,  whether  in   arts,  or  in  science,  or  in  law,  or 
even  in  medicine,    they  must  first    of  all    matricu- 
late, every  holder  of  a  degree  in  the  University  of 
London  must,  needs,  at  one  stage  of  his  preparation  for 
the  degree,  have  gone   through  a  preliminary  culture 
both  in  science  and  in  literature.     Thus,  a   bachelor 
of  science  must  have  shown  himself  possessed  of  the 
minimum  of  classics,  and  a  bachelor  of  arts  or  laws, 
of  the  minimum  of  science.    Therefore,  in  this  way,  our 
own    conclusions    are    materially    aided    by    the    line 
taken  by  the  University  of  London. 

7258.  Will  you   state   what    endowments   or  other 
sources  of  income  Owens  College  possesses  as  appli- 
cable  to  instruction  in   science  ? — I  have  prepared  a 
statement   in   accordance    with    the   request  of   the 
Commission,  received  some  months  ago  and  dated  June 
last  year,  that  we  would  furnish  the  Commission  with 
a  statement  of  all  sums  applied  to  the  advancement  of 
science  or   scientific   instruction  in  Owens    College, 
whether   derived  from   endowments  or   parliamentary 
grants.     The  Commissioners  wished  that  this  should 
be    stated   in   detail  as  far  as  possible,  and  we   have 
prepared  for  the  Commission  a  table  which  sets  forth 
that     our    funds   are    derived   first    of    all    from    the 
endowment  left  by  the  founder  ;  secondly,  from  endow- 
ments and  contributions  given  at  various  times  by  other 
benefactors  in  support  of  his  endowment  ;  and  thirdly. 
from  fees  paid  by  the  students.     Under  the  first  head 
details  arc  given,  from  which  it  will  be  seen  that  we 
have  an  estate  of  91,325/.,  and  that  the  gross  income 
derived  from  that,  which  is  the  founder's  endowment, 
is  3,1977.     This  income  is  applied  to  the  payment  of 
the    fixed    salaries   of    the    professors    and    assistant 
lecturers,  and  of  the  general  expenses  of  management, 
including  therein   the  appliances  (apparatus,  models, 
specimens,  diagrams,   &c.),    and   the  current   working 
expenses    of  the    several   scientific  departments,    and 
also  the  maintenance  of  the  library.     An  estimate  of  the 
proportion  of  the   total  expenditure  which  is  incurred 
for  scientific  instruction  is  given  in  the  accompanying 


ROYAL    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.  :— MINUTES    OP    EVIDENCE.  477 


return  marked  C.  Secondly,  the  endowments  and 
Contributions  given  at  various  limes  by  oilier  bene- 
factors, which  are  applied  wholly  or  in  part  In  scientific 
purposes,  consist  of  the  following  sums  : — First,  the 
auxiliary  fund  of  about  10,OOO/.,  out  of  which  the 
following  sums  have  been  expended  on  science'  : 
2,7901.  in  tho  erection  and  fitting  up  of  u  chemical 
laboratory,  and  451/.  in  building  and  titling  up  clnsa 
rooms  for  the  engineering  and  mechanical  drawing 
classes,  making  a  total  of  3,242/.  spent  upon  the 
science  department  exclusively.  The  balance  of  this 
contributory  fund  amounts  to  6,533/.,  giving  a  gross 
income  of  2451.  This  is  carried  to  the  general 
account  and  applied  to  the  same  purposes  as  the 
income  derived  from  the  founder's  endowment. 
Then  there  are  several  sums  amounting  to  350/.  per 
annum,  contributed  for  a  period  of  four  or  five  years 
in  support  of  the  science  department.  Next  comes 
the  Engineering  Instruction  Fund  of  0,4121.,  pro- 
ducing a  gross  yearly  income  of  378/.,  which  is 
applied,  of  course,  wholly  to  the  payment  of  the  salary 
of  the  Professor  of  Engineering,  and  of  the  expenses 
of  his  department  ;  fourthly,  there  is  another  en- 
gineering fund,  the  Ashbury  endowment  of  5,000/., 
subject  to  the  payment  of  1,000/.  to  another  institu- 
tion, which,  when  realized,  will  be  mainly  applied  in 
engineering  scholarships.  There  arc  besides  some  minor 
sums.  Then  follows  the  Dalton  fund  of  4,1251., 
giving  an  income  of  165/.  per  annum,  applied  to 
two  scholarships  of  50/.  each  per  annum  in  chemistry, 
to  scholarships  in  mathematics  and  natural  philosophy, 
and  to  a  prize  in  natural  history.  Last  of  all  (Table  B.) 
come  the  fees  paid  by  students  in  science  classes  in 
the  present  session,  which  fees  amount  to  1,946/.,  out 
of  which  1,463/.  is  payable  to  the  professors  of  those 
classes,  and  the  balance,  4821.,  is  applied  to  the  general 
expenses  of  the  College.  Another  table,  Table  E, 
shows  the  proportions  in  which  the  income  of  the 
endowment  fund  is  apportioned  to  the  science  side  and 
the  non-science  side  of  the  College  respectively.  The 
result  is  this,  that  six  science  professors  and  five 
assistant  lecturers  on  the  science  side  receive  among 
them  2,1001.,  whereas  seven  professors  of  the  non- 
science  subjects,  and  one  assistant,  receive  among 
them  1,600/. ;  so  that  2,100/.  are  bestowed  by  way 
of  stipend  to  the  science  professors  and  lecturers,  and 
1,600/.  to  the  arts  professors  and  lecturers,  showing 
that  the  science  side  has  a  tendency  to  encroach 
beyond  the  half  which  would,  in  the  nature  of  things, 
have  been  its  proper  share.  \_The  witness  delivered  in 
the  following  statement : — ] 

THE  OWENS  COLLEGE,  MANCHESTER. 

The  sums  applied  to  the  advancement  of  science  or  to 
scientific  instruction  in  the  Owens  College,  Manchester, 
are  derived  from  the  following  sources  : — 

1.  The  endowment  of  the  Founder  of  the  College. 

2.  The  endowments  and  contributions  given  at  various 

times  by  other  benefactors. 

3.  The  fees  paid  by  students. 

1.  The  endowment  of  the  founder  consists  of — 


£  s. 
42,400  0 

2,769  18 

46,049     7 

105  17 


d. 

0  new  three  per  cent,  annuities. 
7  three  per  cent,  consols. 
6  India  four  per  cent,  stock. 
3  cash  in  bank. 


Total  .£91,325 


And  the  gross  income  arising  therefrom  is  3.197/.  Is.  5d. 

The  income  is  applied  to  the  payment  of  the  fixed 
salaries  of  the  professors  and  assistant  lecturers,*  and  of 
the  general  expenses  of  management,  including  therein  the 
appliances  (apparatus,  models,  specimens,  diagrams,  &c.) 
and  the  current  working  expenses  of  the  several  scientific 
departments,  and  also  the  expenses  of  the  library. 

An  estimate  of  the  proportion  of  the  total  expenditure 
which  is  incurred  for  scientific  instruction  is  given  in  the 
accompanying  return  marked  C. 

*  See  Table  E.  in  page  478. 


2.  The  endowments  and  contributions  given  at  various     j  (;  (jreen. 
times  by  oilier  benefactors  which  are  applied  wholly   vood,Eiq.  B   I 

or  in  p;irt  to  scientific  purposes,  consist  of — 

a.  The    auxiliary  fund,    out    of   which    the    following    31  Marc'"871 
suma  have  been  expended  : — 

£      s.     d. 
2,790  19     8  in  the  erection  and  fitting  up  of  a  chemical 

laboratory ;  and 
451     4     5  in  building  and  fitting  up  class  rooms  for 

the  engineering  and  mechanical  drawing 

classes. 


.£3,242    4     1 


The  balance  of  the  fund  amounts  to  6,5332.  6*.  \J.,  from 
which  a  gross  income  of  2452.  Is.  6rf.  is  derived.  This  is 
carried  to  the  general  account  and  applied  to  the  same 
purposes  as  the  income  derived  from  the  founder's 
endowment. 

6.  A  sum  of  2002.  per  annum  contributed  for  five  years 

in  aid  of  the  chemistry  department. 
A  sum  of   !;")()/.  per  annum  contributed  for  a  period, 
not  exceeding  four  years,  in  aid  of  the  mathematics 
department. 

c.  The  engineering  instruction  fund  of  9,47-2.  15s.,  pro- 

ducing a  gross  yearly  income  of  3782.  18s.  'id., 
which  is  applied  to  the  payment  of  the  salary  of  the 
Professor  of  Engineering,  and  of  the  expenses  of  his 
department. 

d.  The  Ashbury  endowment  of  5,0002.,  subject  to  a  pay- 

ment of  1,000?.  hereafter  to  purposes  unconnected 
with  the  College,  as  prescribed  by  the  donor.  The 
yearly  income  is  4002.,  but  the  income,  except 
502.  per  annum  offered  for  two  scholarships  in 
engineering,  will  not  be  available  for  two  or  three 
years.  It  will  then  be  applied  in  payment  of 
scholarships  in  engineering,  and  for  other  purposes 
connected  with  that  department. 

e .  A  further  contribution  of  varying  amount,  say  about 

1002.  per  annum  for  five  years,  also  in  aid  of  the 
engineering  department. 

/.  The  Dalton  fund  of  4,1251.,  producing  an  income  of 
1651.  per  annum,  applied  to 

Two    scholarships   of   501.   each   per  annum  in 

chemistry. 
Two  ditto  of  252.  each  per  annum  in  mathematics 

and  natural  philosophy. 
One  annual  prize  of  15/.  in  natural  history. 
Out  of  the  funds  accruing  from  scholarships  not  awarded, 
entrance  exhibitions   in  chemistry  and  mathematics  have 
been  given  for  many  years  past. 

3.  The  fees  paid  by  students  for  science  classes  in  the 
present  session  amount  to  1,9462.  8s.  5d.,  out  of  which 
1,4632.  14s.  lid.  is  payable  to  the  professors  of  those 
classes,  and  the  balance,  4822.  13s.  6d.,  is  applied  to 
the  general  expenses  of  the  College. 


22d  March  1871. 

A. — RETURN  of  NUMBER  of  SCIENCE  STUDENTS  attending 
in  1870-1,  with  an  estimate  of  the  average  fees  paid 
by  each,  and  the  cost  of  each  to  the  College : — 


Session  1870-1. 


Art  students 
Science    „ 


150 
111 

261  day  students. 


No.  of  STUDENTS  in  the  several  SCIENCE  CLASSES. 

rLower  junior,  A.  division       -  45 

Do.         B.         „          -  38 

Mathematics             -•<  Higher  junior                          -  34 

Lower  senior               -             -  13 

l.Higher  senior                         -  4 

"Experimental  course,  mechanics  91 

Do.                physics  45 


Natural  Philosophy  -< 


Engineering 


Mathematical  course,  junior  -  9 

Do.               senior  -  4 

_  Physical  laboratory     -             -  3 

;  Mechanical,  junior                   -  19 

Do.        senior     -            -  4 

Civil,  junior  -                          -  15 
.  Do.  senior  -                         -2. 
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.     Geometrical  and  Mecban^lDrawin^  ^ 

senior  class  - 

extended 


Chemistry     - 


Natural  History 


organic, 
course 

technology  - 
calculations  - 
analytical     • 
Laboratory     - 

r  Analytical     physiology     and 
zoology 

—  S     f\         \ 


Geology 
Botany 


24 

118 
29 

S 
10 

6 

25 
60 

13 

11 

9 


B.— AMOUNT    PAID    by  DAY    STUDENTS  in   SCIENCE 


CLASSES: — 


£    s. 


Mathematics    - 


..    =     173 


d. 
6 


Natural  philosophy  -         -         -         • 

Engineering  and  mechanical  drawing 

Chemistry,  lectures  -        -         -        4/41 

„          laboratory       -         -        703    3 


373  17     5 
155  16     5 


0 


Natural  history 


1,178     2    9 
65  10    4 


Of  this 
and 


.£1,946 

1,463  14  11  is  paid  to  professors, 
482  13     6  is  retained  by  the  College. 


.£1,946     8     5 


Average  fees  paid  by  each  science  student : — 

.£1,9468    5     _       j-  10    8 


C. — ESTIMATE  of  the  COST  to  the  ENDOWMENT  FUND 
of  tbe  SCIENCE  CLASSES  : — 

£      s.  d. 
Professors'  salaries   -  -    1,693    4     5 


Assistants'       ,,---• 
Servants'  wages        .... 
Working  expenses  of  science  department 
Half  of  general  expenses,  not  including  any 
of  the  above  items         ... 


Less  College  share  of  science  fees 


425  0  0 

143  0  0 

633  10  11 

666  1  1 

3,560  16  5 

-       4S2  13  6 

.€3,078  2  11 


Average  cost  of  each  science  student : — 


.£3,078    2  11 


111 


—     =      27  14 


D. — ESTIMATE  of  the  COST  to  the  ENDOWMENT  FUND 
of  the  ARTS  DEPARTMENT  : — 

£      s.   d. 
1,500    0     (I 


Professors'  salaries   - 

Assistants'       ,, 

Half  of  general  expenses  of  establishment  • 


Less  College  share  of  arts  fees    - 

Average  cost  of  each  arts  student : — • 
.£1,749     2 


50    0  0 

666     1  1 

2,216     1  1 

466  18  4 

.£1,749     2  9 


150 
Average  fees  paid  by  arts  students  :  — 


•.l>'-*-'    -     •'     =      11  13    3 


_ 

l.-.n 


E. — FIXED  SALARIES  PAID  to  PROFESSORS  and  ASSISTANT  LECTURERS: — 


ARTS. 

Professor  of  Greek         - 

Professor  of  Latin         - 

Professor  of  English  language  and  literature 

Professor  of  ancient  and  modern  history 

Professor  of  mathematics  (half)      - 

Professor  of  logic  and  mental  and  moral  philosophy  \ 

Professor  of  political  economy    -         -         -         -   J 

Professor  of  jurisprudence  and  law         ... 

Professor  of  modern  languages     - 


Professors. 

SCIENCE. 

Professor  of  mathematics  (half) 


£ 

350 

250 

300 
175 
250 

75 
100 

1,500 


6     2 

i  Hr 


Mathematics 


Assistant 
100 


Senior  professor  of  natural  philosophy  and  direc- 
tor of  physical  laboratory 
Junior  professor  of  natural  philosophy 
Professor  of  civil  and  mechanical  engineering 
Professor  of  chemistry       .... 
Professor  of  natural  history        - 


Lecturers 

Mathematics  (transferred  to  arts). 

„  for  evening  lectures 

Natural  philosophy  - 
Engineering     - 
Chemistry,  senior  assistant 

„          junior        „ 
Natural  history,  occasional 


100 
.£1,600 


£ 

175 

400 
150 
300 
350 
250 


1,625 


100 

100 

90 

100 
80 
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.t'2,100 


7259.  Mathematics  is  divided  between  the  literature 
side  and  the  :cicnce  i-idp,  is  it  not? — Yes, mathematics 
being  indispensable  on  the  one  hand  to  tbe  arts  students, 
and  alM>  indispensable  to  the  science  students,  we 
thought  it  was  lair  to  divide  the  lees  payable  to  that 
chair  between  the  two  sides  of  tbe  College.  On  the 
other  hand,  we  of  course  set  down  chemistry  and  natural 
philosophy,  of  which  subject  we  have  two  professors, 
civil  and  mechanical  engineering,  and  natural  history, 
to  science  ;  we  srt  down  (Ircel;,  Latin,  English,  and 
history,  logic,  political  economy,  jurisprudence,  and 
modern  languages,  to  the  arts  side,  although  it  might 
be  fairly  urged  that  modern  languages  arc  as  neces- 
sary to  the  student  of  science,  as  they  are  to  the 
student  of  literature.  I  think  we  have  thrown  on  the 
literature  side  almost  all  that  was  doubtful  and  that 
might  fairly  be  claimed  cm  both  sides,  so  that  the 


resulting  figures  which  I  have  read  might  have  been 
made  stronger  in  the  way  of  showing  that  the  science 
side  receives  on  the  whole  much  more  than  one  half 
of  our  income.  Having  said  what  is  paid  to  tbe 
science  professors  and  their  assistants  from  the 
endowment  fund,  I  proceed  to  state  what  is  paid  to 
them  as  their  share  of  the  fees  paid  by  the  students. 
The  gross  amount  paid  by  the  students  in  the 
present  session  in  the  day  classes  is  3,350/.  Of 
that  the  College  retains  950/.,  leaving  2,4GO/.  to 
be  divided  between  the  professors  of  arts  and 
science  respectively.  Of  that  sum  the  professors  on 
the  science  side  receive  1,4637.  and  the  arts  pro- 
f'es.-ors  receive  about  950/.  Then  another  comparison 
is  this,  namely,  of  thenett  cost  to  the  endowment  fuud 
of  each  science  student  and  of  each  arts  student 
respectively  ;  and  this  we  get  at  in  the  following 
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way,  although,  of  course,  there  is  an  element  of 
uncertainty  in  the  comparison.  We  take  the  whole 
2(31  students,  and  we  go  through  a  careful  examina- 
tion of  the  list,  and  try  to  determine  how  many  of 
them  may  be  called  science  students  and  how  many 
literature  or  non-science  students,  and  wo  find,  by  the 
best  means  of  comparison  that  we  have,  that  111 
should  be  classed  as  science  students  and  150  as 
non-science  students.  We  have  taken  the  total  sums 
spent  in  the  science  and  non-science  sides  respectively, 
and  substracting  from  those  two  totals  the  income 
derived  from  fees  by  the  College  at  present,  the 
residuum  leaves  us  the  nett  cost  to  the  institution 
of  the  two  sides  respectively.  We  then  divide  the 
two  residue  sums  by  1 1 1  in  the  one  case,  and  150  in 
the  other  case,  and  the  result  shows  that  each  science 
student  costs  the  endowment  271.  1 5s.,  and  each 
arts  student,  or  non-science  student,  costs  the  endow- 
ment 1 II.  13s.,  and  that,  although,  from  the  nature  of  the 
case,  the  fees  paid  by  the  science  men  are  much  heavier 
than  those  paid  by  the  non-science  men.  Every  science 
student  on  the  average  pays  177.  10s.,  and  every  arts 
student  pays  97.  7s.,  so  that  while  the  science  men  pay 
on  the  average  twice  as  much  as  the  non-science  men, 
they  yet  cause  a  nett  expenditure  to  the  endowment  of 
271.  los.  against  a  nett  expenditure  of  111.  13s.  in  the 
other  case.  Of  course  the  addition  of  the  two  sums 
would  give  about  457.  as  the  gross  cost  of  each  science 
man  against,  in  the  other  case,  about  20/. 

7260.  And  do  those  science  fees  include  all  the  cost 
of  laboratory  instruction  ? — Yes.     One  of  the  papers 
which  I  have  handed  in  contains  details  of  the  fees  paid 
by  the  students.      In  pure  mathematics  they  amount 
to  3467.,   natural    philosophy  373/.,   engineering  and 
mechanical  drawing    1551.,  chemistry    lectures    4751., 
and  laboratory  7037.,  making  the  total  of  the  chemistry 
fees  1,1787.,  and  natural  history  657.   10s.,  making  a 
total  of  almost  2,0007.,  in   fees,   paid  by  the  science 
side  of  the  College. 

7261.  Do  you  consider  the  income,  whether  derived 
from   endowment  or  from   fees,  adequate  to  meet  the 
cost  of  the  instruction? — -By  no  means.     If  1  under- 
stand the  question  to  mean  whether  an  effort  on  our 
part    to  teach   the   subjects  as  they  should  be  taught 
would  call  for  further  expenditure,   I  would  say  with 
great    confidence    that   even    as    it  is    our     Science 
Department  may  be  said  to  be  starved.      We    have 
not  the  proper  number  of  assistants,  for  example,  nor 
of  professors,    nor    (although    I    say    so    with    some 
reluctance)  do  I    think  that   the  professors  arc  ade- 
quately paid  for   the   amount  of  time  and   work   that 
they  bestow  upon  the  instruction. 

7262.  Is  the  scale  of  fees  as  high  as  you  think  it 
would  be  safe  to  place  it  ? — I  cannot  but  think  that  it 
is.      I  may  first  of  all  remark    that,   in    comparison 
with  other  institutions  of  the  same  kind,  our  fees   are 
much    lower    than    the    fees  at    University    College ; 
perhaps  quite  one  half  lower.     At  King's  College  the 
same  statement    would  hold  good.     At  Glasgow  the 
fees,  I  think,  are  about  the  same  as  ours.      I  should 
like  to  put  before  the   Commission  the  following   in- 
teresting comparison.     I  find,  by  looking  at  the  last 
report  of  University  College,   that,  our   scale   of  fees 
being  about  one  half  lower  than    that  which  obtains 
there,    the  average  payment   made    by    our  students 
is  almost  the  same  as  the  average  payment  made  by 
the  students  of  University  College.     The  total  number 
of  students   iu   that  College   la.^t  year  was   291,   and 
the   total    number    of   students  at    our   College    this 
year    is    261,  so   that    the    numbers   are  sufficiently 
near    to    allow    of   u    fair    comparison.       The     291 
students    in   the  Arts  Faculty  of  University  College 
(which   is  equivalent  to   literature  and  science  with 
us;   paid    last   year    4,0007.,   or  about   147.  for  each 
student.       In    Owens    College   in    the    current    year 
the  261  students  paid  3,3507.,  or  almost  exactly  137. 
a  man.     Those  fees  being  twice-  as  high  at  Univer- 
sity College,    the  average   payment  by   each  man   is 
almost  the   same   as  with   us,  147.  against   137.  ;    and 
the    conclusion    which    one   must    draw    from    those 
figures  is,  that  anything  like  an  important  increase  of 


our  fees  would  lead  to  a  large  reduction  in  the  number     J.  (7.  Green' 

of  classes  at  tended  by  each  student,  and  Iu  a  fulling  oft'   vood,E»<],B.A. 

in  the  work  done   by  I  lie   College  and   in  the  benefit 

accruing    to    the  public.     There    may,  of  course,   be    " 

modifying  circumstances  which  would   tend   i<>  \titteo 

the   force  of  those  figure.-:,  hut  at  the   s.-ime  time    the 

discrepancy  is   very  great  when  a  scale   of  fees  twice 

as  high  produces    almost    exactly  the  same   amount. 

Therefore,   it    is   impossible    not   to   suppose   that    an 

important  alteration  in   fees  would  load  to  a   falling 

off  in  the  number  of  elasses  attendee!. 

7263.  (Dr.   Slmrpcy.)  Can    you    say  what    is    the 
actual  fee,  say  for  Greek? — The  Owens  College  fee  is 
2£  guineas  for  the  session  of  35  weeks,  three  lectures 
being  given  weekly,  and  that.   I  ought  to  say,  is  a 
somewhat   lower  fee  than  is  paid   in    corresponding 
classes.     The  average  fee  paid  by  our  men  is  6</.  or 
Id.   per  lecture.     I  mean   that,   supposing  there  are 
three  lectures  in   a  given  class    weekly,  Is.   9d.  per 
week  would  be  the  sum  paid  by  each  student,  and 
if  you  multiply  that  by  35,  it  will  give  the  actual 
sessional  fee.      It  is  a  sliding  scale,    the  unit  being 
slightly  less  as  the  number  of  weekly  lectures    in- 
creases ;  but  still,  allowing  for  the  sliding  scale,  that 
is  about  the  average  payment  of  the  students,  6d.  or 
lil.  per  lecture. 

7264.  (C/Mirmrtn.)  Can  you  supply  the  Commission 
with  some  details  as  to  the  gradual  growth  of  your 
Science  Department  ? — I  may   state   that  when  the 
College  was  first  opened  the  classes  met  in  what  was 
simply  a  large  house,  a  convenient  house  purchased  by 
the  Trustees,  as  giving  on  the  whole  a  fair  provision  for 
the  first  wants.     I  ought  to  add  also  that  Mr.  Owens' 
will  left  us   no   power  to  employ  any   portion  of  his 
estate  for  the  purchase  or   erection   of  buildings.     It 
was,  therefore,  determined  to  buy  a  large  house,  and  to 
take  time  to  see  what  should  be  done  ultimately.  One  of 
the  Trustees,  a  friend  of  Mr.  Owens,  paid  the  cost  of 
that  house,  and  made  a  present  of  the  title  deeds  to  the 
trust  ;  and  something  like  2,0007.  was  at  once  spent 
upon   the  building  of  n  good  laboratory,   under    Dr. 
Frankland's  supervision.    However,  in  about  ten  years, 
or  less  than  ten  years,  we  were  outgrowing  the  narrow 
limits  which  we  had  assigned  to  ourselves,  and  it  began 
to  be  necessary  for  us  to  ask  the  public  of  Manchester 
to  find  vis  funds  for  either  an  enlargement  or  the  erec- 
tion of  new  buildings.     This  necessity  arose  in  the 
first  instance  rather  from  the  science  than  from  the 
arts  side,  because  a  professor  of  Greek  or  Latin  wants 
nothing  more  than  a  classroom  of  certain  dimensions, 
a  black  board,   a  piece  of  chalk,  and  a  library,  and  ho 
is  fully  furnished  ;  whereas,  in  almost  all  the  science 
departments  room   is  wanted  for  laboratory  purposes, 
for  illustrative  lectures,  for  museums,  and  for  a  number 
of  other   expensive    demands.       In    1859    I   think  it 
was   that   we   first   established   a    separate   chair    of 
natural  philosophy.     Professor  Clifton,  now  of  Oxford, 
was    the    first    professor    appointed,    and    under    his 
energetic    direction    that    department    soon    assumed 
important  proportions,    and    demanded    enlarged  ac- 
commodation.     Then,    some    few    years   after,   the 
engineers    of   Manchester    invited    us    to    found    an 
engineering  professorship,  they  finding  the  funds  for 
the  foundation  themselves.     That  immediately  led  to 
the    same  necessity;    and    although   the  arts  classes 
had  also  grown  rapidly,  yet  the   problem  of  finding 
room  for  them  was  much  more  easily  met  than  that 
of  finding   room  for  the  corresponding  classes  on   the 
science  side.     Within  a  year  only  we  have  found  it 
necessary  to  cut  our  natural  philosophy  professorship 
in  two,  and  to  appoint  a  coadjutor  professor,  so  rapidly 
was  the  demand  for  teaching  power  in  that  particular 
subject  growing.     Professor  Clifton  was  followed  hy 
Professor  Jack,  who  raised  the  classes  even   beyond 
the  point  of  success  which  Professor  Clifton  attained. 
and    now,   within    the    course  of  12  months,   Doctor 
Balfour  Stewart  having  taken  Professor  Jack's  place, 
it  was  found  we  could  not  with  justice  to  that  depart- 
ment even  wait  until  we  entered  on    our  new  build- 
ings, but  we  were  obliged  in   our   present  buildings, 
at   the    risk   of   keeping    the    department   down,   to 

3O4 
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J.  G  C,rfn.    mnke    provision    lor    a    physical    laboratory,    and   to 
mml,K*q.,B.A.    appoint  a  second  or  coadjutor  professor.     1  hat  appoint- 
ment has  boon  made,  happily  for  us,  for  Doctor  Baltour 
31  March  1071.    Stewart'.*   unfortunate   accident  in  November   would 

|mvt,  robbed  us  of  our  professor  altogether,  unless  we 

hii.l  Driven  him  n  colleague.  Thus,  even  nt  the  present 
moment,  in  what  is  nothing  more  than  a  large  house, 
we  have  contrived  to  fit  up  a  physical  laboratory  of 
some  size,  and  have  appointed  a  skilled  assistant,  so 
that  we  have  now  two  professors  and  an  assistant  in 
natural  philosophy  ;  we  have  a  professor  of  chemistry 
and  two  skilled  assistants ;  we  have  a  professor  of 
engineering  and  one  skilled  assistant  ;  hut  wo  have  at 
present  only  one  professor  of  natural  history,  who 
takes  geology,  zoology,  and  botany,  and  that  is  a 
department  which  I  think  most  loudly  calls  for  imme- 
diate attention  and  development.  But  further,  we  feel 
that  we  ought  to  have  a  separate  professor  of  archi- 
tecture, and  the  arts  of  construction,  and  at  present 
the  surveying  branch  of  engineering  is  necessarily 
done  in  a  somewhat  inadequate  way,  owing  to  the 
want  of  larger  teaching  power.  I  might  also  say 
that  natural  philosophy  with  us  includes  really  three 
distinct  branches  ;  it  means  the  mathematical  applica- 
tions of  the  subject,  which  are  wholly  cut  oif  by  us 
from  the  professor  of  pure  mathematics;  and  it 
means  experimental  mechanics,  and  experimental 
physics,  and  that,  too,  in  all  its  branches.  Thus  it 
will  be  plain  that  it  is  only  by  making  the  course 
extend  over  two  years,  or,  perhaps,  even  two  and  a 
half  years,  the  professor  can  pretend  to  cover  the 
whole  range  which  belongs  to  him.  When  we  have, 
as  we  hope  to  have  soon,  when  Professor  Stewart- 
returns  to  us,  the  two  professors  in  full  working  order, 
we  shall  probably  be  able  to  cover  the  whole  ground 
each  year. 

7265.  Did  the  demand  for  increased  accommodation 
lead  to  that  movement  known  as  the  Owens  College 
Extension  movement? — Yes. 

7266.  What  are  the  prospects  of  that  movement  at 
present? — That  movement  dated  from  the  year  1866. 
A  paper  was  drawn  up  by  the  Professors  at  the  request 
of  the  Trustees,  which  contained  a  statement  of  the 
extensions  most  urgently  called  for.   Those  extensions, 
so  far  as  the  science  side  of  the  College  goes,  were 
as  follows  : — First,    a  chair  of  civil  and  mechanical 
engineering,  and,  if  possible,  a  chair  of  architecture ; 
second,  a  chair  of  applied  geology  and  mining  ;  third, 
a  chair   of  astronomy  and    meteorology  ;  then    the 
appropriation,   fourthly,   of  sums   for   the   extension 
and    maintenance    of   the    chemistry,    physics,    and 
natural  history  appliances,  and  the  establishment  of 
museums  and  other  collections  in  these  and  in  the 
engineering  departments  ;  and,  lastly,   the  introduc- 
tion, if  possible,  of  a  school  of  medicine.     Elaborate 
statements   on    these    subjects   were    laid    before    a 
meeting  in  the  Manchester  Town  Hall.     This  paper 
A,  which  I  beg  leave  to  hand  in,  contains  the  recom- 
mendations of  the  professors  as  to  the  extensions,  and 
paper  B,  which  I  will  also  hand  in,  is  the  substance  of 
n  statement  laid  before  Mr.  Disraeli's  Government  in 
1868  :— 

A.— OWENS  COLLEGE. 
SUGGESTIONS  FOR  ITS  EXTENSION,  &c. 

The  Principal  and  Professors  of  Owens  College,  under- 
standing that  there  is  a  prospect  of  immediate  action  being 
taken  by  the  Trustees  in  order  to  obtain  new  college  build- 
ings, desire  respectfully  to  lay  before  them  the  opinions 
which,  after  mature  consideration,  have  been  formed  by  the 
Professors  on  this  subject. 

In  a  document  presenter!  by  the  Professors  in  March 
lS(i(i.  and  adopted  and  printed  by  the  Trustees,  it  has  been 
made  clear  that  the  authorities  of  the  College  contemplate 
not  merely  the  erection  of  new  buildings  in  a  better  site, 
but  also  a  very  considerable  extension  of  the  scheme  of 
studies  pursued.  In  the  following  paper  we  proceed  to 
suggest  in  greater  detail  what,  in  our  opinion,  the  character 
of  that  extension  should  be. 

I.  We  conceive  that  the  object  of  the  College  may  be  fitly 
defined  as  being  "to  furnish  to  the  South  Lancashire  rlis- 
"  trict  the  highest  general  education,  leading  to  degrees  in 


"  arts  and  science,  and  the  special  training  required  for 
"  professional  life." 

II.  The  general  instruction  at  present  given   in  Owens 
College    falls   under    two    departments — that   of    general 
literature  and  science,  and  that  of  theoretical  and  applied 
science.    The  department  of  general  literature  and  science 
(arts  course)  comprises  Greek,  Latin,  Oriental  languages, 
English    language     and    literature,    modern     languages, 
ancient    and    modern   history,  logic,   mental    and  moral 
philosophy,    political  economy,   and   mathematics.      The 
department    of  theoretical   and   applied    science    (science 
course)     comprises    mathematics,     natural     philosophy, 
chemistry,  zoology,  botany,  and  geology. 

The  nucleus  of  a  school  of  law  exists  in  a  professorship 
of  jurisprudence. 

III.  In  the  department  of  general  literature  and  science, 
we  find  no  important  subject  entirely  unrepresented ;  but 
we  are  of  opinion  that  on  some  points  a  re-arrangement  is 
called  for.     For  instance :  at  the  present  time  one  person 
is  charged  with  the  Principalship  and  the  Professorship  of 
two  important  subjects — Greek  and  Latin.     It  would  lie 
desirable,  with  a  view  to  the  tborougly  efficient  teaching  of 
the  classical  subjects,  that  the  chair  of  classics  should  be 
divided   into  two — one  of  Greek,  the  other  of  Latin  and 
Comparative  Grammar. 

IV.  In   the    Department   of   Theoretical   and  Applied 
Science,  the  following  important  branches  of  Scientific  and 
Professional  study  are  entirely  unrepresented  : 

1. — CIVIL  AND  MECHANICAL  ENGINEERING. 

In  accordance  with  the  views  embodied  in  a  paper  laid 
before  the  Trustees  in  April  1863,  we  consider  that  at  least 
one  Professor  should  he  appointed  to  take  charge  of  these 
subjects.  We  rejoice  to  learn  that  steps  are  already  in  pro- 
gress for  accomplishing  this  object. 

2. — ASTRONOMY  AND  METEOROLOGY. 

A  Professor  of  these  subjects  should  be  appointed,  and 
an  observatory  should  be  connected  with  the  Chair.  The 
interest  taken  in  the  study  of  astronomy  in  this  district 
induces  us  to  believe  that  the  amount  required  in  order  to 
establish  the  Chair  might  readily  be  raised  among  the 
friends  of  the  science,  as  in  the  case  of  the  Engineering 
Fund. 

3. — In  view  of  the  importance  of  mining  industry  in  the 
district  of  South  Lancashire  and  Yorkshire,  a  Chair  of 
Applied  Geology  and  Mining  should  be  established. 

V.  It  would  be  necessary  to  set  aside  a  considerable  sum 
for  the  extension  and  maintenance  of  the   chemical,  phy- 
sical, and  natural   history  departments.     We  understand 
that  negotiations  have  already  been  entered  into  between 
the  Trustees    and   the     Council   of   the  Natural   History 
Society,  with  a  view  to  some  connexion  between  them  and 
Owens  College.     By  this  means  one  of  our  most  pressing 
wants  might  be  effectually  remedied — that  of  a  museum  in 
which    the    students    could    readily  examine    specimens 
illustrating    the   teaching    of    the    Professor    of    Natural 
History. 

A  further  sum  should  be  appropriated  for  the  extension 
and  regular  maintenance  of  the  library. 

VI.  In  our  judgment,  it  would  be  of  great  advantage  to 
the  College  to  attach  to  it  an  efficient  medical  school.*     It 
would  not,  however,  we  believe,  he  desirable  to  do  so,  un- 
less due  facilities  could  be  secured  in  connexion  with  the 
infirmary    for    the    efficient    clinical    instruction    of    the 
students. 

We  offer  this  opinion  to  the  Trustees  under  the  impres- 
sion that  the  present  authorities  of  the  Manchester  Royal 
School  of  Medicine  are  willing  to  agree  to  arrangements  by 
which  the  proposed  Medical  School  in  connexion  with 
Owens  College  should  be  amalgamated  with  the  Royal 
School  of  Medicine. 

We  have  already  stated  our  opinion  (in  a  Report  on  this 
subject  in  February  18(i6)  that  it  would  he  necessary  to  set 
:i  considerable  sum  of  money  for  the  endowment  of 
one  or  more  chairs. 

VII. — Having  carefully  considered  the  want,  which  has 
been  long  felt,  of  some  provision  for  the  residence  of 
students  coming  from  a  distance,  we  are  of  opinion  that 
it  is  expedient  that  such  provision  for  residence,  under 
fininir  superintendence,  should  exist.  In  view  of  all  the 
difficulties  attending  this  question,  we  believe  that  the 
want  would  be  most  effectually  met  by  the  foundation  of 
one  or  more  halls  of  residence  in  proximity  to  the  College, 
hut  on  separate  trusts  and  under  wholly  independent 
management,  subject  only  to  such  general  superintendence 


*  Professor  Williamson  does  not  concur  in  this  recommen- 
dation (§  IV.) 
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on  the  part  of  the  Principal,  as  should  be  necessary  for  the 
maintenance  of  the  general  discipline  of  the  College. 

VIII.  We  have  already  considered  the  details  necessary 
in  order  to  carry  into  effect  these  several  recommendations, 
and  we  shall  he  ready  at  any  time  to  communicate  con- 
cerning them  with  the  Trustees.  We  have  estimated  that 
the  New  Buildings  may  he  erected  and  the  proposed 
extensions,  with  the  exception  of  the  engineering  school 
and  the  halls  of  residence,  accomplished  for  the  sum  of 
100,000^. 

(Signed) 

J.  G.  GREENWOOD,  Principal  and  Professor  of  Classics. 

A.  W.  WARD,  Professor  of  English  and  History. 

T.  BAKKKK,  Professor  of  Mathematics. 

VV.  JACK,  Professor  of  Natural  Philosophy. 

W.  S.  JEVONS,  Professor  of  Logic,  &c.,  and  Political 

Economy. 

R.  C.  CHRISTIE,  Professor  of  Jurisprudence. 
H.  E.  ROSCOE,  Professor  of  Chemistry. 
W.  C.  WILLIAMSON,  Professor  of  Natural  History. 
T.  THEODORES,  Professor  of  Oriental  and   Modern 

Languages. 

OWENS  COLLEGE, 

14th  December  1866. 


B.— OWENS  COLLEGE  EXTENSION. 

1.  Owens  College  was  founded  by  the  bequest  of  Mr. 
John  Owens,  merchant,  of  Manchester,  who,  dying  in  1846, 
bequeathed  the  larger  part  of  his  property,  amounting  to 
nearly  100,000/.,  to  Trustees,  "  to  found  an  institution  for 

providing  or  aiding  the  means  of  instructing  or  improving 
young  persons  of  the  male  sex  (and  being  of  an  age  not 
less  than  14  years)  in  such  branches  of  learning  and 
science  as  were  then  and  might  be  thereafter  usually 
taught  in  the  English  Universities." 

2.  The  government  of  the  College  is  in  the  hands  of  14 
Trustees,  appointed  under  the  will  of  the  founder.    The 
work  of  instruction,  the  maintenance  of  discipline,  and  the 
ordinary  executive,  subject  to  the  general  control  of  the 
Trustees,  are  committed  by  them  to  the  Principal  and  Pro- 
fessors, nine  in  number,  teaching  Greek  and  Latin  (in- 
cluding the  Greek  Testament),  Hebrew  and  Arabic,  English 
Language  and  Literature,  French   and  German,  History, 
Mathematics,  Natural  Philosophy,  Logic  and  Mental  and 
Moral    Philosophy,    Political     Economy,     Jurisprudence, 
Chemistry,  and  Natural  History. 

In  the  will  of  the  Founder  power  was  expressly  given  to 
the  Trustees  to  apply  for  a  charter  of  incorporation  from  the 
Crown.  They  have  for  some  time  been  of  opinion  that  it 
will  be  expedient  to  make  such  application  in  connexion 
with  the  proposed  extension  and  re-constitution  of  the 
College. 

3.  The  College  was  opened  in  March  1851.   The  number 
of  students  in  the  ordinary  day  classes  in  the  first  session 
was  62,  and  in  the  present  session  is  1 72. 

In  1852  evening  classes  were  introduced,  and  the  number 
of  students  in  these  classes  is  now  323. 

Of  the  students  in  the  ordinary  day  classes  32  are  above 
14  and  under  16  years  of  age  ;  58  are  above  16  and  under 
18;  36  are  above  18  and  under  21  ;  and  46  are  above  21 
years  of  age.  The  age  of  the  evening  students  is  not 
registered,  but  the  average  is  of  course  considerably  higher. 
The  great  majority  of  the  members  of  the  evening  classes 
are  young  men  employed  during  the  day  in  warehouses 
and  manufactories ;  not  a  few  are  teachers  in  primary  or 
other  schools. 

A  considerable  number  of  the  students,  both  in  the  day 
and  evening  classes,  come  from  the  neighbouring  large  towns 
of  Lancashire,  Yorkshire,  and  Cheshire. 

4.  The  work  of  the  College  is  carried  on  in  a  large  house, 
in  a  central  but  obscure  part  of  the  city.     The  class  rooms 
are  now,  and  have  for  some  years  been,  too  few  in  number, 
and  many  of  them  are  inconveniently  crowded.     In  short, 
the  buildings,  with  the  exception  of  an  excellent  chemical 
laboratory,   supply  scarcely  any  of  the  special  provisions 
demanded  by  a  College. 

5.  The  need  of  new  buildings  has  thus  been  for  some  time 
extreme.     Accordingly,  about  12  months  ago,  the  Trustees 
and  Professors,  supported  by  some  of  the  most  influential 
inhabitants  of  Manchester  and  the  neighbouring  towns, 
made  an  appeal  to  the  public  for  funds  wherewith  (1)  to 
purchase  a  site  and  erect  suitable  college  buildings,  and  (2) 
to  found  new  professorships,  and  to  promote  the  efficiency 
of  those  already  founded  by  a  better  provision  of  the  neces- 
sary appliances.     For  these  two  objects  it  was  considered 
that  150.000/.  would  be  necessary.   The  scheme  was  adopted 
in  its  general  features,  and  a  committee  was  appointed  to 
carry  it  into  effect, 
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6.  Mr.  Owens  defined  the  studies  to  be  pursued  in  his     J.  G.  Green- 
College  as  those  which  were  usually  taught  in  the  English    wm>J,Ei<i,,li.A. 
Universities,  and  this  injuiiclion  has  been  followed,  both  ;is 

to  method  and  as  to  .subject  matter.     Equal  rank  has  hern    :M  March  1871. 
assigned  to  what  maybe  called  the  old  and  the  new  studies, 
—  those  in  art?  and  literature,  and  those  in  applied  and 
experimental  science. 

But  while   due  precautions  were  thus  taken  against  a 
one-sided  culture  in  either  direction,  it  was  to  be  e.\|. 
that  the  College,  if  it  possessed  any  vitality,  would  have  a 
characteristic  development  of  its  own;  and  in  Manel, 
the  heart  of  the  manufacturing  district,  it  was  almost  in- 
evitable that  this  development  should  be  as  a  school  of 
science. 

7.  A  conviction  is  now  widely  spread  that  there  should 
be  in  England,  as  in  France  and  Germany,  colleges  giving 
instruction,  at  once  complete  and  thorough,  in  all  the  lead- 
ing branches  of  applied  and  experimentalscience.     It  is  felt 
that  what  is  wanted  is  the  foundation,  not  of  workshops 
for  teaching  manufacturing  processes,  but  of  schools  of 
science  (1)  in  which  those  who  are  to  direct  the  industry  of 
the  country  may  receive  thorough  training  in  Mathematics 
and  the  principles  of  Physical  Science  ;  (2)  in  which  those 
artizans  who  have  proved  themselves  to  be'  possessed  of 
superior  parts  may,  by  acquiring  a  knowledge  of  science, 
fit  themselves  to  fill  more  important  positions  ;  and  (3)  in 
which  competent  teachers  may  be  trained,  both  for   the 
higher  posts  and  for  teaching  soundly  the  rudiments  of 
science  in  primary  and  secondary  schools. 

8.  It  is  evident  that  no  place  is  more  fitting  than  Man- 
chester to  be  the  seat  of  such  a  school  of  science  ;  and  if  it 
be  a  matter  of  almost  national  importance  that  such  districts 
as  that  of  which  Manchester  is  the  centre  should  possess  a 
college  of  these  pretensions,  the  effort  now  making  to  en- 
large and  (so  to  say)  re-found  Owens  College,  which  is 
already  doing  a  considerable  amount  of  satisfactory  work  in 
this  very  direction,  affords  an  opportunity  of,  at  once  and  with 
exceptional  ease,  supplying  the  need  in  the  place  where  it  is 
felt  the  most. 

9.  It  is  proper  that  evidence  should  be  offered  that  Owens 
College  is  fitted  to  be  the  channel  of  such  an  extended 
training  in  science. 

Owens  College  is  affiliated  to  the  University  of  London, 
the  rigour  of  whose  examinations  is  matter  of  notoriety, 
and  which  is  the  only  University  in  the  kingdom  which  gives 
special  degrees  in  science.  The  success  which  candidates 
from  Owens  College  have  had  in  the  science  examinations 
of  the  University  is  conspicuous. 

At  the  First  B.  Sc.  Examination,  in  July  last,  of  17  who 
passed,  4  were  of  Owens  College  (three  of  them  in  the  first 
division),  and  in  the  succeeding  Honours  Examinations,  its 
students  gained  the  first  place  in  Mathematics  and  Mecha- 
nical Philosophy  ;  the  first,  second,  and  fourth  places  in 
Chemistry  and  Natural  Philosophy  ;  and  the  first  and  third 
places  in  Biology. 

Again,  in  the  Second  or  final  B.  Sc.  Examination,  in 
October,  out  of  10  who  passed,  3  were  of  Owens  College 
(one  in  the  first  division),  and  at  the  succeeding  Honours 
Examinations,  its  students  won  the  first  and  third  places 
in  Chemistry,  the  first  in  Botany,  and  the  second  and  fourth 
in  Geology.  Examinations  of  the  University  for  degrees  in 
Arts  and  Science  are  held  in  Owens  College  simultaneously 
with  those  in  London. 

10.  Numerous  proofs  have  been  given  of  the  estimation 
in  which  the  College  is  held  by  the  inhabitants  of  Man- 
chester and  its  neighbourhood,  as  will   appear  from  the 
following  list  of  benefactions  :  — 

"The  Auxiliary  Fund,"  consisting  of  donations 

from  1  18  merchants  and  others,  made  about 

the  year  1852,  for  the  erection  of  a  chemical 

laboratory,  the  formation  of  a   library,  and 

generally  in  aid  of  Mr.  Owens'  bequest         .£9,610 
Land  and  buildings,  the  gift  of  the  late  George 

Faulkner,  Esq.,  originally  valued  at 
The  "  Victoria  Scholarship  "  [Classics]    - 
The  "  Wellington  Scholarship  "  [Greek  Testa- 

ment] - 

The  "  Dalton  Memorial  Fund  "  for  Scholarships 

in  Science 
The    "  Shuttleworth     Scholarship"    [Political 

Economy]      - 
The    "  Shakespeare  Memorial    Fund,"   for  a 

Scholarship   in  the  English  Language   and 

Literature 
The"  Cobden  Memorial  Fund,"  for  the  further 

endowment  of  the  Chair  of  Political  Economy, 

and  for  prizes 
The  "Grammar  School  Scholarships  "- 


4,500 
500 

600 


-   4,125 


-    1,250 


-   1,071 


-   !,!«>'> 


.£24,5S2 
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the  possession  of  the  College  amount, 
1*MW  ineldinK  .  year.y  income  of 
M,,mt  :<.7IH>/.  :  and  by  the  addition  of  students  lees   about 
2  300/.)  the  total  income  of  the  (  ollege  i§  rawed  to  6£WW. 

ttH»Webnildinjp,and  to  make  thedeMwd 
anon,  it  is  proposed  to  raise  a  fond  of  1MMXXM.  O 
tin-  sum  it  is  calculated  that  two-thirds  will  be  required 
for  land  ami  buildings,  including  Chemical  and  Physical 
Laboratories,  Museum,  &c.,  and  one-third  for  the  endow- 
ment of  new  Professorships  and  the  maintenance  of  the 
Library  and  the  Scientific  Departments. 

No  general  canvass  for  funds  in  support  of  the  extension 
movement  has  yet  been  undertaken.  Notwithstanding  — 
(1)  the  sum  of  9,000f.  has  been  contributed  by  the 
engineering  profession  towards  the  endowment  of  an 
Engineering  Department;  (2)  the  Manchester  Natural 
History  Society  has,  under  certain  conditions,  made  over  on 
trust  to  the  College  its  large  and  valuable  collections,  an  d 
property  estimated  to  be  worth  13,00(M.  ;  (3)  from  the 
general  public  promises  of  31.000/.  have  been  received. 
These  sums  amount  to  53,0001.,  which,  with  the  estimated 
value  of  the  land  and  buildings  now  occupied  by  the  College 
(6,000/0,  gives  a  total  of  59.000J. 

12.  Application  is  most  respectfully  made  to  the  Govern- 
ment for  aid,  on  the  following  grounds  :  — 

1.  That  the  North  of  England  stands  in  especial  need  of 

such   a  College   as  has   been   described,   and   that 
Manchester  would  be  its  natural  seat. 

2.  That  Owens  College  contains  the  nucleus  of  a  Science 

School  of  the  first  order. 

3.  That  the  presence  in  Owens  College  of  a  Faculty  of 

Arts  by  the  side  of  the  Faculty  of  Science  adds 
greatly  to  its  value,  even  as  a  School  of  Science. 
5.  That  as  the  College  is  already  endowed  and  in  active 
operation,  and  as  towards  its  extension  large  sums 
have  been  promised,  and  other  large  sums  may  be 
confidently  anticipated  from  the  liberality  of  the 
public  of  Lancashire  and  the  neighbouring  counties, 
Government  can  in  Manchester  secure  at  once,  and 
by  a  relatively  small  expenditure,  what  could  only  be 
obtained  elsewhere  by  a  much  larger  outlay  and 
after  the  lapse  of  several  years. 


I      of  the 
>  Extension 


THOMAS  ASHTON,  Chairman 

OLIVER  HEYWOOD,  Treasurer 

WM.H.  HOULDSWOKTH,  Hon.  Secretary  ]  Committee. 

ALFRED    NEILD,    Chairman  of  the   Trustees,  Owens 

College. 
3.  G.  GREENWOOD,  Principal  of  Owens  College. 

Owens  College,  Manchester, 
24th  February  1868. 

These  papers  or  corresponding  papers  were  laid 
before  a  meeting  held  in  the  Manchester  Town  Hall 
in  1867,  the  Mayor  being  in  the  chair,  and  a  number 
of  the  most  influential  citizens  of  Manchester  taking 
part  in  the  meeting.  The  meeting  approved  of  the 
proposals,  and  adopted  the  statements,  and  appointed 
a  Committee  to  carry  them  into  effect,  declaring,  by  a 
resolution,  that  it  was  expedient  to  raise  the  sum  of 
100,0001.,  or,  if  possible,  150,000/.,  for  carrying  into 
effect  the  objects  proposed.  This  paper,  which  I  will 
hand  in,  B3,  contains  an  account  of  the  meeting 
which  was  held  in  pursuance  of  our  proposals : — 

H;.— OWENS  COLLEGE  EXTENSION. 

Owens  College  was  founded  by  the  munificent  bequest 
of   Mr.   John   Owens,   merchant,  of  Manchester,  who  be- 
queathed the  bulk  of  his  property  to  Trustees,  to  found 
an  institution  for  providing  or  aiding  the  means  of  in- 
structing and  improving  young  persons  of  the  male  sex 
(and  being  of  an  age  not  less  than   14  years)  in  such 
branches  of  learning  and  science  as  were  then  and  might 
be  thereafter  usually  taught  in  the  English  Universities." 
The   College  was  opened  on  the  12th  of  March  1851. 
The  number  of  students  in  the  ordinary  day  classes  in  the 
first  session  was  (>2;  in  the  present  session  it  is  110;  and 
the  average  number  for  the  last  five  years  has  been  115. 
In  185:2-63  evening  classes  were  started,  in  which  instruc- 
tion is  given  in  almost  all  the  subjects  taught  in  the  day 
classes.     The  number  of  evening  students  has  increased 
from  28  in    1  852 •  5,'i   to  27!)  in    1866-6?,  and  the  average 
number  for  the  la  >rs  has  been  295.    It  thus  appears 

that  the  total  number  of  persons  taught  in  the  College 
has  averaged  400  during  the  last  five  sessions.  The  number 
of  day  classes  held  has  increased  from  15  in  1852  to  32  in 
the  present  year,  and  the  number  of  evening  classes  from 
2  to  25. 


From  its  foundation,  Owens  College  has  been  affiliated 
to  the  University  of  London.  More  than  130of  taitadente 
have  matriculated  in  the  University,  and  about  om-hiil! 
of  these  have  proceeded  to  the  higher  examinations  for 
degrees. 

It  would  probably  be  found  that  in  no  institution' of  the 
kind  in  the  kingdom  are  so  many  persons  under  instruction 
in  so  confined  a  space.  The  class-rooms  are  too  few  in 
number,  some  of  them  are  unduly  crowded,  and  others  are 
quite  unfit  for  the  use  to  which  they  are  put. 

It  is,  then,  not  too  much  to  affirm  that  the  utmost  mea- 
sure of  success  attainable  in  the  present  buildings  has  been 
reached.  The  Trustees  have  no  power  to  spend  any  portion 
of  the  original  endowment  in  the  purchase  of  land  or  the 
erection  of  buildings.  Unless  ampler  and  more  appropriate 
accommodation  is  provided  for  the  College,  future  sessions 
may  witness  a  decline  as  steady  as  its  growth  has  been ; 
for,  in  the  early  years  of  such  institutions,  not  to  go  forward 
is  to  go  back. 

The  erection  of  new  buildings  is  not,  however,  all  [that 
is  needed  to  enable  Owens  College  to  fulfil  the  object  of  its 
foundation.  The  proper  function  of  the  College  may  be 
defined  as  being  to  furnish  the  highest  general  education, 
leading  to  degrees  in  arts  and  science,  and  the  special 
training  required  for  professional  and  mercantile  life.  To 
accomplish  this,  a  very  considerable  extension  of  the  scheme 
of  studies  pursued  is  called  for.  Nor  can  there  be  a  doubt 
what  the  prevailing  character  of  this  extension  should  be. 
Due  provision  being  made  for  the  pursuit  of  classics  and 
mathematics,  and  of  the  other  branches  of  what  may  lie 
called  the  older  university  studies,  it  is  obvious  that  the 
special  characteristics  of  a  college  for  the  manufacturing 
districts  should  be  the  study  of  experimental  and  applied 
science. 

The  College  already  possesses  professorships  of  Greek 
and  Latin  (including  the  Greek  Testament),  Hebrew  and 
Arabic,  English  language  and  literature,  French  and  Ger- 
man, history,  mathematics,  natural  philosophy,  logic,  &c., 
political  economy,  jurisprudence,  chemistry,  and  natural 
history.  To  these  it  is  proposed  to  add — 

1.  A  separate   professorship  of  Latin  and  comparative 

grammar. 

2.  At  least   one   professorship   of  engineering;  and,  if 

possible,  of  surveying  and  architecture. 

3.  A  professorship  of  applied  geology  and  mining. 

4.  A  professorship  of  astronomy  and  meteorology. 

It  would  be  necessary,  further,  to  provide  most  of  these 
chairs  with  all  the  apparatus  for  complete  and  successful 
study ;  to  set  aside  considerable  sums  for  the  extension 
and  regular  maintenance  of  the  library,  and  of  the  physical 
and  natural  history  departments  ;  and,  above  all,  to  place 
the  chemical  department  in  a  position  of  efficiency  worthy 
of  the  present  state  of  the  science,  and  of  its  importance 
in  relation  to  the  interests  of  this  district. 

With  these  additions  and  extensions,  the  College  would 
begin  to  assume  the  proportions  and  to  possess  the  sub- 
stantial advantages  of  a  university  for  the  manufacturing 
districts.  The  experience  of  Glasgow  proves  that  academical 
institutions  may  flourish  in  the  heart  of  a  mercantile  and 
manufacturing  society ;  and  the  munificence  with  which  a 
subscription  for  erecting  new  University  buildings  has  been 
recently  commenced  shows  not  more  the  liberality  of  the 
people  of  Glasgow  than  their  sense  of  the  benefits  which 
the  University  has  conferred  upon  their  city. 

The  substance  of  the  above  statement  was  laid  before  a 
meeting  held  in  the  Town  Hall,  Manchester,  on  the  1st 
February,  1867,  His  Worship  the  Mayor  in  the  chair ;  when 
the  following  resolutions  were  passed  :  — 

Proposed  by  the  Very  Rev.  the  Dean  of  Manchester,  and 
seconded  by  Mr.  Oliver  Heywood  : — 

"  That  this  meeting,  having  heard  with  satisfaction 
the  statements  of  the  Trustees  and  Professors  of  Owens 
College,  as  to  its  constitution,  operations,  and  present 
success,  and  the  suggestions  offered  for  supplying  the 
requirements  of  the  College,  and  for  rendering  it  on  an 
extended  basis,  in  effect,  the  local  University  of  Lan- 
cashire and  the  neighbouring  counties,  is  of  opinion  that 
the  time  has  come  for  the  public  of  the  district  to  unite 
for  the  purpose  of  developing  the  College  on  a  more  com- 
prehensive scale,  and  in  appropriate  and  convenient 
buildings." 

Proposed  by  Mr.  Thomas  Bazley,  M.P.,  seconded  by 
Mr.  Thomas  Ashton,  and  supported  by  Sir  Elkanah 
Armitage,  Knt.  : — 

"  That  the  Trustees  and  Professors  of  Owens  College,  and 
"  the  following  gentlemen  (the  list  contains  the  names  of 
"  sixty-nine  gentlemen),  with  power  to  add  to  their  number, 
"  constitute  a  committee  for  raising  a  fund  which  it  is  desir- 
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"  able  should  not  be  less  than  100,000/.,  or,  if  possible, 
"  l.r>0,000/.,  for  the  purpose  of  carrying  into  effect  the  pro- 
"  posed  system  of  extension." 

Proposed  by  Mr.  W.  R.  Cullender,  sen.,  and  seconded 
by  Mr.  John  Platt,  M.P.  :— 

"  That  an  executive  committee  be  appointed,  consisting 
of  the  following  gentlemen  (with  power  to  add  to  their 
number) : — 

Thomas  Ashton,  Esq.,  Chairman. 
Oliver  Heywood,  Esq.,  Treasurer. 


Richard  Johnson,  Esq., 
John  L.  Kennedy,  Esq., 
Sigismund  J.  Stern,  Ksq., 


Benjamin  Armitage,  Esq., 

Charles  F.  Beyer,  Esq., 

\V.  R.  Callender,  jun.,  Esq., 

with  Principal  Greenwood, 

Professor  Christie, 

Professor  Roscoe, 

and  six  Trustees  of  the  College.    (The  following  gentlemen 
were  accordingly  elected  by  the  Trustees  out  of  their  body) : 


Robert  D.  Darbishire,  Esq., 
Murray  Gladstone,  Esq., 
W.  H.  Houldsworth,  Esq., 


Alfred  Neild,  Esq., 
John  Robinson,  Esq., 
John  Edward  Taylor,  Esq. 


And  that  such  committee  have  power  to  determine  on  and 
carry  out  measures  for  raising  the  required  fund,  and  that 
they  be  requested  to  prepare  a  scheme  of  such  extent  as 
may  be  deemed  desirable  and  warranted  by  the  funds  sub- 
scribed, such  scheme  to  include  the  recommendation  of  a 
site  and  of  plans  of  buildings,  the  endowment  of  professor- 
ships, and  other  means  of  imparting  instruction  and 
encouraging  study  in  the  various  departments  of  learning 
and  liberal  arts,  and  of  science  and  its  applications.  The 
committee  to  report  from  time  to  time  to  the  subscribers." 

The  executive  committee  confidently  appeal  to  the  public 
of  Manchester  and  of  the  manufacturing  districts  for  funds 
to  enable  them  to  purchase  a  suitable  site,  and  to  erect 
commodious  and  appropriate  buildings,  in  which  the  actual 
work  of  the  College  may  be  more  efficiently  carried  on 
and  such  additions  made  as  have  been  indicated  above. 

THOS.  ASHTON,  Chairman  of  the  Executive  Committee. 
OLIVER  HEYWOOD,  Treasurer. 

H°n-  secretaries- 


Owens  College,  March  1st,  18(>/. 

The  committee  which  was  appointed  at  that  meet- 
ing immediately  proceeded  to  its  task.  That  task 
consisted  iu  fact  of  three  distinct  branches  —  to 
mini1  the  funds,  to  prepare  the  new  scheme  of  con- 
stitution, and  to  obtain  a  charter  from  the  Crown 
giving  effect  to  it,  and  (which  is  most  important  with 
reference  to  the  inquiry  of  the  Commission)  the  con- 
sideration of  the  several  schemes  for  extension.  The 
efforts  of  the  committee  iu  the  matter  of  funds  have 
been,  I  think  I  may  say,  very  successful.  In  the  face 
of  great  commercial  depression  they  have  raised  by 
subscription  about  77,5001.  That  includes,  I  ought 
to  say,  a  general  building  fund,  and  a  special  endow- 
ment fund,  which  has  only  lately  been  opened,  and  to 
which  we  attach  the  greatest  importance.  Then  there 
is  the  special  engineering  fund,  amounting  to  13,500/.  ; 
the  value  of  the  present  site  and  buildings  is  sup- 
posed to  be  not  less  than  7,0002.  ;  and  another  piece 
of  property  which  I  will  speak  of  presently,  con- 
sisting of  the  property  of  the  Manchester  Natural 
History  Society  made  over  on  conditions  to  us,  is 
supposed  to  be  worth  not  less  .than  13,0002.,  when 
all  the  claims  on  it  are  paid.  The  total  of  those  four 
sums  amounts  to  111,000?.,  and  that  represents  the 
amount  of  money  at  present  available  for  buildings 
and  for  extension.  There  is,  however,  still  a  large 
sum  immediately  needed.  Not  less  than  30,0002.  is 
required  for  the  completion  of  the  pile  of  buildings 
actually  commenced,  and  we  shall  need  a  certain  ad- 
dition to  our  annual  iucome  to  enable  us  to  meet  the 
increased  working  expenses  of  the  larger  buildings. 
With  regard  to  the  gift  of  the  Museum  and  the  pro- 
perty attached  to  the  Museum,  which  has  been  spoken 
of,  1  ought  to  say  that  that  is  only  a  contingent  gift, 
contingent-  on  this,  that  we  erect  on  our  new  site  an 
adequate  building  for  the  purposes  of  I  ho  museum  and 
lecture  rooms  in  connexion  with  the  department, 
and  the  lowest  c-,1  iniale  thai.  Mr.  \Vaterhoiisc  hasghen 
the  cost  of  thai  building  is  lo,00()/.  Therefore, 
after  deducting  5,0002.,  which  is  the  greatest  sum  that 


we  are  allowed  to  u-e  from  the  property  of  the  J.  (,'.(. 
society,  there  still  remain  10,0007.  to  lie  i-aNed  by  us  «"""/  /  /.,/••  I. 
fur  (lie  purpose  of  ihe  building  itself;  and  we.  il,',  re- 
fore,  cmmo!  enter  into  possession  of  Ihe  HHIHMIIII  till  3l  Marcl'  1871- 
we  have  10,0002.  iu  hand.  That  is  not  included  in 
tin;  ,'iO,(XX)2.  of  which  I  spoke  as  being  needed  for  our 
building  purposes.  I  may  say  that  40,<XX)/.  are  needed 
by  us  for  the  buildings  which  must  be  raised,  and 
which  we  have  actually  coninicneed.  \Ve  have 
paid  for  the  land  30,000/.,  and  the  e-timate  of  Un- 
building is  between  oO,(XX)2.  .and  60.000/.,  riot  in- 
cluding the  museum.  I  will  hand  in  here,  in  connexion 
with  that  statement,  the  last  report  of  the  Kxtensinn 
Committee,  with  a  list  of  subscriptions  appended  to 
it,  and  the  result  of  those  figures  is  to  show  that  we 
have  raised  111,0002.  as  the  total  sum  which  we  now 
have  to  spend.  The  list  of  the  subscriptions  consists 
of  three  parts,  the  general  or  building  fund,  the  special 
engineering  fund,  and  ;tho  endowment  fund,  which 
consists  of  large  donations,  most  of  them  for  the, 
endowment  of  some  of  the  special  branches,  and 
some  for  the  general  work  of  the  College. 

OWENS  COLLEGE  EXTENSION. 
EXECUTIVE  COMMITTEE. 

CHAIRMAN  :  THOS.  ASHTON,  Esq. 
TREASURER  :  OLIVER  HEYWOOD,  Esq. 
BENJAMIN  ARMITAGE,  Esq. 
CHAS.  F.  BEYER,  Esq. 
W.  R.  CALLENDER,  Jun.,  Esq. 
R.  C.  CHRISTIE,  M.A. 
R.  D.  DARBISHIRE,  Esq.,  B.A. 
MURRAY  GLADSTONE,  Esq. 
Prof.  J.  G.  GREENWOOD,  B.A. 
W.  H.  HOULDSWOHTH,  Esq. 
RICHARD  JOHNSON,  Esq. 
J.  P.  JOULE,  Esq.,  LL.D.,  F.R.S. 
JOHN  L.  KENNEDY,  Esq. 
ALFRED  NEILD,  Esq. 
HERBERT  PHILIPS,  Esq. 
JOHN  ROBINSON,  Esq. 
Prof.  H.  E.  ROSCOE,  Ph.  D.,  F.R.S. 
S.  J.  STERN,  Esq. 
J.  E.  TAYLOR,  Esq. 
JOSEPH  THOMPSON,  Esq. 
Sir  J.  WHITWORTH,  Bart.,  D.C.L.,  F.R.S. 

THIRD  REPORT  OF  THE  EXECUTIVE  COMMITTEE, 

Presented  to  a  Meeting  of  the  Subscribers,  held  in  the 

Town  Hal),  on  Friday,  22nd  July  1K/0. 

1st. — As  to  the  Extension  Fund. 

Since  the  last  meeting  of  the  subscribers  the  state  of 
trade  has  rendered  any  active  prosecution  of  the  canvass 
for  subscriptions  undesirable ;  nevertheless,  there  has  been 
added  to  the  extension  fund,  12.625/.  9s.  1(W.,  including  a 
fund  to  increase  the  endowment  of  the  College,  which 
amounts  to  9,500/.,  1,0002.  of  which  is  conditional  upon  a 
given  amount  being  subscribed. 

The  entire  extension  fund  up  to  date,  including  the 
value  of  the  Quay  Street  site,  amounts  to  102,0307.  1 2,<.  L'I/.  ; 
of  this  amount  5.'i,945/.  15s.  4d,,  in  addition  to  the  engi- 
neering fund  of  13,505/.,  has  been  paid  into  the  bank,  and 
an  account  of  the  receipts  and  expenditure  of  the  Executive 
Committee  will  be  submitted  to  the  meeting. 

2nd. — As  to  the  New  Building. 

The  last  meeting  of  the  subscribers  approved  the  building 
plans  which  were  then  submitted,  and  authorised  the 
Executive  Committee  to  proceed  with  the  erection  of  the 
new  college  buildings. 

The  Committee  have  continued  to  give  their  unremitting 
attention  to  the  details  of  the  plans  prepared  by  Mr. 
Waterhouse,  and  to  revise  them  from  time  to  time  with 
their  accumulating  experience,  and  they  are  happy  to  be 
able  to  announce  that  the  foundations  for  the  new  building 
are  now  being  laid,  and  that  the  contracts  for  the  super- 
structure will  be  immediately  let. 

3rd. — As  to  the  Owens  Extension  College  (Manchester)  .Iff. 
The  last  meeting  of  subscribers  authorized  the  Executive 
Committee  to  prosecute  their  application  for  a  bill  to  Parlia- 
ment based  upon  the  new  constitution  then  adopted.  The 
Committee  gave  special  and  mature  consideration  to  the 
preparation  of  the  bill,  and  they  have  the  satisfaction  to 
report  that  it  received  the  Royal  Assent  on  the  Ith  July  IS,'!). 
In  the  passage  of  the  bill  through  Parliament  they  received 
the  cordial  assistance  of  the  Right  Hon.  Earl  de  Grey  and 
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Ripon,  President,  and  the  Right  Hon.  W.  E.  Forster,  Virc- 
Pre-ident  of  the  Committee  of  Council  on  Education  ;  the 
Rii;ht  Hon.  Karl  of  Harrowby,  of  Sir  Thos.  Ba/.ley,  Bart., 
Mr.  Hugh  Birley,  and  Mr.  Jacob  Bright,  the  members  for 
n'ster;  the  Right  Hon.  Col.  Wilson  Patten,  Mr. 
Win.  Hathbone,  and  other  members  of  Parliament. 

The  Owens  College  Extension  Act  appoints  21  Life 
Governors,  who  have  power  to  elect  three  colleagues,  and 
the  L'l  may  then  elect  a  President;  and  the  subscribers  are 
now  recommended  to  authorize  the  Executive  Committee 
to  hand  over  to  this  new  body  (so  soon  as  they  shall  be  in 
a  position  to  receive  them )  the  new  College  site  and  the 
extension  funds,  so  that  the  new  Governors  may  then 
arrange  with  the  Trustees  of  Owens  College  a  scheme  for 
amalgamation  to  submit  to  the  Commissioners  for  Charitable 
Trusts,  in  order  to  carry  out  the  provisions  of  the  Owens 
Extension  College  (Manchester)  Act. 

LIST  OF  SUBSCRIPTIONS. 
I. — General  Fund. 


Thomas  Ashton,  Esq. 

Chas.  F.  Beyer,  Esq. 

Messrs.  W.  'R.  Callender  and  Sons    - 

Messrs.  G.  and  R.  Dewhurst 

James  Heald,  Esq.    - 

Messrs.  A.  and  S.  Henry  and  Co.     • 

John  Snowden  Henry,  Esq.,  M.P.    - 

John  Heugh,  Esq.     - 

Messrs.  Heywood  Brothers  and  Co.  - 

Henry  Houldsworth,  Esq.     - 

Richard  Johnson,  Esq. 

John  L.  Kennedy,  Esq. 

Ivie  Mackie,  Esq.      ... 

Sam.  Mendel,  Esq.  - 

John  Pender,  Esq.     - 

Messrs.  J.  and  N.  Philips 

Edmund  Potter,  Esq.,  F.R.S.,  M.P. 

Robert  Stuart,  Esq.  - 

Messrs.  Tootal,  Broadhurst,  Lee  and  Co. 

Sir  Joseph  Whitworth,  Bart. 

James  Worthington,  Esq.     - 

Thomas  Wrigley,  Esq. 

Overseers  of  Manchester 

Wm.  and  Thomas  Agnew,  jun.,  Esqs. 

Sir  E.  Armitage  and  Sons 

Wm.  Atkinson,  Esq. 

Sir  Thos.  Bazley,  Bart.,  M.P. 

Solomon  L.  Behrens,  Esq.    - 

The  late  Right  Hon.  Lord  Derby      - 

Right  Hon.  Lord  Egerton    - 

Sir  Wm.  Fairbairn,  Bart.,  LL.D.,  F.R.S. 

John  Fernley,  Esq.    -  -  - 

Murray  Gladstone,  Esq. 

Messrs.  John  Dugdale  and  Brother  - 

Messrs.  Shaw  Jardine  and  Co. 

Fred.  W.  Grafton,  Esq. 

Messrs.  Greg  Brothers  and  Co. 

Messrs.  J.  C.  Harter  and  Co. 

E.  R.  Langworthy,  Esq. 

Bernard  Liebert,  Esq. 

Lewis  Loyd,  Esq.       ... 

Messrs.  Lyon,  Lord,  and  Co. 

Right  Hon.  Lord  Overstone  - 

James  McConnell,  Esq. 

Henry  McConnell,  Esq. 

Hugh  Mason,  Esq.    - 

James  Murray,  Esq.  -  -  - 

Messrs.  Platt  Brothers  and  Co. 

Messrs.  Rylands  and  Sons     - 

Sigismund  J.  Stern,  Esq. 

John  Edward  Taylor,  Esq.    - 

Messrs.  Todd  ana  Coston 

Messrs.  .Tas.  Walton  and  Sons 

.  S.  and  J.  Watts  and  Co. 
Benjamin  Whitworth,  Esq.    -  - 

James  Reiss,  Esq.  ... 
Day  Students  ... 

Messrs.  John  H.  Agnew  and  Brother 
Messrs.  Robert  Barbour  and  Brother 
Alfred  Neild,  Esq.  - 

Anonymous,  per  T.  Ashton,  Esq. 

Charles  Andrew,  Ksq. 

Frank  W.  Ashton,  Esq. 

George  E.  Balfour,  Esq. 

John  A.  Brcmner,  Esq. 

John  Carlisle,  Esq.   - 

I1  red.  Craven.  Esq.     - 

Robt.  D.  Darbishire,  Esq.      - 


£ 

s. 

(/. 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

1,000 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

0 
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0 

') 
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0 

0 
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0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

500 

0 

0 

446 

1 

0 

300 

0 

0 

300 

0 

0 

300 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

250 

0 

0 

Messrs.  Du  Fay  and  Co.        - 

F.  E.  Gaildum,  Esq.  - 
James  Houldsworth,  Esq.      - 
Wm.  Henry  Houldsworth,  Esq. 
J.  Robinson  Kay,  Esq.          - 
Messrs.  Kessler  and  Co.        - 
Messrs.  H.  Nathan  and  Sons 
Thomas  Roberts,  Esq.  - 

James  Ryder,  Esq.     -  .  .  . 

Adolphe  Schwabe,  Esq.         - 
E.  Schunck,  Esq.,  F.R.S.,  Ph.  D.     - 
Messrs.  John  Siltzer  and  Co. 
Chas.  Souchay,  Esq. 
Frederick  Steiner,  Esq.          - 
•  Messrs.  Steinthal  and  Co.     - 
The  Strines  Printing  Co.       - 
Messrs.  J.  and  E.  Waters  and  Co.     - 
William  Woodward,  Esq. 
Balance  of  Strike  Lecture  fund,  per  J.  Watts 
Messrs.  J.  W.  Bellhouse       - 
John  Hopkinson,  Esq.  - 

Wm.  Horsfall,  Esq.  - 
Samuel  Schuster,  Esq.  - 

Joseph  Thompson,  Esq.         - 
Miss  Ashton  - 

Evening  Students'  Committee 
Henry  Sampson,  Esq. 

John  Alcock,  Esq.     .  .  -  - 

Samuel  Barlow,  Esq.  - 

Spencer  H.  Bickham,  Esq.   - 
W.  T.  Blacklock,  Esq. 
Charles  Blackburn,  Esq.        - 
William  Blythe,  Esq. 
Jacob  Bright,  Esq.,  M.P.      - 
Right  Hon.  John  Bright,  M.P. 
Edward  Buckley,  Esq.          - 
William  Carver,  Esq.  - 

Messrs.  Chadwicks,  Adamson,  and  Co. 
Henry  Charlewood,  Esq.       - 
Professor  R.  C.  Christie        - 
J.  Ashton  Critchley,  Esq.      - 
W.  G.  Crum,  Esq.    - 
Messrs.  James  Dilworth  and  Sons     - 
Messrs.  Dobson  and  Barlow 
Edwin  S.  Fletcher,  Esq. 
John  S.  Fletcher,  Esq. 
Frederic  Adolphus  Fynney,  Esq. 
Rev.  Canon  Gibson  -  - 

John  Grave,  Esq.,  Mayor  of  Manchester 
Messrs.  J.  and  J.  L.  Gray     - 
Professor  J.  G.  Greenwood   .  .  . 

Edward  Hardcastle,  Esq.       - 
William  Hinmers,  Esq.          ... 
Messrs.  S.  Hodgkinson  and  Co. 
John  Holliday,  Esq.  -  - 

J.  H. 

Henry  B.  Jackson,  Esq.  ... 
Thomas  Johnson,  Esq.  ... 
Samuel  Knowles,  Esq.  - 

J.  L.  - 

Messrs.  Lockett,  Sons,  and  Leake     - 
Messrs.  W.  and  R.  K.  Lee    - 
Messrs.  Charles  Mackintosh  and  Co. 
Colin  Mather,   Esq.  .... 
Messrs.  Duncan  Matheson  and  Co.  - 
John  S.  Mayson,  Esq.  - 

Wm.  Mothersill,  Esq.  - 

J.  C.  Needham,  Esq.  - 

Robt.  Xeill,  Esq. 
Henry  D.  Pochin,  Esq. 
H.  P.  Ree,  Esq. 
Julius  Reiss,  Esq.      - 
Emil  Reiss,  Esq.        - 

Samuel  Robinson,  Esq.          ... 
Professor  H.  E.  Roscoe          - 
R.  Rumney,  Esq.       .... 
Francis  J.  Schuster,  Esq. 
Messrs.  Buttenvorth  and  Brooks 
Peter  Spcnce,  Esq.    - 

John  Thorn,  Esq.       -  ... 

Wm.  Rumney,  Esq.  - 

G.  VV.  R.  Wood,  Esq. 
Mrs.  Shuttleworth     - 

Art  Treasures  Exhibition  Balance 

Hy.  Ogden,  Esq.       ... 

Messrs.  Hewitt  and  Paull 

Messrs.  John  Andrew  and  Co. 

J.  P.  Aston,  Esq. 

Professor  Barker       ... 

Messrs.  Binyons,  Robinson,  and  Co, 


£  3.  d. 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

250  0  0 

200  9  10 

200  0  0 

200  0  0 

200  0  0 

200  0  0 

200  0  0 

150  0  0 

242  9  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

100  0  0 

83  11  4 

60  0  0 

52  10  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 
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Messrs.  Codling,  Swain,  and  Hodgkinson     - 

Alfred  Crewdson,  Esq.  ... 

Nathaniel  Dodd,  Esq. 

J.  15.  Kdmundson,  Esq. 

Mrs.  Samuel  Fletcher  ... 

F.  H. 

Mi '..sr.s.  Hocken,  Bird,  and  Cole 

W.  W.  Hulse,  Esq.  - 

Professor  Jack  .... 

Messrs.  E.  and  J.  Jackson    - 

Professor  Jevons        .... 

George  Lyon,  Esq.    - 

Adam  Murray,  Esq.  -  - 

Messrs.  S.  A.  Meyer  and  Co. 

Edwd.  Nathan,  Esq.  ... 

J.  Holme  Nicholson,  Esq.     - 

Penalty  for  breach  of  contract,  paid  to  and 

presented  by  F.  W.  A.       - 
Dr.  Chas.  D.  F.  Phillips       - 
Edwd.  Reiss,  Esq.     ... 
Joseph  S.      -  ... 

Wm.  Slater,  Esq.      .... 
Bryce  Smith.  Esq.     .... 
Ernil  M.  Stoher,  Esq. 
Messrs.  H.  and  H.  S  Strauss 
T.  W.  Tatton,  Esq.  - 

Professor  Theodores  ... 

Professor  Ward         .... 
Thomas  Warner,  Esq. 
Thos.  George  Webb,  Esq.    - 
Professor  Williamson  - 

William  Woodcock,  Esq.  ... 
Robert  Faulkner,  Esq.  ... 
John  Tysoe,  Esq.  - 

Thomas  Chadwick,  Esq. 

Williamson  Dunn,  Esq.        ... 

Jeremiah  Garnett,  Esq.          ... 

P.  Goldschmidt,  Esq.  ... 

Edwd.  Johnson,  Esq.  ... 

J.  W.  Maclure,  Esq. 

Messrs.  J.  and  H.  Patteson  - 

Henry  Samuels,  Esq.  ... 

Alfred  Watkin,  Esq.  ... 

Peter  Allen,  Esq.       .... 

Jacob  Behrens,  Esq. 

John  Chadwick,  Esq.  ... 

Messrs.  Wm.  Hoyle  and  Brother 

James  Hurst,  Esq.     - 

Alderman  J.  King    .... 

Messrs.  Lloyd  and  King        ... 

Thos.  McConnell,  Esq. 

Wm.  Norris,  Esq.     .... 

C.  S.  Roundell,  Esq. 

H.  S.  Strauss,  Esq.   - 

Robert  Lawrie,  Esq.  .... 

Executors  of  the  late  James  Woolley 

William  Brockbank,  Esq. 

Wm.  Scott  Brown,  Esq.         ... 

Thomas  Carrick,  Esq. 

Messrs.  J.  Cooper  and  Son    -  -  - 

Henry  Thomas  Darnton,  Esq. 

David  Duncan,  Esq.  ... 

Messrs.  Hess  and  Bucking    - 

Moritz  Kauffman,  Esq.  - 

W.  D.  Mather,  Esq. 

Samuel  Ogden,  Esq.  ... 

John  Peiser,  Esq.       -  -  - 

Messrs.  Sparrow  and  Hardwick 

Fox  Turner,  Esq.      .... 

Wm.  J.  Williams,  Esq. 


£  t.  d. 

M  0  0 

!>(>  0  0 

50  0  () 

M  0  0 

M  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

50  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

30  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

25  0  0 

21  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 

20  0  0 


M.  Hateson  Wood,  Esq. 
Thos.  Worthington,  Esq. 
In  smaller  sums 


£      ».  d.     J.  G.  Green- 
20     0     0  wood,Eiq.,B.A. 
20     0     0      ' 
12!)  19     0   31  March  1871. 


Xit/)s<-riptions  per  the  Bolton  Committee. 

Messrs.  Barlow  and  Jones     -  -  250    0    0 

Messrs.  Crosses  and  Winkworth        -  -  250    0    0 

Robert  Heywood,  Esq.  -  250     0    0 

Messrs.  Martin  and  Johnson  -  2.~><)    o     0 

Henry  Ashworth,  Esq.  -  100    0    0 

Subscriptions  per  the  OUkam  Committee. 

John  Robinson,  Esq.,  ex-Mayor        -  -  105    0    0 

II. — Engineering  Fund. 

Messrs.  Beyer,  Peacock,  and  Co.      -  -  3,OiX) 

John  Robinson,  Esq.  -  1,000 

Charles  P.  Stewart,  Esq.        -             -  -  1,000 


Sir  Joseph  Whitworth,  Bart.,  D.C.L.,  F.R.S.  1,000 

Sir  William  Fairbairn,  Bart.,  LL.D.,  F.R.S.  -  500 

Messrs.  P.  R.  Jackson  and  Co.          -            -  500 

Messrs.  Platt  Brothers  and  Co.          -            -  500 

John  Ramsbottom,  Esq.        -                         -  300 

Messrs.  J.  and  W.  Galloway                           -  250 

Stephen  Robinson,  Esq.        -                         -  250 

Messrs.  Mather  and  Platt      ...  200 

Edward  T.  Bellhouse,  Esq.    -             -             -  100 

John  Carlisle,  Esq.                                          .  100 

Matthew  Curtis,  Esq.                                      -  100 

Messrs.  Dobson  and  Barlow                            -  100 

John  Hawkshaw,  Esq.,  F.R.S.                        -  100 

Messrs.  John  Hetherington  and  Sons            -  100 

George  Parr,  Esq.     -            -            -            -  100 

George  Peel,  Esq.      ....  1(H) 

Messrs.  Wren  and  Hopkinson                        -  100 

J.  C.  Kay,  Esq.                                                -  50 

Omega           -            -            -            -  30 

R.  Cunliffe,  Esq.        -                                        -  25 
James  Ashbury,  Esq.,  Mexican  Bonds,  nominal 

value  (8  per  cent,  guaranteed  for  three  years)  4,000    0    0 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


£  13,505  0  0 

III. — Proposed  Natural  History  Fund. 

Manchester  Natural  History  Society —                 £  s.  d. 

Contribution  to  Building  Fund      -             -    5,000  0  0 

Contribution  to  Endowment — say               -    8,000  0  0 
Collections,  valued  at 


IV. — Endowment  Fund. 
Chas.  F.  Beyer,  Esq. 
John  Fielden,  Esq.    - 
Joshua  Fielden,  Esq.,  M.P.- 
Samuel Fielden,  Esq. 
Thos.  Ashton,  Esq.   - 
W.  H.  Houldsworth,  Esq. 
Robert  Stewart,  Esq.  (conditional)    - 
Richard  Johnson,  Esq. 


413,000  0  0 

-  3,000  0  0 

-  1,000  0  0 

-  1,000  0  0 

-  1,000  0  0 

-  1,000  0  0 

-  1,000  0  0 

-  1,000  0  0 

-  500  0  0 


Total  Subscriptions. 

I. — General  Fund  ... 
II. — Engineering  Fund 
III. — Natural  History  Fund — gay     - 
IV. — Endowment  Fund 

Value  of  Present  Site — say 


Royal  Institution, 

Manchester,  July  1870. 


.£9,500    0  0 

-59,025  12  2 

-13,505     0  0 

-13,000    0  0 

-  9,500    0  0 

-  7,000    0  0 

.£102,030  12  2 


DR. 

To  Subscriptions  received 
„  Rents 

„  Bank  Interest 
„  Old  Materials      - 


OWENS  COLLEGE  EXTENSION. 
Receipts  and  Expenditure  of  the  Executive  Committee, 


£  s.    d. 

53,945  15    4 

985  511 

116  1     5 

587  511 


20th  July  1870. 


.€55,634     8     7 


By  Property  and  Law  Expenses 
Parliamentary  Expenses 
Travelling  and  Deputation  Expenses     • 
Printing  and  Stationery 
General  Law  Expenses  - 
Salaries  -  - 

Sundries  ... 

Interest  to  Bankers 
Trustees  of  Owens  College 
Endowment  Fund — Invested  with  Cor- 
poration of  Manchester 
Balance  • 


£  i.  d. 
30,189  9  1 
350  0  0 
223  1  10 
144  3  4 
146  16  6 
651  0  0 
22  16  9 
492  12  4 
200  9  10 

*,000    0    0 
.    15,213  18  11 

.£55,634     8     7 
3  P  3 
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J.  G.  Green- 

voodff.  >•</.,  />..-!. 

31  March  1871. 


At  the  mooting  of  subscribers,  held  in  the  Mayor's 
parlour  of  the  Town  Hall.  Manchester,  22d  July  18/0, 
Tho-.  A-liton,  Ksq..  in  the  chair, 

Tin-  circular  calling  the  meeting  having  been  read,  the 
Secretary  (Dr.  J.  Watts)  read  the  report  and  the  statement 
of  account^. 

The  Chairman  then  moved,  "  That  the  report  now  pre- 
M-iited  be  accepted  and  approved,  and  that  the  Executive 
Committee  be  authorised,  when  the  accounts  have  been 
audited,  to  hand  over  to  the  new  governors  (so  soon  as  they 
shall  be  in  a  position  to  receive  them)  the  extension  funds 
and  the  site  for  the  new  College,  so  as  to  enable  the  new 
body  to  fulfil  the  requirements  of  the  Owens  Extension 
College  (Manchester)  Act." 

He  said  that  under  the  Act  as  it  now  stood  the  21 
Life  Governors  had  met  and  filled  up  their  number  to 
24  by  the  election  of  the  Lord  Bishop  of  Manchester, 
Mr.  Henry  Rogers,  Principal  of  the  Independent  Col- 
lege, and  Mr.  Edward  Behrens.  The  first  meeting  of  the 
Life  Governors  would  take  place  some  time  next  week, 
when  a  President  would  be  appointed  and  the  board  con- 
stituted, and  they  would  then  be  able  to  take  over  the  whole 
property  that  had  been  subscribed.  The  fund  had  increased 
since  the  last  meeting  by  about  12,0002.  Part  of  it  had 
been  appropriated  to  the  endowment  fund,  and  it  might  be 
well  to  state  that  the  cost  of  the  natural  history  museum, 
which  would  have  to  be  paid  within  the  next  three  or  four 
years,  in  accordance  with  the  agreement  with  the  Natural 
History  Society,  and  the  amount  required  for  endowment 
for  immediate  purposes,  would  still  oblige  them  to  appeal 
to  the  public  for  about  50,OOW.  more  than  they  had  got. 
If  they  could  get  that  sum  within  the  next  three  or  four 
years,  they  would  never  be  in  pecuniary  trouble.  The  new 
buildings  had  proceeded,  perhaps,  more  slowly  than  any  of 
them  wished,  but  he  could  scarcely  say  that  blame  attached 
to  anybody.  The  delays  had  arisen  in  every  instance  from 
the  desire  of  the  Architect  and  of  the  Committee  to  have  the 
buildings  as  perfect  as  possible.  Many  delays  had  arisen 
from  alterations  which  were  found  necessary  upon  the 
plans  as  originally  drawn,  and  there  had  been  considerable 
delay  through  the  great  difficulty  there  was  in  getting  the 
"  quantities  "  turned  out  by  the  architect's  employes.  They 
had  advertised  for  contracts,  and  he  hoped  that  the  work 
would  now  go  on  rapidly.  He  still  hoped  that  some  por- 
tion of  the  buildings  would  be  ready  in  a  couple  of  years. 

Mr.  W.  H.  Houldsworth  seconded  the  motion,  which  was 
agreed  to  unanimously. 

OWENS  EXTENSION  COLLEGE. 

President : 
His  Grace  the  DUKE  OF  DEVONSHIRE,  K.G.,  F.R.S. 

Treasurer  and  Chairman  of  the  Council :  ALFRED  NEILD. 
Chairman  of  the  Extension  Committee  :  THOS.  ASHTON. 
Chairman  of  the  Senate  :  THE  PRINCIPAL. 

Royal  Institution,  Manchester, 

DEAR  SIR,  Nov.  8th,  1870. 

THE  Extension  Committee  have  great  pleasure  in 
stating  that  the  preliminary  arrangements  for  the  erection 
of  the  new  college  buildings  are  now  completed,  and  that 
the  contractors  expect  to  make  rapid  progress  in  the 
work.  Under  these  circumstances  the  funds  in  hand  will 
soon  be  exhausted,  and  the  Committee  will  be  glad  if  you 
will  kindly  pay  into  the  bank  of  Messrs.  Heywood  Brothers 
&  Co.  the  balance  of  your  subscription,  or  such  proportion 
thereof  as  may  be  convenient. 

As  an  additional  sum  of  about  30.000/.  will  be  needed 
to  finish  and  furnish  the  buildings,  the  Committee  would 
esteem  it  a  great  favour  if  you  could  lend  them  your  aid 
by  canvassing  your  friends  in  favour  of  the  scheme,  or  by 
Riving  them  intimation  of  any  probable  subscribers  within 
the  circle  of  your  acquaintance. 

I  enclose  a  list  of  subscriptions  up  to  the  present  date, 
and  am, 

Dear  sir,  yours  faithfully, 

JOHN  WATTS,  Ph.D., 
Secretary  to  the  Extension  Committee. 

SUPPLEMENTARY  LIST  OF  SUBSCRIPTIONS. 

I.— Building  Fund.  L     s.   d. 

The  Duke  of  Devonshire  -            -  -  1,000  0  0 

J.  li.  Smith,  M.P.      -  -  1,000  0  0 

Miss  Brackenbury     -  -  -  500  0  0 

Messrs.  R.-Haworth  &  Co.  -             -  -  500  0  0 

\V.  M-Connell  -.           -  -  500  0  0 

Alfred  Waterhouse    -  -  200  0  0 

Thomas  Clay  -  -  200  0  0 

MM.  Samuel  Fletcher  (2nd  subsc.)    -  -  50  0  0 

George  Hadfield,  M.P.  -             -  -  50  0  0 


Rev.  F.  P.  Napier,  B.A.,  Associate,  Hangkow 
Messrs.  Railton,  Sons,  and  Leedham 
Fereday  Smith 
In  smaller  sums         .... 


II. — Laboratory  Fund. 

Messrs.  Gaskell,  Deacon,  &  Co.,  Widnes 

Messrs.  W.  Gossage  &  Son,  Widnes 

Messrs.  Muspratt,  Liverpool  - 

H.  D.  Pochin  (2nd  subsc.)     - 

Peter  Spence  (2nd  subsc.) 

William  Blythe,  Accrington  (2nd  subsc.) 

Edward  Hunt 

III. — Endowment  Fund. 

Miss  Brackenbury 
Thos.  Ainsworth,  Cleator 


Duke  of  Devonshire  - 


.C  s.  d. 

50  0  0 

50  (l  o 

50  0  0 

20  0  0 


300  0  0 

3oo  o  o 

300  0  0 

31X1  0  C 

300  0  0 

100  0  0 

50  0  0 


-  1,000  0  0 

-  500  0  0 

.47,320  0  0 

-  1,000  0  0 


TOTAL  SUBSCRIPTIONS.          £  s.  d. 

Building  Fund           ....  63,800  0  0 

Laboratory  Fund       -                                      -    1,650  0  0 

Endowment  Fund     -            ...  12,000  0  0 

Natural  History  Fund  (say)  -                           -  13,000  0  0 

Engineering  Fund      -             -                           - 13,505  0  0 

Value  of  present  Site  (say)     -                         -   7,000  0  0 


£111,000     0     0 

7266a.  Did  I  rightly  understand  you  to  say  that 
45,OCHW.  is  the  addition  required  for  the  building  pur- 
poses alone  ? — Yes,  and  5,0001.  of  that  we  can  take 
from  the  Natural  History  property  ;  therefore,  there 
remain  40,000/.  required  for  building  purposes  alone, 
including  the  museums,  which  we  must  raise  before 
we  can  appropriate  the  collections. 

7267.  Are  the  other  two  funds  tolerably  adequate 
for  what  you  require  ? — By  no  means.  The  Laboratory 
Fund  is  still  in  its  infancy  ;  Dr.  Rpscoe  hopes  to  raise 
it  to  double  the  amount ;  but  the  cost  of  the  laboratory 
would  be  not  less  than  1 0,0001.     Therefore,  until  this 
amount  of  10,000^.  is  raised,  the  laboratory  will  be 
a  charge  upon  the  General  Building  Fund,  but  if  we 
can  raise  this  by  a  special  fund,  the  general  fund  will 
be  released  to  that  extent.     The  Endowment  Fund, 
again,  at  present  amounts  to  12,000/.  ;  of  that  sum,  as 
I  said  before,   some  portions  are  general,  and  some 
are   specially  appropriated  ;   but  the   total  sums  for 
endowment  alone  amount  to  1 2,0001.      That  does  not 
include  the   Engineering  Fund,  which   has  been  all 
along  a  separate  fund. 

7268.  Can  you  state  to  the  Commission  what  was 
the  answer  to  the  application  which  you  made  to  the 
Government  ? — Our  first  application  to  Mr.  Disraeli's 
Government  (and  we  made  two  applications,  one  to  the 
Treasury  and  one  to  the  Privy  Council),  was  practically 
a  favourable  answer,  so  far  I  mean  as  the  justness  of 
our  application  was  concerned,  and  so  far  as  the  inten- 
tions of  the  Government  were  revealed.     No  actual 
promise  was  made  to  us  ;  but  Lord  Robert  Montagu,  in 
his  evidence  before  Mr.  Samuelson's  Committee,  if  I 
remember  rightly,  distinctly  stated   that  the  proposal 
to  give  us  a  grant  had  been  made  before  he  left  office. 
The  paper  which  I  hold  in   my  hand  is  a  Memorial, 
which  was  put  before  Lord  de  Grey  in  the  spring  of 
last   year,   and    in  the  postscript    to  that    we    say  as 
follows  : — "  In  justification  of  the  hopes  referred  to 

in  the  first  paragraph  of  the  foregoing  memorandum 
we  may  appeal  to  a  statement  of  Lord  Robert 
Montagu  in  the  House  of  Commons  in  July  last, 
in  a  debate  on  the  estimates  as  to  the  grant  to  the 
University  of  Glasgow  ;  to  the  statements  made  by 
Lord  Robert  and  others  before  Mr.  Samuelson's 
Committee  (see  Blue  Book,  questions  7874,  7882, 
7929,  7930)  ;  and  in  particular  to  an  important 
passage  in  a  Minute  of  the  Privy  Council,  dated 
27th  March  1868,  on  the  then  recently  made  gift 
by  Mr.,  now  Sir  Joseph  Whitworth,  of  100,000/.  for 
I  lir  promotion  of  mechanical  science,  and  which 
minute  was  communicated  to  Mr.  Whitworth  and 
afterwards  published.  The  passage  is  as  follows  : — 
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"  '  It  is  the  wish  of  My  Lords  to  see  provision  made  in 
"  '  several  large  centres  ol'  manu&Cturilig  industry  in 
"  'tlic  United  Kingdom  lor  affording  to  :i.ll  classe-  of 
"  'Her  Majesty's  subjects  :nn|ili>  opportunities  for 
'•  'acquiring  instruction  in  tin-  sciences  which  are 
(i '  applicable  io  pi-oduotiTe'induatrv.  My  Lords  are 

"  'of  opinion  that  by  (ho  union  ol'  local  nnd  private 
"  'ellorts,  supplemented  as  far  as  is  proper  by  Si. -de. 
"  assistance,  thin  provision  will  best  be  made.'  "  Then 
in  the  Blue  Book,  the  Commission  will  find  that  the 
question  put  by  Mr.  Potter  to  Lord  Robert  Montagu 
was  as  follows  : — 

"  You  had  no  idea  of  making  any  such    addition 
"  to,   for  example,   the  funds   of  Owens  College? — 
"  (A.)   That  would  depend  very  much  on  the  locality 
"  itself;  it  was  to  be  a  matter  of  negotiation  with  the. 
"  locality.     (Q.)  Suppose  at  Manchester  Owens  Col- 
"  lege  found  100,000/.,  it   did    not   enter  into   your 
"  contemplation    to   add   another    100,OOOZ.       (A.}  I 
"  have  already  stated   that  it  was  to  be  a  matter  of 
"  negotiation  with  the  localities.     We  had  not  deter- 
"  mined  to  give  equal  sums  ;  at  one  time  we  thought 
"  we  should   do  so,  but  finally   that   was  not  deter- 
"  mined."     The  next  question  is:  (Q.)  "Is  it  your 
"  lordship's  opinion  that  25,000/.  a  year  for  ten  years 
"  would  be  an  effective  amount "  [i.e.,  for  the  sug- 
gested series  of  science   colleges].     And  the  answer 
is  :  "  The  estimate  was  made  by  Mr.  Cole,  and  put  in 
"  print.     I  have  not  looked  at  it  for  some  months  now; 
"  not,  I  think,  since  the  opening  of  Parliament ;  and  I 
"  cannot  remember  the  figures,  but  to  the  best  of  my 
"  memory   it  amounted  to  25,0001.  a  year  for  ten 
"  years."     Then  at  question  7874,  Lord  Robert  Mon- 
tagu puts  this  question  to  Captain   Donnelly  :    "  We 
"  thought  that  besides  the  one  in  London,  there  should 
"  be   science   colleges    in    Yorkshire,    the    Midland 
"  Counties,  the  West  of  England,   and  also  Owens 
"  College  in  Manchester  ?     ( A.)  Yes,  there  was  to  be 
"  a  grant  for  Owens  College."     That,  of  course,  is  a 
definite  statement  that  the  minute,  which  was  drawn 
up  but  not  recorded,  contemplated  a  grant  to  us,  and, 
therefore,  we  had  not  a  promise,  as  I  said  before,  from 
the  Government,  but  something  very  like  an  under- 
standing that  a  grant  would  be  made  to  us.     Then,  in 
1869,  an  application  was  made  to  the  Treasury,  under 
Mr.  Gladstone's  Ministry,  and  I  can  put  in  here  the 
text  of  that  application  ;  it  was  a  Memorial  to  the 
Treasury,  making  an  application  for  a  grant  under  the 
then  circumstances  of  the  case.     I  have  here  a  minute 
of  our  Committee  drawn  up  in  consequence  of  the 
answer  made  to  us  on  that  occasion  by  Mr.  Gladstone, 
who  received  the  deputation.      I  may  say  that  the 
answer  was  not  a  refusal,  nor  was  it  an  assent ;  but  I 
I  may  read  the  following  short  paper  :  "  The  Chairman 
"  of  the  Committee  having,  in  his  report  of  the  inter- 
"  view  between  the  Right  Honourable  the  First  Lord 
"  of  the  Treasury  and  the  deputation  appointed  to  lay 
"  before  the  Government  the  application  of  this  Com- 
"  m  ittee  for  a  grant  in  aid  from  the  National  Exchequer, 
"  stated  that  one  principal  difficulty  in  the  way  of 
making  a  grant  appeared  to  be  the  apprehension  on 
'  the  part  of  the  Treasury,  that  to  give  it  would  be 
to  lay  down  a  precedent,  under  which  every  prin- 
cipal town  in  the  country  might  urge  a  like  claim, 
'  the  following  minute  has  been  drawn  up  of   the 
grounds  on  which  alone,  as  it  appears  to  this  Com- 
mittee, such  claims  could  be  justified.  The  Committee 
hold  that  in  the  case  of  colleges  founded  in  the  chief 
centres  of  population  and  of  national  development, 
'  the  right  to  receive  pecuniary  aid  from  the  public 
'  exchequer  is  undeniable.    In  their  opinion  such  aid 
"  ought  to  be  granted  in  every  case  where,  after  suffi- 
"  cient  inquiry,  certain  conditions  may  be  shown  to  co- 
"  exist.     These  conditions  may  be  stated  as  follows: — 
'•   1.   Such    a  college  must  be  an   already-established 
'  institution,  enjoying  a  substantial    and    recognised 
'  success,   and  materially  endowed  by  local   munifi- 
cence.     2.  Its  government  must  be  in  the  nature  of 
a  public  trust,  with  due  guarantees  for  the  mainte- 
nance of  the  principle  of  the  foundation  and  of  the 
character  of  the  administration,     3.  Its  constitution 


"  must  bo  undenominational.    4.  Its  location  must  bo     J-  <*• 

"  central   with    regard    to    a    population    which    can 

"  furnish  students,  and  with  regard  to  peculiar  aptitude  31  March  1871 

"   for  the  dr\clo|)iiicnl  of  .-nine  .-pecilic  line  of   cclnca-         

"  (ion.  Tin-  Commit  lei-  arc  convinced  that,  with 
'•  ivj/ard  Io  each  of  these  conditions,  the  claims  of  the 
"  Owens  College  and  it-  extension  sell.  m. 
"  enumerated  in  their  memorial,  are  of  .-utlirirnt 
'«  weight  to  justify  their  application  to  Her  Maj< 
"  Government  for  a  pecuniary  grant  in  augmentation 
"  of  the  local  funds  with  which  the  College  has  been 
"  founded  and  maintained  and  is  about  to  be  extended. 
"  At  the  same  time  they  submit  that  the  institutions 
"  in  which  such  conditions  can  effectually  co-exi-t, 
"  can  never  within  the  limits  of  the  United  Kingdom 
"  be  more  than  very  few  in  number." 

7269.  Has  anything  subsequently  passed  upon  this 
subject  between  Owens  College  and  the  ( io\  eminent  ? 
— Yes.  In  the  spring  of  last  year  a  deputation  waited 
upon  Lord  do  Grey,  and  at  Lord  de  Grey's  and  .Mr. 
Forster'a  request  we  proceeded  to  draw  up  a  memo- 
randum of  our  application  to  the  Government  for  aid 
to  our  extension  fund.  It  was  not  printed,  it  was  sent 
in  and  favourably  received.  I  believe  it  has  been 
laid  before  the  Treasury,  and  I  think  the  answer  is 
still  pending,  or  at  least  is  expected  by  us.  The 
memorandum  is  as  follows  : — 

"  Memorandum  on  the  application  to  the  Govern- 
"  ment  for  aid  to  the  Owens  College  Extension 
"  Fund. 

"  To  the  Right  Honourable  the  Earl  de  Grey  and  Ripou. 
"  K.G.,  Lord  President  of  the  Privy  Council. 

"  In  addressing  you  as  to  the  application  which  it 
"  is  proposed  again  to  make  to  the  Government  for 
"  aid  from  the  national  exchequer    to    the   Owens 
"  College  extension  fund,  we  beg  leave  to  call  atten- 
"  tion  to  two  circumstances  which  seem  to  us  at  the 
"  present  time    to  give   increased   urgency   to  this 
"  application ;    (1.)  That  in    the  two    years    during 
"  which  our  scheme  has  been  maturing,  its  propor- 
"  tions   have  gradually  grown   under  our  hands,  not 
only  from  the  rapid  development  of  the  College  and 
from  the  juster  estimate  which   is  now  generally 
entertained  of  what   is   necessary  for  a  school  of 
science  of  the  first  rank,  but  also — and  that  in  no 
small  measure — from  the  very  favourable  way  in 
which  two  deputations  in  February  and  March  1868 
'  were  received  by  leading  members  of  the  late  ministry, 
'  and  from  the  hopes  which  we  cannot  but  think  we 
'  were  justified  in  forming  that  we  should  receive 
substantial    aid    from    the    Government;    and    (2) 
'  that  while  the  scale  on  which  almost  in  spite  of  our- 
selves we  have  been  led  to  plan  our  buildings  has  thus 
'  increased,  the  serious  and  still  continuing  depression 
of  this  district  has  made  and  still  makes  it  impossible 
'  to  organize  any  wide-spread  canvass  or  to  expect 
'  any  large  immediate  additions  to  the  funds  we  have 
'  raised. 

"  I.  The  state  of  our  finances  is  at  this  time  as 
"  follows : 

"  A  site  of  considerable  extent  (about  four  acres) 
"  and  admirably  situated,  has  been  purchased  for 
"  30,000/. 

"  Building  plans  have  been  prepared,  after  long 
"  and  careful  deliberation  with  the  architect  to  the  new 
"  College,  Mr.  A.  Waterhouse,  such  that  those  por- 
"  tions  which  are  immediately  necessary  can  be  built 
"  at  once,  while  the  erection  of  museum,  h'brary,  and 
"  public  hall  can  be  deferred  until  the  funds  required 
"  for  them  shall  be  found.  For  the  erection  of  these; 
"  indispensable  portions,  including  the  cost  of  drain- 
"  ing,  levelling,  &c.,  a  careful  estimate  shows  that 
"  not  less  than  50,000/.  will  bo  needed,  and  it  would 
"  not  be  safe  to  put  down  less  than  10,000/.  more  for 
"  the  necessary  internal  fittings. 

"  Lastly,  the  large  and  excellent  collections  ol'  the 
"  Natural  History  and  Geological  Societies  of  Man- 
"  ehester  have  been  made  over  to  us,  together  with 
"  considerable  property  for  endowment,  on  condition 
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"  iliul  :i  lillinir  building  is  provided  lor  their  rccep- 
'•  tion,  mill  tliiit  tlii'y  shnll  be  maintained  in  due 
"  efficiency  f»r  the  usc  of  the  ]>ublic  ns  well  as  of  the 
••  .-indents  of  the  College.  The  erection  of  this 
••  inii-i'iini  will  cost  not  less  than  15,0007.,  or  10,0007. 
"  more  than  the  sum  contributed  for  that  purpose  by 
'•  tin-  Natural  History  Society. 

"  A  total  outlay  of  not  less  than  100,000/.  (the  cost 
li  of  the  hind  included)  will  thus  be  called  for  within 
"  the  next  few  years.  To  meet  this  the  general 
"  subscription  fund  amounts  to  about  58,0007.,  and 
"  the  estimated  value  of  the  present  College  and  site 
"  nivrs  7,0(X)7.  nioi-o. 

"  The  final  result  is,  we  have  a  deficit  of  35,0007., 
"  no  account  being  tnken  of  the  library  and  public 
"  hall,  nor  (what  is  of  greater  importance)  of  those 
"  extensions  of  the  teaching  power  and  appliances 
"  which,  even  now  loudly  called  for,  will  in  the  ex- 
"  tended  College  be  absolutely  indispensable. 

"  II.  It  may,  we  assume,  be  taken  as  admitted  that 
"  the  higher  education  has  under  no  circumstances 
"  been  anywhere  self-supporting,  and  if  this  is  true 
"  of  the  liberal  training  ordinarily  supplied  in  uni- 
"  versities  and  colleges,  it  is  obvious  that  the  far 
"  greater  cost  of  the  higher  culture  in  science  will 
"  fail  in  a  still  greater  degree  to  be  met  by  the  fees 
"  which  are  likely  to  be  paid  by  students. 

"  We  have  made  a  very  careful  calculation  of  the 
"  ascertained  average  cost  of  each  of  the  considerable 
number  (108)  of  science  students  in  Owens  College 
in  the  session  1868-9.  Premising  that  no  account 
is  taken  in  this  estimate  of  the  value  of  building 
laboratories  and  collections,  and  also  that  from  a 
desire  not  to  overstate  the  case  one  half  only  of  the 
cost  of  the  department  of  pure  mathematics  has 
been  set  down  to  the  science  classes,  we  get  the 
following  results : — The  average  payment  made  by 
each  student  in  the  science  classes  was  141.  14s.  8d., 
and  the  total  net  cost  of  each  to  the  College  funds 
after  deducting  that  portion  of  the  fees  which  is 
paid  in  to  the  College  chest,  was  251.  10s.  lid.  The 
net  cost  of  each  of  the  (102)  art  students  calculated 
in  the  same  way  was  167.  Is.,  or  more  than  one 
third  less  than  the  average  cost  in  science. 
"  Now,  it  is  certain  that  if  a  comparison  be  made 
"  with  the  most  successful  Polytechnic  Institutions  and 
"  Science  Schools  in  Germany,  France,  and  Switzer- 
"  land,  and  with  the  only  institutions  of  the  kind  in 
"  the  United  Kingdom,  which  are  at  all  complete,  the 
"  Science  Department  in  Owens  College  is,  so  to  say, 
"  starved ;  that  more  professors  and  skilled  assistants 
"  are  needed,  and  that  larger  sums  are  required  for 
illustration  of  lectures  and  other  appliances  of  good 
teaching.  With  this  proviso,  and  if  we  assume  as 
the  basis  of  our  calculation  the  careful  estimate  made 
by  Professor  Eoscoe  for  the  Committee  on  Scientific 
Instruction  (Blue  Book,  page  351,  question  6940) 
that  in  a  college  containing  200  science  students,  a 
number  which  we  shall  probably  soon  reach  in  the 
"  extended  College,  the  cost  per  head  to  the  endow- 
"  meut,  and  exclusive  of  fees  paid  by  the  students, 
«'  would  be  about  231.,  we  should  find  that  the  net 
cost  of  the  department  would  amount  to  4,6007..,  a 
sum  larger  than  the  net  income  of  the  College  from 
all  sources,  and  more  than  double  that  portion  of 
the  income  which  can  with  justice  be  allotted  to 
the  Science  Department  alone.  If  the  number  of 
students  should  in  the  course  of  years  exceed  200, 
the  increased  income  from  fees  would  probably  not 
do  more  than  meet  the  increased  cost  of  main- 
tenance." 

';  III.  We  will  now  venture  to  suggest  the  form  in 
which  we  believe  we  could  be  most  effectively  aided 
by  Government.  In  our  applications  both  to  the 
late  and  to  the  present  administration,  we  asked  for 
the  grant  of  a  considerable  sum  on  the  precedent 
supplied  by  the  grant  of  120,0007.  in  aid  of  the 
building  fund  of  the  Glasgow  University.  It  would 
pei-haps  lie  not  less  welcome  to  us  if,  instead  of  a 
single  grant  of  large  amount,  a  grant  were  made  to 
us  in  aid  of  the  building  fund  of  such  a  sum  as  would 


"  enable  us  at  once  to  erect  the  indispensable  portions 
"  of  the  new  buildings,  and  at   the  same  time  of  an 
"  annual  subsidy  such  as  would   place  the  Scientific 
"  Departments  in  a  state  of  thorough  efficiency.     We 
"  may  cite  in  support  of  this  second  proposal  the  large 
"  sums  annually  granted  by  Parliament  for  the  mnin- 
"  tenance  of  the  School  of  Mines  in  Jermyn  Street, 
"  and  of  the  Royal  School  of  Science  in  Dublin,  and 
"  also  the  grant  of  2007.  a  year  for  the  newly-established 
"  professorship  of  engineering  in  Edinburgh,  to  meet 
"  an  equal  sum   furnished  by  the  income  from  the 
"  endowment   of  that   chair    by    Sir    David    Baxter. 
"  We  beg  leave  to  offer  the  following  estimate  : — The 
"  wants  of  the  College  will  require  not  fewer  than 
"  seven  chairs  in  the  department,  viz.,  (1)  Mathc- 
"  matics,    (2)   Natural   Philosophy,    (3)    Chemistry, 
"  (4)  Metallurgy  and  Mining,  (5)  Geology,  (6)  Physio- 
"  logy  and  Botany,  (7)  Engineering.     Each  of  these 
"  chairs  will  require  one,  and  some  of  them  more  than 
"  one,  skilled  assistant,  and  the  sums  necessary  for  the 
"  maintenance  of  each  chair  will  be  considerable.     If, 
"  then,  the  Government  would  grant  30,0007.  towards 
"  the  erection    and   fittings  of  the    new  buildings" 
(including,  of  course,  the  museum)  "  and  an  annual 
"  sum  averaging  3007,.  towards  the  expenses  of  each 
"  of  the  chairs  enumerated,  or  say  2,0007.  per  annum, 
"  we  believe  that  they  would  thus  secure  the  establish- 
"  ment  in  Owens  College  of  a  complete  and  thoroughly 
"  efficient  school  of  science  placed  in  the  centre  of  a 
"  population  more  ready  perhaps  to  avail  themselves 
"  of  the  advantages  offered  than  the  inhabitants  of  any 
"  other    equally  populous  district   in  the   kingdom." 
The  next  paragraph  proceeds  to  state  how  we  think 
we  could  give  a  quid  pro  quo,  as  the  homely  phrase  is, 
for  such  assistance  as  that: — "It  only  remains  to  state 
"  more  fully  the  public  services  which,  we  believe, 
"  that  the  College,  thus  strengthened,  would  render, 
"  and  which  ought  to  beof  such. a  kind  as  to  justify  the 
"  liberal  aid  which  we   are  asking   from  the  national 
exchequer  :     (1.)  In  the  first  place,  we  submit  that 
the  admirably  planned  School  of  Mines  in  Jermyn 
Street  does  not  and  cannot  meet  the  whole  needs 
of  the  nation  in  this  matter  of  the  higher  science 
culture.     The  conditions  of  English  life  must  for  a 
long  time,  and  perhaps  always,  make  it   impossible 
that  many  of  the  middle  class  or  that  more  than  a  very 
few  of  the  artizan  class  should  resort  for  this  cul- 
ture to  London  or  to  any  considerable  distance  from 
their  homes  ;   and  when  the  eminence  of  the  pro- 
fessors assembled  in  Jermyn   Street  and  in  other 
London  Colleges,  and  the  completeness  of  the  pre- 
parations made  for  the  illustration  of  their  lectures 
are  considered,  it  will  follow  from  the  comparatively 
small  number  of  students  who  are  attracted  from  a 
distance  to  attend  their  classes,  that  more  than  one 
such  centre  of  the  highest  scientific  teaching  should 
be    provided.      Owens   College   would   give    that 
"  teaching  in  the  district  where  it  would  be  at  once 
most  useful  and  most  warmly  welcomed.     (2.)  In 
the  next  place,  the  College  would  of  course  open  its 
science  classes  free  of  fee  to  all  Queen's  scholars. 
(3.)  Certificated  schoolmasters  would  be  admitted 
at  a  low  or  merely  nominal  fee  to  such  courses  as 
were   adapted   to   their   wants.      (4.)    Courses   of 
evening    lectures  would   be    given,   as    in    Jermyn 
Street,  at  a  fee  so  low  that  artizans  would  be  able 
to  attend   them.     The  evening  classes  are  already 
attended  by  more  than  400  members  "  (now  between 
500  and  600),  "  the  majority  of  whom  are  young  men 
of  very  moderate  means,  and  not  a  few  are  artizans. 
In  the  public  museum  to  be  attached  to  the  College, 
mechanics    and   artizans    would    be    able    to    find, 
together  with  the  assistance  of   an   able   curator, 
complete  illustrations  of  those  branches  of  science 
to  which   they  are  most  often   attracted.    (5.)  We 
nmj'  add  further  that  the  authorities  of  the  College 
would,  if  requested  to  do  so,  readily  superintend 
the   examinations   in   Manchester  of  the    Science 
and   Art   Department,   and   make   themselves   re- 
sponsible for  their  integrity.     How  important  those 
examinations  are  in  this  portion  of  the  kingdom  is 
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"  seen  from  the  fact  that  whereas  the  population  of 
"  the  district  covered  by  the  Lancashire  ami  ( 'hc.-liirc 
"  Union  of  Institutes  is  only  one  fifteenth  of  the 
"  population  of  Ihe  United  Kingdom,  more  than  one 
'•  iil'th  of  the  teaching  in  connexion  \\ithlhe  l)ep:n-l- 
"  incut  of  Science  and  Art  is  curried  on  within  the. 
"  limits  of  the  Union,  and  notices  than  two  lillli-  ol' 
"  tlie  highest  honours  awarded  in  the  last  year  were 
"  gained  by  its  pupils.  In  conclusion,  we  invite 
"  attention  to  the  steps  we  are  already  taking  to 
"  obtain  the  incorporation  by  Act  of  Parliament 
"  of  the  Governors  of  the  extended  College,  and  the 
"  grant  of  an  improved  constitution,  and  in  particular 
"  to  the  clause  in  which  it  is  proposed  that,  among 
"  other  representatives  of  important  public  interests, 
"  three  governors  should  bo  nominated  by  the  Lord 
"  President  of  the  Privy  Council.  A  sufficient 
"  guarantee  would  thus  be  provided  for  the  due 
"  performance  of  tho.se  public  services  for  the  sake 
"  of  which  we  are  now  applying  for  the  assistance  of 
"  the  Government." 

7270.  (Mr.    Samuelson.)    What   became   of   your 
application  for  an  Act  of  Incorporation  ? — The  Act  of 
Incorporation  has  been  granted  by  Act  of  Parliament 
last  year.     I  will  put  in  a  copy  of  the  Act  of  Parlia- 
ment itself,  which  contains  in   the  schedule   the  full 
constitution  of  the  College. 

7271.  Did  the  Committee  consider  whether,  beyond 
the  appointment  of  three  governors  being    vested  in 
the  Privy  Council,  any  other  control  might  be  given 
to  the  Government  either  in  reference  to  the  appoint- 
ment of  the  professors  or  to  the  course  of  studies  in 
consideration  of  the  grant  which  was  asked  from  the 
Government  ? — That  did  not  arise.    It  was  considered 
by  the  Committee,  and   I  think   I  could  perhaps  not 
safely  say  more  at  the  present  moment,  than  that  such 
a  proposal  is  a  fair  matter  of  negotiation  between  the 
Government  and  the  governors  of  the  College. 

7272.  But  the  Commission   might  take  it  that  the 
Committee  would  not  consider  that  every  reasonable 
requirement  on  the  part  of  the  Government  had  been 
met  by  their  merely  consenting  to  the  appointment  of 
three  governors? — In  my  opinion  they  would  not. 

7273.  ( Chairman.)    Is  there   any  portion  of  the 
Act  to  which  you  think  it  desirable  that  the  attention 
of  the  Commission  should   be  specially  directed  ? — 
Yes  ;  the  second  schedule  to  the  Act  contains  the  con- 
stitution of  the  College,  and  it  is  as  follows  : — 

THE  SECOND  SCHEDULE. 

Constitution  of  the  College, 

It  is  a  fundamental  condition  of  the  constitution  of  the 
College,  that  no  student,  professor,  teacher,  or  other  officer 
or  person,  connected  with  the  institution,  shall  be  required 
to  make  any  declaration  as  to,  or  to  submit  to  any  test 
whatsoever  of,  his  religious  opinions,  and  that  nothing  shall 
be  introduced  in  the  matter  or  mode  of  education  or  instruc- 
tion, in  reference  to  any  religious  or  theological  subject, 
which  can  he  reasonably  offensive  to  the  conscience  of  any 
student,  or  of  the  relations,  guardians,  or  friends,  under 
whose  immediate  care  he  may  he. 

The  government  of  the  College  shall  be  vested  in  an 
official  head,  to  be  called  President,  and  the  three  following 
bodies,  namely : 

I.  The  Court  of  Governors. 
II.  The  Council. 
III.  The  Senate. 

The  Court  to  he  the  supreme  governing  body. 

The  Council  to  he  a  committee  managing  the  financial 
and  other  ordinary  business  of  the  College,  and  preparing 
questions  for  the  decision  of  the  Court. 

The  Senate  to  organise  and  direct  the  education  of  the 
College,  and  superintend  its  discipline. 

Both  Senate  and  Council  to  be  responsible  to  the  Court 
for  the  proper  discharge  of  their  functions. 

THE  COURT  OP  GOVERNORS. 

The  Court  shall  consist  of  the  president  and  42  members  : 

(a)  Twenty-four  governors  shall  be  appointed  for  life, 

being  at  the  time  of  their  appointment  persons 

residing,  or  having  their  usual  place  of  business, 
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within  fifty  miles  of  Manchester,  and  not  being  J.  O.  Green- 
meiiihers  of  the   Senate.     Such    governors  shall  i*o<x/,/.,7.  n.A. 
cease  to  hold  office  on  the  failure  of  this  qualifica- 
tion, but  may  be  re-elected,  provided   that  there  31  March  1871. 

shall    not    at  any   time    he    less  thim    16'    life        

governors  who  are  qualified  as  afore 

The  first  Life  Governors  named  in  the  third  schedule  to 
this  Act  shall,  so  goon  as  conveniently  may  be,  procei-il 
to  fill  up  the  number  of  governors  to  24.  Vacancies 
amongst  the  life  governors  by  resignation,  non-resiil' 
or  otherwise,  shall  for  the  future  be  filled  up  as  they  occur, 
and  within  twelve  months,  by  the  continuing  members  of 
the  court. 

(6)  Fifteen  governors  shall  hold  office  on  nomination  as 
after  mentioned,  and  (except  as  to  members  i.f 
Parliament)  for  terms  of  five  years  only  from  the 
date  of  nomination. 

(I.)  Three  shall  be  nominated  by  the  President. 

(2.)  Two  shall  be  nominated  by  the  Council  of  the  city 
of  Manchester,  and  one  by  the  Council  of  the. 
borough  of  Salford,  but  these  governors  need 
not  necessarily  be  members  of  those  bodies. 

(3.)  Three  shall  be  nominated  by  the  Court  from  among 
the  members  of  Parliament  for  the  counties  and 
boroughs  of  Lancashire,  Cheshire,  Yorkshire, 
and  Derbyshire,  provided  that  no  person  so 
elected  shall  retain  his  seat  on  the  court  after 
he  shall  for  six  months  have  ceased  to  be  a 
member  of  Parliament. 

(4.)  Three  shall  be  nominated  by  the  Lord  President  of 
the  Privy  Council  (or  by  any  other  member  of 
Her  Majesty's  Government  who  may  be  dis- 
chargingthe  functions  of  Minister  of  Education). 

(5.)  Three  shall  be  nominated  by  the  associates  of  the 
College  (as  herein-after  provided). 

(c)  Three  shall  be  the  Principal  and  the  two  Professors 
who  may  for  the  time  being  be  members  of  the 
Council  (as  herein-after  constituted). 

Not  more  than  five  members  of  the  Senate  shall  at  any 
one  time  be  members  of  the  Court. 

Any  governor  absent  from  meetings  of  the  court  for  18 
consecutive  months  shall  vacate  his  seat,  but  shall  be 
eligible  for  re-election. 

For  the  first  organisation  of  the  Court  the  proceedings 
shall  be  as  follows  :— 

The  24  life  governors  shall  before  their  third  meeting 
elect  the  first  President  and  the  first  three  Parlia- 
mentary Governors,  and  shall  arrange  with  the 
President  and  with  the  corporations  of  Manchester 
and  Salford,  and  with  the  Lord  President  of  the 
Privy  Council,  for  the  completion  of  their  respective 
nominations. 

If,  on  this  or  any  future  occasion,  two  months  shall 
elapse  after  notice  to  the  respective  nominors,  that 
a  vacancy  awaits  to  be  filled  up  by  him  or  them, 
the  Council  shall  cause  to  be  given  one  month's 
further  notice  of  the  vacancy  ;  after  the  expiration  of 
such  month,  the  vacancy  or  vacancies  not  filled  up 
shall  be  filled  up  by  the  remaining  governors  at 
their  next  regular  meeting. 

All  proceedings  of  the  Court  shall  be  valid  prior  to  the 
appointment  of  any  of  the  nominated  governors,  and 
notwithstanding  any  vacancy  or  vacancies. 

The  Court  shall  meet  twice  a  year,  at  least,  at  fixed  times, 
and  at  other  times  when  convened  by  the  President  or 
Council,  and  shall 

Be  the  supreme  governing  body  of  the  College ; 
Elect  the  President  and  Treasurer,  and  eight  members 

of  the  Council; 

Have  power  to  appoint  committees ; 
And  to  make  and  alter  byelaws. 

The  quorum  necessary  to  constitute  a  meeting  of  the 
Court  shall  be  15,  and  no  resolution  for  election  of 
president  or  treasurer,  or  members  of  the  council, 
or  for  the  removal  of  the  principal  or  any  professor, 
or  for  making  or  altering  byelaws.  shall  be  carried, 
unless  at  least  two  thirds  of  that  number  vote  in  its 
favour  ;  other  questions  may  be  decided  by  majority. 
The  chairman  of  the  meeting  may  vote,  and  may 
have  a  second  or  casting  vote.  If  the  president  he 
absent,  the  members  of  the  court  present,  being  a 
quorum,  shall  appoint  a  chairman  for  the  meeting, 
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./.  (.'.  (,Vr«i-  Seven  days'  notice  of  all  business,  except  as  after  men- 

tioned,'to  In1  drought  forward  shall  be  sent  to  every 
„„.,,  :.  and  no  meeting  sbull  be  com- 

;>i  March  ISTI.  pi-tent  in  ir.iii-iact  any  other  business  than  such  as 

.sliiill  directly  arise  out  of  the  business  so  brought 
.ird,  or  such  business  as  shall  have  arisen  since 
the  issue  of  the  summons  for  the  meeting,  and 
which  shall  yet  for  the  satisfactory  working  of  the 
institution  require  immediate  determination. 

THE  PRESIDENT. 

The  President  shall  be  elected  by  the  Court  for  five  years, 
and  may  be  re-elected. 
The  functions  of  the  President  shall  be  : — 

(1.)  To  preside  as  chairman  at  meetings  of  the  court, 
and  at  the  opening  and  closing  of  the  College 
sessions. 

(2.)  To  fill  up  his  nominations  in  the  court. 

(3.)  To  consider  and,  if  he  shall  think  fit,  suspend  and 
refer  back  to  the  court  any  byelaw  passed  by 
the  court  against  which  the  council  or  the 
senate  may  appeal  to  him. 

THE  TREASURER. 

The  Treasurer  shall  be  annually  elected  by  the  Court  from 
amongst  the  governors,  and  may  be  re-elected. 
The  functions  of  the  treasurer  shall  be  : — 

(1.)  To  preside  at  meetings  of  the  council  when  the 

president  is  absent. 
And  generally  under  the  direction  of  the  council, 

(:.'.)  To  take  charge  of  the  College  property  and  funds, 

investments,  income  and  expenditure,  and  to 

keep  proper  books  of  account,  and  present  to 

the  council  periodical  accounts  and  reports  as 

they  may  arrange. 

(3.)  To  keep  and  affix  the  College  seal : 
(•4.)  And   to  provide  and  maintain   proper  registers 

and  custody  for  the   College   muniments  and 

securities. 

THE  COUNCIL. 

The  Council  shall  consist  of  the  president  and  12  mem- 
bers ;  of  these  eight  shall  be  elected  by  the  court  from 
among  the  governors  not  being  members  of  the  senate, 
of  whom  one  of  the  nominees  of  the  Minister  of  Education, 
if  he  shall  reside  within  50  miles  of  Manchester,  shall  be 
one ;  two  shall  be  professors  other  than  the  principal  elected 
by  the  senate  from  their  body ;  the  eleventh  and  twelfth 
shall  be  the  treasurer  and  the  principal. 

The  members  of  the  council,  other  than  the  president, 
treasurer,  and  principal,  shall  hold  office  for  two  years  only 
from  the  date  of  appointment,  but  may  be  re-elected. 

In  case  of  vacancy  arising  during  the  term  of  service 
of  any  such  member,  if  he  be  one  of  the  nominees  of  the 
court,  the  council  may  fill  up  this  vacancy  by  appointing 
any  governor  to  the  same  for  the  remainder  of  the  late 
member's  term  of  office.  If  he  be  one  of  the  two  professors, 
the  senate  may  make  their  appointment  of  a  new  member 
for  his  full  term. 

The  council  shall  meet  once  a  month  at  least  during 
the  College  session,  and  at  other  times  when  convened  by 
the  president,  the  treasurer,  or  the  principal. 

Three  clear  days'  notice  of  all  business,  except  as  after 
mentioned,  to  be  brought  forward  shall  be  sent  to  every 
member  of  the  council,  and  no  meeting  shall  be  competent 
to  transact  any  other  business  than  such  as  shall  directly 
arise  out  of  the  business  so  brought  forward,  or  such  busi- 
ness as  shall  have  arisen  since  the  issue  of  the  summons 
for  the  meeting,  and  which  shall  yet  for  the  satisfactory 
working  of  the  institution  require  immediate  determination. 

The  quorum  necessary  to  constitute  a  meeting  of  the 
council  shall  be  seven,  and  a  majority  shall  carry  any 
resolution,  except  in  the  case  of  a  resolution  for  the  removal 
of  a  professor,  which  shall  only  be  carried  by  a  vote  of  at 
least  eight  members  of  the  council.  The  chairman  of  the 
meeting  may  vote  and  may  have  a  second  or  casting  vote. 

If  the  treasurer  and  the  president  be  absent  the  members 
of  the  council  present  being  a  quorum  shall  appoint  a  chair- 
man for  the  meeting. 

The  Council  shall 

(1.)  Manage  the  financial  and  ordinary  affairs  of  the 
College,  and  annually  report  to  the  governors 
thereon. 

(2.)  Keep  the  record  of,  and  see  to  the  due  maintenance 
of  the  lists  of  the  members  of  the  council  and 
the  associates,  and  the  registers  of  students. 

(3.)  Direct  the  affixing  of  the  College  seal. 


(•I.)  Appoint  the  principal  and  professors  and  make 
contracts  with  them;  and  before  proceedi; 
tin1  election  of  a  professor  the  council  shall  in 
ordinary  cases  advertise  lor  and  receive  candi- 
dates' applications  and  testimonials,  and  shall 
refer  the  same  to  the  senate  for  examination, 
arrangement,  and  report,  but  the  council  shall 
not  be  obliged  to  adopt  the  report,  or  be  bound 
by  the  recommendation  of  the  senate.  In 
special  cases,  and  after  having  applied  to  the 
senate  for  information,  the  council  may,  subject 
to  the  approval  of  the  court,  appoint  to  a  pro- 
fessorship without  advertisement. 

(5.)  Appoint  the  registrar,  the  treasurer's  clerks,  and 
other  officers  and  servants  of  the  College,  and 
regulate  their  remuneration,  with  power  to  re- 
move them. 

(G.)  Control  and  direct  the  management  of  the  libraries 
and  museums  connected  with  the  College. 

And  shall  have  power 

(7.)  To  license  halls  and  lodging-houses,  and  make 
such  regulations  as  it  may  think  fit  for  their 
proper  management. 

(8.)  To  receive  from  the  senate  suggestions  and  state- 
ments of  business  transacted  by  them,  and  sus- 
pend, if  they  think  fit,  any  rule  or  resolution 
passed  by  them,  until  the  pleasure  of  the  court 
respecting  the  same  shall  have  been  ascertained. 

(9.)  To  fix,  and  from  time  to  time  vary,  the  fees  to 
be  paid  by  students,  with  power  to  dispense 
with,  remit,  or  compound  for,  the  payment 
of  fees  by  any  particular  student  or  class  of 
students. 

(10.)  To  expel  offending  students. 

(11.)  And  shall  discharge  such  other  functions  as  the 
court  may  from  time  to  time  commit  to  it. 

THE  PRINCIPAL. 

The  Principal  shall  be  the  chairman  of  the  senate,  and 
its  representative  on  the  council  and  the  court.  In  his 
absence  the  senate  shall  appoint  a  chairman  of  the  meeting. 
The  chairman  may  vote,  and  may  have  a  second  or  casting 
vote.  The  principal  need  not  be  a  professor  in  the 
College. 

THE  SENATE. 

The  Principal  and  whole  body  of  Professors  shall  form 
the  Senate,  and  shall  meet  at  least  once  in  each  month 
during  the  session. 

The  senate  shall,  subject  to  the  control  of  the  council, 
discharge  such  functions  in  reference  to  education  and 
discipline  as  the  court  may  by  bye-laws  or  regulations 
assign  to  it,  and  in  particular  shall  (subject  as  aforesaid)  : 

(1.)  Fix  the  hours  of  the  classes,  and  arrange  the 
subjects  of  instruction  and  examination,  and 
frame  regulations  for  the  conduct  of  classes 
and  examination. 

(2.)  Fix,  subject  to  Founders'  regulations  (if  any), 
times  and  mode  and  conditions  of  competition 
for  scholarships  and  prizes. 

(3.)  Regulate  the  admission  of  students,  and  keep  and 
furnish  to  the  registrar  class  lists,  and  maintain 
the  ordinary  discipline  of  the  College,  with 
power  to  suspend  any  offending  student. 

(4.)  Appoint  and  dismiss  any  tutors  or  occasional 
lecturers. 

All  resolutions  passed,  appointments  made,  and  rules 
framed  by  the  senate,  shall  be  laid  before  the  council  at  its 
next  meeting,  and  the  council  may  at  its  discretion  suspend 
any  of  them  till  approved  by  the  court. 

Any  professor  aggrieved  by  any  act  of  the  senate  may 
appeal  against  the  same  to  the  council,  who  may,  if  it  think 
fit,  sustain  the  appeal,  and  refer  the  matter  to  the  decision 
of  the  court. 

REMOVAL  OF  PRINCIPAL  OR  PROFESSORS. 

The  Principal  or  any  Professor  may  be  removed  from 
office  only  in  the  following  manner : — 

The  council  may  (upon  a  month's  notice  of  motion 
having  been  given  to  each  member  of  the  council, 
and  also  to  the  principal  or  to  the  professor  in 
question)  by  a  vote  of  not  less  than  eight  members, 
resolve  that  it  is  expedient  to  remove  a  professor, 
and  declare  when  his  appointment  shall  cease.  A 
copy  of  such  resolution  shall  forthwith  be  delivered 
to  the  principal,  or  to  the  professor  as  aforesaid. 
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A  month  shall  bo  allowed  to  such  principal  or  pro- 
IV.ssoi- from  liis  receiving  a  copy  of  the  resolution  of 
the  council,  during  which  1m  may  appeal  to  the 
court,  and  if  he  docs  not  appeal,  or  if,  on  appeal,  the 
court  shall,  by  a  vote  of  not  less  than  10  members, 
confirm  (his  resolution  of  the  council,  his  chair  shall, 
according  to  the  terms  of  the  resolution,  become 
i/isu  fiii-lii  vacant,  but  if  such  principal  or  professor 
appeals,  nncl  the  court  decides  against  his  removal, 
he  shall  retain  his  chair, 

LEGISLATION. 

A.  The  Court  shall  have  power  to  make  byelaws  for  the 
government  and  administration  of  the  College,  which  arc 
not  contrary  to  the  provisions  of  this  Act.      No  byelaw 
may  be  proposed  without  at  least  one  month's  notice  of 
the  intention  to  propose  it  being  primarily  given  to  the 
council,  unless  the  proposal  originates  with  the  council, 
and  is  accompanied  by  their  report. 

B.  Changes  in  the  constitution  of  the  College,  which  are 
not  contrary  to  the  provisions  of  this  Act,  may  be  passed 
by  the  court  upon  the  recommendation  of  the  council,  and 
shall  then  be   laid    before    Her    Majesty   in    Council,   for 
approval,  and  when  so  approved,  shall  be  adopted,  and 
be  subject  to  alteration  in  like  manner. 

THE  ASSOCIATES. 

The  Court  shall  at  any  time  have  power,  on  the  recom- 
mendation of  the  council  and  with  the  consent  of  the 
senate,  to  fix  the  conditions  on  which  persons  who  have 
been  students,  may  become  Associates  of  the  College,  and 
such  associates  shall  have  the  right  of  appointing  in  such 
manner  as  the  court  may  direct,  three  members  of  the 
court,  and  shall  have  such  other  privileges  in  connection 
with  the  College  (not  inconsistent  with  its  fundamental 
laws)  as  it  may  direct. 

THE  THIRD  SCHEDULE. 
Names  of  First  Life  Governors. 


Thomas  Ashton 

Manchester 

Merchant. 

John  Mni'slnml  Urnnett    - 

Biaucbeatsr 

Timber  Merchant. 

t'hiirirs  Frederick  Beyer    - 

Gorton,  Man- 

Engineer. 

chest  IT. 

Willi;im      llomaine      Cal- 

Manchester 

Merchant. 

lemler,  the  younger. 

Richard  Copley  Christie    - 
Robert  Dufcin  field  Darbi- 

Manchester 

.\l;nii.'htjster 

Esquire,  Karri  ster-at-Law. 
Solicitor. 

shire. 

The     Reverend    Nicholas 

Manchester 

Clerk,  one  of  the  Canons 

William  Gibson. 

of  Manchester. 

Hurray  Gladstone  - 

Manchester 

Merchant. 

I'Mwnrd  Hardeastle 

Manchester 

Merchant. 

(  Hiver  Heywnod 

Manchester 

Banker. 

\Vm.  Henry  Houlds  worth  - 

Manchester 

Cotton  Spinner. 

Iliehanl  Johnson     - 

Mane-heater 

Wire  Manufacturer. 

John  Lawson  Kennedy 

Manchester 

Calico  Printer. 

Alfred  NHM 

Manchester 

Calico  Printer, 

Herbert  Philips 

Manchester 

Merchant. 

John  Robinson 

Manchester 

Engineer. 

Sigismund  James  Stern    • 

Manchester 

Merchant. 

John  Edward  Taylor 

Manchester 

NewspaperPubliaher. 

Joseph  Thompson    . 

Manchester 

Manufacturer. 

Sir     Joseph     Whit  worth, 

Maneln'ster 

Engineer. 

Bart 

M;iithr\v  Alexander  Eason 

Manch  ester 

Doctor  of  Medicine. 

Wilkinson. 

7274.  (Mr.  Samuelson.)  Have  you  received  a  reply 
from  the  Privy   Council   to   this   lust   Memorial   of 
yours  ? — We  liave  received  no  formal  reply. 

7275.  (Chairman.)    That   application,   I   believe, 
\v;i-  sent  in  about  the  time  that  this  Commission  was 
being  formed  ? — I  think  it  was  about  the  same  time. 

7276.  (Mr.  Samuflson.)  Was  not  the  application  for 
assistance  towards  the  salaries  of  the  professors  eon- 
fined  solely  to  the  professors  in  the  science  department  ? 
— Yes;   I  do  not  know  what  is  the  cause  of  the  tacit 
assumption  which  I  find  everywhere  obtains  that  any 
aid  given  by  the  Government  in   future  to  academical 
bodies,  must  be  to  the   science  part.     Whether  it  is 
because    the  science    departments   are  the  only  ones 
which   deal  with  material  progress,  or  whether  it  is 
considered  that  the  old  endowments  are  available  for 
the  old  academical  subjects,  and   that  the  balance  may 
be  redressed  l,y  giving   Government   aid  to  the   new 
subjects,  I  do  not  know,  but  we  thought  it  was  safest 
on  our  part  to  acquiesce  in  the  common  hypothesis. 

721    .   Was  not  the    application    for   a    definite   sum 
of  .'!()()/.  a  year  for  each  of  the  seven  science  chairs? 

—Ye-. 

7278.   You     probably    hail    in     view    some     definite 
sum  which  \ou  thought  those  salaries  ought  to  amount 


to    from    various   sources? — V« •-.      \\'e   thon'/hi    thai      ./.  ,,    , 
.",()()/.  a  year  wa-N   in. I    an  unfair    amount    of  .-lipeml    to    "'" 
each  profcsMU-  who  give*  the  whole  of  hi.-,  linn-  lo  tin- 
work  of  the  department. 

7-7!).  Should  you  consider  yourselves  at  liberty 
to  devote,  a  larger  proportion  ol'  the  general  fund-. 
belonging  to  the  College  to  the  arts  profc^-or.-,  in 
C8SO  the  Government  had  consented  to  ,-i--i<t  the 
.-eiencc  professors? — That  (piestion  has  never  l.ccu 
raised.  The  disproportionate  figures  which  1  just, 
now  laid  before  the  Commission,  would  show,  I  think, 
that  it  would  not  bo  unfair  to  take  some  steps  !o\\.-n<l 
cquali/ing  the  sums  allotted  to  tin-  two  departments. 
A  very  large  proportion  of  the  amount,  set  free 
by  any  grant  from  the  Government  would  certainly  go 
to  add  to  the  working  c  (I'n-iciicy  of  (lie  College  In  the 
provisions  of  more  skilled  aSM.-tance  ami  manual 
service  in  the  laboratories.  I  am  giving  Ibis  simply 
as  my  own  opinion  on  the  cpie.-tion.  It'  it  were 
thought  fair  to  the  public  interests  to  stipulate  that 
(here  should  be  no  deduction  from  the  amount  sup- 
plied from  the  Owens  funds  towards  the  science  side, 
we  should  probably  have  no  hesitation  in  undertaking 
to  raise  from  other  sources  any  additional  payment  to 
the  arts  side. 

7280.  It  probably  would   be  considered   decidedly 
objectionable  that   there  should  be   a  great  dispropor- 
tion in  the  salaries  received  by  the  science  professors, 
and  those  received  by  the  professors  of  literature  and 
arts  ? — Yes. 

7281.  (Chairman.)  Have    steps    been    under    con- 
sideration for  revising  and  extending  your  scheme  of 
studies? — Yes.     We  wish  more  particularly  (I  speak 
of  science   now,  of  course,  alone)  to  have  two  new 
chairs.      Wo  wish  to    found   a   chair  of  mining  and 
applied  geology,  and  we  wish  to  divide  our  Natural 
History  chair,  which  is  now  a  single  chair,  into  at  least 
two.      It  will   be  obvious  to    the    Commission    that 
the    first    chair  named  by  me,    that  of  mining  and 
applied   geology,    is    one    of   particular    importance 
to  the   district  in  which   Owens    College    is   placed. 
It  is  almost    a   scandal  to  the    College   itself   that 
there   should  be  no  chair  whatever   upon   a  subject 
which  is  perhaps  more  intimately  connected  with   the 
industry  of  the  county  than  any  other  ;  but  it  is  also 
clear  that  the  expenses  of  such  a  department  as  that 
would  be  very  considerable.     We  have  recently  estab- 
lished a  special  fund  for  the  proposed  department,  and 
1  think  about  2,000/.  have  been  already  specially  sub- 
scribed for  this  one  purpose. 

7282.  I  believe    that  that  topic   was  only  started 
within  the    last    few   months? — Not  more    than    six 
months  ago,   I   believe.     Then,  with    regard    to   tin- 
natural  history    chair,    that    will  be  divided    into    at 
least    two.      We  have  the    nucleus    of  the   funds  re- 
quired for  that  purpose  in  the  contingent  gift  of  the 
Natural    History    Society,  and  we    have   already  ap- 
pointed a  very  able  Curator,  who  is  receiving  a  good 
stipend ;    he   is  at   present   employed   principally   in 
getting  the  collections  into  good  order  ;  but  we  should 
be  glad  to  utilise  him,  so  soon  as  the  collections  are 
arranged,  by  making  him  a  kind  of  sub-] ire/lessor  or 
a  full  professor. 

7283.  The  Commission  would  be  glad  to  learn  your 
opinions  as  to  the  relations  between  science  instruc- 
tion and  technical    training  ? — It    appears    to   me   that 
the  main  source  of  the   delects  which  we  all  admit  to 
exist  in  respect  of  technical  instruction   lies  in  this — 
that  those  great  branches  of  manufacturing  industry 
which  rest,  in  a  greater  or  less  degree,  on  a  scientific 
basis    have    been  (as  was    to   be    expected)  much   more 
slowly  recognised  as  liberal  professions  in   England 
than  on  the  Continent.     It  is  of  course  quite  true  that 
the  most  eminent  engineers,  for  instance,    civil    and 
mechanical,    being    almost    always    men    of    excellent 
natural  parts,   and   attaining   to  great  wealth,  rapidly 
acquire  high  social  position  and  great  influence.     But 
these  an-  given  to  them  as  individuals  ;  and  the  result 
is  not,  save  in  a  very  slight  degree,  to  raise   the  status 
of  their   professions  as   such,  which  arc  continually 
entered  by  men  who  are  inadequately  fitted  to  practise 
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-     them.      If  in   these,  mid  other   great  scientific  profes- 
sions,    the     scientific'    basis    were    recognised     as    the 
indi-peii-al.le    preliminary    to   the-   professions,  all  this 
would  be  different.      It  would   be   seen  to  be  as  unrea- 
ble   and   iuexpodient    that,  as  a   rule,  men  should 
enter  such  professions  first    through   the-  gate  of  prac- 
\g    that    barristers,   doctors,  or  clergymen   should 
do  so.     Atrain,  not  only  do  the-  professions  sillier,  and 
that    in    more  ways  than   cue,  from  the   fact   that  it  is 
not  customary  for  young  men  to  seek  a  liberal  ground- 
ing  in  the-  special  sciences  on  which  the-  arts  they  are 
going    to    practise   rest,    but   education    suiters    in    a 
scared}  less  degree.     No  one  dreams  of  limiting  the 
liberal  teaching  of  our  universities  and  colleges  to  the 
scanty  fare  of  the  earliest   ages  :    if  the  academical 
pabulum   had   not   been   gradually  extended    by   the 
sciences    and    branches    of  letters    which    have  been 
brought   in   by  the   several  liberal  professions,  where 
should  we1  have  been  ?     It  is  absolutely  necessary  that 
we   should   from  time  to  time  take  up  and  assimilate 
new  applications  of  learning  and  science;  and  if  we 
do  not,  we-  arc-  no  longer  side  by  side  with  our  pupils, 
and   our   influence   over   them   suffers.       The   omne 
xfi/iile  must,  with  due  qualifications,  always  be  the 
true  definition  of  the  materials  of  the  higher  education  ; 
and  those  who  would  arbitrarily  shut  the  door  to  the 
newer  arts  are,  in  effect,  violating  all  academical  pre- 
cedent, while  they  think  they  are  jealously  observing  it. 
lint  this  jealousy  is  not  the  only  extreme  to  be  avoided  ; 
we  not  only  have  the  purists  of  the  old  school,  who  would 
absolutely  exclude  from  a  place  in  academical  instruc- 
tion almost  any  reference  whatever  to  the  applications 
of  science  to  the  arts  or  manufactures,  but,  on  the  other 
hand,  there  is  the  equally  mischievous  extreme  of  those 
who  would  in  fact  make  science  the  mere  handmaid  of 
the  ever  varying  utilizations  of  science  in  manufactures 
and  various  branches  of  industry.    I  cannot  help  think- 
ing that  the  somewhat  unfortunate   term   "  technical 
training"  is  itself  responsible  for  a  good  deal  of  the 
misapprehension  which  exists.     In  a  paper  issued  by 
a  Committee  of  the  Society  of  Arts  some  time  ago,  a 
committee  appointed  to  consider   this  very  question,  a 
definition  is  given  which  seems  to  me  a  sound  one  of 
what    "  technical   training  "  means.     That  committee 
defined  the  phrase  "  technical  training  "  as  meaning  the 
'•  general  instruction   in    those  sciences,  the  principles 
"  of  which  are  applicable  to  various  specified  cmploy- 
"  mcnts  of  life,"  and  as  "  excluding  the  manual  instruc- 
"  tion   in  arts  and  manufactures  which  is  given  in  the 
"  workshop."     If  that  definition  of  technical  training 
be  correct,  1  see  no  reason  why  the  most  jealous  vindi- 
cator of  the  dignity  of  science  should  take  offence  at  it. 
The  danger  to  be  guarded  against  is  not  so  much  the 
intrusion   of  what  belongs    to  the    workshop  as    the 
fragmentary  teaching    of  science    itself    with    a   too 
special    regard    to   its   applications.     Some  time    ago 
Professor  Koscoe   and  I,  at  the  request  of  our  com- 
mittee, visited   the   German   Universities  and  labora- 
tories, and   we    had   many    interesting   conversations 
with  some  of  the  leading  men  of  science  in  Germany 
upon  this  very  subject.      The  recently  deceased  Pro- 
fessor   Magnus,  who   was    the  eminent  Professor  of 
Technology    in    the    University   of    Berlin,    himself 
drew   attention    to    the    danger  which    he  felt  to   be 
showing  itself  in  Germany  on  that  head.    He  said  that 
he    "  already  detects  signs  that  the  new-born  zeal  for 
"  teaching  science  in    its   application  to  the  practical 
arts  is  encroaching  on  the  domain  of  science  proper, 
mid  that  it  will  thus  deteriorate  science  without  at 
tin-  same  time  advancing  industry.     The  true  work 
of  institutions  founded  with  the  special  aim  of  foster- 
ing the  industrial  arts  should  be  to  insist  on  teaching 
limn  iji/i's  systematically,  and  not  in  their  isolated 
applications.    To  treat  of  the  applications  of  science 
i-  "I' course  necessary,  even  for  the-  sake1,  of  science 
itself;  and  under  certain  circumstances  some  of  these 
applications    may    wisely    lie   more    dwelt   on   than 
other.-  ;    but    this  is   quite  a    different    thing    from 
pretending  to  teach   as  science  detached   fragments 
of  science  in  their  application  to  this  or  that  art." 
It  seems  to  me  that  the  opinion  of  Professor  Magnus 


is  closely  in  harmony  with  what  onr  experience  in 
Manchester  has  led  us  to  806;  \\/..  that,  while  it  is 
quite  legitimate  in  a  given  neighbourhood  to  lay  more 
Btreaa  upon  the  application  of  science  to  this  art  or  to 
that  art,  this  must,  not  involve  the  teaching  fra-rments 
of  science  in  their  application  to  this  or  to  that  art. 
With  that  opinion  of  Professor  Magnus  we  \\ere  both 
cordially  in  harmony  ;  and  the  safeguard  against  t he- 
danger  indicated  appears  to  me  to  consist  in  two 
precautions,  first,  in  selecting  as  teachers  in  such 
institutions  men  of  science  of  the  first  order;  and 
secondly,  in  maintaining  the  academical  character  of 
the  institutions,  and  vindicating  to  the  newly  intro- 
duced branches  of  science  their  title  to  a  university 
character.  It  seems  to  me.  therefore,  that  we  should 
most  effectually  guard  against  the  mischief  that 
everyone  foresees  by  connecting  schools  of  practical 
science  with  academical  bodies,  whose  constitution  is 
a  guarantee  that  they  will  not  glide  into  the  danger 
apprehended.  On  the  other  hand,  it  appears  to  me  most 
important  that  there  should  exist  some  such  institu- 
tions in  the  great  centres  of  the  industrial  population  ; 
for,  as  I  was  saying  in  another  connexion  just  now, 
we  cannot  hope  to  attract  to  any  great  distance  from 
their  homes,  the  aspiring  and  more  highly  endowed 
artizan  students.  First  of  all,  we  have  to  find  them, 
and  that  requires  local  inquiry  and  local  knowledge  ; 
and  then,  when  they  are  found,  they  can  hardly  be, 
except  at  enormous  expense,  carried  off  to  very  remote 
places  for  two  or  three  years  of  continuous  educa- 
tion. For  example,  there  exist  thoroughly  endowed 
schools  of  science  in  London,  in  Glasgow,  in  Dublin, 
and  in  Edinburgh.  But  these  schools  do  not  alone 
meet  the  demand.  There  should  also  be  found,  not  in 
every  large  town,  but  in  every  very  important  unit  of 
population,  such  a  school,  in  order  that  young  men 
of  very  promising  parts  and  of  high  aspirations  may 
obtain  the  high  culture  that  they  are  fit  for,  without 
being  completely  separated  from  their  homes,  or  cut  off 
from  all  hope  of  partial  employment  or  industrial  occu- 
pation. We  have  had  considerable  experience  in  that 
way,  owing  to  the  great  impulse  given  to  this  particular 
kind  of  study  by  Sir  Joseph  Whitworth's  endowment 
of  the  Whitworth  Scholarships.  It  is  known  to 
every  member  of  the  Commission,  I  have  no  doubt, 
that  pending  the  full  development  of  the  scholarship 
system,  Sir  Joseph  every  year  gave  a  large  sum  of 
money  to  found  certain  exhibitions,  which  were  to  be 
given,  almost  at  the  discretion  of  different  bodies  all 
over  the  country,  to  young  men  who  were  promising 
candidates  for  scholarships.  We  had  a  large  number 
of  these  exhibitions,  five,  or  six,  or  eight,  in  different 
years,  put  into  our  hands,  and  by  advertising  in  the 
papers  we  got  a  good  number  of  young  men  from  all 
sides  to  compete  for  them.  They  were  examined  in 
the  ordinary  way,  and  they  were  required,  by  the 
course  that  we  adopted,  to  spend  a  year  in  studying 
in  our  College  for  the  scholarships  themselves.  At 
the  same  time  we  remitted  their  fees,  so  that  they 
were  able  to  live  on  the  amount  of  the  exhibitions ; 
and,  at  the  last  award  of  scholarships,  three  or  four  of 
those  artizan  candidates  were  elected,  who  could  hardly 
have  been  discovered  and  educated  so  cheaply  under  any 
other  system.  But  now  that  that  system  of  exhibitions 
of  251.  has  come  to  a  natural  end,  we  have  no  means 
of  getting  hold  of  the  same  class  of  youug  men  as  we 
had  ;  for  we  have  not  the  means  upon  a  large  scale  of 
educatingjthem  gratuitously.  At  the  same  time,  the 
experience  of  those  two  years  does  lead  one  to  regret 
very  much  that  we  have  not  the  opportunity  of  carry- 
ing on  the  like  service  from  year  to  year. 

7284.  (Mr.  Ramuclson.)  Are   you   aware  that  the 
Science  and  Art  Department  offer  exhibitions  of  '2~)I. 
a  year  in  consideration  of  a  similar  amount  contributed 
by  the  localities  ? — That  was  the  ease  some  years  ago, 
but  that  minute,  I  believe,  has  been  withdrawn. 

7285.  Are  you  not  aware  that   it    is   stated   in   the 
Science  and  Art  Directory,  at   page    19,   that     ••  the 
"   Science  and  Art  Department  will  make  a  grant  oI'l'.V. 
"   per  annum  to  the  managers  of  any  school  or  educa- 
"  tional  institution,  or  any  local  committee,  formed  for 
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"  the  purpose,  who  will  raise  the  like  sum  by  voluntary 
"  contribution  for  the  maintenance  of  a  student  at 
"  some  college  or  school  where  scientific  instruction 
"  of  nn  advanced  character  may  bo  obtained.  The 
"  exhibition  may  last  for  one,  two,  or  three  years  ?  " — 
There  must  be  some  misapprehension  about  it,  I  think. 
In  the  first  year  of  the  Whitworth  Exhibitions,  I 
applied  for  I  lie  application  of  this  minute  to  the  men 
who  held  thorn,  and  they  got  251.  In  the  second  year 
I  made  the  same  application  for  working  men, — one 
man,  I  think,  who  had  251.  from  Sir  Joseph  Whit- 
worth  (a  251.  Whitworth  exhibition),  and  the  reply 
which  I  pot  was  that  the  minute  had  been  withdrawn 
under  which  that  grant  was  made.  [The  minute 
which  was  withdrawn  was,  I  find,  a  special  minute 
under  which  the,  Whitworth  Exhibitions  were  treated 
as  "local  contributions  of  257." — J. G.  G.] 

7286.  What  you  would  really  require  in  your  case 
would  be  that  some  local  contributions  of  251.  should 
be   obtained   in   order   to   call   forth    the   grants    of 
251.  from  the  Science  and  Art  Department  ? — Yes, 
we   should  be  most  glad  to  avail  ourselves  of  that 
minute,   and  to  meet  the  contribution  from  the  De- 
partment by  remitting  the  fees  of  artizan  students  ; 
but  we  could  not  remit  the  fees  and  raise  local  contri- 
butions of  251.  at  the  same  time. 

7287.  (  Chairman.)  Have  you  among  the  261  students 
in  the  present  session  any  that  could  be  considered  as 
belonging  to  the  artizan  class,  except  those  who  have 
obtained  assistance  from  Sir  Joseph  Whitworth's  Exhi- 
bitions ? —  Yes;  we   have  one   or   two   free   artizan 
students  who  held  Whitworth  exhibitions  in  a  former 
year.     We  have  also  men  coming  to  our  day  classes 
who  are  holders  of  a  certain   scholarship  called  the 
Eumney  Scholarship, — a  most  admirable  scholarship 
founded  by  Mr.  Alderman  Rumney,  who  offers  501.  a 
year  for  three  years  to  any  artizan  candidate  who  shall 
have  gained  the  highest  aggregate  number  of  marks 
over  a  space  of  three  preceding  years  in  the  Govern- 
ment Science  and  Art  Examinations.      Mr.  Rnmney's 
original  hope,  I  think,  was  that  the  Rumney  scholar 
would  also  obtain  the  grant  of  a  50/.  Royal  Exhibi- 
tion from  the  Department,  but  it  was  found  that,  in 
order  to  allow  of  that,  ho  must  hold  the  Scholarship 
in  Jermyn  Street  or  in  Dublin.     It  so  happened  that 
the  very  first   man   who   was   entitled   to   hold   the 
scholarship    preferred  to  hold  it  in  Owens  College, 
but  it  was  discovered  that  that  would  not  bo  com- 
patible with  the  regulations  of  the  grant  from  the 
Department  ;  and  therefore  he  had  either  to  alter  his 
plans  or  to  forego  the    advantage    of  the    additional 
grant.     As  it  happened,  being  a  Manchester  man,  he 
thought  that  tho    addition    of   501.    would    probably 
not  do  more  than  cover  the  additional  cost  of  living, 
and  therefore  he  determined  to  hold  his  scholarship  at 
Owens  College.    For  the  future  Mr.  Rumney  has  made 
it  a  condition  of  his  scholarship,  that  the  man   must 
hold  it   in  Owens  College,  we,  on  our  part,  remitting 
the  fees   payable.      Thus   we   ^hall,  in  future,  have 
really  competent  artizan  students  coming  to  us  from 
the  Mechanics'  Institutions  of  Lancashire  or  Cheshire. 
I    am  happy    to    say   that    the    examination  for  this 
scholarship,    1    mean    the    conditions   of   the   award, 
are    of   a    very    stringent    kind.      For    instance,    the 
man  who  won  this    year's   Rumney  scholarship  was 
also   n   Whitworth   scholar   in   the   previous   spring, 
and  he  was  not  allowed  to  hold  the  two  in  combi- 
nation.    The  Rumncy  scholarship,  of  course,  lapsed. 
It  might  have  been  supposed  that,  wishing  to  make 
the  foundation  available  to  a  large  number  of  persons, 
the  electors  would  have  given    it   to    the    next   best 
man  on   the  list,  but   it  was   concluded  that  the  next 
best  man  was  not   up  to   the  standard  of  the  Rumney 
scholarship,  and  therefore  no  award  was  made. 

7288.  Of  what,   classes   should    you   say   that    your 
stud. •nl-;  are  chiefly  composed  ?—  Of  the  day  students, 
in  the  current  session,  I  find  that  exactly  one-third  are 
sons  of  members  of  the  professional  class  of  all  grades 
(clergy,  lawyers,  medical  men,  teachers,    and    public 
officials)  ;  about  two-fifths  are  sous  of  members  of  the 
higher   mercantile   class    (merchants,    manufacturers, 


shippers,  &c.),  or  of  persons  of  independent  means  ; 
the  remainder,  for  the  most  part,  belong  (o  the  lower 
mercantile  class  ;  and  there  are  among  them  a  few 
artizans. 

7289.  Are  your  students  entirely  the  sons  of  persons 
resident  in  Manchester  ?  —  By  no  means.     A  very  large 
number,  I  daresay  two  fifths,  come  in  every  diiv  by  the 
railways  —  from  the  north,  south,  east,  and  west. 

7290.  From  the  surrounding  districts  in  Lancashire 
and  Cheshire,  and  even  Yorkshire,  should  you  say?  — 
Yes,  principally  ;  although  at  the  sune  time  .-mm;  have 
come  from  much  more  distant   parts,  some  from  tho 
north-eastern  district,  Newcastle  and  Durham;  some 
from  tho  eastern  counties,  Norfolk  and  Suffolk  ;  .somo 
few  from  the  Midland  districts,  and  so  on. 

7291.  (Mr.  Samuelson.)    Are   you   speaking   now 
more  especially  of  science  students  ?  —  Yes.     i  think 
it  is  more  true  of  science  students  than  others. 

7292.  (Chairman.)  With   respect  to  your  evening 
classes,  have  they  been  a  success  ?  —  In  the  point  of 
view  of  numbers,  a  very  great  success.     There  are 
now  527  in  the  classes;  and  1  think  that,  in  comparison 
with  other  evening  classes,   they   may  bo  also  called 
successful  in  this  respect,  that  the  proportion  of  the 
men  who  enter  for  a  second  or  third  year  is  larger  with 
us  than  in  corresponding  series  of  classes  elsewhere. 
I  find  that  in  the  present  year  about  one-half  are  men 
who  have  entered  for  a  second  or  a  third  year,  and 
one-half  are  new  entries  for  the  present  year.     That 
seems  to  me,  however,  too  small  a  proportion  of  former 
students  to  the  newly-entered  students.     I  was  saying 
they  are  successful  as  far  as  numbers  are  concerned  ; 
that  supposes  me  to  imply  that  there  is  a  sense  in 
which  they  are  not  altogether  successful.     Our  ability 
to  systematize  the   evening  class  instruction  is  limited 
by  the  very  serious   addition  to   the  labour   of  the 
professors     which   the   evening    attendance    at    the 
end  of  a  long  day's  work  involves.     We  are  obliged, 
although  we  all  of  us  do  some  evening  work,  to  sup- 
plement   our    work    by    very    valuable    help    given 
by   gentlemen    not    attached    to    the    College   staff, 
masters    in    the    Manchester    Grammar    School,    mid 
others.     These   gentlemen   must   be   attracted   solely 
by  the   wish   to  share   in  what   they  feel   to   be  an 
important  public  enterprise.     The  income  which   tho 
fees  produce  is  so  small  that  we  cannot  venture  to 
provide    from   year   to   year   so   complete   and   con- 
tinuous   a  course    of  instruction    as  we    could    wish 
to   offer  ;    but,  perhaps,  it    is    more    important    for 
working  men,  and  for  the  corresponding  classes  who 
enter   the   evening    classes,  that    they   should    have 
methodized  instruction  than  for  those  who  go  through 
the    more    elaborate  courses   in  tho  day.     The    diffi- 
culty arises   in  this  way,  that  many  classes  mus;    lie 
held  for  half  a  dozen  men,  or  for  8  or  10  students 
only.     A  great  many  most  important  subjects  are  not 
popular  in   their  nature,  and  those  classes,  therefore, 
furnish  merely  a  nominal  sum   by   way    of  fees,  so 
that  we  are  not  able  to  offer  from  year  to  year  so 
complete  an  outline  of  study  as  we  feel  we  ought  to 
offer,    because    we   have    no    endowment    for    those 
classes,     That  is  one   of  the   first  points  to   which   I 
think    we   should  bend   our    efforts    when  we   get   a 
larger  sum  of  money  to  employ  in  that  way.     Pro- 
fessor Huxley  has  lately  offered  to  our  consideration 
an   extremely  valuable   system  of  evening  class   in- 
struction, showing  how,  in   a   two  years'  course,  it 
would   be  possible  to  give  to  a  well-prepared  evening 
class  of  students  a  real  insight  into  science  as  a  whole. 
Nothing  would  be  more  desirable  than  to  carry  into 
operation  such  a  scheme  as  Professor  Huxley  offered 
to  us.     The  one  difficulty  lies  in  the  scanty  funds  at 
our   disposal   for  giving  a  moderate  payment  to  the 
gentlemen    whose     services    would     be    called    into 
requisition. 

7293.  (Professor  Huxley.)  I  gather  from  what  you 
say  that  you  do  not  think  that  payment  upon  results 
offered  by  the  Department  would  be  sufficient  to  cover 
the  expenses  of  such  teaching  ?  —  I  am  inclined  to  think 
it  would  not,  and  for  this  reason,  that  it  would  not  be 
worth  our  while  to  develope  a  system  of  the  kind, 
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J.  <;  (;rem-     unless  we  were  to  do  it  on  what  we  believed  to  be  the 
A.  soundest  scientific  principle,   regardless  of  the   acci- 
dental   popularity    of    this    or    th;it     subject;   nnd    \ve 
;tl  March  1871.    niidit  therefore  take  ii|i  such  a  line,  both  as  to  method 

on,*!  us  to  subject-matter,  as  would  not  nlwnys  be  most 

rlleeiive  for  getting  the  payment  by  results.  It  would 
repeatedly  happen  that  men  who  were  going  in  for 
payment  by  results  would  say,  '•  This  will  not  pay  so 
well  as  that,"  and  therefore  payment  by  results  would 
inevitably  lead  to  undue  payment  for  one  subject,  and 
inadequate  payment  for  another  subject. 

7294.  (Cliiiiriiidii.)  Are  the  evening  classes  attended 
:i]inost  exclusively  by  men  of  the  working  classes  ? — • 
If  you  include    under   the  words  "working  classes" 
not  only  artizans,  but    warehousemen    and    clerks    in 
offices,  I  should  say  not  quite  exclusively,  but  probably 
to  the  extent  of  five-sixths. 

7295.  Will  you  be  so  good  as  to  state  to  the  Com- 
mission your  view  as  to  the  best  training  of  teachers  ? 
— I  think  that  the  best  training  of  teachers  is  to  be 
found  in  the  opportunity  of  studying  under  good  pro- 
fessors of  the  several  subjects  to  be  learnt  by  them. 
The  teaching  in  an  exclusively  normal  college,  whilst  of 
course  it  has  under  certain  conditions  great  advantages, 
has   also  very  great    defects.     The  same   objections 
which  are  taken,  not  without  reason,  to  special  theolo- 
gical   colleges,   for    example,    would    also    hold    with 
respect    to     special    training    colleges    for    science 
teachers.     On    the   other    hand,   there    is    great    ad- 
vantage to  be  derived  from  a  training  in  method  for 
such  men  ;  and  there  is  an  obvious  way  of  combining 
these  two  things,  namely,  the  best  and  most  thorough 
training  in  science  itself,  and  a  short  course  on  method, 
if  it  were  understood  to  be  the  practice  in  all  colleges, 
such   as   University  College,  King's  College,  Owens 
College,  and  others,  that  the  professor  of  this  or  that 
subject,  whether  of   classics    or  mathematics  or   of 
some   branch   of   science  does   not  matter,   to   hold, 
towards  the  end  of  each  session,  a  small  special  class 
for   the  men  who  were   to   be  teachers   ultimately  ; 
something,   in   fact,  very  much  like  the  well-known 
scmiiiarium   of    the   German   Universities.      If,    for 
example,  there  were  10  men  in  my  class  of  Greek, 
and  20  men  in  Professor  Roscoe's  class  of  chemistry, 
who  made  known  their  wish  to  be  teachers  of  those 
subjects  respectively,  we  might  hold,  in  the  last  two 
months  of  the  session,  a  small  class  for  them  in  a  way 
that    should    make   the  lectures,    so   to    say,   model 
lectures,  and  in  which  again  the  more  advanced  of 
those  10  men,  perhaps  five  of  them,  might  themselves, 
under  our  inspection,  give  typical  lessons  to  the  less 
advanced  members  of  the  same  class.     That,  I  think, 
would  be   a   thing  perfectly  easy  to  do,  and  would 
combine  the  best  points  of  both  methods  of  training. 

7296.  Would  you,  to   a   certain  degree,   think  it 
advisable  that  teachers  should  be  trained  by  assisting 
the    professors,  or    by  giving   lectures    under   their 
direction  ? — I  think   it  would  be  good  to  do  it,  but  I 
would  do  it  in  small  classes.     I  think,  for  example, 
it  would  be  a  very  good  thing  if  there  were,  in  every 
year  (and  I   think  this  is  the   custom  at  Heidelberg 
in   the  classical  seminarium),  a   higher  and  a  lower 
teacher's  class,  and  the  members  of  the  higher  class 
were  to  give  lectures  to  the  members  of  the  lower 
clas*.      I  i In  not  think  it  would  be  compatible  with  the 
best   interests   of  ordinary  students  to   allow  novices 
in  teaching  to  make  trial   upon  them,  as  on  corpora 
ri/ia,  but  I   think  it  would  be  quite  possible  for  the 
three     or     four     more    advanced    future    teachers    to 
lecture,  under   the   professor's    inspection,  to  9  or  10 
ten  ad\ anccd. 

7297.  Have   you    considered   the   question  of  the 
relation  between   the    Universities  and   other  institu- 
tions for  the  higher  culture  ami  elementary  schools  ? — 
On  this  large  and  very  important  subject  I  beg  leave 
to  refer  to  §  V.   of  a    Report   of   a    visit    which  l)r. 
1,'osi'i.o   an, I   I  made  officially  to  ninny  of  (lie  German 
I'liiversities    and    Polytechnic    Schools,   and  a  eopv  of 
which  will  lie  put.  ill  by  Dr.  Roscoo.     1  should  lil.e  to 
add  that,  while  it  would  be  a  serious  mistake  to  call 
upon  institutions  for  the  higher  culture  to  do  any  of 


the  work  of  elementary  schools,  except  possibly  by 
way  of  direction  and  examination,  it  appears  lo  me 
that,  by  means  of  a  gradation  of  schools  and  the  pro- 
vision of  a  sufficient  number  of  small  exhibitions,  it 
would  be  practicable  and  most  desirable  to  enable  the 
choicer  spirits  among  members  of  the  less  wealthy 
classes  to  find  their  way  into  colleges  and  universities. 
To  do  this  would  be  in  harmony  at  once  with  the 
spirit  of  the  mediaeval  university  system  and  with  the 
tendency  of  our  own  most  recent  legislation.  We 
have  done  a  little  in  this  way  in  Owens  College,  by 
holding  out  exceptional  facilities  to  artixan  students; 
but  such  efforts  need  to  be  extended  and  systematized. 

7298.  {Mr.  SiuHitclisriH.)   You  have  put  in  your  sub- 
scription list;  is   it  the   case   that   the  funds  for   the 
various    purposes   contemplated    by  the    extension   of 
Owens  College  have  been   contributed  by  compara- 
tively few  individuals,  or  are  there  many  subscribers? 
— The  fund  is  considerable,  but  at  the  same  time  far 
more  than  one  half  of  the  whole  sum  has  been  sub- 
scribed by  a  few  individuals.     The  Chairman  of  this 
Commission,  who  is  our  President,  has  given  2,000/.; 
Mr.   C.  Beyer,    the    engineer,  subscribes    5,000/.  or 
6,000£. ;   more   than  30  persons  have  subscribed  each 
sums   of   1,OOOZ.  or  2,000/..  and  a  largo  proportion, 
about  three-fourths,  of  the  whole  is  in  sums  of  o(H)/. 
and  upwards. 

7299.  My  reason  for  asking  the  question  was  he- 
cause  I  was  anxious  to  ascertain  whether  public  opinion 
had  been  awakened  in  your  district  to  the  importance 
of  such  an  institution  as  Owens  College  ? — 1  think  it 
has  ;  but  at  the  same  time  it  is  proper  to  add  that  no 
organized  attempt  has  yet,  been  made  to  collect  the 
smaller   sums,  which  we  shall   doubtless   bo    able   to 
collect  when  we.  make  that  attempt. 

7300.  Is  it  your  opinion  that  of  late  years  public 
opinion  in  Lancashire,  and  more  especially  in  Man- 
chester, has  inclined  towards   the   increased  scientific 
education  of  the   industrial   classes,  including   in  that 
term   employers  as   well  as  artizans? — Yes,  I  think 
that  that  tendency  has  shown  itself. 

7301.  I  believe  that  you  require  a  large  portion  of 
your  extension  fund  for  the  purpose  of  paying  for  the 
site  which  you  have  acquired  ?— Yes,  30,000/.  is  the 
cost  of  the  site  alone. 

7302.  Is  that  site  in  any  central  part  of  Manchester  ? 
— Not  very  central  ;  if  it  had  been  very  central  the 
cost  would  have  been  130,000/.  or  150,0001.    We  have 
four  acres  of  land  within   about  one  mile  from  the 
centre  of  Manchester,  and  very  accessible   from  all 
parts. 

7303.  Are  there  at  this  moment,  or  have  there  been, 
any  buildings   upon  that   land  which   must  be  pulled 
down  in  order  that  the  erection  of  your  College  may 
take  their  place  ? — Yes. 

7304.  Would  it  not  have  been  possible,  within  a 
short  distance  of  that  site,  to  have  obtained  land  not 
having  buildings  upon  it,  and  consequently  upon  more 
economical  terms? — Within  half  a  mile  or  three  qnarten 
of  a  mile,  such  a  site  was,  in  fact,  when  we  had  com- 
pleted the  purchase  of  this  site,  ottered  to  us,  or  rather 
brought   to  our   attention  ;  but   in  the  first  place  we 
had   completed   the  purchase  of  the  site   in  question, 
and  had  prepared   the  plans  for  building   on  it ;  and, 
secondly,  the  essential  condition  of  a  good  frontage  to 
a  leading  line  of  approach  could   only  be  secured  by  a 
costly  and  tedious  process  of  purchasing  fresh  land  in 
addition,  or  of  getting  parliamentary  powers. 

7305.  In    fact,    von    would    have    no    difficulty    in 
justifying   the   large   sum  which  you  paid  for  the  land 
:i>  being  upon  the  whole  a  .judicious  investment,  of  money 
for  the  purposes  of  the  College  ? — I  think  so  ;  and  on 
this  ground,  among  others,  that  since  many  of  our  most 
important  supporters  live  in  towns  north  of  Manchester, 
every    quarter   of   a  mile  further  from   the    Victoria 
Railway  Station,  which  brings    persons  in  from  those 
towns,  would  have  seriously  added   to   the  difficulties 
which    those     outlying    towns    would    have    had     in 
making  use  of  our  institution. 

7-'(Hi.  And   your  lixing   of  the   site  was  generally 
approved,  was  it  not,   by  those  who  have  been  im- 
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portant  contributors  to  the  existing  fund  ? — Yes,  with 
one  or  two  important  exceptions;  ami  nothing  wits 
more  unwelcome  to  the  commit  Ice  at,  large  than  to  l>e 

compelled,  in  obedience  i<>  uli.-ii  they  ihoughi  their 
lieiier  judgment,  not  to  listen  to  the  strong  wishes 
which  one  or  two  of  our  committee  expressed  for  a 
change  of  site  ;  but  there  will  always  be;  differences  of 
opinion  upon  such  points. 

7307.  But  if  the  Treasury  were   unfortunately  to 
object  to  tin  application  for  a  grant  on  the  ground 
that  you  have  spent  unnecessarily  large   suras    upon 
land,  you  think   you    would    have    no    difficulty     in 
justifying  that  expense  ? — I  have  no  doubt  of  it. 

7308.  (Maryueux  of  Lansdownc.)  I  think,  in  the 
minute    of  your    Committee   which   has  been   put  in 
evidence,  you  lay  down  the  principle  that  State  aid  to 
education    establishments    should    bo    granted     upon 
certain  conditions,  of  which  there  are  five? — Yes. 

7309.  Was  it  the  intention  of  your  Committee  to 
limit  that  principle  to  institutions  where  the  education 
was  of  a  scientific  character,  or  would  you  extend   it 
to  all  educational  institutions  ? — We  were  only  con- 
cerned with  scientific  education  when  the  minute  was 
made,  because  the  application  referred  to  that  only, 
but  I  think  that  the  principle  is  theoretically  applicable 
to  other  educational  institutions.     [See  also  Q,  7276.] 

7310.  And  your  Committee  also  stated  that  they 
anticipated  that  the  co-existence  of  those  conditions 
in  your    institution  would    go  rather   to  make   such 
applications  for  State  aid  correspondingly  rare  ? — We 
thought  so. 

7311.  Should  you  think  that  in  any  of  the  very 
large  manufacturing  towns  of  England  it  would  not  be 
proper,  taking  into  consideration   the  rapid  growth  of 
science  in  these  days,  that  such  institutions  should  be 
formed,   and  such  claims  should  bo  made  upon  the 
State  for  aid  ? — Efforts  have  been  made  very  recently, 
I  believe,  both  in  the  West  Riding  and  in  Liverpool, 
but  in  neither  of  those  cases,  so  far  as  I  am  aware,  has 
any  response  of  much  moment  been  made  to  the  local 
appeal. 

7312.  But,  supposing  the  principle  to  be  admitted  that 
the  co-existence  of  those  conditions  establishes  a  claim 
on  the  part  of  the  institutions,  do  not  you  think  it  is 
extremely  possible  that  in  future  years  a  large  number 
of  such  institutions  may  grow  up,  each  having  a  claim 
of  that  kind  based  upon  such  conditions  ? — In   the 
course  of  a  generation  or  two  it  may  be  the  case,  but 
not,  I  think,  all  at  once. 

7313.  Therefore,  you   think   that  all   the   objects 
might   be  accomplished,  and  the  principle  might  be 
affirmed  without  any  very  considerable  calls,  within  a 
reasonable  number  of  years,  upon  the  public  exchequer? 
— Yes,  I  think  so. 

7314.  As   to  the  second  of  those  five   conditions 
which  were  enumerated,  namely,  that  the  institution 
in  question  should  be  materially  endowed  by  local 
funds,    should    you  adhere  to  that  strictly,  because 
would  it  not  be  the  case  that  if  an  institution  were 
struggling  into  existence,  and  the  local  funds  failed, 
that   very    circumstance    would     almost    afford    an 
additional  argument  for  the  State  doing  something  for 
it  ? — On  the  other  hand,  if  it  were  known  that  Govern- 
ment aid  would  be  forthcoming  in  case  of  liberal  local 
subscriptions,  I  think  the  absence  of  the  subscriptions 
would  show  that  there  was  not   in  the  mind  of  com- 
petent judges  any  great  need  for  the  institution. 

73  lo.  You  would  say  from  your  experience  that 
public  opinion  might  be  fairly  depended  upon  for  pro- 
curing a  sufficient  quantity  of  local  aid  to  justify 
corresponding  aid  from  the  Government? — Yes. 

7316.  With  regard  to  the  possibility  of  those  de- 
mands growing  to  any  great  extent,  would  you  not  say 
that  it  would  be  fairer,  perhaps,  to  limit  the  applica- 
tion of  the  principle  in  some  such  way  as  this,  that  the 
country  might  be  divided  into  educational  districts 
like  military  districts,  and  that  there  should  be  so 
many  recognised  centres  of  education  of  this  kind, 
BO  that  there  might  not  be  within  a  limited  area  an 
unlimited  number  of  applications  for  help  cropping  tip 
on  every  side  ? — Yes  ;  and  it  appears  to  me  that  v;o 
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must  throw  the  duty  upon  the  Government  (if  they  do     ./  <;.  r.mn- 
not  shrink  from   the  responsibility)  of  defining  those    *><><>dEsq.,Ji.A. 
areas. 

7.'!I7.  (.S»  ,/i>/i/i  l.iililiiicli.)  If  ihe  ell'ecl  of  such  a 
grant  as  is  applied  for  l>y  you  were  to  elicit  conv.-pond- 
ing  help,  liberal  subscriptions,  and  acti\e  exertion 
in  other  great  manufacturing  centres,  do  not  you  think 
that  that  would  in  itself  bo  a  very  great  advantage  ? — 
I  think  it  would.  I  was  merely  desirous  to  point  out 
that  there  would  not  be  a  sudden  rush  of  applications. 

7318.  (Mr.  Samuelson.)   What:  you  would  probably 
expect  on  the  part  of  the  Government  would  be  rather 
that  they  should  fix  the  areas  than  the  centres  of  those 
areas  ? — Yes. 

7319.  (Professor   Huxley.)  Did    I    rightly   under- 
stand you  to   say   that  you  thought  it  desirable  that 
there  should  be  a  common  culture  for  all  the  students 
in  Owens  College,  in  part  literary  and  in  part  scientific, 
so  that  no  literary  student  should  pass  out  altogether 
ignorant    of  science,    and    that   no    scientific    student 
should  pass  out  altogether  ignorant  of  literature  ? — 
Yes,  that  is  my  view. 

7320.  I   understood   you   to   draw  a  very  proper 
distinction  between  literature  and  philology.      Litera- 
ture is  literature,  and  philology  is  a  science.     Do  you 
include  philology  in  your  idea  of  literary  training  ? — • 
I  confess  that  although  it  is  unscientific  to  do  it,  I  do. 

7321.  To  what  extent  do  you  go  ?     Do  you  think 
that  the  study  of  Greek,  from  a  philological  point  of 
view,  is  essential  to  a  thorough  literary  culture  a:-  far 
as   it  goes? — It   appeal's  to   me   very   important    to 
include  both  Greek  and  Latin  ;  Greek,  as  being  the 
fountain-head  of  all  European    literature,   and  Latin, 
as  the  mother  of  several  living  languages,  and,  there- 
fore, at  once  supplying  a  key  to  the  acquisition  of  these 
languages,  and  being  itself, by  reason  of  this  connexion, 
an  admirable  instrument  of  philological   t  ruining.     I 
am    of   opinion,  too,  that,  by  an    improvement     of 
our  method   of  teaching,  both   languages'  might   be 
studied  to  an  adequate  degree  without  too  great  a  sacri- 
fice of  time.     At  the  same  time,  I  admit  that,  in  the 
case  of  a  student  of  science  primarily,  some  one  classical 
language  would  answer  the  purpose  of  culture,  although 
not  very  completely  answer  it. 

7322.  You  would  be  satisfied,  would  you,  if  such 
culture   were  confined  to  the  Latin  language  ? — To 
Greek  or  Latin  in  the  case   of  a  student  who,  being 
a  science,  student  primarily,  had  but  little  time  to  give 
to  those  studies. 

73J23.  Do  you  think  it  quite  impossible  that  a 
thorough  literary  training,  as  far  as  it  goes,  might  be 
given  by  a  careful  study  of  the  English  language  and 
literature  ? — I  am  inclined  to  think  it  is  impossible, 
partly  on  a  priori  grounds,  and  partly  on  grounds  of 
experience.  I  think  on  a  priori  grounds  it  is  probably 
impossible,  because  the  great  familiarity  which  a 
young  student  has  with  the  English  language  prevents 
him  from  looking  at  it  objectively,  and  consequently 
he  would  hardly  be  persuaded  in  the  short  time  that 
he  has  lo  devote  to  it  to  put  himself  sufficiently 
outside  of  the  subject,  if  1  may  so  express  myself,  to 
get  any  scientific  or  even  literary  culture,  of  much 
value,  out  of  it. 

7324.  That  would    apply   rather   to   the   English 
language   as  an  instrument  of  philological  study;  but 
might  it  not  be  possible  that  a  student  should  acquire 
a  very  much  better  conception  of  literary  beauty  by  n 
thorough   study  of  his   own  language  than   by   what 
commonly  passes  under  the  name  of  Greek  and  Latin 
classical  study? — I  would  not  like  to  say  that  it  is 
impossible,  but  I  do  not  think  it   has  yet  been  done. 
I  do  not  think  we  have  yet  seen,  on  a  large  scale,  a 
play  of  Shakespeare  treated  like  a  play  of  Sophocles, 
and  made  to  the  young  student  as  valuable  a  means  of 
literature  culture. 

7325.  Has  it  occurred  to  you  that  persons  who  are 
very  well  cultivated  in  the  Greek  and  Latin  languages 
sometimes  write  and  speak   their  own  language  very 
badly  indeed  ? — I  have  known  some  instances  of  this. 

7326.  So  that  proficiency  in  Greek  and  Latin  is  no 
test  of  the  literary  sense  being  applied  to  ons's   own 

3Q  4 


4!»G         ROYAI.   COMMISSION   OX   SCIENTIFIC   INSTKITTIOV,   ETC.: — MINUTES  OF   EVIDENCE. 


J.  G.  Grren-     language  ? — I  do  not  know  that  that  follows,  but  it 
vood,Etq.,B.A.  jionietimes  is  so. 

.  T.'il'".  After  all,  is  not  one's  groat  object  in  litcnu -y 

l71'  culture  to  l.e  aMe  to  use  one's  own  language  ? — Yes  ; 
at  all  f  \fiits  tliis  is  one,  and  a  very  important,  object  ; 
and  I  think  that  many  of  our  best  living  speakers  arc 
also  most  excellent  classical. scholars. 

7328.  You  have  spoken  of  the  seminaria  in  the 
German  Universities.     As  an   ordinary  rule,  do  the 
students  who  are  trained  for  teachers  in  those  semi- 
naries  have    any   opportunity  of    practising,    so   to 
speak,  upon  a  class  ? — At   Heidelberg  I   had  a   long 
interview  with    I'rol'e.-sor  Kiichly,  an   eminent   Greek 
scholar  and  the  Director  of  the  Classical  Seminarium 
in   that   University  ;    he    informed    me    that    there 
are  two  sections,  the  upper  and  the  lower,  and  that 
the  members  of  the  upper  section  take  a  part  in  the 
instruction  of  those  in  the  lower  section. 

7329.  Is  that  generally  the  case  in  the    German 
seminaria  ? — I  am  not  prepared  to  say.     I  think  that 
it  was  not  the  case  in  science,  certainly,  and  I  think 
not  the  case  generally  in  classics. 

7330.  Do  you  think  it  essential  that  students  being 
so  trained  should  be   able   to  practise  upon  corpora 
viliit  of  that  kind  ? — I  think  it  so  desirable  that,  under 
the  limitations  mentioned  by  me  just  now,  I  should 
make  great  efforts  to  put  it  into  practice  myself  if  I 
had  the  opportunity. 

7331.  (Sir  J.  P.  Kay-Shuttlcworth.)  Would  there 
not  be   considerable    opportunities   afforded   for   the 
practice  of  teaching  of  science  particularly  in  classes 
connected  with  the  several  institutions  in  Manchester, 
to  which  students  could  resort,  and  where  they  could 
practice  teaching  somewhat  under  the  eye  of  the  pro- 
fessor ? — If  there  were  anything  at  all  in  the  nature 
of  a  gradation  of  schools,  which  I  should  very  much 
like  to  see,  that  might  be  done,  I  think,  with  great 
effect. 

7332.  It  might  be  even  extended  to  the  literary 
classes,  might  it  not,  if  there  were  such  a  gradation  of 
schools  as  is  contemplated  by  the  Endowed  Schools' 
Commission  ? — I  think  so. 

7333.  Of  course  special  arrangements  would  have 
to  be  adopted  if  that  instruction  were  to  be  conducted 
under  the  eye  of  the  principal,  or  of  one  of  his  assis- 
tants ;  but  if  sufficient  assistance  were  given  to  the 
principal,  do  you  apprehend  that  there  would  be  any 
difficulty  in  giving  that  practical  instruction  in  the  art 
of  teaching  in  such  institutions? — All  would  depend 
upon  that.     It  would,  no  doubt,  increase  enormously 
the  work  of  the  professors,  and  it  would  therefore  re- 
quire an  elaborate  system  of  assistants,  but  with  that 
qualification  I  see  no  difficulty. 

7334.  Supposing  that  a  considerable  demand  arose 
for  school  teachers,  whether  of  literature  or  science, 
such  as  would  obtain  their  instruction  in  a  college 
like  Owens  College,  might  it  not  be  a  wise  expedient 
to  appoint  a  Professor  of  Method  in  connexion  with 
such  a  College,  who  should  be  in  immediate  communi- 
cation with  the  professors  of  literature  and  science, 
and  should  be  more  responsible  than  they  are  for  the 
guiding   of  students  in  their  practical  instruction  in 
such  classes  as  I  have  already  adverted  to  ? — It  would 
be  an  experiment  of  great  value  to  make  ;  but  I  think 
there  is  room  to  doubt  how  far  a  Professor  of  Method, 
who  is  not  himself  engaged  directly  in   teaching  this 
or  that  special  subject,  would  throw  life   enough  into 
his  illustrations  to  enable  him  to  be  an  eH'cclive  guide. 

7335.  But  if  a  part  of  the  function  of  the  Professor 
of  Method  were  also  lo  assist.  \vc  will  say,  the  science 
professors,  he  might  naturally  make  his  own  instruction 
in  method  entirely  in  perfect  harmony  with  the  in- 
struction given  by  the  professors  ? — Yes. 

7336.  And  so,  a  Professor  of  Method  might  be  con- 
nected with  the  literary  studies,  supposing  all  questions 
as  to  funds  were  solved  ? — Yes,  with  this  one  qualifi- 
cation, that  I  should  like  the  Professor  of  Method  to  be 
under  the   direction  of  the  professors  of  the  special 
subjects,  and  not  vice  versd — the  Professor  of  Method 
to  be  superior  to  the  other  professors. 


7337.  You  would  desire  that  the  Professor  of  Method 
should  he  an  assistant  to  I  he  science  professors  on  the 
one  hand,  or  to  the  literary  profe.-.~or.--  on  ihc  other  ? — 
Yes. 

7338.  Supposing,    therefore,   that   the   Commission 
were  convinced  that  there  was  great  need  for  a  con- 
siderable   increase    iii    the    number   of  more    highly 
instructed  teachers  of  science  or  of  literature  for  the 
several  grades  of  schools  contemplated,  and  that  it  was 
an  indispensable  part  of  their  training  that  they  should 
have  a  good  knowledge  of  the  method  of  teaching,  and 
some  practice  in  the  art,  would  not  such  a  colle- 
Owens  College,  Manchester,  be,  a  fortunate   centre  lor 
the  instruction  of  such  teachers  ? — I  think  so,  and  for 
this  reason,  that,  as  I  was   saying  just  now,  a   very 
much  larger  proportion  of  the  teaching  that  is  taken 
cognizance  of  by  the   Science    and    Art   Department 
is  done    in   our    district  than  the  mere  figures  of  the 
population  would  at  all  lead  one  to  expect. 

7339.  You  are  of  course  well  aware  that   in    Lan- 
cashire there   is  a  larger    number   of  science  cla 
under   the   Department  of  Science   and  Art  than  in 
any  other  similar  area  in  England  ? — Yes. 

7340.  Consequently,  it  would  be  very  easy,  would 
it  not,  seeing  that  Manchester  is  the  centre  of  a  great 
network  of  railways,  for  young  men,  desirous  of  such 
cultivation,  to  resort  to  Manchester  both   for  instruc- 
tion  in   the   theory   of  science   and    in   the   art    of 
teaching  ? — Yes. 

7341.  And   iii   literature  in   the  art  of  conveying 
literary  instruction  ? — Yes. 

7342.  (Professor  Stakes.)  You  stated  that  several 
of  your  students  went  up  to  the  London  University  ; 
do  many  go  to  the  older  Universities? — Not  manv. 
1C  very  year  a  few  of  our  best  men  go  to  the  older 
Universities,   but    many    more    to    the    London    Uni- 
versity.     For  instance,    twice  lately   the  Rector    of 
Lincoln  has  nominated  students  of  ours  to  a  .Natural 
Science  exhibition  in  Lincoln  College;  and  these  men 
would  serve  as  an  illustration  of  what  I  meant  when 
I  spoke  just  now  of  the  value  of  combining  literature 
and  science  teaching  for  the  same  students.     One  of 
them  was  destined   for  the  bar,   and  the   other   for 
medicine,   and  both  of  them  in  Owens  College  studied 
classics  on  the  one  hand  and  experimental  science  on 
the  other  ;  and  I  think  they  arc  good  illustrations  of 
the  value  of  the  combination  of  the  two  studies  to 
make  a  good  style  of  man.    Again,  the  Senior  Wrangler 
this  year  was  an  ex-student   of  Owens   College,  and 
other  wranglers  have  of  late  years  gone  from  us  to 
Cambridge  ;  still  the  number  is  comparatively  small. 

7343.  Can  you  account  for  the   number  being  so 
much  smaller  than  that  of  those  who  go  to  the  London 
University,  since  the  older  Universities  have  endow- 
ments to  offer,  which  the  London  University  has  not? 
— There  is  perhaps  some  ambiguity  in  the  meaning  of 
the  word  University  when  applied  to  the   older  and 
to  the  London  Universities;   the  London  University 
is  simply   an   examining    body;    it  sends  down  snb- 
examiners  for  degrees  in  Arts  and  Science  to  Owens 
College   every  year ;    and,  therefore,   "  to  go  to   the 
London  University  "  means  simply  to  sit  for  examina- 
tion, and  take  the  degree ;  it  implies  no  residence  in 
London. 

7344.  (Professor  Smith.)  When  you  referred  to  the 
services   which   Owens   College   might    render   with 
regard    to  the    systematic  training  of  schoolmasters, 
had  you  in  your  mind  the  elementary  schoolmasters, 
or    the    schoolmasters    of  the     principal   middle-class 
schools,  or  still  higher  schools  ? — I  had  in  view  chietly 
the  elementary  schoolmasters,  because  the  connexion 
which  they  have  with  the  Science  and  Art  Depart- 
ment would  make  it  possible  for  us  to  enter  into  rela- 
tions with   them,  whereas    the   schoolmasters  of  the 
middle  or  higher  class   are  not  organised,  so  that  any 
action  upon  them  would  lie  simply  individual. 

7345.  Do  you  find  that  any  of  your  pupils  do  become 
science  schoolmasters  in  middle  class  schools  ? — Yes  ; 
we   have   had   two  or  three  instances  of  late  years. 
Within   a   few   years   the    newly-established  science 
department  of  the  Manchester  Grammar  School,  for 
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example,  has  received  its  rind'  master  from  among 
our  Dalton  scholars  ;  agiiin,  tin-  oilier  <l;iy,  ilir  profcs- 
lOnhip  of  chemistry  in  the  Andersonian  I'niversity 
was  filled  by  anotlier  of  our  Dalton  chemical  scholars; 
and  last  year,  when  Dr.  Debus  loft  Queenwood,  the 
vacant  place  was  again  filled  by  an  Owens  College 
science  student.  Thus  we  have,  in  (he  course  of  a 
few  years,  seen  most  important  posts  tilled  by  our  men. 

7346.  Do  you  expect  that  you  will  have  necessary 
applications  made  to  you  to  find  persons  qualified  to 
fill  such  posts,  perhaps  not    such   important  posts  as 
thcj^e  that  you  have  named,  but  for  posts  of  a  grade 
u  little  lower? — Yes,  1  think  so. 

7347.  With  regard  to  the  elementary  schoolmasters, 
the    teaching   which    they    would    leceive   at  Owens 
( 'ollege  would  lie  chiefly  in  evening  classes,  as  I  under- 
stand ? — \'es  ;  unless   they  obtain  scholarships  of  a 
value  which  will  allow  of  their  giving  up  a  year  or  two 
to  the  work  of  training. 

7348.  (Dr.   Sharpcy.)  You    spoke  of  an   artizan 
student,    who    had    distinguished   himself  at    Owens 
College,    having    gained    a     Government    exhibition, 
which  he  was  obliged   to  relinquish  because  it  was  a 
condition  of  his  holding  it   that  he   should   attend  at 
the  Royal  School  of  Mines  ? — Yes;  or  in  Dublin. 

7349.  Apart  from  the  effect  of  that  upon  institutions 
such  as   Oweus  College,   do  you  think   that   it  is   for 
the    public    interest    that    there    should    be    such    a 
restriction  ? — I    should    think    not,    on    the    obvious 
ground  that  a  student  of  the  artizan  class  would  be 
less  willing  to  leave  his  home  and  his  connexions  than 
a  student  of  a  higher  class,  who  is  more  familiar  with 
the  idea  of  travel  and  migration. 

7350.  Do  not  you   think,  also,  that   it   might   be 
characterised  as  a  monopoly  in  favour  of  a  particular 
institution  ? — Yes,  it  certainly  is  a  monopoly,  or  it 
may  be  so  described. 

7351.  (Mr.  Samuelson.)  Have  the  authorities   of 
Owens  College  ever  considered  the  question  whether 
it   is   desirable   that   they   themselves   should   grant 
degrees    instead     of    letting    their    students    acquire 
degrees  at  the  London  University  ? — We  have  more 
than  once  had  that  question  brought  before  our  notice, 
and  our   conclusion  on    both  occasions  has  been,  that 
that  was  not  expedient,  so  long,  at  least,  as  the  College 
consisted    of  one    sole  institution.     Our   reasons    for 
deciding    this  question  in   the  negative  were   two  — 
one,  that  it  was  not  desirable  that  those  who  teach 
should  be  the  sole  fountains  of  honour  for  their  students, 
and  the  other,  that  to  multiply  needlessly   University 
degrees  was  to  run  the  risk  of  lessening   their  value. 
Both  in  America  and  Germany  this  result  has  followed 
such  a  course.     The  London  University  sends  down 
its   examiners  to  Owens  College,  and  does  very  effec- 
t  nally  the  work  which  we  wish  to  have  done. 

7352.  Does  it  become  sufficiently  well  known  that 
persons    acquiring    those    degrees    in    the    London 

The  witness 


University  have  received  their  education  in  Owens    j.G.Green- 
(  'nllege  ? — I  do  not  know  that  thai  is  sufficiently  well   tcood,Etq.,B.A. 
known  at  present;   we  trust  to  time  to  make  it  clear. 

7353.  Would    there   be    no   direct   way  of  empha-   3|M*ro' 
sising  it  ? — The  way  that  I  should  myself  wish  to  see 
adopted  would  be  that  the  London  University  itself 
should  from  time  to  time  hold  a  session  in  Manchester, 

and  have  its  degrees  conferred  there  by  the  ( 'hancollor 
or  the  Vice-Chancellor  of  the  University.  If  that 
done,  1  think  it  would  very  much  tend  to  promote  the 
publicity  of  the  degree  HO  conferred,  and  bo  of  great 
advantage  to  Owens  College,  and  to  the  University 
itself. 

7354.  (Dr.  Sharpcy.)  Is  it  not  the  case  that  the 
institution   in  which  a  graduate  has  received   instruc- 
tion is  always  added  to  his  name  in  the  calendar  of 
the  University  of  London  ? — Yes. 

7355.  And,  also,  is  it  not  inserted  in  the  general  list 
of  graduates  ? — Yes. 

7356.  (Professor  Smith.)  Has  any  such  application 
been  made  to  the  University  of  London  to  give  the 
degrees  in  Manchester  itself? — Not  in  form.     I  have 
spoken  of  it  sometimes  to  individual  members  of  the 
Senate,  but  no  formal  application  of  the  kind  has  been 
made. 

7357.  (Sir  J.  Lubbock.)  Do  you   not    think,  also, 
that   in  any  university  giving  degrees   it   is   rather 
desirable  that  there   should   be  a  certain  amount  of 
competition  between  different  educational  bodies  ? — 
Most  desirable. 

7358.  That  would  not  be  the  case  if  Owens  College 
gave  degrees  itself? — No. 

7359.  Will  you  have  the  goodness  to   state  what 
the  ages  of  the  students  are  in  Owens  College  ? — In 
the   present  session   10  per  cent,  of  the  day  students 
are  between  14  and  16  years  of  age;  37 '5  per  cent. 
are  between  16  and  18  ;  20  per  cent,  are  between  18 
and  21  ;  and  32-5  per  cent,  are  above  21  years  of  age. 
During  the  last  five  years,  while   the   total  number  of 
students  has    more    than    doubled,  the    proportion   of 
students  under  16  has  fallen  more  than  one-half.     [In 
the  Owens  College  Act,  1871,  power  is  taken  to  raise 
the  minimum  age  from  14  to  15  years. — J.  G.  G.] 

7360.  You    stated    that   you   were   decidedly    in 
favour   of  the  combination  of  literary  and  scientific 
studies   in  one  institution.     You  would  apply  that  to 
schools,  I  presume,  as  well  as  colleges  ? — Yes. 

7361.  You  would    begin  with    a   single    ground- 
work of  general  education,  and  then  bifurcate  at  a 
later  stage  ;  that  would  be  your  idea  of  the  best  system, 
would  it  not  ? — Quite  so. 

7362.  Arc  you  prepared  to  express   any  opinion 
as  to  the  earliest  age  at  which  elementary  science 
might  be  taught  beneficially  to  a  child  ? — I  have  not 
thought  upon  the  subject  with  sufficient  deliberation 
to  give  an  answer. 

withdrew. 


HENRY  ENFIELD  ROSCOE,  Esq., 

7363.  (Chairman.)  I  believe  you  are  Professor  of 

Chemistry  in  Owens  College  ? — I  am. 

7364.  Will  you  describe  the  subjects  of  scientific 
instruction  in  that  College  ? — A  good  deal  of  the  evi- 
dence which  I  had  intended  to  go  into  has  already  been 
given  by  Professor  Greenwood,  but  I  will  endeavour 
to  supplement  any  thing  that,  may  seem  to  be  important. 
We  divide  our  students  into  two  classes,  those  who  go 
through  a  regular  course  of  arts  or  science  or  engineer- 
ing,  ami   those   who   ;sre    termed    occasional   students. 
The  majority  of  the  students   are  occasional  students, 
and  the    number   of   students  of   science    is,  us    Mr. 
Greenwood  has  slated,  about  one  half,  or   rather   less 
this  year,  of  the  total  number.     We  lay  down  a  dis- 
tinct course  of  study  in  science  adapted  especially  for 

the  science  degrees  of  the  London  University,  with 
which,  as  has  been  stated,  we  work.  In  the  first  year, 
i  he  course  in  science  and  literature  is  identical,  being 
the  preparation  for  the  London  University  matricula- 
tion. In  the  second  year,  the  science  course  consists  of 
26060. 
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mathematics,  natural  philosophy,  mechanics,  and 
physics,  the  junior  class  of  chemistry,  and  laboratory 
practice  two  days  a  week,  anatomy,  and  physiology, 
together  with  French  or  German.  I  have  all  along 
insisted  very  strongly  on  the  necessity  of  introducing 
the  study  of  these  two  modern  languages  in  connexion 
with  our  science  course.  In  the  third  year,  the  science 
students  take  the  following  subjects: — logic,  mental  and 
moral  philosophy,  mathematics,  mathematical  natural 
philosophy,  the  senior  class  on  chemistry,  laboratory 
practice  two  days  a  week,  geology,  and  botany.  With 
regard  to  the  fees  for  the  science  course,  the  first 
year's  fees  are  16/.  16s.  ;  the  second  year's  23/.  L'.v.  ; 
and  the  third  year's  23Z.  2s.  In  my  particular  branch, 
especially  for  laboratory  instruction,  our  fees  are  con- 
siderably lower  than  t'hose  at  the  Royal  College  of 
Chemistry,  and  lower  than  at  some  of  the  other  London 
institutions.  1  think  at  the  Royid  College  of  Chemistry 
the  fee  is  36/.  for  the  whole  session.  Ours  is  2 1/,  for 
the  same  time,  that  is  the  whole  session  of  about  nine 

3  R 
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months,  which  lasts  from  October  to  the  middle  or 
end  of  June. 

~::c,,'}.  (Professor  Smith.)  For  the  same  number <n 

.lav.-  in  the  week  ? — For  six  days  in  the  week,  whilst 
llu'-co:-!  of  the  lectures,  as  lias  been  stated,  is  li  ss  tliiin 
one  hall'  of  that  :it  the.  Royal  School  of  Jlines  and 
one  liali'  of  that  at  the  other  London  colleges  witli 
which  I  have  compared  them.  The  number  of 
students  irointr  in  for  our  regular  scientific  course  is 
naturally  smaller  than  those  who  come  for  the  pur- 
poses of  what  we  may  call  technical  study,  for  it  is 
quite  impossible,  for  a  student  to  become  a  competent 


chemist  unless  he  devotes  much  more  time  than  is 
allowed  in  the  science  courses  to  the  praclieal  study 
of  chemistry.  I  consider  that  three  years'  study  of 
not  less  than  four  days  per  week  practical  laboratory 
work  is  needed  to  go  through  the  chemistry  com>e. 
J  have  prepared  a  list  of  the  students,  attending  the 
chemical  laboratory  at  Owens  College  this  session, 
showing  their  ages,  and,  as  far  as  I  could  gel  to  know, 
their  objects  of  study  or  their  destination  in  lite,  which 
1  thought  might  be  worth  while,  to  refer  to,  and  it  is 
as  follows  : — 


LIST  of  STUDENTS  working  in  the  LABORATOKY  of  OWENS  COLI,I:C;K. — Session  1870-1. 

Day  Students. 


Name. 

Residence. 

Age. 

Time  of 

Entrance. 

Object  of  Study,  or 
Destination. 

Bury,  J.  S. 

1 

Arlington  House,  Broughton  Lane 

18 

October    1870 

— 

Fuller,  Arthur  W. 

Q 

131,  Plymouth  Grove 

18 

„         1869 

Science  degree. 

Pickup,  W.  James 

-       3 

8,  Yorkshire  Street,  Bacup 

18 

1870 

,, 

Gregson,  Robert 

-       4 

Knutsford 

19 

V                         )» 

— 

Bedson,  Peter 

fl 

Bradford  House,  Ashton  New  Road 

17 

Jt                         11 

Science  degree. 

Williams,  W.  Carleton 

-       C 

I  ,  Maryborough  Square,  Salford 

20 

„          1867 

Chemical  manufacturer. 

Haslam,  W.  A.    - 

-      7 

Lower  Grange,  Bolton     - 

22 

„          1870 

— 

Slater,  Arthur  A. 

-       8 

Cowley  Hill,  St.  Helens 

15 

„          18G9 

—  . 

Itiley,  John 

-       9 

Fail-field  Road,  Droylsden 

21 

1870 

Chemical  manufacturer. 

Lacy,  Thomas 

-     10 

Underback  Hall,  Todmorden 

24 

»'                          »l 

it 

Webb,  Baden      - 

-     11 

Abbey  Hey  House,  Gorton 

17 

„          1869 

Glass  maker. 

Webb,  Duncan    - 

-     12 

>y                     )' 

16 

1870 

„ 

Winser,  Percy  II. 

-      13 

Enville  House,  Lower  Broughton 

17 

11                         }1 

Chemical  manufacturer. 

Birch,  Thomas  J. 

-     14 

Clairville,  Kersal  Edge    - 

16 

11                     U 

— 

Bramwell,  George  A. 

-     15 

St.  Helens 

14 

!»                      » 

Chemical  manufacturer. 

Cheetham,  Charles  H. 

-      16 

Irkdale  House,  Middleton 

18 

1868 

M 

Lambert,  Thomas 

-     17 

Middleton  Road,  Oldham 

14 

1870 

Annacker,  William 

-      18 

152,  Oxford  Head 

17 

j>             »» 

General  education. 

Hanson,  Alfred  11. 

-      19 

Marple   - 

19 

January       , 

Applied  chemistry. 

Ogden,  John  A.  - 

-     20 

Huntcliff,  Dukinfield 

17 

October        , 

General  education. 

Carnelley,  Thomas 

-     21 

Fernlea,  Faliowfield 

18 

,,             » 

Science  degree. 

Barnes,  Josh. 

-     22 

Laneside  Cottage,  Accrington 

16 

„             , 

Student. 

Ashwell,  John  ]{. 

-     23 

Mount  Street,  New  Basforil 

16 

January       , 

Science  course. 

Foxcroft,  Josh.  I). 

-     24 

Wellfield  House,  Cheetham  Hill 

18 

October    1869 

Dry  salter. 

Hopkinton,  Charles 

-     25 

York  Place,  Oxford  Road 

15 

1870 

General  education. 

Jellicorse,  J.  11. 

-     26 

Willow  Bank,  Faliowfield 

1  I 

„         1869 

Pottery. 

Micklcm,  J.  IF.   - 

-     27 

Llewellyn  Stieet,  Llandudno 

19 

1868 

Chemical  manufacturer. 

Moir,  Bvris 

-     28 

37,  Richmond  Grove,  Lougsight 

17 

?1                         J» 

Medicine. 

Burghardt,  C.  A.,  l'h. 

D.     23 

High  Bank,  Bowdon 

23 

.,          1864 

Ph.  D.  science. 

l-'awsitt,  C.  A.      - 

-     30 

6,  Hulnie  Place,  Crescent,  Salford 

19 

April        1869 

Chemical  manufacturer. 

Grimshaw,  Harry 

-     31 

9,  George  Street,  Cheetham  Hill 

19 

May 

,, 

.Mather,  John  II. 

-     32 

Willow  Bank,  Lower  Broughton 

20 

October    1865 

Calico  printer. 

W  on-all,  Henry    - 

-     33 

Whalley  Range   -                          - 

18 

„          1870 

Dyer. 

Kay,  Henry  Arthur 

-     34 

Haulgh  Bank,  Bolton 

23 

„          1869 

Chemical  manufacturer. 

Goodfellow,  F.  F. 

-     3.5 

1,11111  Bank,  Hyde 

17 

January   1867 

»i 

Royston,  Fred.     - 

-     36 

7!t,  Blackburn  Road,  Accrington 

17 

April        1869 

Manufacturing  chemist. 

Eltoft,  Thomas    - 

-     37 

21,  Blackburn  Road,  Accrington 

25 

October    1870 

Science  teacher. 

Wcs.tmac.ott,  Henry 

-     38 

279,  Markland  Place,  Cheetham  - 

17 

„          1869 

Dry  salter. 

Hopkiuson,  Harry 

-     39 

3,  Hyde  Road      - 

15 

„          If  70 

— 

Boyd,  P. 

-     40 

Church,  near  Accrinpton 

28 

j»             » 

Chemical  manufacturer. 

Newton,  Walter  - 

-     41 

Park  Green,  Macclesiield 

15 

))                      51 

— 

•Hi,  Peter    - 

-     42 

13,  Bond  Street,  Manchester 

Adult 

1868 

Dry  salter. 

Wood,  Josh. 

-     43 

Chorley,  Lancashire 

27 

January  1870 

Dyer. 

Bennett,  Fred. 

-     44 

Birch  Vale,  Stockport     - 

21 

18C9 

Calico  printer. 

(  'hristie,  W.  G.    - 

-     45 

Beaumont  Street,  Hull     - 

16 

„         1871 

Medicine. 

Holt,  John  II.      - 

-     46 

Birch  House,  Lonpsi;;-ht 

ID 

„          1808 

Chemical  manufacturer. 

Roberts,  Frank    - 

-     47 

Cornbrook  Park,  Manchester 

18 

1871 

,, 

Townsend,  George 

-     48 

Heath  House',  Pendlebury 

16 

General  education. 

Wilkinson,  Oswald 
Holmes,  Alfred    - 

-     49 
-     50 

Dodgehill  House,  Stockport 
9,  Lime  Grove,  Oxford  Road 

16 
17 

j>            ?j 
)'            '  j 

Applications  of  chemistry. 
Metal  broker. 

Ix>rd,  I  'red. 

-     51 

Adamroyd,  Todmorden  - 

16 

»            it 



Hoi  rocks,  Wright  D. 

-     52 

Slaiidish  Paper  Mills,  Wigan 

17 

'»            » 

I'aper  maker. 

Marsh,  Herbert    - 

-     53 

Rainhill  - 

17 

)>                       5» 

Chemical  manufacturer. 

Pasley,  11.  F.       - 

-     54 

28,  Meadow  Street,  Moss-side 

15 

,, 

firundy,  John 

-     55 

Ileaton  Villa,  Cheetham  Hill 

17 

'»                      » 

l!i  rrv,  Fred.  Chr. 

-     5C 

Holly  Mount,  Seymour  Grove,  Old  Trafford 

15 

»                      »J 

Dry  salter. 

Wilks.  John  J.     - 

-      57 

Park  View,  Old'Trafibrd 

28 

,,                      ,, 

Me'lieine. 

Littlewood,  William 

-     58 

7,  Stanley  Ten-ace,  Brooklands  - 

21 



Leese,  Ernest 

Glcnlield,  Altrincham      - 

19 

"                       » 



Thomson,  Murray,  M.I) 

.  -     60 

lloorkee,  India    - 

Adult 

March  1      „ 

Professor. 

ROYAL   COMMISSION   ON   SCIENTIFIC   INSTRUCTION,   ETC.: — MINUTES   OF   KVIDENCK. 

Evening  Students. 


4<J9 


Name. 

Residence. 

Age. 

Time  of 
Kntrance. 

Object  of  Study,  or 
Destination. 

Bowyer,  E.  J. 

1 

Manchester 

20 

October   1868 

Manufacturing  chemist. 

Oswald,  John 

-       2 

»»                  -            -            - 

88 

1869 

Schoolmaster. 

Hurst,  James 

-      ;i 

Sale 

:!9 

n 

Cashier. 

Marsh,  \V. 

-       4 

Manchester 

21 

1870 

General  e<lucation  j  clicmist 

and  druggist. 

Clifton,  Jos. 

-       5 

» 

— 

M 

— 

Rayner,  It.  H.      - 

6 

Stockport 

— 

H 

Solicitor's  clerk. 

Atkinson,  Jos.     - 

-      7 

Sale 

— 

t 

Sugar  refiner. 

Carrick,  Jos. 

-       8 

Manchester 

— 

j 

Metal  broker. 

Harrison,  Thomas 

9 

»                  • 

— 

Merchant. 

Goodwin,  P. 

-     10 

if 

38 

t 

Soap  maker. 

Bailey,  A. 

-      11 

,,                               ™ 

31 

t 

Schoolmaster. 

Hey  wood,  E. 

-     12 

Middletoo 

29 

» 

M  printer. 

Shorrocks,  J.  11. 

-      13 

Salford    - 

23 

1869 

Chemical  manufacturer. 

Berrie,  It.  M.  M. 

-      14 

Manchester 

18 

>» 

Dyer. 

Procter,  G. 

-      15 

tt                                                             ~* 

— 

1870 

— 

Reddish,  A. 

-      1C 

Patrieoft 

23 

» 

Chemist  and  druggist. 

Bennett,  H.  C.      - 

-      17 

Leigh      - 

— 

„ 

— 

Garrett,  G.  W.     - 

18 

Manchester 

— 

>» 

Schoolmaster. 

7366.  (Chairman.)  Can  they  attend  the  chemical 
laboratory  without  possessing  any  general  scientific 
culture  ? — Many  of  my  students  come  to  the  labora- 
tory wholly  unacquainted  with  the  science  of  chemistry. 
I  have  to  begin  with  the  majority  entirely  from  the 
beginning  (in  fact  I  rather  prefer  to  do  so),  but  I 
always  insist  upon  their  having  attended,  or  upon  their 
attending,  at  the  samo  time,  the  class  on  theoretical 
chemistry.  I  also  may  put  in  a  paper  showing  the 
number  of  students  attending  the  chemistry  classes 
since  the  foundation  of  the  College,  from  which  it  will 
be  seen  that  the  necessity  for  the  practical  study  of 
science  is  well  recognised  ;  and  this  is  so  much  the 
case,  that  we  have,  as  has  been  already  stated,  founded 
now  a  physical  laboratory  under  Dr.  Balfour  Stewart's 
direction,  and  1  hope  to  draft  into  this  laboratory 
those  of  the  senior  chemistry  students  who  have 
already  learnt  what  experimentation  means.  These 
men  will  then  appreciate  the  value  of  the  exact  and 
delicate  methods  of  physics  which  will  be  brought 
before  them.  The  list  is  as  follows  : — 

NUMBER  of  STUDENTS  attending  CHEMISTRY  CLASSES, 
OWEXS  COLLEGE. 


Day. 


Evening. 


Lectures. 

Labora- 
tory. 

Lectures. 

Labora- 
tory. 

No.  of 
Courses 

Slu- 
duuts. 

No.  of 
Students. 

Courses 

Stu- 
dents. 

No.  of 
Students. 

1801 

1 

13 

_ 

1851-2 

1 

18 

17 

— 

— 

— 

1852-3 

1 

18 

12 

— 

—  . 

— 

1853-4 

2 

19 

22 

— 

— 

— 

1854-5 

2 

21 

20 

— 

— 

— 

1855-6 

1 

17 

18 

— 

— 

— 

1856-7 

3 

35 

15 

— 

— 

— 

1857-8 

1 

11 

15 

1 

23 

— 

1858-9 

2 

26 

23 

1 

ir, 

8 

1859-CO       - 

1 

20 

24 

1 

17 

8 

1860-1 

2 

36 

21 

1 

26 

10 

1861-2 

2 

39 

22 

2 

41 

11 

1862-3 

2 

50 

34 

2 

37 

6 

1863-4 

4 

79 

38 

1 

26 

9 

1864-5 

4 

100 

49 

2 

42 

13 

1865-6 

2 

50 

41 

1 

22 

5 

1866-7 

3 

72 

37 

1 

33 

a 

1867-8 

3 

96 

44 

2 

56 

8 

1868-9 

142 

57 

3 

125 

7 

1869-70       - 

148 

51 

3 

87 

10 

1870-1 

195 

60 

3 

64 

18 

7367.  Do  yon  agree  with  what,  Professor  (irccn- 
wood  has  stated  ;is  to  (he  relations  between  scientific 
culture  and  technical  (raining? — I  do  entirely.  I 
think  that  the  definition  which  he  has  given  is  a  very 
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fair  one,  and  I  think  that  the  thing  to  secure  is  a  proper 
foundation  of  sound  scientific  principles.  This  is,  1 
believe,  our  first  duty,  and  then  it  is  easy  to  add 
such  knowledge  of  those  portions  of  science  which 
bear  upon  manufactures  as  may  be  of  importance  and 
value  to  the  student  ;  but  I  deprecate  altogether  the 
idea  of  teaching  (as  some  people  seem  to  think  it 
possible  to  do)  the  arts  or  manufactures  them- 
It  not  un frequently  happens  that  the  fathers  of  in- 
tending students  come  to  me  and  say,  "  I  wish  you 
to  teach  my  boy  the  principles  of  calico  printing,"  or, 
"  He  is  going  to  be  a  calico  printer,  and  I  want  him 
to  learn  the  applications  to  that  particular  trade  or 
calling,"  and  I  always  answer  that  I  can  teach  them 
chemistry,  upon  which  their  art  or  manufacture  is 
founded,' which  is  the  first  thing  for  them  to  direct  their 
attention  to,  without  any  regard  to  the  application 
to  special  industries.  When  this  has  been  accom- 
plished, the  attendance  on  courses  on  chemical  tech- 
nology, such  as  I  deliver  every  year,  are  of  great  value. 

7368.  With  respect  to  building?,  at  present,  your 
accommodation  in  the  way  of  a  chemical  laboratory 
is  insufficient,  is  it  not  ? — It  is  altogether  inadequate. 
The  present  building  was  built  to  accommodate  3o 
students,  and  now  I  have  78  working  in  that  place ; 
60  in  the  day  class  and  18  in  the  evening  class. 

7369.  In  the  building  now  in  progress,  has  pro- 
vision been   made   for  a  suitable   laboratory? — Pro- 
vision has  been  made  for  a  very  much  larger,  and,  as 
I  hope,  a  very  complete  laboratory.     I  perhaps  may 
be  allowed  to  show  the  Commission  plans  of  the  new- 
building  ;  and  I  can  also  give  them  the  approximate 
cost  of  certain  portions  with  which  I  have  to  do.     1 
have  in  the  first  place  a  block  plan,  showing  the  situa- 
tion of  the  land  which   we  have  bought  at  a  cost  of 
30,0001.,  and   the   buildings  which  we  are  about  to 
erect,    and  also  indicating   the  buildings   which   we 
intend  constructing  when  we  afterwards  complete  the 
scheme.     This  (pointing  to  the  plan)  is  the  frontage 
of  Oxford    Road,    and    we  are  building    the   portion 
of  the   building   which  is   coloured  in  deeper  pink, 
standing  at  a  distance  of  about  200  feet  from  the  road, 
and  it  is  built  in  such  away  that  in  future  the  quad- 
rangle can  be  more  or  less  completed  by  those  build- 
ings which  are  coloured  in  a  light  tint.     This  building 
will    accommodate    a    very    considerable    number    of 
students ;  but  we  hope  that  in  time  those  other  por 
tions  of  the  necessary  buildings  will  be  erected. 
buildino-  (jtointing  to  the  plan),  I  may  state,  is  intended 
to  be  The  Natural  History  Museum  which  has  been 
mentioned  by  Mr.  Greenwood.     The  building  shown 
at  the  back  is  the  chemical  l:il>oratory.  and  at  this  end 
the  chemical   theatre,   the  department  with  which    1 
have   specially  to  do.     1   have-  brought  also  a  photo- 
graph of  the  elevation  of  the  present  front.     The 
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approximate  cost  of  the  new  buildings,  that  is  to  -ay, 
th«-  prcr-cnt  contract,  which  docs  not  include  fittings, 
j_  .-.s.uM/.  (if  the  laboratory,  of  which  I  have  the 
plan-  here,  tlic  approximate  cost  is  12,000/.,  and  that 
ofihe  chemical  theatre  4,000/.  The  new  laboratory 
will  accommodate  at  least  100  students ;  but  at  the 
pressure  at  which  I  work  now,  we  might  accommo- 
date 200.  As  will  be  seen  on  the  plan,  the  chemical 
theatre  will  accommodate  from  300  to  400  students. 
It  is  60  feet  by  40,  and  is  the  largest  theatre  we  have 
in  the  building.  I  have  two  large  laboratories  for 
students'  work,  each  of  which  is  70  feet  by  30;  the 
one  will  accommodate  60  students  working  at  quali- 
tative analysis,  and  the  other,  of  an  equal  size,  will 
accommodate  40  working  at  quantitative  analysis,  at 
special  investigations,  and  at  original  research. 

7370.  Those  are  two  stages  of  one  laboratory  ? — 
Yes.     1  divide  the  building  into  two.     There  are  two 
long  rooms,  30  feet  high,  lighted  both  at  the  side  and 
at  the  top,  which  form  the  chief  working  laboratories. 
At   the  side   we   have  a  number   of  rooms  for   the 
various  operations  :  assistants'  rooms,  library,  balance 
rooms,  organic    analysis    rooms,  rooms    for    spectro- 
scopic  work,  and  electrolytic  work  ;  also  rooms  in  the 
basement  which   arc  available   for  special  purposes, 
as   also   furnace   rooms   and   large    store   rooms   for 
apparatus   and  materials.     A   class-room  for  smaller 
classes  is  also  attached,  and  a  room  for  a  mineralogical 
cabinet.     On  the  second  floor,  above  this  portion,  is 
the  laboratory  and  private  rooms  of  the  professor,  and 
that  is  so  arranged  that  he  can  see  what  is  going  on 
down  below.     The  main  building  is  to  be  of  stone,  but 
I  have   insisted  upon  having  my  building  in  brick, 
because  I  prefer  rather  to  spend  the  money  on  the 
internal  arrangements. 

7371.  (Dr.  Sharpey.)  Is  there  a  first  floor  all  over  ? 
— No,  only  a  first  floor  over  the  end. 

7372.  (Mr.  Samuelson.)  Those   two   floors   corre- 
spond, do  they  not,  with  the  centre  floor  of  the  labora- 
tory, which  is  very  much  higher  ? — Yes,  the  two  being 
30  feet  high,  and  the  furnace  rooms,  store  rooms,  and 
lavatories  will  be  in  the  basement. 

7373.  (Dr.  Sharpey.)  For  the  qualitative  students 
there  will  be  35  square  feet  per  student,  including 
passages,  and  for  the  quantitative  students  52  square 
feet  per  student,  including  the  passages  ? — Yes  ;  but  if 
we  consider,  in   addition,  the  rooms   for   the  separate 
operations,  the  total  area  for  each  student  is  130  square 
feet.     I  might  point  out  also  that  the  chemical  theatre, 
which  is  situated  in  the   main  building,  and  the  room 
whie.h  is  on  the  basement  floor  for  the  chemical  museum, 
constitute  the  chemical  department.     With  regard  to 
tin-  other  science  portions  of  the  building,  we  have  the 
Natural  Philosophy  Department,  and  the  Engineering 
Department,  and  the  Natural  History  Department,  The 
Natural  Philosophy  Department  occupies  rooms  at  the 
back   of  the  main  building,  consisting  of  workshops 
and  laboratories  on  the  basement  floor,  cabinets  for  the 
collections,  laboratories,   private  rooms  for  the    pro- 

*  s,  and  a  large  lecture  room,  capable  of  holding 
300  students,  on  the  ground  floor. 

7374.  (Processor  Smith.)  Is  there  a  laboratory   for 
the  students  in  the  Physical  Department? — Yes,  the 
physical   laboratories  are   arranged  to  bo  in   tlie  main 
building,  an  area  of  3,200  square  feet  being  appropri- 
ated to  them.     There  is  no  separate   building  for  the 
physical  laboratory.    The  number  of  students  attending 
the  physical  laboratory  will  for  some  time  be  neces- 
sarily small  compared  with  those  attending  the  chemical 
laboratory,   but  should   it  prove  necessary,  separate 
buildings  especially  devoted  to  the  purposes  of  a  physi- 
cal laboratory  will  be  built  on   the   spare   ground,  of 
which  we  have  plenty.  The  Engineering  Department  is 
at  the  other  end  of  the  building,  and  contains  lecture 
rooms,  workshops,  museum,  and  large  drawing  office. 
The    Natural   History  Department  is  the  one  which 
requires    most    enlargement.      The    Natural    History 

-rooms  are  placed  at  present  on  the  first  floor  ;  the 
inn-rum  is  in  a  room  26  by  20,  and  tho  Natural  History 

-room  is  22  by  23.  This  is  merely  a  temporary 
arrangement  pending  tho  erection  of  the  museum,  when 


the  lecture  rooms  and  biological  laboratories  \\ill  be 
placed  iu  a  separate  building,  the  one  marked  on  il,e 
block  plan.  The  remaining  rooms  in  the  luiilding  are 
devoted  to  the  literature  subjects  and  to  genera! 
accommodation,  as  libraries,  students'  rooms,  <Vc.. 
covering  an  area  of  about  17,900  square  I'eet. 

7375.  (Professor   Huxley.)  Then,  I  pre-unie,  you 
will  have   workshops  and  dissecting  rooms  for  the 
students? — Yes,   we  intend  to  have  them.     Besides 
the  portions  of  the  building  which  I  have  described, 
the  attic  plan   shows  a  large  available  space  which 
has  not  yet  been   appropriated,  and  gives  an  idea   of 
the    amount   of  room   which  we  shall   have    at   our 
disposal. 

7376.  (Chairman.)  Are  those  rooms  in  the  attic  a 
considerable  height  ? — They  are  not  so  high  as  the 
other  rooms,  but  they  are  good  rooms.     I  think 
large  square  room  in  the  attic  is  12  feet  high.      The 
rooms  are  16  feet  in  the  basement,  and  I  think  18  feet 
on  the  ground  floor.     I  should  also  state  that  it  is  in 
contemplation  to  attach  to  our  College  the  Manchesier 
Royal  School  of  Medicine,  and  that  suitable  buildings 
will   be   added  for  the  carrying  out  of   the  ordinary 
curriculum  of  a  medical  school. 

7377.  Can  the  cost  of  that  be  provided  from  any 
other  fund  ? — That   is  the    only  difficulty  we    have. 
The  cost  for  the  medical  school  cannot  be  provided 
from  any  fund  which  we  have  at  present,  and  we  find 
it  very  difficult  to  get  money  for  this  purpose.     Tho 
requirements   which   the   medical  gentlemen  tell   us 
are  necessary  are  really  very  moderate  ;  yet  we  have 
very  great  difficulty   in  raising  the  money,  and  the 
scheme   is  now  hanging  fire  simply  for  that  reason. 
(Since  this  evidence  was  given  a  donation  of  10,000/. 
for  this  purpose  has  been  made  by  Miss  Brackenburv. 
— H.  E.  R.) 

7378.  Is  there  at  present  a  medical  school  of  any 
importance  in   Manchester  ? — There  is  a  very  con- 
siderable medical  school,  which  I  believe  is   one  of 
the  best  provincial  medical  schools  ;  at  any  rate  there 
are  about  100  students  there,  and  we  think  that  it  will 
be  greatly  improved  by  being  placed  under  a  definite 
system  of  government.      At  present  it  is  a  pri\ate 
school,  as  many  of  the  provincial  medical  schools  are, 
and  we  know  from  experience  that  those  schools  which 
are    placed    in    connexion    with    a   large    educational 
establishment   stand  higher  and  do  better  work  than 
those    mere    medical     schools,    which    are,   in    fact, 
technical  schools  in  the  most  restricted  sense  of  the 
word. 

7379.  Has  it   been  brought   into  connexion  with 
the  College  at  present  ? — Steps  have  been  taken.     I 
have  not  with  me,  though  we  have  printed,  a  series  of 
statements  showing   the  necessity   or  advisability  of 
this  absorption. 

7380.  I  think  that  in  the  plans  which  you  have 
shown  us  there  is  no  provision  for  the  proposed  pro- 
fessor  of  mining    and    applied  geology  ? — No  rooms 
have  as  yet  been  specially  devoted  to  this  subject,  hut 
we  have   several  which  can  be  used  for  this  purpose 
when  the  chair  is  founded. 

7381.  Would  it  require  any  considerable  additional 
space  ? — I  think  there  is  plenty  of  space  to  be  found 
for  a  considerable  number  of  additional  professors. 

7382.  Do   you   agree  with   Professor   Greenwood, 
that  the  higher  scientific  instruction  is  not  and  never 
can  be  self-supporting  ? — Yes.     I  think  that  this  has 
been  proved  by  the  experience  of  all  countries  for 
generations. 

7383.  (Mr.  Samuelson.)  Will  you  have  the  kind- 
ness to  state  the  areas  appropriated  to  each  subject  in 
the  proposed  building  ? — 

The  following  are  the  areas  of  the  different  departments 
of  the  new  building  : — 

I.  Main  Building. 
(a.~)  Arts  class  rooms  : 

Ground  floor          -     1,800  square  feet. 
First  floor  -     6,838 


Total 


-    S,6'3cS  square  feet. 
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(/>.)   Professors'  rooms,  students'  rooms,  offices,  &c.  : 


lUisement 
(irounil  floor 
First  floor 

Total 


-  ,'i,(!,'i.'{  .square  I 

-  2,1/7 

-  3,480 

-  9,290 


(c.)  Engineering  Department : 

basement  -     4,210  square  feet. 

Ground  floor         -     8,847          „ 


Total 


-    8,057 


[</.)  Natural  Philosophy  Department  : 

Basement  -     1,195  square  feet. 

Ground  floor         -     3,165          „ 


Total 


-    4,360 


(e.)  Natural    History   Department    (temporary    accom- 
modation) : 
First  floor  -     total  2,668  square  feet. 

(/.)  Chemical  Lecture  Theatre  and  Museum  : 
Theatre      -  -     2,610  square  feet. 

Museum    -  -       802 


Total 


-     3,412 


II.   Chemical  Laboratories  Imilding  (it  back. 

Basement  -     6,487  square  feet, 

(i  nut  ml  floor        -  -     6,567          „ 

First  floor  -     1,416          „ 


Total 


-  14,470 


7384.  (Chairman.)  I  believe  you  have  had  oppor- 
tunities of  comparing  the  means  of  giving  practical 
scientific  instruction  in  this  country  with  those  existing 
on  the  continent  ? — I  have  some  knowledge  of  the 
continental  schools  of  science  ;  u  portion  of  my  scientific 
education  \vus  carried  on  in  one  of  them,  at  Heidelberg, 
and  I  know  many  of  the  others,  and  I  am  personally 
acquainted  with  many  of  the  schools  of  science  and  the 
leading  men  in  Germany  and  France.  With  your 
permission,  I  would  make  one  or  two  observations  on 
the  Report  on  Foreign  Science  Schools  alluded  to  by 
Mr.  Greenwood,  and  then  put  it  in.  With  regard,  first, 
to  I  he  amount  and  kind  of  teaching  power  provided  in 
the  Science  Department  of  the  Universities  and  Schools 
of  Germany,  the  first  fact  that  .strikes  one  is,  that  the 
number  of  teachers,  both  of  the  first  and  second  grade, 
is  considerably  larger  than  in  the  English  Universities 
and  Colleges,  even  after  account  has  been  taken  of  the 
larger  number  of  students,  and  this  discrepancy  is 
probably  greatest  in  the  science  departments.  Pro- 
vision is  thus  made  both  for  the  effective  instruction 
of  students  and  for  the  zealous  prosecution  of  original 
research.  The  Report  then  quotes  a  number  of  case.' 
of  different  universities,  with  which  I  will  not  occupy 
the  time  of  the  Commission,  but  will  rather  pass  on 
to  the  question  of  the  working  of  the  science  depart- 
ments on  the  continent  compared  with  what  we  have 
in  England.  In  the  first  place,  the  number  of  skilled 
assistants  attached  to  each  professorship,  as  a  rule,  is 
greater  than  we  have  in  England.  In  Bonn  and  Berlin, 
one  assistant  is  appointed  to  every  12  or  13  students  ; 
whilst  in  other  laboratories  a  somewhat  larger  number 
of  students  is  placed  under  each  assistant.  On  the 
whole,  the  average  ratio  of  students  to  assistants  is  20 
to  1,  whereas  I  have  only  two  assistants  to  60  day 
students  in  my  laboratory.  In  some  eases  the  assist- 
ants are  professors,  and  lecture  on  special  subjects. 
The  fees  are  much  lower  in  Germany  than  with 
us,  thus  :  the  laboratory  fee  at  Heidelberg  for  working 
six  days  per  week  for  half  the  year,  or  for  the 
semestre,  as  it  is  termed,  is  41.  It  is,  however,  to 
be  borne  in  mind,  that  one  great  expense  in  working  a 
laboratory  is  the  cost  of  the  apparatus  and  chemicals 
used  by  the  students,  and  this  is  specially  paid  for  in 
German  Universities  by  the  State.  Thus,  at  Gottiugen 
140/.  per  annum  represents  the  value  of  the  chemicals 


used    l,y  llic    -hidi-Ml-.      in   Kn-laml,  the.   greater   pan      //./•;./,• 

of  this  charge  falls  upon  ihc  |,n>t<--.,r.     TIH.  scale  of     /•;.%./.,/. 

lees  in  the  ('Inimical   Dcpiirlmciil  of  Owen.-,  College  is    l'l>  !>-,  l-'.K.H. 
rallier    more    than    double    (hat     of    Heidelberg.      'I'],,. 

"('working  the  various  laboraton,-   i,,    (leniiauy  31 
may  be  of  interest   lo    (he   ( 'oiniiii.s.-ion.      Thee.. 
working  the  Berlin  laboratory,  exclusive  oft  I 
of  the   professors,  in  600A  a  year,  but    tin-    is  .said  in 
lie  insufficient;  at  Bonn  it  in  600/.  a  year,  which  is 
also  said  to   bo   insufficient;  at  Gottiugen,  .'>  107.  ;  ai 
Lripnic,   600/. ;  nt   Heidellierg,  350/. ;  at    the    Berlin 
Polytechnic  School,  or  the  (Jewerbc  Akadeniie,  (j(X)/. ; 
and  in  Zurich,  at  the  Polytechnic  School,  o()(>/. 

7385.  Are   all  those  laboratories  on  a  >lc  ''. 
— Those  arc  all  laboratories  on  a  large.  Kate,  but  many 
of  them  do  not   accommodate  so  many  students  as  mv 
new  one  will  do.    I  have  here  a  Report  on  the  (icrmaii 
Laboratories  of  Bonn  and  Berlin,  which  is  written  by 
Dr.   llof'mann,   and  was  printed   by  the  Science   and 
Art   Department  (handing  in  the  sunn'),  and   this  is 
a  similar  French  Report,  written  by  Monsieur  WIII-IK 
of  Paris   (handing  in  the  same),    which    contains   u 
very  full  account,  not  only  of  the  chemical  laboratories, 
but  also  the  physical    and    biological   laboratorii 
existing  in  the  various  German  Universities  and  Poly- 
technic   Schools.     To  give   an   idea   of   the  amount 
which  the  German  governments  spend  on  those  build- 
ings, I  may  state  that  the  cost  of  the  Berlin  laboratory 
was   47,7151.,    28,365Z.    being   for   the   building,  and 
3,7501.  for  the  internal  fittings,  and  the  remainder  for 
the  land.    It  is  interesting  to  remark  that  this  is  a  cost 
of  45/.  per  head  on  each  student  per  annum  of  the 
60  students  which  that  building  can  accommodate.     I 
think  we  are  doing  the  thing,  1  mean   as  far  as  build- 
ings are  concerned,  much  more  cheaply,  and,  I  hope,  as 
efficiently. 

7386.  Are  you  of  opinion  that  the  provision  in  the 
German  Universities  is  at  all   above  what    is    really 
required  in  the  way  both  of  buildings  and  assistants? 
— I  think  that  more  money  has  been  spent  upon  several 
of  those  laboratories  than  was  necessary.    I  do  not  mean 
that  the  accommodation  which  they  give  is  more  llian  is 
wanted,  because  they  are  now,  many  of  them,  full,  but  I 
think  that  the  money  has  insome  cases  been  somewhat 
lavishly  spent.     With  regard   to  the  assistants,  and  in 
the  grants  for  working  expenses  and  for  the  purchase 
of  apparatus,  I  believe  that  there  is  not  at  all  too  much 
spent. 

7387.  You  would  like  to  see  as  much  assistance 
provided  in  the  English  schools  ? — I  should. 

7388.  (Sir  J.  P.  Kay-Shuttleworth.)  You   would 
almost  think  that  essential  to  good  teaching,  would 
you  not? — Yes,  almost  essential  to  good  teaching  with 
a  similar  number  of  students. 

7389.  (Chairman.')  You  would  suggest  an  assistant 
for  about  every  20  chemical  students  ? — Yes.     I  now 
beg  leave  to  hand  in  the  following  Report : — 

OWENS    CoLLi-xiK    EXTENSION. — REPORT    TO 
EXTENSION  COMMITTEE. 

In  accordance  with  the  instructions  of  the  Committee,  we 
visited,  in  the  course  of  July,  the  following  Universities 
and  High  Schools  of  Science  : — Bonn,  Gottingen,  Hanover, 
Berlin,  Leipzig,  Freiberg,  Heidelberg,  Carlsruhe,  Munich, 
and  Zurich.  Buildings  and  museums  were  everywhere 
thrown  open  to  us  with  the  utmost  readiness,  and  our 
inquiries  were  freely  answered.  We  prosecuted  the  task 
confided  to  us  in  as  great  detail  as  was  allowed  by  the 
necessity  of  completing  our  circuit  by  the  end  of  July;  and 
we  beg  leave  to  offer  to  the  Committee  the  following  Report 
of  the  results  of  our  mission,  premising  (1),  that  our 
inquiry  was  chiefly,  but  not  exclusively,  directed  to  the 
Science  Departments  of  the  Universities  and  Schools  visited ; 
and  (2)  that  in  this  report  we  have  thought  it  sufficient  to 
give  a  full  account  of  one  or  two  only  of  these  schools — 
such  as  seemed  to  us  the  most  typical ;  much  of  the  matter 
collected  by  us,  both  as  to  schemes  of  study  and  as  to 
buildings,  being  reserved  for  the  use  of  the  Committee,  as 
they  proceed  with  the  details  of  their  task. 

We  propose  to  arrange  our  report  under  the  following 
heads : — 

I.  The  amount  and  kind  of  teaching  power  provided 
in  the  Science  Department  of  the  Universities 
and  Schools  inspected  by  us. 
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II  The  provision  made,  «.  for  the  payment  of  the 
professors  ;  6.  for  the  payment  of  the  assistants  ; 
(•  for  the  maintenance  and  augmentation  of 
apparatus  and  collections. 

III.  Plans  of  buildings,  &c.,  and  their  cost. 

IV.  Rules  of  studentship  in  respect  of  age,  preliminary 

attainments,  and  length  of  study. 
V.  Relations  existing  between  Universities  proper,  and 
Polytechnic  Institutions  ;   and  again,  between 
these,  on  the  one  hand,  and  schools,  whether 
gymnasia  or  real-schulen,  on  the  other.     The 
attitude  of  the  scientific  towards  the  old  classical 
culture. 
VI.  Relations  existing  between  State  Governments  and 

Academical  Bodies. 
VII.  Seminaria,  &c. 
VIII.  Conclusions. 

1.   The  amount  und  kind  of  teaching  jtowei-  provided  in  the 
Science  Department  nf  Uiiinrsities  and  Schools  cisitril. 

The  first  fact  which  impresses  the  English  observer  of 
German  Universities  under  this  head  is  this— that  the 
nuinbiT  of  t  r  achers,  both  of  the  first  and  second  grade,  is 
.!,-rably  greater  than  in  English  Universities  and 
Colleges,  even  after  account  bus  bc-en  taken  of  the  larger 
number  of  students  ;  and  this  discrepancy  is,  perhaps, 
greatest  in  the  Science  Departments.  Provision  is  thus 
made  both  for  the  effective  instruction  of  students,  and  for 
the  zealous  prosecution  of  original  research.  It  is  in  this 
fixed  union  of  teaching  with  independent  research  that 
Prof,  von  Sybel,  the  Rector  of  the  University  of  Bonn,  in 
his  eloquent  lecture  ''on  German  and  Foreign  Universities," 
finds  the  special  excellence  of  the  German  Universities  to 
consist.  The  combination  is  cherished,  not  only  with  a 
view  to  the  advancement  of  science,  but  because  by  this 
union  in  one  body  of  students,  teachers,  and  discoverers,  a 
school  is  made,  students  are  drawn  from  a  wider  area  as  to 
an  acknowledged  centre  of  intellectual  action,  and  an  esprit 
tie  corps  is  created,  which  reacts  with  incredible  effect  on 
the  energies  of  teachers  and  learners  alike. 

BONN. 

We  begin  with  Bonn.  In  the  University  of  Bonn  there 
are  two  professors  of  chemistry,  Kckule  and  Landolt,  who 
are  respectively  ober-director  and  director  of  the  newly- 
erected  chemical  institute  ;  and  under  these  are  five  skilled 
assistants— one  for  organic  chemistry,  one  for  qualitative 
and  one  for  quantitative  analysis,  one  for  the  lecture-room, 
and  one  a  sort  of  supernumerary.  Again,  Professor  Bischof 
is  director  of  the  chemical  laboratory  and  technological 
cabinet.  There  are,  besides,  directors  of  the  pharmaceut  ical 
laboratory  and  apparatus,  and  probably  other  officers  in 
this  department. 

The  Department  of  Physics  does  not  appear  to  be  now 
in  a  thriving  state  at  Bonn,  owing,  probably,  to  the  recent 
death  of  Prof.  Pliicker.  The  directorate  of  the  department, 
with  its  cabinets,  is  vacant. 

In  the  Natural  History  Department  we  find  two  pro- 
fessors, who  are  also  Directors  of  the  Natural  History 
Museum.  The  museum  also  possesses  a  Curator  of  the 
Pahi 'ontological  Collection,  who,  at  the  same  time,  is  an 
authorised  lecturer  on  his  subjects.  Attached  to  the 
Botanical  Garden  and  Institute  are  a  professor,  an  inspector, 
and  an  assistant.  No  account  is  here  taken  of  the  ana- 
tomical and  physiological  professors,  who  are  included  in 
the  faculty  of  medicine. 

Of  Astronomy  there  is  one  professor,  Dr.  Argelander, 
who  is  also  Director  of  the  Observatoiy  ;  he  has  one  skilled 
assistant. 

In  the  Department  of  Chemistry  we  are  able  to  make 
a  comparison  with  the  provision  existing  in  Owens  College, 
in  a  ratio  with  the  number  of  students  taught.  There  are 
about  90  students  in  Professor  Kekule's  largest  class,  and  in 
the  three  laboratories  is  room  for  GO  workers,  though  these 
60  places  are  not  all  filled.  At  Owens  College,  last  session, 
there  were  76  students  in  the  largest  class,  and  41  workers 
in  the  laboratory ;  and  our  staff  consists  of  one  professor 
and  one  assistant. 

The  total  number  of  students  at  Bonn  in  the  Philosophi- 
cal Faculty  (Faculty  of  Arts),  for  the  summer  half  year  of 
ISlis,  was  L'~5 ;  the  number  of  ordinary  professors  was 
27 ;  of  extraordinary  professors,  1 1 ;  and  of  authorised 
private  teachers  (lecturers),  19. 

GOTTINGEN. 

In  Gottingen  chemistry  is  (against  the  usage  in  Germany) 
attached  to  the  medical  faculty;  there  are,  however,  three 
divisions — the  general,  the  physiological,  and  the  agri- 
cultural. In  the  first,  we  found  Professor  Wohler,  with 
four  skilled  assistants ;  two  of  these  being  also  professors. 


In  the  physiological  division  is  another  professor,  with  one 
assistant ;  and  in  the  agricultural  division  is  OIK;  professor 
and  one  assistant.  There  are,  further,  four  laboratory 
servants. 

Prof.  Wohler  delivers  the  principal  course  of  lectures  on 
systematic  chemistry.  His  assistants  lecture  on  s; 
branches.  The  whole  staff  directs  the  laboratory ;  and  over 
and  above  these  are  the  two  professors  of  physiological 
and  agricultural  chemistry,  who  conduct  their  own 
laboratories. 

In  physics,  Professor  Weber  and  his  assistants,  Pro- 
fessors Listing  and  Kohlrausch,  conduct  an  excellent 
physical  laboratory,  and  lecture  on  the  several  branches  of 
physics — Systematic  Physics,  Optics.  Electricity,  &c.,  Light 
and  Heat,  Meteorology.  Prof.  Ulrich  treats  of  hydro- 
statics and  hydraulics. 

In  Natural  History,  Professor  Keferstcin  lectures  on  com- 
parative anatomy,  and  performs  zootomical  demonstrations 
in  the  Zoological  Museum  during  eight  hours  weekly  to  the 
students;  for  four  hours  weekly  the  museum  is  open  to  the 
public,  when  the  same  professor  is  present  to  conduct 
demonstrations.  Two  professors  lecture  on  botany  (each 
six  hours  weekly),  and  combine  with  their  lectures  excur- 
sions and  demonstrations  in  the  botanical  garden  ;  there  is 
also  a  third  assistant  professor.  Professors  Sartorius  von 
Waltershausen  and  von  Seebach  lecture  each  four  or  five 
hours  weekly  on  mineralogy  and  geology,  and  conduct 
practical  demonstrations  in  the  museums. 

Professor  Klinkerfues  lectures  on  astronomy,  theoretical 
and  practical. 

We  have  given  this  minute  analysis  of  the  provision  made 
at  Gottingen  for  the  study  of  the  sciences  of  observation 
and  experiment,  as  the  routine  of  any  one  of  the  leading 
Universities  serves  to  illustrate  the  method  adopted  in 
Germany.  Gottingen,  it  will  be  remembered,  is  not  one  of 
the  more  recently-founded  Universities,  nor  is  it  in  any 
special  degree  subject  to  the  influences  which  have  so  re- 
markably fostered  the  growth  of  the  branch  of  education 
under  consideration. 

BERLIX. 

Of  Berlin  University  it  will  be  enough  to  say  that  in 
chemistry  four  professors  and  five  other  lecturers  give  lit) 
distinct  courses — theoretical  and  practical — among  which, 
in  addition  to  several  distinct  courses  on  systematic 
chemistry,  are  included  such  subjects  as  the  history  of 
chemistry,  the  chemical  foundations  of  geology,  metallurgy, 
and  pharmacy. 

Under  the  head  of  physics,  the  following  distinct  courses 
were  given  in  the  summer  half  year  of  1868  :  — 

Experimental  physics     -  -  4  hours  weekly. 

Technology        -  -  5 

Acoustics  -  -  -4 

Capillary  theory  -  2 

Theory  of  light  and  optical  in- 
struments -  -  '2 

Physiological  optics        -  -  4 

Mechanical  theory  of  heat          -  1 

Hydrography     -  -  1 

Physical  geography,  theoretical 

and  practical  -  -  2  „  „ 

Instruction  in  the  method  of 
making  geographical  and 

physical  observations  -  -  3  „  „ 

These  10  courses  are  given  by  seven  professors  ;  and  a 
physical  laboratory  is  conducted  by  Professor  Magnus. 

In  Natural  History  10  professors  and  lecturers  gave  21 
courses,  theoretical  and  practical. 

It  will  complete  this  analysis  of  the  courses  given  in  the 
University  of  Berlin  in  the  summer  semester  of  1867-H,  if 
we  add  that — 

In  classics  and  the  allied  subjects  13  professors  and  lec- 
turers gave  23  courses;  and  on  other  ancient  and  on 
modern  languages  18  professors  and  lecturers  gave  40 
courses. 

In  mathematics  six  professors  and  lecturers  gave  13 
courses. 

In  what  we  should  term  mental  and  moral  philosophy, 
including  pedagogy,  11  professors  and  lecturers  gave  19 
courses. 

In  the  economic  and  agricultural  sciences  seven  pro- 
fessors and  lecturers  gave  12  courses. 

In  history  and  geography  nine  professors  and  lecturers 
gave  13  courses. 

In  belles  lettres  and  the  fine  arts  seven  professors  and 
lecturers  gave  10  courses. 

All  the  courses  enumerated  above  belong  to  the  faculty 
of  arts  (philosophische  facultat),  and  are  exclusive,  of 
course,  of  the  three  other  faculties  of  theology,  law,  and 
medicine. 
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It  is  unnecessary  to  say  that  we  do  not  set  forth  this  list 
of  teachers  and  lecturers  us  a  pattern  for  us  to  follow  in 
Owens  College,  or  in  English  Univer.-ities  generally.  We 
only  de.Mi-c  in  point  out  and  emphatically  to  press  the 
importance  of  the.  principle  that  (lie  existence  (in  due  pro- 
portions) of  a  plurality  of  teachers  is  an  indispensable 
I'nvi  quisile  both  for  breadth  and  depth  of  instruction. 
\\  here  only  one  teacher  is  churned  with  one  leading  branch 
of  study,  it  is  barely  within  his  power  to  provide,  the  syste- 
matic teaching  necessary  for  pass-men  ;  whereas,  if,  us  in 
German  Universities,  several  teachers  lecture  concurrently 
on  subdivisions  of  a  subject,  the  more  advanced  students 
have  the  opportunity  of  studying  more  thoroughly  some. 
one  section  of  their  subject.  The  teachers  are  also  induced, 
by  the  opportunity  of  lecturing  on  special  subjects,  to 
engage  in  profounder  investigations;  and  (hns  that  other 
aim  of  University  institutions— the  advancement  of  science 
and  the  promotion  of  a  learned  class — is  furthered.  This 
is  a  consideration,  however,  at  least  so  far  as  England  is 
concerned,  for  a  remote  future;  it  is  sufficient,  for  us  to 
insist  on  the  necessity  of  this  plurality  of  teachers  in  order 
to  really  effective  teaching. 

The  Berlin  Gewerbe-Akademie,  which  corresponds  to  the 
polytechnic  schools  of  Zurich  and  Carlsruhe.  is  an  institu- 
tion of  the  first  magnitude.  Thtro  are  520  students 
between  the  ages  of  18  and  25,  and  a  very  complete  staff  of 
professors.  It  is  divided  into  three  departments— (1)  of 
mechanics,  (2)  of  chemistry  and  metallurgy,  (.'})  of  ship- 
building ;  and  it  is  proposed  to  add  a  fjimh,  to  be  called 
the  philosophical  deportment,  to  embrace  subjects  apper- 
taining to  general  culture,  including  even  the  "  beaux  arts." 
The  State  allots  7,HOO/.  yearly  to  the  support  of  the  academy, 
and,  in  addition  to  this,  large  sums  have  been  spent  on  the 
collections  of  models  and  casts,  and  on  the  very  complete 
library. 

LEIPZIG. 

In  Leipzig  University  the  new  laboratory  is  just  ap- 
proaching completion,  and  it  appeared  to  us  to  offer  one 
of  the  best  models,  as  to  plan,  style,  and  cost.  Provision  is 
being  made  for  100  workers— 60  of  them  beginners,  and 
40  more  advanced  students.  Prof.  Kolbe,  the  Director, 
will  be  furnished  with  three  skilled  assistants — two  for  the 
laboratory  and  one  for  the  lecture-room—but  Dr.  Kolbe 
believes  that  four  will,  in  fact,  be  necessary.  In  addition 
three  servants  will  be  provided. 

HEIDELBERG. 

In  Heidelberg,  as  in  Berlin,  and  even  in  a  more  perfect 
measure,  large  provision  is  made  for  the  study  of  physical 
science.  The  Physical  Laboratory  conducted  by  Prof. 
Kirchhoff  is  very  successful.  Once  weekly,  Prof.  Kirchhoff 
lectures,  with  experiments,  on  a  given  subject;  in  the 
following  week  each  student  in  the  laboratory  goes  through 
the  experiments  for  himself;  and  in  tlvs  consists  the 
essence  of  the  course.  Students  can  also  prosecute  inde- 
pendent research  for  several  hours  in  the  week. 

The  Chemical  School  of  Heidelberg  has  always  been  a 
celebrated  one,  and  since  the  appointment  of  Bunsen  to  the 
University,  its  renown  has  greatly  increased.  In  no  other 
European  laboratory,  with  the  single  exception  of  that  of 
Liebig,  at  Giessen,  have  so  many  promising  scientific 
chemists  been  trained,  and  this  has  been  wholly  due  to  the 
untiring  interest  shown  in  each  student  by  the  illustrious 
Professor,  who,  devoted  heart  and  soul  to  his  science, 
imparts  to  his  students  a  portion  of  that  interest  in,  and 
zeal  for,  original  investigation,  which  are  the  real  marks  of 
a  scientific  spirit.  Many  of  the  chemical  students  at 
Heidelberg  come,  as  with  us,  to  study  the  science  for  the 
sake  of  its  subsequent  applications  to  manufactures, 
medicine,  or  pharmacy — for  all  the  German  druggists  and 
pharmaceutical  chemists  are  wisely  compelled  to  attend  a 
regular  University  course  ;  but  many,  probably  a  large 
fraction  of  the  number,  study  the  science  for  its  own  sake, 
most  of  these  students  intending  to  (jualify  themselves  for 
the  higher  posts  of  scientific  instruction  in  various  countries. 
Amongst  the  companions  of  those  who  studied  at  Heidel- 
berg with  one  of  the  reporters  were  men  who  are  now 
making  rising  reputations  in  most  of  the  German  Univer- 
sities, or  in  the  various  scientific  institutions  of  France, 
Russia,  Portugal,  Great  Britain,  and  America. 

The  Physiological  Laboratory,  conducted  by  the  cele- 
brated philosopher,  Delmholtz,  is  a  novel  and  important 
feature  in  the  science  department  in  Heidelberg.  A  hand- 
some and  spacious  building  has  recently  been  erected  for 
the  use  of  the  professors  of  physics  and  physiology.  This 
embraces  lecture-rooms,  laboratories,  rooms  for  apparatus 
and  instruments,  and  for  conducting  special  scientific  inves- 
tigations, besides  dwelling-houses  for  the  professors  and 
their  families. 


We  Wen  Conducted   over  the   admirably-kept   zoological     //./•.'.  /i</j.w, 
r.'lleelion    by    the  chief  ditc'-i.,r.  Prof.  I'agenstceher.      Th<3        A'v/.,  I!    1 
yc'irlysum  at  hlldilpOMl  for  the  iiuiiiile.uuncc  and  augmen-    I'li.l).,  I'.lt.K. 
t-itioii  of  the  collection  is  1,400  gulden  ;  in  round  numbers, 
I'-'l)/.    Of  this  -.11111  In-  d,  rot«  .Ml/,  to  the  acquisition  of  new    "I  -Man-li  IH71. 

specimens;  .'(.">/.  to  the  , 

and  other  materials  ;  and  Id/,  to  heating,  &c.  Many  of  tip- 
more  costly  specimen.:  Imve  not  been  purrim::cd,  however, 
but  formed  the  nucleus  of  the  niii-eiiin.  Still,  by  being 
always  on  tin-  look-oil!:,  he  often  procure*  really  valuable 
for  small  sinus,  lie  told  us  with  gn  at  triumph  of 

his  most,  recent  acquisitions— a  huge  bison,  Imm  tin-  Xooi.,- 

gical    Garden     nf   Cologne,    for    <>/.,    and    a.    Baln-nopteni 
rostrata  for  167. 

The  cases  (which  are  fitted  with  iron,  not  wood,  for  the 
larger  specimens)  idone  have  cost  more  than  1,<XX)/. ;  this 
sum  is  not  included  in  the  annual  esti: 

Prof.  Pagenstechcr  insisted  with  great,  animation  on  the 
necessity  of  sullici'-nt  funds  for  maintaining  and  enlarging 
the  collections.  He  told  us  he  was  always  waging  a  ; 
battle  "  einen  grossen  Kiiinpf"  with  his  preparations, 
though  he  managed  to  keep  them  under  with  the  assistance 
of  four  or  five  young  men,  who  help  him  to  dissect  and  pre- 
pare in  his  laboratory. 

In  the  winter  half  year  Prof.  Pugenstecher  gives  courses 
on  special  zoology,  comparative  anatomy,  and  comparative, 
physiology,  with  microscopic  demonstrations;  in  the 
summer  half  year  he  gives  general  zoology  and  paleon- 
tology. 

The  cases  in  the  museum  are  freely  open  to  the  students, 
and  a  small  catalogue  is  placed  in  each.  All  the  year 
round  a  sort  of  zoological  laboratory  goes  on  for  zootomical 
practice. 

Dr.  Pagensteclier  is  professor  of  the  subjects  enumerated 
and  director  of  the  museum.  On  hearing  of  our  present 
arrangement  for  teaching  Natural  History  in  Owens  Col- 
lege, he  expressed  his  surprise  at  the  inadequacy  of  the 
provision.  In  his  judgment  it  is  not  possible  to  do  with 
fewer  than  three  professors  at  least,  viz. : — 

Of  Geology  and  Palaeontology. 
.,  Zoology  and  Human  Physiology. 
„   Botany. 

CARLSRUHE. 

The  science  schools  in  Bonn,  Gottingen,  Berlin,  Leipzig, 
and  Heidelberg  are  integral  parts  of  those  Universities  ; 
in  form,  indeed,  they  do  not  even  constitute  a  distinct 
faculty,  being  annexed  to  the  Faculty  of  Arts.  In  Carlsruhe, 
however,  exists  an  example  of  that  important  institution  of 
modern  Germany — the  Polytechnicum.  The  Polytechnicum 
may  be  defined  as  an  institution  for  teaching,  on  the 
largest  scale,  all  the  branches  of  the  sciences  of  experiment 
and  observation,  and  not  only  in  their  principles,  but  in 
their  application  to  the  several  industrial  arts — these  appli- 
cations being  not  treated  as  illustrations  of  science  merely, 
but  rather  regarded  as  the  main  subjects  for  instruction, 
for  the  sake  of  which  systematic  lectures  were  given  on 
theoretic  science. 

The  Polytechnic  School  at  Carlsruhe,  with  that  at  Ziirich, 
seemed  to  us  to  be  very  ably  and  successfully  conducted, 
and  to  contrast  favourably  with  some  other  institutions  of 
the  same  kind,  in  the  more  highly  scientific  character  of  its 
t  aching,  both  experimental  and  theoretic. 

It  is  worth  while  briefly  to  describe  the  constitution  of 
this  important  institution,  with  its  600  students. 

In  the  original  programme  the  school  was  declared  to 
consist  of  one  general  and  seven  special  departments.  The, 
general  department,  called  the  mathematical,  furnished 
instruction  in  mathematics,  in  natural  science,  and  in 
modern  languages  and  literature;  and  was  viewed  as  pre- 
paratory to  the  special  schools,  and  also  as  adapted  for 
those  who  proposed  to  become  teachers  of  mathematics 
and  natural  science.  The  seven  special  schools  were  of 
(1)  Civil  Engineering;  ('2)  Mechanical  Engineering; 
(3)  Architecture;  (-4)  Forestry;  (5)  Manufacturing 
Chemistry;  (C)  Commercial  Studies;  (7)  Civil  Service 
(Postschule).  This  constitution  is  in  the  latest  programme 
so  far  modified  that  (1)  the  general  department  is  no 
longer  treated  in  form  as  introductory  to  the  rest,  though 
it  still  appears  to  be  so  virtually;  and  (2)  the  last  two  of 
the  special  departments  enumerated  above  are  omitted, 
while  an  agricultural  department  is  added.  The  schools 
are,  therefore,  now  seven,  viz. : — 

1.  The  School  of  Mathematics. 

2.  ,  ,  of  Civil  Engineering. 

3.  ,  ,  of  Mechanical  Engineering. 

4.  ,  ,  of  Architecture. 
.).  ,  ,  of  Chemistry. 
(i.  .  .  of  Forestry. 

7.     .          .        of  Agriculture. 
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The  teaching  staff  consists  of  the  -M   professors  and    Hi 
«ist«nT  lecturer*  .ml    Wx»te»,    assistants.       Ihe   ap- 
pliances    comprise     five     laboratories     (v,z.  :     Chemial, 
I'in-ical     Minerulogical.   »»(1   f"r    l'»n.-»try  and   Agl 
SI  March  I, "71.   „,/,.,.  a  library,  and    1-'  different  cabinets     or  collections. 

T|u-  |  Apartment  of  Natural  Philosophy  appeared  to  us  to 

IM-  vcrv  itlilv  conducted  :  as  many  as  120  students  attend 
the  lee-tun's  of  1'rof.  \Viedemann,  in  the  large  theatre  of 
tin-  department  :  and  the  cabinets  (which  are  the  private 
property  of  the  Grand  Duke)  are  large  and  well  arranged. 
In  the'  physical  laboratory  were  14  students,  who  go 
through  the  course  in  groups  of  four  ;  most  of  these  become 
teachers  of  the  subjects  in  Real-Schulen  ;  some  get  impor- 
tant posts  in  large  mechanical  workshops. 

MUNICH. 

In  Munich,  as  in  Berlin,  there  are  a  University  and  a 
Polytechnic  School  side  by  side. 

The  newly-founded  polytechnicum  in  Munich  is  to  absorb 
the  schools  "hitherto  existing  in  Augsburg,  Nuremberg,  and 
Wiirtzburg.  The  buildings  were  not  completed  at  the 
date  of  our  visit. 

Dr.  Jolly,  professor  of  experimental  physics  in  the  Uni- 
versity, in  addition  to  his  lectures,  conducts  a  very  im- 
portant department  called  the  Mathematico-Physical  Semi- 
nary. There  are  at  present  about  10  or  12  in  this  depart- 
ment, which,  with  the  physical  laboratory,  is  open  to  all 
who  propose  to  become  teachers  of  physics  in  the  Real- 
Si-bulen.  Professor  Jolly's  method  is  much  the  same  as  • 
that  of  Prof.  Kirchhoff.  'He  goes  through  each  set  of  ex- 
periments once,  and  after  that  the  students  endeavour  to 
perform  them.  When  they  fail  to  succeed  they  consult 
the  professor  or  his  assistant.  At  the  end  of  the  semester 
there  is  a  practical  examination. 

ZURICH. 

In  Zurich,  also,  there  are  both  a  University  and  a  Poly- 
technic School ;  and  although  the  University  is  a  cantonal 
and  the  school  a  federal  institution,  they  are  so  far  allied,  that 
they  share  one  building,  and  many  students  of  the  University 
are,  at  the  same  time,  pupils  in  the  school.  The  total  cost 
to  the  State  for  the  maintenance  of  the  polytechnic  school 
is  1 2,000;.  per  annum.  The  professors  of  the  two  institu- 
tions, moreover,  work  to  a  certain  degree  in  concert.  For 
instance,  Dr.  Bolley  is  professor  of  chemistry  in  the  school, 
and  Dr.  Stadler,  profeseor  of  the  same  subject  in  the  Uni- 
versity. They  have  each  a  laboratory  ;  but  Prof.  Stadler's 
is  an  analytical,  and  Prof.  Bolley's  a  technical  laboratory. 
There  are  42  students  working  in  the  former,  and  50  in  the 
latter. 

There  is  less  freedom  allowed  to  pupils  of  the  school  as 
to  the  class  to  be  attended.  Definite  courses  are  laid  down ; 
but,  as  at  Owens  College,  relaxations  are  freely  granted. 

The  most  important  department  of  the  polytechnic  school 
is  that  of  mechanics  and  engineering ;  there  are  also  depart- 
ments for  forestry  and  agriculture,  and  an  important  depart- 
ment for  teachers — a  sort  of  technological  seminary. 

The  professor  of  technical  or  applied  chemistry,  Dr. 
Bolley,  lectures  about  three  or  four  times  weekly  through- 
out the  session.  He  makes  four  or  five  subdivisions  :  as 
the  chemistry  of  colour;  of  heating  and  lighting;  of  mate- 
rials ;  of  nourishment ;  of  agriculture.  Before  entering 
this  class  the  student  is  required  to  have  attended  a  theo- 
retical course  and  an  elementary  experimental  course. 

Dr.  Zeuner,  the  professor  of  engineering,  gives  about  50 
or  (ill  lectures  yearly  on  the  mechanical  theory  of  heat; 
ami  lie  lectures  six  times  a  week  for  two  semesters,  on  the 
theory  of  machines.  The  character  of  his  courses  is  very 
high  and  rigorous;  he  insists  on  a  knowledge  of  the  diffe- 
rential calculus  as  a  condition  of  entering  his  classes.  He 
proceeded  to  remark  on  the  generally  inadequate  mathe- 
matical preparation  of  English  students  of  engineering,  and 
mentioned  his  conviction  that  Professor  Rankine,  for  whose 
works  he  expressed  an  unbounded  admiration,  must  find 
the  sphere  of  his  efficiency  as  a  teacher  seriously  limited 
by  reason  of  the  want  of  due  preparation  on  the  part  of  his 
students. 

The  following  extracts  from  the  prospectus  of  the  lectures 
in  the  engineering  department  of  the  Zurich  school  show 
now  moon  more  i  (lie  scheme  of  instruction  there 

than  has  at  present  been  found  possible  in  England  :— 

B. —  Drpiirtmfnt  of  Civil  Etti/inrrrini/. 

(Duration  of  course,  '.\\  years.) 

1st  year. — Differentia]  and  integral  calculus.  Descriptive 
•jeometry.  Principle  of  construction.  Prac- 
tice in  en  Drawing.  Experi- 
mental physics.  Experimental  chemistry. 


2d  year. — Differential  equations.     Technical  mechanics. 

Geometry  of  three  dimensions.    1V,>, ., 
Technical  geology.  Topography.    Drawing. 
Imnical  construction.    Sur- 
veying. 

3d  year. — Theoretical  mechanical  construction.  Astro- 
nomy. Geodesy.  Construction  of  iron 
bridges,  railways,  and  iron  roofs.  Drawing. 

In  addition  to  these  courses  there  are  similarly  ex- 
tensive programmes  for  (A)  the  Department  of  Archi- 
tecture, and  (C)  the  Department  of  Mechinical  Engineering. 
The  number  of  regular  students  in  the  year  1867  was 
in  these  subjects  :  (A)  Department  of  Architecture,  33 ; 
(B)  Department  of  Civil  Engineering,  103;  (C)  Department 
of  Mechanical  Engineering,  87. 

Freiberg  Mining  Academy,  Saxony. — This  school,  of  world- 
wide reputation,  offers  many  advantages  over  our  Royal 
School  of  Mines  in  Jermyn  Street,  inasmuch  as  it  is  situated 
in  the  centre  of  a  mining  district,  and  combines  complete 
courses  of  lectures  on  all  the  branches  of  science  allied  to 
mining,  with  practical  instruction,  not  only  in  the  working 
of  mines  (chiefly  lead,  copper,  and  silver),  but  also  in  the 
metallurgical  processes,  carried  out  on  the  large  scale, 
employed  in  the  extraction  of  the  metals  from  their  ores. 
This  school  has  been  famous  ever  since  its  foundation  in 
1766.  Amongst  the  names  of  its  professors  are  found  the 
most  illustrious  geologists,  mineralogists,  miners,  and 
metallurgists  of  the  time.  The  number  of  students  at  the 
school  this  last  summer  was  92,  and  of  these  nearly  half 
were  young  men  from  the  United  States,  who  come  over  in 
large  numbers  to  study  mining ;  indeed  almost  every  nation 
is  here  represented.  Foreigners  pay  fees  amounting  to 'Ml. 
per  annum,  but  the  fees  for  Saxon  students  are  almost 
nominal.  We  were  told  that  there  is  at  present  no  demand 
whatever  for  miners  in  Saxony,  and  that  in  consequence 
the  number  of  Saxon  students  has  greatly  diminished. 
The  following  list  of  lectures  and  practical  courses  delivered 
at  Freiberg  in  the  year  18R5-6  gives  an  idea  of  the  character 
and  extent  of  the  tuition : — 


Subjects. 

Mathematics,  1st  division 
Descriptive  Geometry  - 
Elementary  Mechanics  - 

Mathematics,  2d  division  :  and  Mechanics 
Elementary  Mechanics  applied  to  mines 
Construction   of  machines    used   in   mining, 
1  st  course     -  -  - 

„  2d  course 


No.  of  Li-elurcs 
per  Week. 

-    4 


-  4 

-  14 

-  4 

-  4 

-  4 

-  4 
.     o 

2 
9 
i 
2 

1 
4 

1 


Drawing 

Physics  -  - 

Theoretical  Chemistry 

Practical  Chemistry     - 

Analytical  Chemistry  - 

General  Underground  Surveying 

Practical  Underground  Surveying 

Practice  in  such  surveying       -  -  (daily) 

General  Metallurgy 

Metallurgy  of  iron 

Assaying  in  the  dry  way 

Mineralogy  and  Repetition  Lecture 

Practical  Mineralogy  - 
Theoretical  Crystallography  -  1 
Geognosy  and  Repetition  -  5 
Palaeontology  -  -  1 
Geology  of  Ores  -  -  2 
Civil  Engineering  -  -  3 
Mining  Engineering,  1st  division  and  re- 
petition -  .  5 
Mining  Engineering,  2d  division  and  repe- 
tition -  -  -  5 
Practical  Assaying  -  -  15 
Practical  Assaying  in  the  wet  way  -  -  2 
Blowpipe  Assaying  -  -  fi 
Mining  Law  -  -  -  4 
Book-keeping  -  -  -  -  i> 
French  -  -  .4 

One  day  per  week  is  left  free  from  lectures,  to  enable  the 
pupils  to  visit  the  mines  and  smelting  works.  All  those 
who  wish  to  pass  the  Government  examination,  and  thus  (o 
qualify  themselves  for  a  post  in  the  Saxon  mines  (which  are 
all  worked  and  owned  by  Government),  must,  before  they 
enter  the  mining  school,  undergo  a  preliminary  examination 
in  general  knowledge,  and  then  devote  five  months  to  prac- 
tical mining.  A  similar  preliminary  course  in  smelting  is 
ary  before  the  Saxon  student  can  be  admitted  to  the 
lectures  of  (lie  academy;  these  two  practical  courses,  whilst 
obligatory  on  all  regular  fir  Government  students,  are  open 
to  nil  who  wish  to  take  advantage  of  them.  After  having 
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gone  through  the  academy,  the  Government  student  has  to 
pass  an  examination  arranged,  according  to  the  special  part 
of  the  subject  to  which  he  devotes  himself,  (1 )  fur  miners; 
(2)  for  mining  surveyors;  (3)  for  machinists;  (I)  for 
smelters. 

We  were  conducted  hy  the  veteran  iniiiiTulogisl,  Hrei- 
thaupt,  to  see  the  unrivalled  collection  of  minerals  which  he 
has  brought  together  during  his  50  years  of  successful 
labour  at  the  academy.  The  whole  of  this,  in  many  respects, 
the  finest  collection  in  the  world  has  been  made  with  the 
small  annual  grant  of  45/.  ;  but  of  course  the  meiieralogical 
richness  of  the  locality  has  greatly  assisted  the  collector. 

Connected,  in  a  certain  extent,  with  the  Freiberg  Academy 
is  the  recently-founded  Free  Mining  School  of  Zwickau, 
established  by  the  State  chiefly  for  the  education  of  the 
workmen  engaged  in  the  coal  mines  of  Saxony.  In  this 
school  the  miners  spend  two  days  a  week,  working  the  rest 
of  the  time  at  their  trade.  The  subjects  taught  are  mathe- 
matics, German  language,  mineralogy  and  geology,  and 
practical  mining.  Some  of  the  most  distinguished  pupils 
of  this  school  subsequently  obtain  free  admission  to  the 
Freiberg  Academy.  The  only  institution  analogous  to  this 
in  our  country  appears  to  be  the  Bristol  School  for  miners  ; 
it  is  high  time  that  steps  were  taken  to  do  something  for 
the  education  of  the  higher  class  of  pitmen  in  our  district, 
amongst  whom  a  deplorable  state  of  ignorance  exists. 


II.  The  Provision  made  for  the  payment  of  Professors  and 
Assistants,  and  for  the  maintenance  and  augmen- 
tation of  Apparatus  and  Collections. 

1.  Professors. — The  Professors  ordinarii,  at  the  German 
Universities  and  Polytechnic  Schools,  are  servants  of  the 
State,  and,  as  such,  all  receive  salaries  from  the  Govern- 
ment, varying  in  amount  from  50/.  to  4001.  per  annum, 
according   to  the  importance  of  the  chajr  and  the  standing 
of  the  professor.     In  addition  to  this  fixed  stipend,  a  large 
portion,  or  in  many  cases  the  whole,  of  the  fees  falls  to  the 
professor,  and  generally  dwelling-houses  are  attached  to  the 
establishment  for  the  accommodation  of  the  professor  and 
staff.     In  the  case  of  several  of  the  leading  professorships 
the  houses  are  spacious  and  handsome,  and  valued  at  least 
at  1001.  per  annum. 

2.  Skilled  Assistants. — Attached   to  every  professorship 
of  chemistry  are  several  assistantships.     The  assistants  are 
chosen  by  the  professor  from  the  most  promising  or  best 
qualified  students ;  they  are  also  State  servants,  and  receive 
salaries  from  Government  amounting  to  from  40/.  to  601. 
per  annum,  with  the  addition  of  residence,  with  fire,  &c. 
The  duties  of  these  assistants  are  (1)  to  attend  to  the  pre- 
paration for  illustrating  the  experimental  lectures  of  the 
professor;  (2)   to  assist  in  the  practical  teaching   in  the 
laboratory.     For  the  first  of  these  purposes  the  services  of 
one  assistant  is  required ;    for  the  second    a  number  of 
assistants   are  required,   in   proportion  to  the  number  of 
students  working.     In   Bonn  and  Berlin  one  assistant  is 
appointed   for   every  12   or  13  students,  whilst   in   other 
laboratories  a  larger  number  of  students  are  placed  under 
each  assistant.     On  the  whole,  we  find  that  the  average 
ratio  of  students  to  assistants  is  20  to  1.     In  some  cases 
(as  at   Gottingen)    the   assistants   are    professors    (extra- 
ordinarii)  in  the  University,  and  lecture  on  special -subjects, 
as  well  as  take  a  certain  number  of  the  beginners  in  the 
laboratory  altogether  off  the  hands  of  the  professor. 

3.  Fees. — The  fees  both  for  lectures  and  laboratory  practice 
are  much  lower  than  with  us.     This  is,  of  course,  explained 
by  the   fact  that  all  the  science  schools  are  Government 
institutions.   Thus,  at  Heidelberg  the  fee  for  the  lectures  on 
chemistry  (five  hours  weekly,  for  from  four  to  five  months) 
is  I/.  14s.  per  "  semester,"  whilst  the  laboratory  fee  is  41.  for 
working  six  days  per  week  during  the  same  period.     It  is, 
however,  to  be  borne  in  mind  that  one  great  expense  in 
working  a  laboratory  is  the  cost  of  apparatus  and  chemicals 
used   by  the   students ;  this   is   specially  paid  for  in  the 
German  Universities  by  the    State.     Thus,  at  Gottingen, 
140/.  per  annum  represents  the  materials  used  by  students. 
In  England  the  greater  part  of  this  charge  falls  upon  the 
professor.    The  scale  of  fees  in  the  Chemical  Department  in 
Owens  College  is  rather  more  than  double  this  amount. 

4.  Working   Expenses. — Through   the   kindness   of  the 
professors  of  chemistry  at  the  several  institutions  which  we 
visited,  we  are  able  to  give  the  following  statement  of  the 
expenses  of  working  the  Chemical  Department,  including 
all  charges  but  the  salaries  of  the  professors ; — 
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Accommodation  for  Students. 


l.i  ••- 

lory. 

turui. 

1.  Hi-rim  University 
'_'.  li.niii 

(10 
M 

200 
MO 

BflUmM 

'.'."<i       (ditto) 

•''>.  (ioUingcn 

80 

180 

•1.     l.rl|i/iK 

100 

135 

MM 

5.    MriilrlljcrK              • 

(I.  Jiorlin      Polyt.     School 

60 

M 

110 

MM 

£600 

(two  chairs). 

7.  Curlsruho  1'olvt.  School 
8.  Zilrich     J'olyt.     School 

60 

M 

? 

Ml 

(two  chairs). 

II.  I'..  Hotcoe, 

/•:.*</.,  n.  A., 
rii.i>.,  I-.K.S. 

31  March  1871. 


III.  Plans  of  Buildings,  and  their  Colt. 
We  have  obtained  the  following  plans  : — 

1.  General  Ground  Plan  of  Zurich  Polytechnicum. 

2.  Leipzig  Chemical  Laboratory  (pamphlet  on). 

3.  Stuttgardt  Chemical  Laboratory;  ground  plan. 

4.  Gottingen  Chemical  Laboratory 

5.  Carlsruhe  Chemical  Laboratory  ;  ground  plan  and 

pamphlet, 
fi.  Heidelberg  Chemical  Laboratory  ;  pamphlet. 

7.  Bonn  and  Berlin  ;  Hofmann's  pamphlet. 

8.  Gottingen    University  Buildings  (photograph  of 

ground  plan). 

9.  Carlsruhe;  general  plan,  in  Koristka's  book. 

10.  Zurich  Chemical  Laboratory,  in  Koristka's  book. 

11.  Munich  Polytechnicum;  photographs  of  the  work- 

ing plans. 

Cost  of  Buildings. 

1.  The  spacious  and  stately  buildings  at  Carlsruhe  were 
erected  for  not  more  than  30,000/. 

2.  The  buildings  now  erecting  at  Munich,  in  a  very  costly 
style  of  architecture,  will  cover  five  acres,  and  the  estimate 
for  erection  and  fittings  is  125,000/. 

3.  The  cost  of  the  magnificent  building  at  Zurich,  shared 
between  the  University  and  the  Polytechnic  School,  was 
160.000Z.  (including  the  land?);  of  this  total  the  labora- 
tories cost  20,000^. 

4.  The  cost  of  the  new  buildings  for  physical  science  in 
Heidelberg,  including   museums,  lecture-rooms,  and  resi- 
dences for  two  professors,  with  fittings,  but  exclusive  of  the 
land,  was  15,000^. 

5.  The  new  University  building  at  Gottingen  cost,  with 
fittings,  12,000^.,  exclusive  of  land. 

The  Cost  of  Building  and  Furnishing  the  Laboratories. 

1.  Berlin. — Total  outlay,  47J15J.  (including  land,  com- 
pensation, &c.) ;  building,  28,365/. ;  internal  fittings, 
3,7601. 

(The  annual  interest  on  this  enormous  outlay  amounts  to 
451.  per  head  of  each  of  the  60  students  accom- 
modated in  the  laboratory.) 

Number  of  available  places  in  laboratory,  60;  accom- 
modation for  lecture  students,  200. 

'2.  Bon n.— Contract  for  building,  18,4507.  (without 
land);  fittings  and  internal  arrangements,  5,251 1/. 

Number  of  laboratory  students,  60;  lecture  accom- 
modation, 200. 

3.  Leipzig.— Contract    (or     estimate?)     for     building, 
12.000/. ;  internal  arrangements? 

Number  of  practicants,  100;  lecture  accommodation 
for  135. 

4.  Heidelberg. — Contract  for    building,    5.000A ;    land, 
1,500/. ;  internal  arrangements  ? 

Number   of    practicants,   50;    lecture    accommodation, 
110. 

5.  Zurich. — Building  and  fitting  laboratories,  20.000/. 
It  must  be  remembered   that   the  cost  of  labour   and 

material  is  very  much  (say  one  half)  lower  in  Germany 
than  with  us. 

General  Expenses  of  Education  at  Polytechnic  Schools. 

1.  Carlsruhe. — 66  fl.  per  session  of  nine  I  ,     , 

.  _/3"     1 1\       t\  i    ICCMIrca 

months         -  -£:>  10    0\   a,on(J 

Entrance  fee  -  -  0  10  0 

Chemical  laboratory  fee 

to  students  -  -  3  15  0 

Chemical  laboratory  fee 

to  non-students  -  5  0  0 
Physical  laboratory  fee 

to  half  year's  course  -     0  15     0 

2.  Zurich. — 109  fcs.,  or  about  41.  4s.  for  the  session  of  nine 

months. 

3  S 
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IV.  Rttles  of  Studentship,  in  respect  <tf  Age,  Preliminary 
Attainments,  and  Length  of  Study. 

The  ordinary  age  for  entrance  at  the  German  I'nivcrsi- 
IS.thr  iiu'i'  ul  which  tin1  gymnasium  is  in  due  course 
left.  Tlu-  time  of  study  in  the  University  extends  over 
thin'  years  (six  semesters);  not  a  few  students  remain  a 
fourth'  year,  and  such  are  the  demands  of  the  rapidly  ex- 
tending range  of  studies,  that  some  of  the  most  enlightened 
among  German  academical  authorities  earnestly  press  the 
necessity  of  measures  for  enabling  at  least  a  large  portimi 
of  the  fisttcr  students  to  spend  a  fifth  year  at  the  Uni- 
versity. 

In  ordinary  cases,  the  qualification  for  admission  to  the 
University  is  the  possession  of  a  testimonial  that  the  bearer 
has  satisfactorily  passed  through  the  studies  of  some  gym- 
nasium or  public  grammar  school.  This  testimonial  is 
called  the  "  leaving  certificate,"  or  certificate  of  ripeness 
or  maturity,  and  is  given  by  an  examining  board,  armed 
with  public  authority,  after  an  examination  held  chiefly  by 
the  director,  or,  as  we  should  say,  the  head  master  of  the 
school.  The  head  master,  however,  does  not  pronounce  by 
means  of  the  examination  alone,  but  by  means  of  this 
coupled  with  his  knowledge  of  the  school-career.  The 
president  of  the  board  has  a  veto  on  the  decision  of  the 
head  master. 


Science   Universities)  ;     Gymnasia   (Anglic?  ;     Grammar 
Schools) ;  and  Real  Gymnasia  (High  Schools  of  Scii 
these   last   being    newly-established   schools,  designed   to 
prepare,  lioys  specially  for  the  Polytechnics. 

It  appeared  to  us  that  very  great  evils  must  result  from 
this  tendency  to  multiply  institutions— a  tendency  springing, 
probably,  from  the  difliculty  of  modifying  old  institutions 
t.i  inert  new  wants.  In  the  first  place,  there  is  room  to 
fear  that  a  due  supply  of  thoroughly  good  teachers,  espe- 
cially in  science,  at  least  in  the  higher  positions,  cannot  be 
secured  for  institutions  perpetually  growing  in  number; 
while,  on  the  other  hand,  a  great  waste  of  power  is  caused, 
where  such  institutions  exist  side  by  side,  as  many  of  the 
professorships,  being  common  to  universities  and  poly- 
technic schools,  are  thus  twice  represented.  It  was  alleged 
that  this  evil  is  already  showing  itself  in  Germany  ;  and  it 
is  probable  that  in  England  the  danger  would  lie  greater 
still. 

Again,  serious  harm  must  come  from  the  tendency 
which  this  separation  of  the  Polytechnic  School  from  the 
University  has.to  foster  the  narrow  one-sidcdness  already 
so  strong  in  the  extreme  partisans  of  the  one  and  the  other 
group  of  studies.  The  universities  would  suffer  by  the 
weakening  in  them  of  those  branches  of  pure  and  applied 
science  which  have  always  been  and  must  continue  to  be 


Young   men   who   have   not  studied  in   a  .   8  |J  nave  always  been  and  must  continue  to  be 

y  undergo  a  corresponding  examination.    In  Nstudied  there.      Ihe  polytechnic  schools  would  suffer  (and 
1       _  nlnnn  i\tr    fin    n.  .  fP,,i,\     &..•.__      .1  1 J-....1..       ._       i  1.  __  .  1        . 


gymnasium  may 

practice,  however,   the  majority  of    University    students 

appear  to  pass  through  the  gymnasium  to  the  University. 

Such  is  the  cjiudification  for  regular  studentship.  A 
considerable  number  of  persons,  however,  not  thus  quali- 
fied, can  attend  single  courses  of  lectures,  but  this  attend- 


already  do  suffer)  from  the  tendency,  thus  encouraged,  to 
neglect  the  educational  aspects  of  science  in  its  practical 
applications.  How  great  the  gain  has  been  to  all  branches 
of  the  liberal  arts  and  sciences  from  their  alliance  in  uni- 
versities, the  history  of  universities  from  their  first  foun- 


ance  does  not  count  towards  the  three  years  which  qualify  \da*jio?  abundantly  shows  ;    and  it  is  difficult  to  see  any 


for  the  University  degree,  and  for  admission  to  professions 
and  the  public  service.  Changes  are  said  to  be  impending 
in  this  respect;  for  the  German  Universities,  like  our  own, 
are  just  now  in  a  stage  of  transition.  For  State  posts  (the 
Civil  Service)  the  old  rule  still  applies,  that  no  one  who 
has  not  come  to  the  University  with  the  strict  testimonial 
that  he  has  satisfactorily  gone  through  the  previous  gym- 
nasium course  can  expect  to  enter  the  service  of  the 
Government. 

The  age  for  entrance  into  the  polytechnic  schools  is  one 
year  younger  than  that  for  the  universities,  viz.,  17;  the 
duration  of  study  is  the  same,  three  years.  Here,  too, 
evidence  of  fitness  is  rigorously  exacted  of  those  who  pro- 
jiose  to  enter  as  regular  students,  in  the  shape  of  an  ade- 
quate school  certificate,  either  from  a  Gymnasium,  a  Real- 
Gymnasium,  or  a  Real-Schule — or,  in  default  of  that,  an 
entrance  examination  must  be  passed.  A  much  higher 
mathematical  preparation  is  demanded,  at  least  up  to,  and 
in  some  schools,  including,  the  differential  calculus.  Per- 
sons of  all  ages,  however,  and  not  possessing  such  qualifi- 
cation, are  admitted  freely  and  without  examination,  as 
ori-iiainniil  students  ill  the  several  departments.  Many  of 
these  occasional  students  were,  we  were  informed,  poorly 
prepared ;  but  it  was  considered  that  the  gain  to  such 
auditors,  and  to  society  through  them,  was  very  great;  and 
that,  whatever  tendency  might  arise  from  the  practice  to- 
wards the  lowering  of  the  standard  of  instruction,  could 
be  guarded  against  by  rigidly  keeping  up  the  standard  of 
admission  for  regular  students. 

To  many  of  the  Polytechnica  is  attached  a  preliminary 

echool,  in  which  those  who  are  not  ripe  for  the  full  studies 

of  the  Polytechnicum  can  supply  their  deficiencies.     The 

nee  to  iliis  Vorschule  is  sixteen. 


The  essential  feature  of  the  regulations  which  have  been  v  exact  attendance  upon  it. 
briefly  described  is  this  :  that,  ordinarily,  the  University  or  lhls  '"  nn  <}r>"ht  "  "" 

Polyteehnicum,  and  the  Liberal  Professions  (including  the 
service  of  Government)  stand  in  a  close  and  recognised 
relation  to  each  other.  The  profession  cannot  be  entered 
without  evidence  that  the  three  years'  University  course 

"•en  satisfactorily  gone  through  ;  nor  is  it  allowed  to 
matriculate  at  the  Univenity  without  the  "  leaving  certifi- 
cate," gained  in  the  majority  of  cases  after  from  six  to  nine 
years'  study  in  the  g\  mmisium,  or  a  corresponding  certifi- 

of  adequate  fitness  tested  by  rigorous  examination. 
This  system,  of  COUne,  presupposes  such  an  organisation 

iiools  and  colleges,  and  such  reciprocal  relations  be- 
tween them,  as  do  not — and,  probably,  could  not — exist  in 
England. 

V.  Relations  exislimj  In  tu  mi  tlir  I'liim-sitics  /im/>fr  and 
tin  Polytechnic  Institutions;  mid  ni/iii,i  /«•/»•/•<•«  f/iivc. 
1,11  the  one  hum  /.mid  schools,  irlnlhi-r  "  (li/niiiiisia  "  or 
••  Ili'iil-Schulen,"  on  the  other. — The  attitude  of  the 
scli-ntijir  towards  the  olil  classical  culture. 

\Ve  have  had  occasion  4o  refer  to  four  kinds  of  institu- 
tions—Universities ;    Polytechnic   Institutions   (a  sort   of 


sufficient  reason  why  the  applied  sciences  in  their  profes- 
sional aspect  should  not  have  their  proper  place  in  the 
organisation  of  our  universities  exactly  as  theology,  law, 
and  medicine  have  long  had  their  place — to  the  great  ad- 
vantage both  of  these  studies  themselves  and  of  the  non- 
professional  studies  with  which  they  have  been  brought 
into  contact. 

Prof.  Magnus,  the  eminent  professor  of  natural  philo- 
sophy at  Berlin,  already  detects  signs  that  the  new-born 
zeal  for  teaching  science  in  its  application  to  the  practical 
arts  is  encroaching  on  the  domain  of  science  proper,  and 
that  it  will  thus  deteriorate  science  without,  at  the  same  time, 
advancing  industry.  The  true  work  of  institutions,  founded 
with  the  special  aim  of  fostering  the  industrial  arts,  should 
be  to  insist  on  teaching  principles  systematically,  and  not 
in  their  isolated  applications.  To  treat  of  the  applications  of 
science  is,  of  course,  necessary,  even  for  the  sake  of  science 
itself;  and,  under  certain  circumstances,  some  of  these  ap- 
plications may  wisely  be  more  dwelt  on  than  others ;  but 
this  is  quite  a  different  thing  from  pretending  to  teach  as 
science  detached  fragments  of  science  in  their  application  to 
this  or  that  art. 

Many  of  the  most  experienced  and  sagacious  of  our 
advisers,  while  themselves  pointing  out  this  danger,  saw 
great  difficulties  in  the  way  of  the  one  obvious  remedy  for 
it— the  absorption,  namely,  in  many  cases,  at  all  events,  of 
the  Polytechnicnm  in  the  University.  The  chief  of  these 
difficulties  arises  out  of  the  ancient  tradition  of  the  German 
Universities — the  much  boasted  Lern-und  Lehr-Freiheit — 
by  which  the  amplest  license  is  left  to  professors,  as  to  what 
they  shall  teach,  and  to  students,  as  to  what  they  shall 
learn  :  whereas,  in  the  Polytechnica,  it  is  found  necessary 
to  lay  down  a  much  more  definite  course  of  study,  and  to 


is,  no  doubt,  a  serious  obstacle  in  the  way  of  the 
proposed  amalgamation  in  Germany,  but  in  England,  and 
especially  in  a  college  of  recent  foundation,  the  difficulty 
would  not  arise  at  all.  Apart  from  questions  of  tradition 
and  historical  routine,  there  can  be  no  reason  why  students 
of  applied  science,  led  to  the  study  by  their  probable  desti- 
nation to  manufacturing  industry,  should  not  study  syste- 
matic science  in  the  same  class-rooms  with  other  students 
of  the  same  subject  ;  and  if  such  students  require  minute 
practical  and  experimental  instruction,  there  is  no  reason 
why  they  should  not  obtain  this  in  physical  and  mechanical, 
as  they  do  already  in  chemical  laboratories.  In  such  a 
technical  department  the  future  teachers  of  science  and 
s  of  manufacturing  industry  would  be  trained  in  the 
application  of  science  to  the  most  important  branches  of 
art  and  manufacture— in  so  far,  that  is,  as  these  are  fit  sub- 
jects for  academical  treatment ;  in  so  far  as  they  are  not 

we  better  left  to  the  workshop. 

_  Schools.— -Although  we  were  not  directly  instructed  to 
inquire  into  questions  connected  with  secondary  schools, 
«  e  round  it  impossible  wholly  to  pass  them  by.  We  were 
informed  that  the  relations  between  schools  and  the  higher 
institutions  (whether  universities  or  polytechnica)  were 
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being  warmly  debated  in  Germany,  and  that  great  changes 
wen-  |>roli;il)ly  impending. 

At  present,  as  has  been  said,  no  one  can  be  regularly 
inscribed  us  a  University  student  without  the  "  leaving 
certificate  "  from  u  Gymnasium,  or  a  certificate  showing  a 
corresponding  degree  of  preparation  ;  and  the  same  is  true 
of  the  ordinary  students  in  Polytechnica,  except  that  there 
the  number  of  occasional  students  who  attend  under  dis- 
pensation is  much  larger.  None  of  those  whose  opinions 
will  probably  affect  the  decision  arrived  at  appear  to  con- 
template any  material  relaxation  of  this  rule,  so  far  as  the 
principle  is  concerned  of  rigorously  exacting  adequate 
fitness  for  entering  with  profit  on  the  higher  course  of 
instruction.  The  demand  for  change  comes  in  the  main 
from  the  directors  of  the  polytechnic  schools,  and  others 
who  are  chiefly  interested  in  promoting  scientific  education 
in  its  application  to  manufacturing  industry.  These  say 
that  the  success  of  the  Polytechnica  depends  on  the 
existence  of  good  schools  in  which  boys  can  be  prepared  ; 
and  they  complain  that  the  Gymnasia  are  too  exclusively 
classical,  that  they  do  not  teach  mathematics  well,  or  to  a 
sufficiently  high  point,  and  that  natural  science  is  either 
altogether  neglected,  or  poorly  taught.  The  Real-Scliu/rii, 
on  the  other  hand,  they  say,  are,  for  the  most  part,  schools 
of  an  inferior  order,  not  so  well  officered,  and  holding  much 
lower  rank  in  public  estimation.  They  advocate,  as  the 
only  sufficient  remedy,  the  general  establishment  of  a  new 
class  of  schools,  to  be  called  Real-Gymnasia,  to  take  eqxial 
rank  with  the  old  gymnasia,  and  in  which  pure  and  applied 
science  shall  have  the  same  pre-eminence  which  classics 
enjoy  under  the  present  system. 

That  there  is  great  ground  for  the  complaints  made  cannot 
be  doubted.  It  is  not,  however,  so  clear  that  the  remedy 
proposed  is  either  necessary  or  likely  to  be  really  effective. 

It  is  not  likely  to  be  really  effective.  The  tendency, 
already  noticed  in  some  of  the  new  science  institutions  for 
older  students,  to  merge  the  strictly  educational  and  dis- 
ciplinary aspects  of  science  in  its  practical  applications  could 
not  but  be  strengthened  by  the  complete  separation  of  the 
two  lines  of  culture  in  the  schools.  In  fact,  it  is  generally 
admitted  that  the  Real-Schulen, which  have  been  in  thorough 
operation  for  about  half  a  century,  have  not  well  fulfilled 
the  hopes  entertained  of  them,  and  the  experience  so  far 
supplied  by  the  few  Real-Gymnasia,  the  general  introduction 
of  which  is  demanded  by  some,  does  not,  in  the  opinion  of 
many  most  competent  witnesses,  hold  out  promise  of 
greater  success. 

Again,  we  believe  that  it  is  to  the  full  as  important  in 
the  interests  of  those  who  are  to  enter  the  universities,  that 
a  much  more  thorough  discipline  in  mathematics,  and  even 
in  the  elements  of  physics,  should  be  introduced  into  the 
old  gymnasia,  as  that  the  future  students  of  the  polytech- 
nica  should  receive  some  classical  culture  with  their  more 
extended  training  in  mathematics  and  physical  science. 
Hence  it  follows  that  the  establishment  of  the  proposed 
exclusively  scientific  gymnasia,  undesirable  in  itself,  is  not 
necessary  for  the  purposes  aimed  at.  The  great  prepon- 
derance of  authority,  with  which  our  own  conviction  agrees, 
we  found  to  be  against  the  introduction  of  the  new  schools, 
and  in  favour  of  such  a  modification  of  the  existing  gym- 
nasia as  that,  while  the  training  should  be  identical  for  all 
boys  up  to  a  certain  stage,  in  the  two  highest  classes  a 
bifurcation  should  be  made — boys  designed  for  the  Univer- 
sity entering  what  we  may  call  the  classics  side,  and  boys 
designed  for  the  Polytechnic  entering  the  science  side.  The 
teaching  in  the  lower  and  middle  parts  of  the  school  would, 
at  the  same  time,  be  so  modified,  that  both  sets  of  boys 
would  get  some  of  the  old  and  some  of  the  new  culture. 
What  the  character  of  this  modification  should  be  we  will 
state  in  the  words  of  Prof.  Kochly,  of  Heidelberg,  the 
eminent  Greek  scholar  and  director  of  the  philological 
seminary  in  that  University,  by  whom  the  proposed  solution 
was  explained  to  one  of  us — (1)  a  teaching  of  classics,  not 
less  thorough,  but  with  some  degree  of  limitation;  (J)  a 
much  more  extended  development  of  mathematics ;  (3) 
the  introduction  of  natural  science,  in  its  essential  and 
characteristic  principles:  (4)  systematic  instruction  in 
modern  languages. 

Such  a  system  is  now  under  consideration  in  some  parts 
of  Germany.  Under  it  the  newly-introduced  Real-Gym- 
iitmiiim,  or  High  Science  School,  would  be  absorbed  in  the 
old  gymnasium,  or  grammar  school,  and  on  the  other 
hand,  the  Beai-ScAaie  would  .probably,  be  amalgamated  with 
the  Qber-Burger-Schule.  To  do  away  with  this  inccss;mt 
multiplication  of  schools  would  itself  be  a  great  gain,  and 
many  of  our  advisers  were  strongly  in  favour  of  the  con- 
solidation. 

We  have  already  quoted  the  emphatic  opinion  of  an 
eminent  classical  scholar  (Prof.  Kochly),  in  favour  of  the 
introduction  into  grammar  schools  of  more  mathematics 
and  some  physical  science,  with  a  consequent  limitation  of 


the   amount   of  the  classical   work.     On   BO  important  a     H.  E.  flotcoe, 
question  it  is  worth  while   to  ^ive   the   not  less  emphatic       /?«/.,  B.A., 
opinion   of  some  eminent  men  of  science  in  favour  of  the    Ph.D.,  ]•'./{.  V. 

retention  of  much  of  the  old  classical   di-ciplirie    in  the  

school  training  of  those  who  nrc  to  devote  themselves  to   31  Marc''  l*"l. 
tin-    tudy  of  science. 

1'rof.  Hofmann  sees  the  best  safeguard  against  the  vulgariz- 
ing of  science,  when  taught  with  too  special  a  regard  to  its 
applications,  in  a  radically  sound  school-training;  and  from 
tins  point  of  view  he  believes  the  old  classical  gymnasium 
system  to  he  of  inestimable,  value.  In  soon  nices 

he  has  seen  youths,  who  have  come  to  his  chemistry  class 
(in  the  University  of  Berlin),  with  scarcely  a  knowledge  of 
the  name,  hut  who  had  been  well  trained  in  a  gymnasium, 
and  who,  after  a  year,  have  completely  outstripped  comrades 
who  have  brought  with  them  from  school  a  considerable 
amount  of  knowledge  (so  called)  of  the  elements  of 
chemistry. 

Prof.  Dove  (a  no  less  celebrated  name)  does  not  attach 
much  value  to  the  movement  for  founding  Real-Gymnasia 
of  equal  rank  with  the  ordinary  gymnanB.     Me  pr>. 
against  the  separation,  and  thinks  it  certain  to  be  attended 
by  inferior  teaching  and  discipline  in  the  new  schools. 

Prof.  Kopp,  of  Heidelberg  (professor  of  chemistry), 
thinks  that  the  regular  gymnasiast  education  fits  a  man 
well  for  subsequent  scientific  work  at  the  University.  Men 
thus  trained  soon  outstrip  those  who  come  up  with  an  in- 
different training  from  a  Real  or  Polytechnic  School.  The 
best  preparation  at  school  for  a  scientific  education  is  a 
thorough  mathematical  training,  up  to  the  differential 
calculus,  giving  exactitude  and  facility  of  work  to  the 
pupil. 

To  these  weighty  opinions  from  men  of  the  highest 
scientific  eminence  we  may  add  the  judgment  of  Prof. 
Trendelenburg,  perhaps  the  most  eminent  of  living  logi- 
cians. Dr.  Trendelenburg,  formerly  Rector  of  the  Uni- 
versity of  Berlin,  has  been  a  member  of  a  small  commis- 
sion of  inquiry  on  this  very  head.  He  doubts  the  wisdom 
of  the  change  recommended  by  some  of  opening  the  Uni- 
versity to  scholars  from  the  Real  schools,  and  believes  that 
the  Gymnasium  can  be  so  modified  as  to  meet  all  the  real 
requirements  of  the  new  studies.  He  informed  us  that 
Mitseherlich,  Prof.  Hofmann's  predecessor  in  the  chair  of 
chemistry  in  Berlin,  had  expressed  to  him  the  same  con- 
viction as  that  of  Dr.  Hofmann — that  the  Gymnasium 
training  was  superior  even  for  those  who  are  to  be  science 
students  ;  and  this  judgment  Dr.  Trendelenburg  declared 
that  he  himself  shared. 

Most  striking  evidence  of  this  alleged  superiority  of  the 
old  to  the  new  schools,  in  method  and  discipline,  is  fur- 
nished by  the  significant  fact  told  us  by  Prof.  Kubler, 
Director  of  the  Wilhelm's  Gymnasium  (the  second  in  size 
and  importance  in  Berlin),  that  in  Real  schools  not  more 
than  1  per  cent,  of  the  boys  stay  long  enough  to  reach 
the  first  class,  while  in  the  Gymnasium  as  many  as  10  per 
cent,  reach  that  stage,  and  he  did  not  think  that  there  was 
any  such  difference  in  the  social  rank  of  the  boys  as  to 
account  for  this. 

On  the  other  side,  we  heard  from  Dr.  Reuleaux,  Director 
of  the  Gewerbe-Akademie  (or  Polytechnic  School)  of  Berlin , 
and  from  Prof.  Zeuner,  of  the  Polytechnic  School  at  Zurich, 
an  opinion  that  the  Real-Gymnasia,  or  some  corresponding 
scientific  high  schools,  were  desirable.  Prof.  Zeuner,  how- 
ever, allowed  that  the  bifurcation  system  in  the  higher 
classes  of  the  Gymnasium  would,  if  fairly  worked,  meet  the 
requirements  of  the  polytechnic  institutions. 

But  the  weightiest  authority  in  favour  of  the  two  sets  of 
schools  was  that  of  Prof.  Helmholtz,  the  very  eminent 
physicist  and  physiologist  of  Heidelberg.  His  reason  is  a 
striking  one: — "Philological  culture  nas  an  ill  effect  on 
those  who  are  to  devote  themselves  to  science ;  the  philo- 
logist is  too  much  dependent  on  authority  and  books ;  he 
cannot  observe  for  himself,  or  rely  upon  his  own  conclu- 
sions, and  having  only  been  accustomed  to  consider  the 
laws  of  grammar,  all  of  which  have  their  exceptions,  he 
cannot  understand  the  invariable  character  of  physical 
laws.  Hence,"  he  concluded,  "  it  is  a  great  point  to 
have  in  the  foundation,  on  equal  terms,  of  complete 
academic  institutions  for  science,  a  counteraction  to  the 
tendency  of  classical  men  to  lean  on  authority  alone." 
To  this  thoughtful  remark  of  Prof.  Helmholtz  the 
greatest  respect  is  due  ;  but  it  appears  to  us  that  from  our 
point  of  view  it  tells  diiv.etly  <»/»/».<Mhe  establishment  oftwo 
sets  of  schools.  The  object  being  to  arrive  at  the  best  system 
of  academic  culture,  aiid  of  school  preparation  for  it,  it  is 
surely  wise  neither  to  deprive  the  philological  boys  of  the 
counteraction  supplied  by  science  for  the  besetting  sins  of 
an  exclusively  classical  training,  nor  to  deprive  the  young 
students  of  science  of  the  advantages  which  may  surely  be 
allowed  to  belong  to  some  measure  of  the  discipline  of 
letters.  Indeed,  his  objection  vanishes  if  the  classical 
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schools  are  remodelled  in  the  way  proposed,  and  if  equal 
honour  is  secured  to  both  sides. 

It  should  be  added  that  the  bifurcation  system  has  been 
triad,  with  excellent   results,   in  more  schools  than  one. 
31  March  1871.    Conipicuous  instances  of  its  success   are  the   Wilhelm's 
-        Gymnasium,  which  we  visited  in  Berlin,  and  the  Friedrich 
\Villiclm's    Gymnasium    at    Cologne,   described   by   Mr. 
Matthew  Arnold. 

VI.  Relations  existing  between  State  Governments  and 
Academical  Bodies. 

In  the  German  Universities,  as  we  have  already  said,  the 
professors  are  servants  of  the  State.  Respect,  however, 
on  the  part  of  the  Governments  for  the  dignity  of  the 
Universities,  and  a  genuine  concern  for  their  efficiency, 
combined  with  the  force  of  public  opinion,  prevent,  for  the 
most  part,  any  practical  interference  with  the  freedom  of 
the  professors.  The  mode  of  appointment,  at  least  in 
Prussia,  is  as  follows  :  —  When  a  vacancy  has  arisen,  the 
professors  of  faculty  are  invited  to  name  the  most  suitable 
person  to  fill  the  vacant  cliair.  The  Minister  of  Education 
is  not  bound  to  follow  the  advice  of  the  faculty,  but  he 
generally  does  so  ;  in  case,  however,  of  any  difficulty  as  to 
the  appointment,  either  on  the  part  of  the  minister  or  on 
the  part  of  the  person  designated,  the  faculty  is  invited  to 
propose  a  second,  or  even  a  third.  Once  appointed,  the 
professor,  in  concert  of  course  with  his  colleagues,  selects 
his  own  subjects  and  hours  of  lecture.  There  is  not  even 
any  definite  obligation  on  him  as  to  the  precise  number  of 
his  lectures;  but  public  opinion,  and  his  oath  to  do  all 
that  can  promote  the  success  of  his  office,  are  ordinarily 
found  sufficient.  In  Germany  this  system  on  the  whole 
works  well.  The  professors  who  form  the  faculty  exercise 
their  function  with  the  deepest  sense  of  their  responsibility 
in  doing  so  ;  and  so  well  is  this  understood,  that  this 
formal  invitation  to  a  person  to  take  a  vacant  chair  (the 
Ruf,  as  it  is  called),  even  though,  for  whatever  reasons, 
the  appointment  be  not  made,  is  treated  as  an  honourable 
testimony  to  worth  and  learning,  and  as  a  rule  receives 
some  acknowledgment  on  the  part  of  the  State,  either  in 
dignity  or  stipend.  In  Germany  this  system  exists  under 
the  most  favourable  conditions.  In  the  course  of  centuries 
satisfactory  mutual  relations  between  Governments  and 
Universities  have  had  time  to  form  themselves,  and  the 
numerous  Universities  are  eager  candidates  for  the  services 
of  the  most  distinguished  professors. 

VII.  Seminaria,  fyc. 

Our  report  would  be  imperfect  as  regards  the  object  of 
this  inquiry  without  some  reference  to  the  Seminarium  —  a 
characteristic  institution  of  the  German  Universities,  which 
we  believe  might  in  some  form  be  introduced  with  great 
benefit  into  this  country.  The  ordinary  lectures  of  the 
professors  being  continuous  discourses  and  the  students 
being  hearers  only,  and  not  subject  to  any  oversight  as  to 
attendance  and  industry,  it  is  found  that  this  system  does 
not  suffice  for  the  training  of  those  who  arc  themselves  to 
be  teachers.  To  meet  this  want  the  Seminarium  was  estab- 
lished. A  limited  number  of  students,  whose  merit  and 
adequate  preparation  are  ascertained,  are  in  the  Seminary 
drilled  in  the  manner  usual  in  College  lecture  rooms  in 
England,  but  with  the  special  object  of  qualifying  them 
for  original  investigation  and  for  the  higher  teaching 
posts.  The  most  distinguished  professors  of  the  Uni- 
versity conduct  these  classes  ;  admission  to  them  is  fre- 
quently regarded  as  a  high  privilege;  and  regular  attendance 
and  due  performance  of  the  exercises  given  out  follow  as  a 
matter  of  course.  There  are  often  two  sections,  an  upper 
and  a  lower  ;  and  the  members  of  the  upper  section  take 
part  in  the  instruction  of  those  of  the  lower.  The  Semi- 
naries are  State  foundations,  and  to.  the  regular  members 
(whose  number  is  small)  the  fees  are  very  low,  or  are  even 
entirely  remitted,  and  to  the  more  distinguished  students 
small  exhibitions  are  given.  Seminaria,  at  first  limited  to 
theology  and  philology,  are  formed  for  most  of  the  leading 
branches  of  study;  as,  for  instance,  the  Philological  Semi- 
narium, the  Mathematico-physical  Seminarium,  the  Histo- 
rical Scnmiaiium,  &c.  It  is  obvious  that  the  chemical  and 
physical  laboratories  also  perform  the  functions  of  the 
Si  iinmirium.  At  Owens  College  this  system  is  virtually  in 
operation  as  far  as  is  possible  with  the  limited  teaching 
powrr  which  we  at  present  possess. 

\\  e  hiivr  hail  occasion  to  mention  many  characteristics  of 
the  German  Univenitiet  which  appeared  worthy  of  imita- 
tion by  us.  It  is  right  to  notice  that  there  are  two  institu- 
tions ,,f  our  own  Universities  which  some  of  the  most 
enlightened  professors  of  Germany  earnestly  desire  to 
introduce  among  themselves;  (1)  the  provision  of  exhibi- 


tions or  scholarships,  to  enable  young  men  of  merit  and 
promise  to  go  through  a  longer  course  of  study,  and  ll>) 
the  provision  of  halls  of  residence  in  which  those  students 
who  might  seek  such  accommodation  could  live  and  carry 
on  their  studies  under  fitting  superintendence.  Authori- 
ties as  eminent  as  Prof.  Trendelenburg,  of  Berlin,  Dr. 
Dollinger,  of  Munich,  and  Prof,  von  Sybel,  of  Bonn, 
agree  in  wishing  to  see  these  English  institutions  grafted  on 
the  University  system  of  Germany.  Professor  Trendelen- 
burg would  warmly  approve  of  a  system  under  which  a 
common  ground  of  instruction  in  literature  and  science 
should  be  provided  for  members  of  all  religious  confessions, 
while  in  halls  provision  should  be  made  for  theology  and 
the  studies  subordinate  to  it.  Such  provision  exists  at 
Berlin  for  Roman  Catholic  and  Protestant  students  of 
theology;  and  he  thinks  that  lay  students  should  have 
corresponding  provision  made  for  them,  though  of  course 
none  should  be  obliged  to  resort  to  it.  "  If  anyone,"  says 
I  rof.  von  Sybel,*  "  is  inclined  to  reject  such  a  proposition 
as  an  innovation  opposed  to  the  spirit  of  the  age,  let  him 
first  behold  with  his  own  eyes  how  much  there  is  in  the 
outer  life  of  our  students  injurious  to  health  and  physical 
strength,  and  therefore  injurious  to  industry  and  mental 
vigour,  and  then  let  him  judge  what  benefits  judicious 
measures  in  this  direction  would  bring  with  them."  The 
arrangement  contemplated  by  Prof,  von  Sybel  is  probably 
such  as  that  desired  by  many  in  connexion  with  Owens 
College — the  foundation,  whether  by  individual  benevolence 
or  by  the  contributions  of  any  religious  body,  of  halls  (in 
close  alliance,  but  not  organically  connected  with  the 
academic  system)  which  would  offer  convenient  residences, 
under  fitting  tutorial  superintendence. 

VIII.  Conclusions. 

The  general  conclusions  to  which  we  have  arrived  are  as 
follows  : — 

1.  That  the  thorough  efficiency  of  an  institution  such  as 
Owens  College,  in  its  proposed  extension,  demands  a  sub- 
division of  each  leading   subject   more   complete  than  is 
usual  in  England,  and  a  provision  for  the  scientific  depart- 
ments far  more  elaborate. 

2.  That  consequently,   great   as  are  the  objections  to 
complete  dependence  on  the  State  as  witnessed   on  the 
continent,  some  measure  of  aid  from  the  national  exchequer, 
at  least  in  the  case  of  new  foundations,  and  especially  for 
schools  of  science,  becomes  almost  a  necessity.     Such  aid 
would  be  further  justified  by  the  means  which  institutions 
of  the  kind  would  possess  of  training  science  teachers  of  a 
high  class  for  primary  as  well  as  secondary  schools. 

3.  That  in  order  to  ensure  the  lasting  efficiency  of  such 
institutions  as  Owens  College  it  is  important  strictly  to 
maintain  their  university  character  and  organisation,  and 
this  with  a  view  to  the  interests  not  only  of  abstract  science, 
but  also  of  its  applications  to  the  arts  and  manufactures. 

4.  That  the  acknowledged  success  of  the  German  Uni- 
versity system,  and  of  the  Polytechnica,  is  intimately  bound 
up  with  the  strict  preliminary  training  of  the  old  Gymnasia 
and  other  secondary  schools ;  and,  in  like  manner,  in  Eng- 
land the  permanent  and  widespread  usefulness  of  institutions 
for  the  higher  education  will  mainly  depend  on  a  corres- 
ponding amount  of  efficiency  in  secondary  schools. 

J.  G.  GREENWOOD. 
H.  E.  ROSCOE. 
Owens  College,  December  1868. 

7390.  (Mr.  Samuelson.)  Would  you  state  to  the 
Commission  what  is  the  distinction  between  the  in- 
struction in  science  of  the  University  and  that  of  the 
Polytechnic  School  in  Germany,  both  as  regards  iis 
nature  and  its  objects  ? — As  regards  the  instruction 
given  in  my  branch  of  science,  that  of  chemistry,  I 
do  not  see  that  there  is  very  much  difference  between 
the  University  and  the  Polytechnicum.  It  is  true  that 
in  the  latter  set  of  schools  certain  courses  on  tech- 
nical chemistry,  or  on  the  applications  of  chemistry 
to  the  arts  and  manufactures,  are  made  important, 
whereas  these  are  generally  subsidiary,  though,  as  is 
shown  by  the  ease  of  Professor  Magnus,  who  was  the 
professor  of  technology  in  the  University  of  Berlin, 
not  altogether  neglected  in  the  case  of  the  universities. 
I  do  not,  as  far  as  my  subject  is  concerned,  see  why  the 
University  lectures  should  not  equally  well  serve  for 
the  students  of  the  Polytechnicum,  who  are  probably 
destined  subsequently  to  apply  the  science  to  some 
branch  of  manufacture,  as  to  the  University  man. 

*  Die  Deutschen  und  die  Auswiirtigen  Unircrsitatcn,  p.  80. 
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Indeed  the  pharmacist  (a  purely  technical  student) 
must  by  law  attend  the  University  lectures,  and  not 
those  of  the  Polytechnicum.  From  conversations 
which  I  have  had  with  a  great  number  ol'  scientific 
and  other  persons  in  Germany,  I  believe  that  the  dis- 
tinction between  the  Polytechnicaand  the  Universities 
is  to  be  found  in  the  Engineering  courses  which  are 
not  given  anywhere  in  the  Universities,  but  which 
form  what  we  may  term  the  staple  article  in  the 
polytechnic  schools.  With  regard  to  chemistry,  I 
should  be  inclined  to  say  that  the  greatest  and  most 
important  discoveries  in  the  application!  of  the  science 
to  the  arts  and  manufactures  have  not  been  made  by 
men  studying  for  the  sake  of  the  applications  of 
science,  but  have  been  made  by  men  who  have  been 
thoroughly  instructed  in  the  highest  way  in  pure 
science.  Thus,  for  instance,  the  late  discovery  of 
the  artificial  production  of  the  colouring  matter  of 
madder  was  made  by  study  in  a  laboratory,  which 
although  in  the  Gewerbe-Akademie  in  Berlin  is 
specially  devoted  to  the  study  of  purely  organic 
chemistry,  without  any  idea  of  its  application  to  the 
arts,  and  examples  might  be  multiplied.  I  believe 
that  for  engineering  those  schools  have  proved  very 
valuable,  but  I  really  think  that  their  peculiar  cha- 
racteristic has  not  been  the  teaching  of  chemistry 
in  any  more  technical  form  than  is  found  in  the 
Universities. 

7391.  Arc  you  of  opinion  that  the  selection  and 
specialisation  of  branches  of  chemistry  is  carried  too 
far  in  the  German  Polytechnica  as  compared  with  the 
Universities  ? — No,  I  am  not  inclined  to  think  that  it 
is  carried  too  far.     What  I  see  is  that  there  is  no  veiy 
great  difference   between  the  teaching  in  the  Poly- 
technica and  the  teaching  in  the  Universities  on  my 
subject.      But  it  is  in  the  Universities  that  the  im- 
portant schools  of  chemistry  have  always  been  found 
— at  Giessen,  Berlin,  Bonn,  Heidelberg,  Leipsig,  &c. ; 
and  in  the  few  cases  where  a  Polytechnic  School  has 
been  celebrated   for  its   chemistry,  it   has   been  for 
purely  scientific  studies,  as  those  of  Rammelsberg  and 
Baeyer  at  the  Gewerbe-Akademie  of  Berlin. 

7392.  So  that  in  point  of  fact  the  Polytcchnicum  is 
characterised  rather  by  the  absence  of  something  rather 
than  the  presence  of  any  distinguishing  feature,  namely, 
by  the  absence  of  literary  instruction?  —  Yes  ;  and  I 
feel  strongly  that  the  model  upon  which  bur  schools  of 
science  should  be  based  is  the  University  rather  than 
the  Polytechnicum. 

7393.  (Sir   J.    P.    Kay-Shuttleworth.~)    You    are 
so  well  acquainted  with  the  condition  of  the  applica- 
tions of  chemistry  to  the  arts  in  Lancashire,  that  I 
would  venture  to  ask  you  whether  something  inter- 
mediate   between    the  instruction  in   your  classes   of 
chemistry  in  Owens  College,  and  the  ordinary  colour 
shops  might  not  be  of  advantage  to  the  persons  who 
generally  take  charge  of  the  practical  departments  in 
the  manufactures  ? — Of  the  very  greatest  advantage. 

7394.  Have  you  formed  for  yourself  any  conception 
of  the  exact  kind  of  instruction   in  the  practical   ap- 
plications  of    theoretic  chemistry   obtained    by    your 
lectures,  and  the  practical  manipulations  which  would 
be  of  advantage  as  a  stage  of  transition  to  the  ordinary 
colour  shops  ? — The  matter  is   a  very  difficult  one. 
The  only  mode   of  getting  scientific  principles  intro- 
duced into    the   workshop  is  by  beginning  with  the 
youths  who  are  to  apply  themselves  to  these  special 
branches.     We   cannot  expect  to  do  very  much  with 
the  men  who   are  at  present  employed  ;   in   the  first 
place,    because  they  have    no    idea  of  the  principles, 
and,  therefore,  they  to  some  extent  distrust   scientific 
education  ;  and,    in    the  second   place,    because  their 
time    is  very    often  more    than   sufficiently  filled.     I 
believe,  therefore,  that  it  must  be  a  gradual  change 
to  get  to   the  actual  artizan,   and   I   believe   that   the 
introduction   of    science   teaching   in   the  elementary 
schools  is  the  first  step  to  take  in  this  direction. 

7395.  But  if  you  had  the  training  of  a  young  man, 
your  conception  would   be  that   you  would  first  give 
him  a  practical  knowledge,  and,  as  opportunity  served, 
give  him  the  theoretic  chemistry  ? — Decidedly. 
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7390.  And  then,  secondly,  that  yon  would  give  him     //.  E.Roscoe, 
some    means    of    instruction     in     ihc    application    of      Etrj.,  II. A., 
theoretic  chemistry  to  the  practical  arts  of  the  district  ''. 
— Quite  so. 

7;>!*7.  Yon  would  not  tran.-ler  him  at  oner  from  his 
theoretic  studies  to  the  superintendence  of  a  lot  of  un- 
instructcd  arti/.ans  in  a  colour  shop,  without  some 
intermediate  stage  ? — I  have  no  doubt  that  an  inter- 
mediate stage  would  bo  very  beneficial,  both  to  the 
arti/.ans  and  to  the,  man  placed  over  them,  but  1  can- 
not form  to  myself  at  the  present  moment  an  exact  idea 
of  how  that  is  to  be  accomplished,  though  1  am 
inclined  to  think  that  some  plan  based  upon  the  sys- 
tem adopted  by  the  Science  and  Art  Department,  or 
by  an  extension  of  our  courses  of  evening  instruct  ion 
in  Owens  College  for  the  Lancashire  district,  might 
answer  the  end  you  have  in  view. 

7398.  You  are  thoroughly  aware  that  men,  like  John 
Mercer,  at  the  head  of  colour  shops  in  Lancashire  have 
by  their  own    unaided   efforts    acquired   a    complete 
knowledge  of  theoretic  chemistry,  and  have  become 
invaluable  in  the  management  of  such  colour  shops  ? — 
Invaluable  certainly,  but,  from  want  of  any    system, 
such  cases  as  the  one  you  quote  have  been  extremely 
rare. 

7399.  And  they  have  been  the  foundation  of  the 
greatest   fortunes    that    have   been    made   in   calico 
printing  in  that  district  ? — Not  a  doubt  of  it  ;  though 
it  must  be  admitted  that  some  of  the  largest  and  most 
successful  concerns  in.  this  trade  are  carried  on  with 
little   or   no   professed   scientific    knowledge,    whilst 
others  with  which  men  of  scientific  attainments  have 
been  connected  have  proved  failures.     I  mention  this 
only  to  show  (what  in  fact  must  be  evident)  that,  after 
all,  business  habits  and  acquirements  are  essential  to 
success,  whilst  scientific  knowledge,  although  valuable, 
is  in  some  cases  dispensed  with. 

7400.  If,  therefore,  the  distance  between  the  mere 
traditions  of  a  colour  shop  and  the  theoretic  instruc- 
tion in  your  classes  and  laboratories  could  be  bridged 
over  by  some  intermediate  stage,  it  would  be  of  enor- 
mous advantage  to  the  manufacturers   of  Lancashire? 
— I  believe  so. 

7401.  The  difficulty  is  to  devise  what  that  stage 
should  be  ? — Quite  so. 

7402.  (Professor  Smith.)    You  have  insisted  very 
strongly  on  the  importance  of  the  plurality  teachers, 
if  I  understand  you  rightly  ;  could  you  tell  us  how  in 
the  German  Universities,  to  which  you  have  referred, 
it   is  arranged    that    the    teaching    given    by  those 
professors  should  not  clash  with  one  another  ? — The 
system  of  teaching  in  the  German  Universities  is  one 
quite  peculiar  to  itself.    There  arc  three  grades  of  pro- 
fessors, or  rather  of  teachers — the  professor  ordinarius, 
the  professor  extraordinarius,  and  the  privat-docens. 
As  a  rule  there  is  more  than  one  professor  ordinarius 
of  the  particular  subject ;  for  instance,  at  Heidelberg, 
there  are  no  less  than  three  professors  ordinarii  of  the 
science   of  chemistry,  and  they,  as    a  rule,  arrange 
between  themselves,  so  that  their   classes   may   not 
clash,   or  else  one  professor  lectures  to   the   medical 
students  whilst  another  is  attached  to  the  Faculty  of 
Science.     On  the  other  hand,  the  professors  extraordi- 
narii  aud  the  privat-docenten  compete  with  the  other 
professors,  and  to  this  system  of  wholesome  competition 
it  is  that  in  my  mind  the  great  value  of  the  instruction 
in  Germany  is  due.    The  older  men  are  kept  up  to  the 
mark  by  knowing  that  fresh  blood  is  constantly  being 
brought  to  bear  upon  their  subject,  whilst  the  younger 
men  are,  by  the  force  of  example,  and  looking  up  to 
the  older  teachers,  compelled  to  treat  their  subjects 
from  a  high  point  of  view. 

7403.  Is  it  found  that  there  is  any  danger  that  this 
system  of  having  many  professors  lecturing  on  the 
same  subject  leads  to  too  great  a  speciality  in  the 
character  of  the  lectures  ? — I  should  say  not  in  Ger- 
many, but  I  do  not,  at  all  wish  it  to  be  understood  that 
I  should  propose  that  this  German  system  should  be 
fully  carried  out  in  England.  I  do  not  think  that  the 
system  probably  would  be  a  natural  one  for  us,  or 
that  we  are  ripe  for  it,  and  I  only  wish  to  point  out 
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//  f--.  Ra»eor,    how  very  much  more  attention  is  paid  to  the  teaching 
.-n'titic  subjects  in   Germany  than  in  our  own 

country. 

7  K)4.  Has  it  occurred  to  you  to  suggest  any  means 
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by  which  in  tliis  country  you  could  obtain  the  advan- 
tages of  a  plurality  of  teaching,  without,  what  I  under- 
M.-iml  you  to  refer  to,  tin-  disadvantages  that  there  might 
K- in  this  countiy  from  adopting  it  ? — I  think  that  cave 
would  have  to  be  taken  in  the  adoption  of  the  plurality 
system,  so  that  in  the  ease  of  two  professors  of  the 
same  science  the  lectures  should  not  be  allowed  to 
interfere,  and,  in  fact,  I  should  always  advise  that  the 
ilirectiini  of  the  department,  for  instance  of  chemistry 
or  of  physics,  should  remain  in  the  hands  of  one  head 
professor,  whilst  the  assistance  which  was  necessary 
should  be  given  probably  by  subordinate  men.  As 
Mr.  Greenwood  has  told  you,  we  have  found  it  ne- 
cesr-ary  to  subdivide  our  professorship  of  natural 
philosophy,  but  we  have  thought  it  advisable  to 
appoint  Dr.  Stewart  as  the  director  of  the  laboratory, 
although  the  gentleman,  Professor  Core,  who  has 
been  appointed  his  coadjutor  has  an  independent  posi- 
tion. In  the  University  of  Oxford  and  in  several  of 
i  lif  London  Colleges  a  similar  division  in  the  Chairs  of 
Natural  Philosophy  has  been  made. 

740,5.  In  a  similar  way  you  might  deal  with  other 
subjects,  if  it  became  necessary  ? — That  is  my 
opinion. 

7406.  With  reference  to  the  annual  cost  that  you 
named  for  certain  German  laboratories,  sums  of  5001. 
and  600/.  a  year,  you  said  that  that  excluded  the  pay- 
ments to  the  professors,  but  did  it  include  the  pay- 
ments  to   the   assistants    and   demonstrators   in   the 
laboratory  ? — It    included   all   payments   except   the 
payment  of  the  salary  to  the  professors.     The  pay- 
ments made  to  the  assistants  are  very  small  in  Ger- 
many.    The  assistants  are  generally  chosen  from  the 
best  or  most  promising   or   best   qualified   students. 
They  are  also  State  servants,  as  all  professors  are,  and 
receive  salaries  from  the  Government  amounting  to 
from  40/.  to  60/.  per  annum,  with  the  addition  of  a 
residence,  fire,  and  so  on.     The  sum  which  we  have 
to  pay  for  skilled   assistants  is  very  much    higher, 
probably  double  or  treble  as  much  as  they  pay  in 
Germany. 

7407.  (  Chairman.)  Are  you  of  opinion  that  special 
needs  exist  in  the  South  Lancashire  district  for  scien- 
tific instruction  of  the  highest  kind? — lam.  I  believe, 
in  the  first  place,  as  Manchester  or  South  Lancashire 
i-;  the  centre  of  a  district  in  which  a  variety  of  the 
most   important    national    industries   are   carried  on 
which  depend  on   the  application  of  scientific  prin- 
ciples, that  a  knowledge  of  those  laws  and  principles 
is   necessary   in   order  that   such    industries    should 
flourish  and  grow.     To   take   one  single  example,  I 
may  mention  that  Manchester  is  the  seat  and  centre 
of  the  largest  chemical  trade   in   the  kingdom,  and 
that  the  produce  of  the  chemical  manufactures  within 
a  radius  of  20  miles  around   Manchester  is   of  the 
value   of   1,000,000^.  sterling   per  annum.    There  is 
a  great   need  of  well-trained   chemists  to  carry   on 

works,  to  analyse  the  various  products  and  the 
various  raw  materials,  and  especially  to  keep  up  the 
character  of  the  manufacture;  and  also,  which  is 
another  most  important  point,  to  introduce  improve- 
ments and  to  bring  about  changes  in  the  processes. 
Up  to  within  a  few  years  chemical  manufacturers 
took  into  their  laboratories  and  into  their  works 
young  Germans  who  were  well  educated  in  the  Uni- 
versities or  polytechnic  schools  of  Germany.  They  did 
not  do  this  in  preference  to  taking  Englishmen,  but 
lie-cause  they  could  not  find  Englishmen  qualified  to 
undertake  the  work.  Many  students  from  the  labora- 
tory in  Owens  College  now  occupy  positions  of  trust, 
in  the  various  chemical  works  in  the  district,  and  by 
degrees  we  are  filling  up  those  posts  with  young  men 
who  have  been  scientifically  trained.  I  am  frequently 
ai-kcd  by  the  manufacturers  to  furnish  young  men  able 
to  carry  out  their  work.  Not  only  have  we  the  great 
alkali  trade  in  our  district,  but  it  is  the  centre,  as  Sir 
James  Shuttleworth  has  hinted,  of  the  calico  printing 


industry,  of  dyers,  ironmasters,  bleachers,  coal  miners  ; 
and  all  these,  and  many  others,  have  need  of  chemistry 
and  of  scientific  instruction. 

7408.  Do  you  find  that  there  is  a  considerable  de- 
mand  for   such  instruction  on  the   part  of  aspiring 
artizan  candidates  ? — I  do.    Professor  Greenwood  has 
already,!  think,  pretty  fully  exhausted  that  point.     I 
may  say  that  frequently  young  men  who  have  been 
artizans  come  under  our  notice.     I  have  had  several 
in  the   laboratory,  and  I  always  find   them  really  the 
best  students,  because  they  come  with  a  determination 
to  make  the  very  best  of  their  opportunities.     I  may 
call    your    attention    to   Mr.   Snelus,    the    gentleman 
whose  name  1  had  to  mention  the  other  evening  at  the 
meeting  of  the  Iron  and  Steel  Institute.     He  was  an 
ordinary  schoolmaster,  who  came  to  Owens  College. 
for  scientific  instruction,   and  he   then  obtained   one 
of  the    Queen's   prizes,    and   ultimately   one   of  the 
scholarships  at  the  Royal    School  of  Mines,    and    is 
now    holding    an   important  position  at  the  Dowlais 
Works,  and  will,  I  believe,  turn  out  to  be   a  man   of 
considerable  ability. 

7409.  He  was  trained  under  you  at  Owens  College, 
was  he  not  ? — He  began  his  training  under  me  ;  he 
did  not  follow  it  out  altogether  with  me,  but  wont   to 
the  Royal  School  of  Mines,  as  he  designed  to  follow 
out  the   special   branches   of   metallurgy  and  mining, 
subjects  which  we  are  not  yet  prepared  to  teach.     We 
had  also  a  pupil  who  came  as  one  of  our  Whitworth 
Exhibitioners,  who  is  the  son  of  a  blacksmith,  and 
who  afterwards  took  one  of  the  Whitworth  Scholar- 
ships, standing,  I  think,  high  on  the  list.     Wo  had 
also  a  man  who   stood   highest   on  the  list  of  the 
Whitworth  Scholars  this  year,  who  was  a  bond  j/'tfr 
working    man,    and    he    was    placed    on    the   list    of 
students.     You  are  aware  that  the  scholarships  arc 
divided  into  two    classes,  one  for  the  workmen  and 
the  other  for  the  students,  and  one  of  our  bond  _firlc 
working  men  pupils  stood  second  on  the  list  amongst 
the  students,  competing  therefore  not  with  his  fellow 
workmen,  but  with  the  students  from   all   England, 
who  had  had  much  better  opportunities,  and  yet  the 
gold  medal  was  awarded  to  him  in  pure  mathematics. 
Then,  in  the  next  year,  the  following  of  our  men  got 
Whitworth    exhibitions  :     Taylor    was    the    second, 
Griffiths  third  as  a  student,  and  Tomkins  the  first  and 
Dodgsonthe  second  as  a  workman.     There  are  only  10 
of  those  exhibitions  and  scholarships  of  1001.  each  given 
by  Sir  Joseph  Whitworth  every  year.   Four  of  our  own 
men  got  them  this  year,  and  three  got  them  out  of  the 
10  the  year  before.     First,  second,  and  fourth  in  the 
first  year  ;  and  the  second  and  third  in  the  students' 
list,  and  the  first  and  second  in  the  workmen's  list 
last  year. 

7410.  Are  those  scholarships  confined  to  artizans? 
— Half  are  adjudged  to  artizans  or  persons  who  go  in 
as  workmen,  and  half  to  students.     The  gentleman 
who  was  mentioned  by  Mr.  Greenwood  as  being  the 
senior  wrangler  this  year  went  in,  and  got  the  second 
scholarship  last  year.   I  think  that  on  the  third  head, 
upon   the    endowment  of  scholarships,  probably  Mr. 
Greenwood's  statements  have  been  sufficient. 

7411.  Are   the    artizans    who   become    students    at 
Owens    College     general!}'    yonng    men  ? —  They   are 
not  generally  very  young  ;    I    should  say   that    from 
20  to  22  was  their  average  age. 

7412.  Can  yon  give  the  Commission   any  informa- 
tion as  to  the   means  available  for  encouraging  the 
study  of  science   in  its  higher  branches  ? — In   my  de- 
partment we  have  the  Dalton   chemical  scholarships 
for  original  research   in  chemistry,  for  which   the  sum 
of  4,1251.  was  placed  at  the  disposition  of  the  Trustees. 
This   is  a    most    valuable    and   important    scholarship, 
which  was   founded  at   the   suggestion   of  my  prede- 
cessor, Dr.  Frankland,  in  1857.     No   less  than  eight 
students  since  the  year  1857  have  been  elected  Dalton 
scholars,  and  have  published  certain  original  investiga- 
tions of  more  or  less  importance,  adding  more  or  less 
to  the  knowledge  of  the   science.     Those  men   have 
most    of  them    now   taken    high   positions,  either    in 
manufacturing  industry  or  in  theoretical  pursuits,  and 
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these  scholarships  in  my  branch  act  as  a  most  im- 
]iorl;ml  indiiccinciit  to  continuous  study.  Our  other 
means  of  inducing  men  of  very  small  means  to  pro- 
scenic  ;i  cont  imioiis  system  of  scientific  study  are 
exceedingly  imperfect.  In  fuel,  the  only  "lies  arc  the 
Rumnev  scholarships  referred  to  by  Mr.  Greenwood, 
iind  in  tliis  case,  us  in  niiiny  others,  in  order  to  assist, 
the  Students,  the  profeSSOJTS  Imve  foretime  :dl  charges 
on  the  admission  to  their  classes.  I  mention  this 
chiefly  to  point  out  the  want  of  something  of  the  kind. 

7413.  How  long  is  the  Dal  ton  scholarship  tenable  ? 
— The  Dalton   scholarship   is  tenable  for  two  years, 
one    of    which    must   be,    spent    in    the    laboratory   of 
Owens   College,    and    the   other    in    the     laboratory   of 
some  other  English  or  continental  University  or -College 
to  be  approved  of  by  the  Trustees. 

7414.  Is  there  much  competition  for  those  scholar- 
ships ? — There  has   not   been   much   competition   for 
those  scholarships.     The  difficulty  of  getting  young 
men  to  stay  for  that  length  of  time,  iind  to  devote 
themselves  to  original  research,  is,  as  everybody  knows 
who   has   had    to  do  with    it,   exceedingly   great,  nor 
indeed   are  the  majority  of  young  men  qualified  to 
carry  out  such  investigations.     I  beg  to  put  in  a  list 
of  the  researches  of  our  Dalton  scholars  (f/iven  in  the 
subsequent  list  of  papers). 

7415.  Do  you  require  any  preliminary  proof  in  the 
candidate,  of  capacity  to  engage  in  original  research  ? 
— That  almost  entirely  is  a  matter  which  one  must 
judge  of  by  the  knowledge  that  one  has  of  his  pupil 
previously  ;  all  those  men  must  have  previously  gone 
through  a  complete  course,  either  with  me  or  else- 
where. 

7416.  Are   you    the    examiner   for   those    scholar- 
ships ? — I  am  the  sole  examiner.      The  candidate  has 
also  to  pass  an  examination  in  theoretical   chemistry, 
but  he  must  of  course  be  excluded  from  competition  if 
he  shows  obvious   incompetency  to   conduct    original 
chemical  investigations.     He  also  must  give  proof  of 
such  an  amount  of  mathematical  knowledge  as  quali- 
ties him  for  the  higher  studies  in  chemistry. 

7417.  Do  you  think   that  the   foundation   of  addi- 
tional scholarships  would   be  a  very  great   advantage 
to  Owens   College  ? — I  most   certainly  think  so,  but 
I   would    rather  leave   the  foundation  of  scholarships 
to    private  munificence  than   to    have   any  organised 
scheme  of  ( Government  scholarships. 

7418.  Will  you  be  so  good  as   to  put  in  the  com- 
munication which  you  have  had  from  Professor  Batfour 
Stewart  ? — As    the    Commission    are    aware,   he    has 
only  just   recovered  from  a  severe   accident,  and    he 
writes  thus:  "The  only  hints  I. have   to   offer   are 
"  with  regard   to    the    physical    laboratory.      In    the 
"  first  place  I  quite  think  that  institutes  which  provide 
"  physical  laboratories  in  which  experiments,  &c.  fitted 
"  to   extend   knowledge  may  be  made  as  well  as  the 
"   professors  who  make   the   experiments  have  a  pecu- 
"  niary  claim  upon  a  Government  anxious  to  promote 
"  science,  but  I  cannot  sec  at  present  how  this  is  to 
"  be  decided.     The  next  point  is  with  regard  to  the 
«;  investigations  which  may  be   carried   on   in   such 
"  laboratories.    These  are  of  two  kinds — experiments 
"  and    observations.     First,   as    regards  experiments, 
"  I  think  that  a  body  similar  in  constitution  to  the 
"  Government  Grant  Committee  of  the  Royal  Society 
"  should  have  the  disposal  of  a  sum  of  money  larger 
"  than   the  yearly  1,000/.,   which   it  has  at  present. 
"  The  director  of  a  physical   laboratory  having  fixed 
"  upon  a  research,  and  calculated  the  cost  of  pursuing 
"  it,  would  then  make  application  to  the  Government 
"  Grant,  Committee,   and    if  they    regarded   the   re- 
"  search    as   likely  to  promote  knowledge,  and  had 
"  confidence   in  the  applicant,  they  would  vote  him  a 
"   sum  of  money  to  be  expended  in  the  experiment." 
That,  I  presume,  is  simply  going  on  the  same  ground 
on    which   the  existing  grant    is    at    present    made. 
Then  with  regard  to  observations,  he  says,   "A  phy- 
';  sical  hiborafory  might,  in  like  manner,  take  part  in 
"  the  observational  science  of  the  country.     In  doing 
"  so    it    would  form    part    of  a  system,    and    would 
"require  (in  solar  as  these  observations  were  con- 


"  cerned)  to   be    subject    to  certain  regulations.       The     //  i;  llo»cot, 
'•  expense-  of  such  observations  would  not  be,  of  com  -e,       /•;»</.,  It. A., 

•  borne  by  itself,  but  by  Government.    l!e-ide-  making    t'l,.J). ,  F.H.. S'. 
'   regular    observations,    the   director    of    a     physical         M 

•  laboralory  Miighl   wish  to  discuss  liisown  and  oil, 

•  observations.      Such  a  discussion  would  involve  time 
'  and  money.     Thus,  for  instance,  if  I  wished  to  dis- 

"  cuss  after  a  particular  manner  the  ob-er\  a  I  ion-  of  the 
"  .Meteorological  Committee  1  -hoiild  first  have  to  apply 
"  to  the  Meteorological  Office  for  a  manu-cript  copy  of 
"  their  observations,  which  would  cost  iiionev.  I  should 
"  next  have  to  reduce  these  myself,  which  would  co-t 
'•  great  time,  if  1  could  afford  that;  if  not,  money 
"  again.  Now  it  is  evident  that  before  observal ions 
"  can  be  fully  utilised,  all  those  who  are  interested  in 
"  the  subject,  and  also  competent,  should  have  the  op- 
'  portunity  of  discussing  such  observations  with  the 
'  view  of  making  discoveries.  1  think,  therefore,  that 
the  board  above  alluded  to  as  similar  to  the  Govern- 
'  meut  Grant  Committee  of  the  Royal  Society,  besides 
'  encouraging  experiment,  should  have  the  power  of 
"  voting  money  to  competent  men  "  (and  he  mentions 
one)  "  who  may  wish  to  reduce,  after  a  particular 
"  method,  certain  portions  of  the  observations  of  a 
"  country  with  the  view  of  making  discoveries,  for  as 
"  long  as  the  power  of  operating  on  observations  is 
"  practically  limited  to  the  individual  or  committee 
"  charged  with  superintending  these  observations,  we 
"  shall  not  do  a  bit  of  good." 

7419.  (Professor  Smith.)  Do  you  know  any  other 
foundation  in  England  of  the  same  character  as  the 
Dalton  scholarship  for  the  encouragement  of  original 
research  ? — No.     I  believe  that  there  is  no  scholar- 
ship or  fellowship  given  for  the  promotion  of  original 
scientific  research  in  the  Universities.  In  order  to  obtain 
the  Dalton  scholarship  original  experiment   must    be 
made,  and  the  research  is  printed  in  the  College  Calen- 
dar, as  well  as  communicated  to  some  scientific  society. 
Then  the  student  holds  the  scholarship,  which  is  50/., 
for  two  years,   and   may  either  continue    his   experi- 
ments or  his  work  at  Owens  College,  or  ho  may  con- 
tinue it  elsewhere. 

7420.  But  he   is  not  bound  to   engage   in   original 
research  during  that  period  ? — No,  he  is  not  bound  to 
engage  in  original  research,  though  it  is  necessary  for 
him  to  continue  his  scientific  education,  but  the  scho- 
lars  have  frequently  published  other  investigations 
during  their   tenure  of  the   scholarship.     The   terms 
of  the  holding  are  wide.  I  am  not  aware  that  a  similar 
scholarship  exists  elsewhere.     I  may  mention,  as  an 
example,  that  oue  of  the  Dalton  scholars,  Dr.  T.  E. 
Thorpe,  who   now  is  Professor  of  Chemistry  at   the 
Audersonian  University  in  Glasgow,  made   some  very 
important  experiments  on  the  chemical  action  of  light 
on  the  coast  of  Brazil,  and  the  results  were  published 
in  the  Transactions  of  the  Royal  Society.     Two  other 
of  my   Dalton    scholars    have    taken    good    positions 
already.     Dr.  Marshall  Watts  (D.  Sc.  Lond.),  who  is 
science  master  in  the  Manchester  Grammar  School,  is 
doing   much   to   strengthen  the  position    of  science 
teaching   in   schools,    and   Dr.   Wright    (I).    Sc.)    is 
lecturer  on  chemistry  in  St.  Mary's  Medical  School, 
Paddiugton.     These  men  would  probably  have  been 
unable  to  devote  themselves  to  science  if  they  had 
not  obtained  our  scholarship. 

7421.  (Chairman.)  Do  you  hold  it  to  be  important 
that  the  teachers  of  such  branches  of  science  should 
be  themselves  investigators  ? — I  consider  that  it  is  of 
the  greatest  importance. 

7422.  Will  you  give  your  reasons  for  considering  it 
to    be    a     matter    of   great    importance  ? — I    consider 
that  the   main   object    in   the   highest  form  of  science 
instruction  is  to  form  a  school  in  the  scientific  sense 
of  the  word,  and  I   believe    that    the    best   way  of   im- 
pressing upon    the   minds    of   the    students    the   true 
dignity  and  importance  of  science  is  by  bringing  them 
into  contact  with  men  who  are  themselves  engaged  in 
widening  the   boundaries  of  knowledge.      In  order  to 
show  that  we  have  endemouivd  from  the  commence- 
ment of  Owens  College  to  act  up  to  these  ideas,  I  beg 
to  hand  in  a  list  of  the  original  investigations  which 
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•  f  »«~v~     hnvp  l-een  rondo  in  the  lalH.nitory  of  the  College,  first 
*°Z'     „"!£,  Dr.  Vn.-.U.n.rs   di  ration    IVom  1851  to  1858, 

'•'•v    :in.l  .-in.-,'  thiit  I'''"'  nnd«  nun.'. 


31  March  1871.         L|!iT  ()f  1'Ai'KKS  published  from  O\VENS  C«>i.i.r.(iK 

LABORATORY. 

1851. 

(1.)  Frankland.  —  Contributions  to  our  knowledge  of  the 
manufacture  of  coal  gas. 


(2.)  Frank  •/«»</.—  On  a  new  series  of  organic  bodies  con- 
inin   metals.     Phil.  Trans.,  185:.'. 


taining  metals. 


1863. 


(3.)  Frankland.—  On  shale  from  coal  pits. 

(4  )  Frankland  ami  l\'ard.—  Apparatus  for  gas  analysis. 

1854. 
(5  )  FranMand.—On  illumination. 

1855. 

(6  )  Frankland.—  Researches  on  organo-metallic  bodies, 
No.  2.     Phil.  Trans.,  1855. 

1856. 

(J.)  Frankland.  —  On  the  history  of  organo-metallic 
bodies.  Phil.  Trans. 

(8.)  Frankland.  —  Researches    on    the    organo-metalhc 

bodies,  No.  3. 

(9.)  Frankland.—  On  a  new  series  of  compounds  derived 
from  ammonia. 

(10.)  Guthrie  (Assistant).—  On  the  sulphovmates  and 
amylophosphoric  acid. 

1857. 

(11.)  Frankland.  —  Researches  on  the  organo-metallic 
bodies,  No.  4.  Phil.  Trans.,  1857- 

(12.)  Frankland.  —  Note  on  sodium  ethyl  and  potassium 

ethyl. 

(13.)  Guthrie.—  On  the  action  of  light  on  silver  chloride, 

(14.)  Guthrie.—  On  iodide  of  acetyl. 

(15.)  Guthrie.  —  Contributions  to  our  knowledge  of 
nitrite  of  amyl. 

(16.)  Guthrie.  —  On  the  preparation  of  the  double  ethers. 

(17  )  Bunsen  and  Roscoe.  —  Photo-chemical   researches, 
Parts'l.,  II.,  and  III.     Phil.  Trans.,  1857. 
1858. 

(18.)  Guthrie.  —  On  a  new  aspirator. 

(19.)  Hobson  (Student)  (Dalton  scholarship  investiga- 
tion). —  On  a  new  series  of  organo-th  ionic  acids. 

(20.)  Hobson  (Student).  —  Second  memoir  on  the  same 
subject. 

1859. 

(21.)  Bunsen  and  Roscoe.  —  Photo-chemical  researches, 
Part  IV.  Phil.  Trans.,  1859. 

(22.)  Roscoe  and  Dittmar.  —  Absorption  of  hydrochloric 
acid  and  ammonia  in  water. 

(23.)  Guthrie.  —  Action  of  chloride  of  sulphur  on  ethy- 
lene  and  amylene. 

I860. 

(24.)  Roscoe.  —  On  the  composition  of  the  aqueous  acids 
of  constant  boiling  point. 

(25.)  Dittmar  (Assistant).  —  On  a  waterbath  with  con- 
stant level. 

1861. 
26.)  Roscoe.  —  On  perchloric  acid. 

(27.)  Roscoe,  Schunck,  and  Smith.  —  Report  on  chemical 
industry  of  South  Lancashire. 

(28.)  Roscoe  and  Clifton.  —  On  the  effect  of  increased 
temperature  on  the  spectra  of  the  metals. 

(29.)  Sims  (Student)  (Dalton  scholarship  investigation). 

—  Contribution   to   our   knowledge  of    the    laws   of    gas 
absorption. 

(30.)  Hurst  (Student).  —  On  the  so-called  thioformic  acid. 
1862. 

(31.)  Roscoe.  —  On  the  composition  of  the  acids  of 
constant  boiling  point.  Part  II. 

(32.)  Roscoe.  —  Note  on  perchloric  ether. 

(33.)  Schorlemmer  (Assistant).  —  On  the  hydrides  con- 
tained in  cannel  coiil 

(31.)  Dancer  (Student)  (Dalton  scholarship  investigation). 

—  On  hypobromous  acid. 

1863. 

(35.)  Bunsen  and  Roscoe.  —  Photo-chemical  researches. 
Part  V.  Phil.  Trans.,  1863. 

(36.)  Roscoe.  —  On  the  measurement  of  the  chemical 
brightness  of  various  portions  of  the  sun's  disc. 

(37.)  Roicoe.  —  Application  of  spectrum  analysis  in 
Bessemer's  process. 

Roscoe.  —  On  the  meteorite  of  Alais. 

(39.)  Schorlemmer.  —  On  the  constitution  of  the  so-called 
alcohol  radicals. 

(40.)  Schorlemmer,  —  On  the  constitution  of  American 
petroleum. 


(41.)  Schorlemmer. — On  the  derivatives  of  hydride  of 
heptyl. 

(42.)  Schorlemmer, — On  the  action  of  chlorine  upon 
methyl. 

1864. 

(43.)  Roscoe. — On  the  water  of  Bath  wells. 

(•44.)  Schorlemmer.  —  On  the  identity  of  methyl  and 
hydride  of  ethyl. 

(45.)  Dale  (Student). — On  the  action  of  caustic  baryta 
on  suberic  and  azelaic  acids. 

(46.)  Dancer  (Student). — On  the  composition  of  crude 
wood  spirit. 

(47.)  MacDougall  (Student). — On  the  amount  of  carbonic 
acid  contained  in  the  air  of  Manchester. 

(48.)  Watts  (Student)  (Dalton  scholarship  investigation). 
— On  the  absorption  of  mixed  gases  in  water. 

1865. 

(49.)  Roscoe.— On  a  method  for  meteorological  registra- 
tion of  the  chemical  action  of  total  daylight.  Bakerian 
Lecture,  1865. 

(50.)  Schorlemmer. — Researches  on  the  hydrocarbons  of 
the  series  C,,  H^,  +2.  Part  I. 

(51.)  Schorlemmer.— Ditto.     Part  II. 

(52.)  Schorlemmer. — On  the  existence  of  the  benzol 
hydrocarbons  in  Canadian  petroleum. 

(53.)  Schorlemmer  and  Dale. — On  heptyl  hydride  ob- 
tained from  azelaic  acid. 

(54.)  MacDougall  (Student)  (Dalton  scholarship  investi- 
gation).— On  a  mode  of  measuring  the  relative  sensitiveness 
of  photographic  papers. 

1866. 

(55.)  Roscoe. — On  perchlorate  of  thallium. 

(56.)  Roscoe  and  Baxendell. — Note  on  the  relative  che- 
mical intensities  of  direct  sunlight  and  diffused  daylight 
at  different  altitudes  of  the  sun. 

(57.)  Schorlemmer. — On  a  new  series  of  hydrocarbons 
from  coal  tar. 

(58.)  Schorlemmer. — On  amyl  compounds  derived  from 
petroleum. 

(59.)  Schorlemmer. — On  ethyl-hexyl  ether. 

(60.)  Schorlemmer. — On  the  hydrocarbons  contained  in 
crude  benzol. 

(61.)  Wright  (Student). — Contribution  to  our  knowledge 
of  the  chemical  action  of  sunlight  on  sensitive  photographic 
papers. 

1867. 

(62.)  Roscoe. — On  the  chemical  intensity  of  daylight  at 
Kew  and  Para. 

(63.)  Roscoe. — Researches  on  vanadium,  Part  I.  Bakerian 
Lecture,  Phil.  Trans.,  1867. 

(64.)  Schorlemmer. — On  di-isopropyland  amyl-isopropyl. 

(65.)  Thorpe  (Student). — On  the  amount  of  carbonic  acid 
contained  in  air  of  the  Irish  Sea. 

1868. 

(66.)  Schorlemmer. — On  the  oxidation  products  of  the 
hydrocarbons,  Cn  H^+Z. 

(67.)  Schorlemmer, — On  the  relation  between  structure 
and  boiling  points  of  the  hydrocarbons  of  the  series 

Ln    Hjn42. 

(68.)  Schorlemmer. — On  the  so-called  capryl  alcohol. 

(69.)  Thorpe  (Student)  (Dalton  scholarship  investi- 
gation).—  On  the  carbonic  acid  contained  in  sea  air  and  in 
the  air  of  tropical  Brazil. 

(70.)  Thorpe  (Student). — Analysis  of  the  water  of  the 
Holy  Well,  Humphry  Head,  Lancashire. 

1869. 

(71.)  Roscoe. — Researches  on  vanadium,  Part  II.  Phil. 
Trans.,  1869. 

(72.)  Schorlemmer. — On  the  derivatives  of  propan,  No.  1. 

(73.)  Schorlemmer. — On  the  derivatives  of  propan,  No.  II. 

(74.)  Schorlemmer. — On  octyl  compounds. 

(76.)  Darling  (Student)  (Dalton  scholarship  investi- 
gation).— Researches  on  di-methyl. 

18/0. 

(76.)  Roscoe.—  Researches  on  vanadium,  Part  III.  Phil. 
Trans.,  1870. 

(770  Roscoe  and  Thorpe. — On  the  relation  between  the 
sun's  altitude  and  the  chemical  action  of  total  daylight  in  a 
cloudless  sky.  Phil.  Trans.,  18/0. 

(78.)  Schorlemmer. — Researches  on  the  hexyl  com- 
pounds. 

(79.)  Schorlemmer. — On  a  singular  formation  of  cetyl 
alcohol. 

(80.)  Jekyll (Student)  (Dalton  scholarship  investigation). 
— On  the  action  of  sulphuric  acid  on  diallyl. 

(81.)  Morion  (Student). — On  the  composition  of  water 
of  the  Irish  Sea. 

(82.)  Williams  (Student).— On  the  quantitative  determi- 
nation of  phosphoric  acid. 
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7423.  How    do   you   consider   that   the    necessary 
leisure  for  such  work  eiiu  be  found  ? — 1   think  lli:ii  ii. 
would  be  very  had  economy  if,  in  any  system  which  the 
Government  may  undertake  lor  the  founding  of  colleges 
of  science,  the  strict  system  of  a  pound   of  work  for  :i 
pound  of  pay  wen;  exacted.      I  believe  it  is  most  im- 
portant to  leave  to  a  teacher  the   necessary  amount  of 
leisure  for  carrying  out  original  work.      If  this  he  mil 
the  case  the  colleges  will  descend  into  mere  elementiiry 
schools,  and   the   professors   into   mere   schoolmasters. 
The  difference  between  colleges  and  schools,  as  regards 
scientific  instruction,  lies,  in  my  opinion,  mainly  intln; 
fact,  that   the  first  arc  centres  from  which  science  is 
extended  by  research.     This  necessary  leisure  can   he 
obtained  by  what   has  been  carried  out  to   a   certain 
extent  in  the  continental    schools,  namely,  the  system 
of  repetiteurs,  who  will   undertake  a  great  deal  of  the 
mere  drudgery  of  teaching.     I   have   myself  to  do  a 
great  deal  of  this  at  the  present  time,  and  1  feel  very 
much  the  need  of  something  of  the  kind. 

7424.  Do   you    distinguish  repetiteurs  in  any  way 
from  assistants  ? — No;  I  simply  use  the   word  because 
it  signifies  what  I  wish  to  express — a  plan  for  taking 
that  part  of  the  teaching  oft'  the  hands  of  the  professors 
which  may  be  termed  actual  drudgery.     I  believe  that 
the  system  of  repetition  is  most  important.     I  carry 
it  out  myself. '  I  am  my  own  repetiteur,  and  I  consider 
it  to  be  a  very  important  mode  of  teaching. 

7425.  Will  you  give  us  your  views  as  to  the  en- 
couragement that  at  present  exists  for  men  of  ability 
to  take  up  science  as  a  profession  ? — I  believe  there 
is  very  little  encouragement  in  the  country  at  present 
for  men  of  ability  to  take  up  science  as   a  profession, 
and  I  consider  that  the  best  way  of  meeting  this  want 
is  the  foundation  of  professorships  attached   to  the 
high  schools  of  science.     It  appears  to  me   especially, 
if  Government  aid  is  called  into  question,  that  this  is 
a  mode  in  which  science  and  scientific  instruction  can 
be  practically  benefited  ;  because  Government  can  put 
a  money  value  on  science  teaching,  whilst  it  is  im- 
possible to  do  so  with  original  investigation  ;  and  I 
believe  that,  by  offering  an  inducement  of  position  and 
competence,  persons  of  ability  will  devote  themselves 
to  science,  and  in  this  way  not  merely  the  science 
teaching  of  the  country  will  be  extended,  but  what  is 
highly  to  be  desired,  actual  investigation  and  original 
research,  will  at  the  same  time  be  promoted. 

7426.  You  would  like  to  see  professorships  estab- 
lished with  only  a  moderate  amount  of  work  neces- 
sarily  required   from    the   professor   in   the   way  of 
teaching  ? — Yes,  a  moderate  amount  of  work  and  a 
moderate  amount  of  pay.     I  think  it  would  be  a  mis- 
take to  burden   him  with  so  much  teaching  that  no 
time   or  inclination  would    bo  left  him    for  original 
research  ;  but,  as  the  Government  pay  him  to  teach, 
I  should  take  care  that  he  does  his  work  efficiently. 

7427.  And  do  you  think  that  the  establishment  of 
other  schools  of  science  of  a  high  class  is  desirable  ? 
— I  think  it  is  very  desirable. 

7428.  Do  you  think  it  is  desirable  with    a  view  to 
this  special  object  of  encouraging  original  research  ? 
— I    consider    that    the    foundation    of   such    science 
schools  by  the  Government  would,  in  the  first  instance, 
be  carried  out   with  the  object  of  spreading  a  know- 
ledge  of  science  amongst  the:  people  ;  but  I  am  sure, 
on  the  other  hand,    that  the   establishment  of  such 
schools   must  also  tend  to  the  increase  of  scientific 
re-,  arch,  and  I  would  by  all  means  foster  and  encou- 
rage, on   the   part  of  the   students,  as  well  as  of  the 
professors,  a  love  for  original  investigation. 

7429.  Would  you    desire   to   see   the    Government 
e-lalihsh  such  schools  entirely  at  its  own  cost,  without 
any    movement  on  the   part   of  the   population   con- 
nected   with   the    districts?— I    think    that    the   first 
duty  of  the  Government   is  to  help  what  is  going  on. 
I  think  that  it  is  a  mistake  for  the  Government  to 
experimentalise,  and,   as    a   rule,    that    the    regula- 
tions laid  down  in  the  statements  which  Mr.  Green- 
wood   has    made    are    sound.     We    have    examples 
of  the  case  of  schools  being   founded  which   cost  a 
good  deal  of  money,  and  at  which  they  have  very  few 
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students,  whilst,  on  the  other  hand,  there  nrc  many 
science  schools  doing  good  work  which  arc  crippled', 
and  unable  fully  to  discharge  their  functions  i'rom 
want  of  pecuniary  aid. 

7430.  Can  you  explain  more  particularly  what  you 
mean  by  the  foundation  of  some  schools  of  science  c,n 
(lie  model  of  the  (iennan  I 'nivcrsities  ? — What  I 
mean  is  this,  that,  in  my  opinion,  il  is  tin-  (icnimn 
University  system  which  we  are  to  look  to  as  our 
model  rather  than  their  system  of  polytechnic  schools. 
74.'il.  What  means  exist  at  Manchester  for  spread- 
ing scientific  instruction  amongst  the  people? — I  eo.i- 
ceive  thai  it  is  a  very  important  subject,  but  one 
which  is  still  in  its  infancy.  To  begin  at  the  begin- 
ning, it  is  essential  that  an  interest  in  scientific  pur- 
suits and  in  scientific,  matters  should  be  incited 
amongst  the  people*  at  large,  and  this  may  be  done  by 
general  lectures  given  to  large  audiences  on  strictly 
scientific  subjects.  This  I  have  attempted  to  do  in 
Manchester  with  some  success,  thanks  to  several 
gentlemen  who  have  been  kind  enough  to  romc  down 
to  help  us  in  this  matter,  and  great  interest  has  IK-CM 
exhibited  by  the  working  classes  in  the  subjects.  1 
have  here  a  copy  of  the  little  books  of  lectures  which 
have  been  published  at  Id.  The  nine  science  lectures 
for  the  people  which  have  been  given  this  winter 
have  attracted  nearly  9,000  persons.  The  names  of 
the  lecturers,  Professor  Huxley,  Dr.  Carpenter,  Dr. 
Hugging,  Mr.  Lockyer,  and  many  others,  are  a  suffi- 
cient guarantee  of  the  really  scientific  nature  of  the 
instruction  given  ;  and  I  think  that  if  this  plan  of 
penny  science  lectures  were  systematized  and  made 
general  in  our  large  centres  of  population,  a  good 
foundation  for  science  instruction  would  be  laid.  The 
difficulty  is  the  expense  attending  these  lectures,  which 
can  by  no  means  be  defrayed  by  the  penny  entrances. 
A  gentleman  (Mr.  J.  P.  Jodrell)  has  generously  de- 
frayed the  cost  of  the  lectures  this  year,  amounting  to 
100/.  If  these  science  lectures  for  the  people  were 
systematized,  I  do  not  think  that  there  would  bo  much 
difficulty  in  getting  the  necessary  funds  by  subscrip- 
tion from  the  localities.  The  next  point  is,  how  are  we 
to  get  science  instruction,  properly  so-called,  begun  ? 
The  science  classes  in  connexion  with  the  Department 
of  Science  and  Art,  I  believe,  are  in  our  district  a  very 
important  element  indeed  of  scientific  instruction.  I 
think  that  the  proposition  which  has  been  made  by 
Professor  Huxley  on  the  systematization  of  the 
scientific  instruction  given  in  this  way  is  a  matter  of 
the  very  greatest  consequence,  leading  the  people  on  to 
the  evening  classes  in  Owens  College,  and  passing,  if 
possible,  to  the  more  extended  courses  of  instruction  in 
the,  day  classes.  This  will  necessitate,  of  course,  certain 
exhibitions,  or  certain  moneys,  by  which  the  arti/ans 
may,  for  a  time,  live  ;  the  object  of  the  whole  thing 
being  to  seek  and  filter  out  those  persons  who,  by 
nature,  are  able  to  take  a  high  position,  but  who  by 
birth,  or  by  their  place  in  society,  have  difficulties  in 
obtaining  the  necessary  instruction. 

7432.  (Professor  Huxley.)  Will  you  be  so  good  a-< 
to  express   an   opinion   as  to  whether   the  system  of 
science  classes  in  connexion  with  the  Department  is  at 
present  worked  to   the  greatest  advantage  or  not  ? — 
In    answer    to  that,  I   should    say    certainly  not.     I 
believe    that  the    science    instruction,   as    given    in 
Lancashire,  in    connexion   with   the   Department,  is 
still  most  imperfect.     I  believe  that  teachers  are,  as  a 
rule,  1  was  going  to  use  a  strong  word,   exceedingly 
ill  educated  ;  at  any  rate,  that  they  are  certainly  not  up 
to  the  mark  of  teachingseience  properly.   Then,  as  Mr. 
Greenwood  has  pointed  out,  the  system  of  payment  on 
results  works  certainly  well  in  particular  classes,  but 
is  fatal   to    the  prosecution  of  anything  like  a  sys- 
tematic  course  ;  but  still  I  believe  that,  in  spite  of  all 
difficulties,  and  in  spite  of  all  shortcomings,  which  arc 
many,  the  science   classes   in    Lancashire   have    been 
productive  of  a  very  great  deal  of  good ;  still  I  only 
look   upon  it  as  a  beginning,  and  that  now  it  is  quite 
time  to  inaugurate  a  new  system. 

7433.  I  see  that,  in  your  Precis,  you  speak  of  ex- 
tended means  of  creating  a  qualified  staff  of  teachers. 
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!>..  \,.u    know    whnl    has    1 n    done,  on   a  very  small 

in  that  respect,  in  having  men  up  to  London  to 
be  trained  i"  teaching  ? — Yes,  I  am  a\viuv  of  that. 

|.    |)(.  you  think  that  advantageous  ? — I  believe 

'    it  i-  most  advantageous,  and  I  should  like  to  sec  the 

-.v-lcin  carried  out  very  much   more  Cully,  and  classes 

,,Y  a  similar  charactrr  set   u()  ill  all  localities  in  which 

ni-e  colleges  e\i-t. 

743.">.  (C/iniriiiini.)  Could  you  briefly  tfivo  the  Coni- 
iiiis-ion  any  advice  as  to   how  science   classes    in    con- 
nexion with  the  Depart  incut   might  be  rendered  more 
valuable?— I  think  that,  in  the  first  place,  it  is  ncces- 
-arv  to    create  a  qualified   stall'  ol'  teacbers.      I   believe 
thai    the    system    of  allowing  all   men    to  teach   who 
have  pas-ed  only  one   simple  examination,  or  the  one 
cxuminat  ion  oft  lie  Science  and  Art  Depart  ment,is  a  sys- 
tem which  cannot  work,  and  1  believe  that  the  teachers 
iriist  be  much  more  thoroughly  taught.  I  think  that  the 
science  colleges  will  just  supply  that  need,  and  that  this 
verv  important  feature  in  their  scheme  will  lie  the  mode 
in  which  they  will  repay  the  Government  for  any  aid 
which    the   (Jove:  nmenr   might   grant.     That,  in  my 
opinion,  is  the    first   essential.     With    regard    to   the 
second  important  point,  viz.,  systematizing  the  instruc- 
tion  in   the    districts,   I   am   not  prepared   to   otter  a 
precise  scheme,  though  I   am  inclined   to   think  that 
one  founded  on   the   plan  we  adopt  in  our  day  classes 
in  ( )  wens  College  might  be  found  to  work  well.     What 
I  wish  strongly  to  point  out  is,  that  the   plan  of  mere 
pnvmeni  on   results  (and  this   only   for  artizan  candi- 
dates) cannot  work,  but  that  if  the  colleges  are  to  give 
instruct  ion  for  nominal  fees  to  artizans,  or  primary  or 
secondary  school  teachers,  the  (Government,  must,  to  a 
certain    extent,  endow  the    teacherships,  still  leaving 
some  sort  of  payment  on  results  in  force,  to  ensure 
vigour  in   the  teacher. 

7-l.'!(>.  Can  you  make  any  suggestions  as  to  the  mode 
in  which  Government  aid  could  be  best  carried  into 
cited  ? — I  do  this  with  the  greatest  diffidence  ;  but  it 
appeal*  to  me  that  the  system  of  a  consultative  council, 
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load\isc  the  executive  on  mutters  of  scientific  instruc- 
tion, is  the  true  one.  I  believe  it  is  a,  work  which 
it  is  almost  impossible  that  the  execnti\e  can  do 
properly  without  advice  received  in  sonic  form,  and 
that  appears  to  me  the  form  in  which  it  is  most  likely 
to  be  productive  of  the  greatest  good. 

7437.  Have  you   any  suggestions  to  make  as  to  the 
constitution   of  such  a  council  ? — I  should  be  inclined 
to  think  that  a  council,  formed  on  the  same  plan  as  this 
Commission,  so  far  as  regards  the  class  of  its  members, 
would  be  a  very  proper  one  to  advise  the  (iovcrnnicnl. 

7438.  Would  you  think  it  advisable  that  the  Govern- 
ment should  name  its  own  consultative  council,  or  that 
some  of   the  members  should  be    nominated    by    the 
societies  ? — 1  should  provide    for    a   certain    number   of 
scientific  men  being   upon  the  council,  and  desire  thai 
the  Government  should  nominate  (for  you   mav  tin  I 
the  Government  to  do  it  with  fairness),  as  well  as  the 
societies  ;  that  is,  the  lay  members  should  be  appointed 
by  Government,    and   the   professional   ones    by    the 
various  scientific  societies.     The  great  duty  of  such   a 
permanent  body  would  be,  to  lay  down  some  sort  of 
system,  according  to  which  Government  aid  to  science 
must  be  given,  and  to  prevent  (if  possible)  the  expen- 
diture of  national  moneys  upon  ill-considered  or  one 
sided  schemes.   The  results  of  a  systematic  Government 
effort  is  seen  in  the  case  of  the  German  Universities, 
in  which,  for  comparatively  small  amounts  of  national 
expenditure,  great  results  are   obtained,  whilst  I    fear 
that  with  us   (for  want  of  system)  the  opposite  con- 
dition of  tilings  more  nearly  holds  good. 

7439.  You  would  not  desire   that   it   should  consist 
solely  of  men  of  science?- — No.  certainly  not.      I  am  of 
opinion  that  the  presence  of  the  lay  element  is  essential, 
because    many    questions    will,  occur  which    are    not 
purely  scientific,  such  as  the  necessity  for  establishing 
new  colleges,   or  aiding   existing   ones,   and   on   these 
points  the  opinions  of  experienced  (perhaps  local)  non- 
professional  men  would  be  of  the  greatest  value, 
withdrew. 


Adjourned  to  Tuesday,  2.5th  April,  at  half-past  11  o'clock. 


6,  Old  Palace  Yard,  Westminster,  Tuesday,  25th  April  1871. 

PRESENT  : 
His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  lion,  the  MAUQUIS  OF  LANSDOWNE. 
SIK  .loiix  LfBBOCK,  Bart.,  M.P.,  F.R.S. 
BERNIIARD  SAMUELSON,  Esq.,  M.P. 
WILLIAM  SHAKIM.V,  Ksq.,  M.D.,  Sec.  R.S. 

WARINGTON  W.  SMYTH,  Esq., 

7  1  to.  (  Chairman,')  The  Commission  have  received 

a  letter  from  you  this  morning,  and  they  regret  to  find 
from  the  terms  of  thai  letter  lhat  an  idea  appears  to 

prevail  in  your  mind  that  one  of  the   Commissioners, 

in  a  Idler  which  appeared  a  short  time  ago  in  the 
"Tim>'s"  newspaper,  has  attributed  personal  motives 
to  you.  The  Commissioners  have  read  that  Idler, 
and  iliev  are  unable  themselves  to  see  that  it  con\e\s 
any  imputation  upon  your  motives,  and  they  venture 
to  hope  that  upon  eon  ider-ii  ion  your  opinion  may  coin- 
cide with  theirs? — The  wording  of  the  paragraph  was 
such  that  the  impression  conveyed  to  most  of  my  friends, 
as  well  as  to  my  self,  was  at  the  time  this,  that  some  of  I  he 
p.-r.-ons  connected  with  the  Mii-eum  in  Jerniyn  Street 

might  be  actuated  by  personal  motives  in  giving  opinions 

one  way  or  the  other.  Personally  I  am  placed  in  rather 
a  delicate  position  in  this  wav,  becau.-e  I  II.-IM-  made 
no  scruple  amongst  my  frii  nds  of  stating  that  my 
position  otherwise  was  such  that  I  could  not  remain  n 
Teacher  at  the  School  of  Mines  if  it  were  placed  at 
South  Kensington. 


THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
GEORGE  GABRIEL  STOKES,  Esq.,  M.A.,  LL.D., 

Sec.  R.S. 
1 1  K.NUY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 

M.A.,  F.R.S.,  further  examined. 

7441.  Since  you  were  invited  to  iiltend  here  the 
Commission  have  received  information  from  Sir 
Roderick  Mnrchisou  to  the  oiled  that  a  document  ex- 
plaining the  views  of  yourself  and  certain  other  i'ro- 
fessors  with  respect  to  the  suggested  removal-  of  the 
School  of  Mines  to  South  Kensington  has  been  trans- 
mitted to  the  Lords  of  the  Committee  of  Council  on 
Education.  As  that  document  will  put  the  (  'ommis- 
sion  in  possession  of  your  views  on  the  subject,  we  do 
not  propose  to  ask  you  any  question  with  respect 
to  the  question  of  removal,  but  we  are  still  desirous 
to  have  your  opinion  as  to  the  amount  of  accommoda- 
tion  required  at  South  Kensington  for  1  he  Profe 
Mineralogy  and  Mining.  We  have  delegated  that 
question  to  a  Commilt-.-e,  and  we  should  be  very  glad 
if  yon  would  furnish  that  Committee  with  your  views 
the  amount  of  accommodation  required  at  South 
Kensington  for  that  professor.  We  think  it  would  not 
-:i\eiiiciit  to  go  into  the  quest  ion  in  detail  on  the 
present  occasion,  but  our  desire  is  that  you  should 
meet  the  Committee  at  South  Kensington,  and  point 
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out  nil  the  requirements  oil  (lie  spot? — I  tliink  in  u 
verv  Pew  words  I  could  state  to  your  (irarc  what 
appear-  to  In'  desirable  iii  (hi.*  case. 

7442.  With    regard    to    the    general    principles    of 
what  is  required,  rather  than  the  ;icl.u;il  details,  which 
would   entail    n    reference    to    the   plans    themselves, 
the    Commission   would    lie   glad   if  von    would    state 
your  opinion? — My  opinion    is   that  a  larger  collec- 
tion of  minerals  and   of   metalliferous   specimens   con- 
nected  with  the  occurrence  of  lodes  is  desirable  than 
might  at    first  sight   appear  necessary,  because,  in   a 
school   of  mines,  the    men    lecturer's  collection  is  not 
sufficient.      1  could,   in    a    very  small  compass,  take   a 
siillicienl     number    of   specimens    for    lecturing    from, 
and  keep    them  in  a  very  moderately  si/ed   room,  but 
in    consequence   of  the    vast   number   of  varieties    of 
the   species   in  the  mineral  kingdom,  it   is  necessary 
to    have  a  very  much   larger  collection   arranged  and 
suitably   exhibited   for   the   students   to  examine,   in- 
dependently of  the  lectures,  or  between  lecture  times. 
It   is   for    that   reason   that  a  larger  amount  of  space 
would    be    necessary    than    one   would   at    first   sight 
perhaps  be  inclined   to  grant,  but  not  such  an  amount 
as  would   be   incompatible,  I  imagine,  with  the   space 
which  is  proposed  to  be  placed   at   the  disposal  of  the 
lee  Hirer. 

7443.  (Dr.  Sliarpcy.)  You  mean  a  collection  not  to 
be  act  ually  exhibited  in  the  lectures,  but  for  reference  '; 
— No,  not  to  be  actually  exhibited  in  the  lectures,  hut 
supplemental  to  them. 

7444.  There     is     no    museum    at   Kensington,    is 
there  ? — They  have  nothing  of  the  kind   there   now. 
It  would    require   cither   that    the    British    Museum 
collection  should  be    in  an  accessible   place   near  the 
School  of  Mines,  or  that    there   should  be  a  very  full 
and  well  arranged  collection  accessible  to  the  students 
between  lectures,  at  times  when  they  are  studying  the 
subject  by  themselves. 

7445.  (Chairman.)  If  the  British   Museum  collec- 
tion were  removed  to  South  Kensington,  would  that 
me.ot  your  views  as  to  the   requirements  for  the  study 
of    the    subject? — It    would,    as    regards    the    simple 
minerals,  to  a  great  extent  meet  the  difficulty,  and 
there  would  then  be  required  only,  in  addition,  a  suitable 
series  of  specimens  illustrating  the  occurrence  of  the 
minerals  in  the  rocks  or  in  the  lodes. 

7446.  Can  you   give  any  general  idea  of  the  space 
that  the  carrying  out  of  that  object  would  require? — 
I  should   think   that  for  the  first  purpose  a  room  30 
feet  by  20  would  give  a  suitable  space  for  a  minera- 
logical  collection,  of  course  very  inferior  to  that  of  the 
British  Museum,   but  it  might  be  confined  to   some- 
thing like   those   limits,  and  another  room,  somewhat 
smaller,  for  the  purpose  of  exhibiting   the  occurrence 
of  the  minerals  in  the  lodes,  or  in  rock  masses. 

7447.  Do    I  understand    you   that,   if   the    British 
Museum  collection  were  removed  to  South  Kensington 
and  were  in  the  vicinity  of  the  school,  a  smaller  room 


than  dial  which  you  have  nietil  ioned  would  sulli< 
No;  I  should  still  desire  a  special  technical  collec- 
tion, in  a  room  not  smaller  than  .'!()  feet  liy  20  feel. 
The1  students  have,  at  present  the  advantage,  ill 
Jcrmyn  Street,  of  luting  able  to  consult  iho-e  collec- 
tions and  study  (hem  between  the  hour,-  of  led  IIP--, 
and  on  days,  perhaps,  \vhen  there  are  no  lecture-  going 
on.  Then  they  ha\can  additional  advantage,  when  they 
go  to  the  lirllish  Museum,  of  studying  there  a  collection 
of  minerals  arranged  upon  a  totally  dill'erent  sv-tem, 
and  between  the  two  they  are  led  to  -tudv  the  actual 
characters  of  minerals  much  more  e|o.-elv,  1  think, 
(ban  if  thev  had  the  opportunity  of  seeing  them  only 
in  one  place.  The  other  two  points  are,  1st,  that 
suitable  space  would  be  required  lor  models.  It  is, 
perhaps,  a  little  difficult  lo  say  what  should  be  re- 
quired; but  1  think  that  a  moderate  space,  two 
rooms,  say  30  feet  by  15  or  9.0,  might  sutlice,  in 
order,  ill  the  course  of  lime,  at  all  events,  to  establish 
a  collection  of  a  somewhat  similar  character  to  those 
which  already  exist  in  Jermyn  Street.  Then  then1 
ought  to  be  a  sufficient  space,  which  need  not 
necessarily  be1  large,  for  the  collection  of  mining 
plans,  and  I  assume  that  there  would  be  a  scientific 
library,  available  for  all  (he  different  departments. 

7448.  Have  you  that  at  .lerinyn  Street  ? — \Ve  have 
a    most  valuable,   technical   library   there,   which    the 
students  are  in  the  hahitof  using  very  much  between 
the  lectures  as  a  sort  of  waiting  room  and  study  room. 

7449.  Are  those  the  principal  points  to  which  you 
think   the    attention    of   the    Commission    should    be 
directed? — Those  arc,  I  think,  the  chief  points. 

7450.  Do  you  wish  the  Commission  to  understand 
that  you  would  not  be  able,  by  meeting  the  Committee 
on  the   spot,  to   give   any  additional  or  more   detailed 
information  than   that  which  yon  have  communicated 
to  us  this  morning  ? — I  might  do  so,  and  1  should  be 
quite  ready  at   any  time  to   meet  the  Committee.     I 
might,  perhaps,  be   able   to  give  useful  informal  ion, 
because  I  have  seen  most  of  the  other  mining  schools 
in  Europe,  and  I  know  pretty  well   what  their  aim 
and  object  is.  and  what  ought  gradually  to  be  brought 
together  as  a  museum  collection. 

7451.  (Mr.  Samuclson.)   Do  you   think   that  dia- 
grams are  in  some  respects  more  convenient  even 
than  models   for  instruction  ? — No  ;  I   do  not   think 
so.     There  is  great  difficulty  in  comprehending  many 
of  the  pieces  of  machinery  without    an    actual  model, 
and,  in  some  cases,  in  fact  we  find  it  rather  desirable  to 
have  a  model  constructed  the  full  size,  that  is  to  say, 
a  working  model  of  an  iron  apparatus,  but  constructed 
perhaps  in  wood. 

7452.  Would  the  same  objection  apply  in  the  case 
of  students  having  some  acquaintance  with  mechanical 
enineering  ? — Not  in  the  same  degree.     Undoubtedly 
a  very  large  proportion  of  the  machinery  with  which 
one  has  to  deal,  may  be    sufficiently  explained  by  the 
aid  of  diagrams. 


ir.  jr.  sHI,,ih. 

i/.. i., 
P.B.8. 

as  April  1871. 


The  witness  withdrew. 


NKVII,  S.  MASKELYNE,  Esq., 

745.'!.  ((.'hriirman.)  You  have  been  so  good  as  to 
furnish  the  Commission  with  notes  of  considerable 
length,  referring  to  a  great  many  different  points  ; 
of  them  it  would  be  quite  impossible  for  us  to 
find  time  to  go  into  to-day  at  all  events,  and,  as  to 
some  of  them,  it  appears  to  us  questionable  whether 
I  hey  are  not  rather  beyond  the  limits  of  our  inquiry. 
1  will,  therefore,  omit  the  earlier  points  contained  in 
your  notes,  mid  go  at.  once  to  the  question  of  the 
Government  of  ihc  new  museum,  and  ask  yon  whether, 
in  your  opinion,  it  is  desirable  that  in  the  new 
museum  a  larger  scientific,  element  should  exist  than 
is  at,  present  the  case  ? — I  think  it  is  extremely 
desirable.  1  cannot  understand  a  scientific  museum 
being  properly  governed  except  by  a  more  or  less 
scientific  body.  There  are  a  great  many  duties  which 
devolve  upon  such  a  governing  body,  and,  among  the 
lir-i  duties  of  the  governing  body,  perhaps,  the  most  im- 
portant duty  that  they  have  to  discharge,  is  that  with 
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respect  to  the  election  of  officers  and  persons  employed 
in  the  museum.  That  seems  to  me  to  be  a  very  im- 
portant duty  indeed.  Then  another  duty  is  that 
of  supervision,  the  supervision  which  relates  partly  to 
the  proper  discharge  of  duty  by  the  officers  of  the 
museum,  and  partly  to  their  custody  of  the  things 
entrusted  to  them  :  then,  again,  then1  is  the  con- 
trol of  the  expenditure,  and  things  of  that  sort,  so 
that,  altogether,  the  duties  of  a  governing  body  are 
very  multifarious,  and  these  would  require  their 
beinu-  able  to  estimate  properly  the  qualifications 
required  in  candidates  for  places,  while  also  they 
must  be  men  who  would  be  able,  with  some  critical 
power,  to  scrutinise  the  ffperatloBS  »f  the  officers; 
and  I  do  not  think  that  you  can  get  all  that  done 
properly  unless  you  have  persons  who  are  more  or 
less  imbued  with"  scientific  knowledge,  ami  sympathy 
with  scientific  subjects. 

7454.  Have  you  formed  any  scheme  in   your  own 
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miii.l  »-  l.i  what  you  would  consider  tin-  right  mode 
,,fr,.nsliliilinu'  Hie  gOYenung  body  P— Of  COUtte  I  inn 
in  a  liitle  (litlirullv,  being,  myself,  a  servant,  a.s  it  wen, 
of  the  Trustees,  aiid  one  would  not  like  to  speak  quite 
ns  if  one  were  mi  independent  person  in  forming  nil 
ideal  L'ovcrnment  lor  tin-  new  museum,  altogether 
irrespective  <il'  what  exists  ;  but  1  may  refer  to  what 
I  proposed  in  I860,  before  the  Committee  of  the 
House  of  Commons,  when  I  hoped  that  the  museum 
would  have  been  reconstituted  on  its  present  site  under 
a  modified  form  of  its  present  Government.  I  still 
think  n  sensible  sort  of  government  would  be  a 
government  by  Trustees,  acting  simply  as  u  Board  of 
Visitors  occasionally  coming,  on  certain  days  or 
when  they  please,  and  seeing  that  the  things  in 
the  museum  ore  properly  looked  after,  and  that  the 
officers  arc  discharging  their  duty :  in  fact,  they 
would  act  as  a  board  of  visitors,  and  the  administration 
of  the  museum  might  be  left  more  in  the  hands  of  a 
Director  or  person  who  would  be  in  constant  communi- 
cation with  his  colleagues  at  the  head  of  departments, 
and  who  would  again  be  in  direct  communication 
with  the  Government.  In  1860  I  proposed  a  form  of 
government  somewhat  of  this  kind,  but  the  conditions, 
in  that  case,  weredifferent.  Or,  again,  with  a  thoroughly 
high-class  set  of  keepers,  as,  indeed,  some  of  them  are 
now,  you  might  entrust  the  museum  to  them  as  a 
body  forming  a  kind  of  college,  the  members  of  which 
would  act  as  a  check  upon  one  another,  and  to  them 
you  might  add  other  selected  scientific  persons  of 
eminence;  appointing  a  Superintendent,  or  Director  as 
chairman  over  them,  or  making  one  of  the  body  in 
rotation  Superintendent,  as  has  been  proposed,  I  see, 
in  the  Report  already  sent  in  by  this  Commission  with 
respect  to  another  subject.  Then  a  Crown  Minister 
should  be  the  person  to  whom  they  would  be  directly 
responsible,  and  he,  in  turn,  would  be  directly  respon- 
sible to  the  public  for  the  proper  administration  of 
the  institution.  It  seems  to  me  that  that  would  be  a 
sensible  .and  practical  sort  of  government. 

7455.  Do  you  recommend  that  the  Keepers  should 
be  appointed  by  the  officer  whom  you   have  entitled 
the  Director  ? — No  ;    I  should    certainly  recommend 
that  the  Keepers  should  be  appointed  by  a  Minister  of 
the  Crown.     The  more  responsibility  you  throw  upon 
the  person  who  appoints  the  keepers,  it  seems  to  me  the 
better  will  your  keepers  be.     We   now,  if  I  may  so, 
lack,  to  a  certain  degree,  responsibility  in  the  persons 
who  appoint,  and   that  seems  to  me  to  be  the  fault,  if 
there  is  one,  in  our  present  government,  and  in  our 
present  system  of  appointing  officers. 

7456.  The  heads  of  departments  are  now  appointed, 
are    they  not,    by    the  Trustees?  —  They   are    now 
appointed  by  the  three  Principal  Trustees :  the  Arch- 
bishop of  Canterbury,  the   Speaker  of  the  House  of 
Commons,   and   the  Lord  Chancellor   are    the  three 
persons  who  appoint  to  every  office  in  the  museum. 

7457.  And   you   would  recommend  that  all  those 
appointments  should  be  made  by  a  responsible  Minis- 
ter of  State  ? — I  think  that  would  be  by  far  the  best 
mode  of  appointment. 

7458.  Of  course  obtaining  the  best  advice  upon  the 
point? — As  I  said  before,  obtaining  advice  from  the 
body,  whatever   body    should    be    uiado    the   general 
^.  i\  .Tiling  body  of  the  Museum,  and  that  person  or  that 
body  should  recommend  to  the  Minister  of  State  cer- 
tain persons  or   a  person,  and    the    responsibility  of 
appointing,  or  otherwise,  in  accordance  with  such  a 
recommendation,  should  rest  with  the  Minister. 

7-159.  What  are  your  views  with  respect  to 
the  subordinate  appointments? — 1  have  a  very  decided 
opinion  upon  that  subject,  as  regards  the  neces- 
sity of  not  appointing  eveiy  man  who  comes 
to  the  museum  to  be  employed  there  at 
once  an  officer  of  the  museum.  At  present,  if  there 
is  a  vacancy,  we,  will  say  nn  assistanlship  at  the 
museum,  the  assistantship  is  at  once  filled  in  the 
manner  in  which  I  have  mentioned.  It  is  true  that, 
at  the  end  of  a  twelvemonth,  the  keeper  can  refuse  to 
recommend  the,  confirmation  of  the  appointment  of 
such  a  person  where  it  is  obvious  that  he  is  flagrantly 


wanting  in  any  of  the  requirements  of  his  position, 
but  it  is  a  very  invidious,  thing  indeed  for  a  keeper 
t.i  decline  to  say  that  such  a  man  is  fit  for  his  place. 
The  result  of  that  is,  of  course,  that  you  have,  men 
permanently  appointed  to  subordinate  places,  which  are 
places  of  very  small  emolument  and  small  considera- 
tion, and  you  cannot  expect  to  get  first-rate  men  for 
those  sort  of  places.  Ultimately,  however,  those  are 
the  men  from  whom,  on  the  system  of  appointing 
chief  officers  from  inferior  officers,  you  will  have  to 
choose  your  chief  officers.  That  seems  to  me  a  very 
erroneous  system  of  appointment  altogether.  On  the 
other  hand,  I  believe,  if  you  paid  nearly  the  same 
sum  of  money  that,  you  pay  now  to  your  assistants, 
and  appointed  temporarily  a  certain  number  of  them, 
making  it  a  sort  of  privilege  and  reward,  and,  in 
fact,  a  high  advantage,  to  a  man  to  be  selected  to  bo  a 
permanent  servant  of  the  Museum,  you  would  in  that 
way  get  upon  the  ladder  of  promotion  only  such  men 
as  you  could  ultimately  look  to  as  being  men  likely  to 
discharge  the  duties  of  a  higher  place  really  well. 
Of  course,  as  it  is,  there  is  no  disguising  the  fact  that 
our  departments  do  get  some  of  them  more  or  less 
choked  with  men  who  one  feels  are  not  quite  the  men 
for  the  higher  places  in  the  museum. 

7460.  What  is  your  opinion  as   to  the   advisability 
of  lectures  being  given  by  the  officers  of  the  museum  ? 
— I  gave  evidence  upon  that  point   in   1860  to  the 
Committee  of  the  House  of  Commons,  and  I  certainly 
see  no  reason  whatever  to  alter  the  opinion  which  I 
then  expressed.     My  opinion  was,  that  it  would  be  a 
very  great  misfortune  indeed  if  you  were  ever  to  elect 
a  keeper  to  a  department  in  the  museum  because  he 
was  a  lecturer.     That  is  the  key  to  the  whole  of  my 
position  with  regard  to  that  subject.    I  deem  it  a  very 
great  misfortune  that,  for  a  museum,  a  keeper  should 
be  appointed   simply  or  chiefly  because  he  was  a  good 
lecturer.     If  he  is  a  good  lecturer,  and  if  he  has  any 
opportunity  of  giving  lectures,  most  certainly  I  would 
give  every  possible  encouragement  to  him,  because  I 
believe  it  is  a  good  thing  for  him  and  a  good  thing  for 
the  museum,    if  he  is  able  to  impart  knowledge  by 
lecturing,  that  he  should  have  every  opportunity  of 
doing  so.     But  the  sort  of  experience  and  the  metho- 
dical  habits  which  are  qualifications   necessary  for  a 
good  keeper  are  so  very  different  from  the  more  bril- 
liant and  imaginative  qualifications  that  are  necessary 
for  a  good  lecturer  in  keeping  an  audience  in  attention, 
that  1  should  be  very  sorry  to  think  that  it  was  to  be 
a  very  important  element  in   the  election  of  a  keeper 
that  he  should  be  a  good  lecturer.     And,  therefore,  I 
say  that  I  would  make  the  lecturing  on  the  part  of  a 
keeper  permissive,  but   I  would  not  make  it  compul- 
sory.    I  would  not  make  it  a  part  of  his  real  duties. 

7461.  As  long  as  it  is  permissive,  would  it  not  be 
very  difficult  to  prevent  the    subject  being  taken  into 
consideration  in  the  appointment  of  keepers  ? — 1  do 
not    think  so,  provided    that    the    lecturing  was    not 
connected    with    the    actual     collection    under    the, 
keeper's  hand.     As  I  said  in  1860, 1  certainly  would 
not  have  lectures  at  the  museum.     I  would  not  have 
a  lecture  room  and  lectures  from  the  collections.     I 
would  make  the  collections  what  they  are,  a  great  repo- 
sitory of  material  for  students  to  come  and  work  in, 
and  for  the  scientific  world  to  come  to  for  collation  of 
specimens  and  investigation,  but  I  certainly  would  not 
make  the  museum  a  place  in  which  lectures  should  be 
given.    And  one  of  my  chief  reasons  for  that  is  what  I 
have  mentioned;  another  chief  reason  is  that  I  believe, 
from  my  own   experience,  that   the  using  of  valuable 
specimens  from  a  collection  for  lecturing  is  a  very  great 
evil   to  those   specimens  :  they  get  seriously  injured. 
You    practically,  in    most    subjects,   make    a  special 
series  for  your  lectures,  and,  therefore,  it  is  not  neces- 
sary, as  far  as  I  see,  to  give  the  main   body  of  your 
lectures  in  the  museum.     Of  course,  in  the  case  of  a 
person  conuected  with  the  museum,  if  he  chooses   to 
invite  his  class  to  come   there  and  to  go  round    the 
museum  with  him,  he  has  admirable  opportunities  of 
giving  them  a  sort  of  sketch  view,  and   making   the 
museum,  as  a  whole,  a  very  interesting  and  important 
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illustration  of  his  lecture,  but  I  would  certainly  not 
m.'ikc  lecturing  in  the  museum,  as  ti  system,  a  part  of 
the  duties  of  a  keeper. 

7462.  Do  I  rightly  understand  you  that  you  \vonl<! 
preclude  him  from  formally  delivering   lectures  in  llie 
museum,  but  allow  him  to  make  use  of  the  museum  for 
subsidiary     illustrations?  —  1    would    preclude    formal 
lectures,  but  I  would  not  preclude  him   from   meeting 
a  class  there,  and  giving  them  the  sort  of  lecture  that 
many   of    us  have  enjoyed    from   Professor  Owen,  for 
instance,  in    the  British  Museum,  and  I  have    heard 
very  good   lectures   given   there   by   other  persons  ;  a 
person  walking  round   the   museum  and  illustrating 
what  has  been   said   in  the  course  of  his  lectures  by 
appealing  to  the  larger  or  more  important  specimens 
around  him,  and  which,  by  their  size  or  value,  it  would 
bo  impossible  to  have  brought  into  a  lecture  room 
under  any  circumstances. 

7463.  As   to   the  admission   of  students    to    the 
museum,  are  you  of  opinion  that  rules  should   be  laid 
down   for  their  admission  distinct  from   those  which 
apply  to  the   rest  of  the  public  ?  —  Yes,  I  think  that, 
in  fact,  the  museum  mainly  exists  for  students.     I  do 
not  believe  that  the  true  test   of  the  value  of  the 
museum  is  the  number  of  people  who  can  be  weekly 
recorded  as  visiting  it.     I  believe  that  the  true  test  of 
the  value  of  the  museum  is  the  number  of  students 
who   usefully   study  in   it,  and  for  them,  therefore,  I 
would  afford  every  convenience  that  I  possibly  could. 
I  would   give   them  rooms   and  places  in  which  they 
could  work,  and  I  would  arrange  the  collections  with 
a  view  to  their  becoming  useful  to  them  and  being 
readily  used  by  them. 

7464.  llow  far  is  that  object  which  you  have  been 
referring  to  accomplished  by  the  present  arrangements 
of  the  museum  ?  —  I  am  sorry  to   say  that,  partly  from 
our  unfortunate  needs  as  regards  space,  and  partly 
perhaps  from  our  general  regulations,  I  do  not  think 
that  that  has  been   carried  out   to  the  degree   that  it 
might  have   been.     I  know   that   in   my  own  depart- 
ment, some  time  ago,  I  used  to  have  a  great  many  men  ; 
in  fact,  almost  all  the   pupils  of  the   (School  of  Mines 
used  to  come  there  regularly  on  the   private  days,  but 
I  may  say,  almost  without  exception,  that  they  never 
come  now,  simply  because  a  very  slight   friction  was 
put  in  the  way  of  their  coming,  by  its  being  required 
that    a    letter    should    be    written  to  the    Principal 
Librarian,  asking  permission  for  them  to  come.     Pre- 
viously to  that  I  admitted  them  myself.     I  said   that 
they  might  come  on  such  a  day,  and  they  came.   Now, 
however,  properly  speaking,   they  could  not  come  in 
that  way,  but  they  have  to  write  a  letter  to  the  Prin- 
cipal Librarian,  which  has  to  be  countersigned  by  some 
one  who  knows  them,  and   in  that   way  they   are   ad- 
mitted :   but  that  little  bit   of  friction,   though  it  is  a 
very  simple  thing,    still   is  enough  to  practically  pre- 
vent  their  coming,  and    1  do   not    see   them  there  on 
private   days.     They    come    on    public    days,  but,    of 
course,  they  can   study  much  better  on   private   days, 
when,  I  am  sorry  to  say,  I  do  not  see  them  there. 

7465.  Was  that  regulation  made  in  consequence  of 
any  irregularities  or  inconvenience?  —  I  am  not  aware  ; 
it  was  some  few  years  ago,  in   Sir  Antony   Panizzi's 
time.     I  told  him  at  the  time  that  I  thought  it  would 
operate  in  that  way,  and  it  certainly  has  done  so. 

7466.  Do  you  recommend  that  students  should  be 
admitted  on  application  to,  or  on  the   recommendation 
of,  the  keeper  of  the  department  ?  —  Yes  ;  I  think  that 
the  keeper  is  the  best  person  really  to   know  whether 
a  man  is  a  fit  person  to  be  trusted  in   his   department. 
I  think,  certainly,  that  the  keepers  ought  to  be  allowed 
at  any  time  to  admit  students.      It  might  be  of  course 
by  a  card  or  in  any  other  way,  but   still   the   keeper's 
permission  should  be  enough. 

7467.  What  is  your  view  as  to  the  .(nation  of  the 
access  of  students  to  the  collections,  as  distinct  from 
that  of  the  public  ?  —  1  think  you  must  have  already 
received   some  evidence   upon  that    point,  because   I 
know  that  Dr.  Sclater  has  propounded,  at  any  rate  in 

public    newspapers,    a   method    which    is    very 


the 


ingenious,  and,  for  light  objects,  I   think   would   be 


very  successful  ;  the  idea  being,  that  a  case  is  to  be,  as 
it  were,  common  to  the  gallery  in  front  of  it,  in  which 
the  public  arc,  and  to  the  rooms  behind  it,  in  which 
the  students  may  be  supposed  to  be.  Then  the  front 
is  to  be  hermeiicully  sealed  ;  in  fact,  is  a  sheet  of  glass 
which  is  firmly  fastened  in  and  rendered  air-tight, 
and  I  he  hack  is  movable.  And  with  regard  to  light 
objects  I  believe  that  that  is  a  perfectly  feasible  and 
a  very  good  plan,  and  J  am  quite  confident  it  could  be 
carried  out  with  very  little  money :  and  it  would  be  pos- 
sible for  a  person  standing  in  front  of  the  case  to  assist 
a  person  standing  at  the  back  in  the  arrangement  of 
objects,  so  that  they  should  be  well  seen  in  front — e-pe- 
cially  in  the  ease  of  small  things  like  birds,  with  which 
Professor  Sclnter  is  familiar — but,  I  think,  as  regards 
heavy  things  there  would  be  difficulty  in  it.  Neverthe- 
less, I  venture  to  think  that  even  that  might  be  got  over 
by  a  mechanical  method  which  I  would  propose,  and 
which  is  this :  that  instead  of  your  merely  moving 
away  the  back  of  the  case,  and  having  the  shelves  in 
front  of  you  on  which  you  arrange  the  light  things 
from  behind,  you  should  move  out,  where  it  is  requi- 
site, the  whole  of  the  case,  that  the  whole  case  should, 
in  fact,  bo  an  iron  framework  moving  upon  rather 
large  wheels  let  into  its  sides,  which  might  move 
upon  two  fixed  rails.  In  that  way  I  believe  you 
could  move  out  the  whole  of  the  core,  so  to  say,  of  the 
case  from  the  kind  of  bays  in  which  you  would  exhibit 
your  specimens.  You  might  stand  in  front,  and  ar- 
range it.  In  exhibiting  large  masses,  you  might  have 
some  kind  of  girders  to  support  the  massive  objects, 
and  then  wheel  the  whole  case  forward  into  its  place 
and  fasten  up  the  back  of  your  case  by  means  of  iron 
screws  to  the  wall.  I  believe  that  in  that  way,  with 
velveted  flanges,  you  could  perfectly  succeed  in  doing 
with  the  heaviest  specimens  what  Dr.  Sclater  proposes 
to  do  with  lighter  objects.  The  expense  would  cer- 
tainly be  something  to  be  considered,  but  when  you 
are  making  a  good  many  of  such  cases  it  is  merely  an 
engineering  question  of  how  it  should  best  be  done 
economically  as  well  as  effectively. 

7468.  Has    anything  of   the  kind    ever    been    at- 
tempted ? — I  am  not  aware  that  it  has.     1  think  we 
are  living  in  an  age  when  any  engineer  would  give  a 
plan  for  making  such  a  thing  as   this,  and  make  it 
perfectly  feasible  almost  on  any  scale  that  you  please, 
and   at   an    expense    that   would   be   nothing    very 
tremendous. 

7469.  Do  you  think  it  is  desirable  that  the  museum 
should  be  open  in  the  evening  ? — We  tried  it  with  the 
British  Museum.     I  do  not  know  that  our  comparative 
failure  is  a  proof  that  it  would  not  be  a  desirable  thing. 
I  think  it  is  very  likely  if  it  were  open  in  the  evenings 
more   permanently  the   people    would  gradually  get 
accustomed  to  it  ;  they  would  know  it  was  open  and 
come  there.    But  certainly,  thus  far,  it  has  not  been  a 
successful  experiment  in  Bloomsbury. 

7470.  To  what  extent  is  it  open  now  in  the  even- 
ings ? — Last  year,  I  think  it  was  open  for  about  two 
hours,  namely,  from  6  till  8  o'clock  on  Mondays  and 
Saturdays. 

7471.  Was  that  in  summer  or  winter? — In  sum- 
mer.    This  summer  again  it  is  going  to  be  tried  on 
Mondays  and  Saturdays,  but  I  cannot  tell  why  it  has 
never  succeeded  very  well.     I  think  the  Sunday  after- 
noon opening  would  be  quite  a  different   thing.     I 
believe   you  would  have  the  place  crowded  if  you 
opened  it  on  Sunday  afternoon. 

7472.  It  is  not  opened  now  on  Sunday,  is  it  ? — No, 
it  has  never  yet  been   tried.     That  is  a  thing  which 
I  look   forward   to   as  a  great  step  for  bringing  tho 
museum   before   the  eyes  of  the  many,   if  that   is   a 
desirable  thing,  which  to  a  certain  degree  it  is. 

7473.  When  it  is  open  in  the  evenings,  is  it  neces- 
sary to  have  gas  ? — No,  it  is  done  at  the  time  of  year 
when  we  get  natural  light,  so  that  we  have  not  had  gas. 

7474.  Would  it  bo  objectionable  to  require  lighting 
it  in  the  evening  ? — I  am  a  little   at  issue  with    my 
colleagues  upon  that  point.   The  Trustees  asked  us  the 
question  some  time  ago,  and  I  am  afraid  that  I  was  the 
only  one  who  was  of  opinion   that  it  could  be  done 
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without  lllirili  I"  llif  collections.  1  beliexe  nil  my 
colleagues  iravc  sin  opinion  the  other  way.  It  cer- 
tiiitily  would  bo  a  very  expensive  tiling  to  do  with 
the  present  structure,  so  as  to  make  il  safe  Mini  remove 
the  products  of  combustion  ;  l>ut,  nevertheless,  il  ap- 
,|  to  me  lliat  il  would  be  perfectly  feasible,  and 
tliut  il  was  merely  n  question  for  the  engineer  and 
the  architect. 

747.3.  (Dr.  S/inr/ifff.)  Could  provision  be  made  for 
lit   in   the  new  building,  ill   case  it  was  required  ? — 


1   '  _ 
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I  should  think  without  auy  dilliciilly  whatever.  An 
architect  who  could  not  make  it,  1  think  .should 
hardly  !>e  entrusted  with  such  a,  responsible  duty. 

747<>.  (Chairman.)  For  how  many  hours  should 
you  like  to  have  il  open  on  Sunday  aftiTiiooiis  ? — 
I  should  say  from  two  (/clock  as  long  as  it  was  light. 
It  would  be  an  expensive  thing  in  some  degree, 
because  you  certainly  would  have  to  add  somewhat 
to  your  staff,  and  you  would  have  to  give  more  pay, 
or  a  proportionately  larger  holiday  at  other  times.  I 
do  not  think  yon  would  want  more  than  that,  some 
of  the  attendants  would  probably  undertake  the,  duties 
simply  for  additional  pay.  There  would  be  a  certain 
amount  of  option  to  be  given  them  between  those 
two  things,  but  the  addition  to  your  staff  would  not 
be  very  great. 

7 -477.  Do  you  think  that  much  may  be  done   in 
the  way  of  exchanges  ?— I  have   done   a  good   deal 
myself  in   the   way  of  exchanges,  and   it  is    a  sub- 
ject  on  which  I  would   speak  with  a  decided  opinion 
myself,     although    I    know    that    I    am    rather     in 
the  minority  again  on  that  point;  but  I  do   believe, 
myself,  that  the  position  that  a  keeper   hi  a  national 
museum  holds  is  one  so  immensely  advantageous  as 
regards  the  acquisition  of  specimens,  that  it  is  a  very 
desirable  thing  indeed  that  it  should  be  utilized  for 
the   good    of    other   museums,  besides    the   national 
museum.     In  point  of  fact,  many  a  very  fine  mineral 
1  have   rejected,  and  at  this  very   moment    there   are 
minerals  in  my  room  that  I  am  goingjto  reject,  because 
I.  have  got    minerals  very  nearly  as  fine,  and  I  do  not 
think  it  right  to  go  to  the  expense  of  giving  a  great 
deal  of  money  to  buy  still  finer  minerals,  when  I  have 
got  some  that  are  so  nearly  equal  to  them.     If,  on  the 
other    hand,    1    were  looked  upon  as   a   person    who 
was,  in  a  case  of  that  kind,  acting  not  only  for  my 
own  department,  but  in  n  more  or  less  direct  way  for 
other  museums,  I  should  have  no  hesitation  in  buying 
such  specimens.      I  should  then  be  able  to  say  at  once 
the  museum  in  Dublin,  or  the  museum  in  Edinburgh,  or 
.Manchester,  or  somewhere  else,  will  be  delighted  to 
get  what  had  till  now  been,  perhaps,  my  first  specimen, 
and  I  could  write  to  them  saying,  "I  have  such  and 
such  a  specimen  come  in,  and    I    have   such  a  spe- 
|*  cimen   for  which   1    gave  so  much  at  another  time  ; 
1    you    take   the   original    specimen,  and  enable 
"  me  to  buy  this,  or  if  I  can  get  you  such  a  specimen 
t    sucii    a    price,    will    you    take     it  ?  "  or   if,  for 
instance,  the   governors    of  |]l(.    museum  were  to  say 
I  might  purchase  ;l  ,],;„,,   of   lh.|t  kin(]  wkh  t])0 

s  ornamenting  and  benefiting  some  other 
Museum,  I  should  be  able  to  add  a  finer  mineral  to 
'".yov  '"1  at  Hie  Mine  time  be  gore  of  bane- 

ting  another  public  museum  to,,.      And.  on  the  other 
mud,    I     maintain    that     if    duplicate    specimens    were 
•cut   out    from    the  Museum    to  ,,,1,,.,.   ,„„„.„, ,|S   ,..„.,,. 
fully  labelled,  an.)  with   the  authority  of  a  department 
in  !)„•  National  Mil.-,-,,,,,,  ,h,.y    would  cam    with  them 
to  tbOM  other   museums    a    vain,'    which    'they    do  not 
ways  carry    when    they    are    bought    directly    from  a 
eould    mention    a   ease  which    I    happen  to 
in  wind,  very  large  purchases  were  made  a  few 

-   ''•'""    "   dealer   of  minerals,    !„   London, 

1    am    perfectly   confident   that  a,  considerable 

DOT  have  goi t  with  wrong  labels,  perhaps 

'"•""""•""I  Bpeclmene,  and  ceiteinly  as  to  tie  localities 

"I   Hie  specimen*.     Those  are  the  kind   of 

*  that  would  neTetoecup  with  specimens  of  thW 

ratted  by  the   Unii.i,  Museum,  and,  therefor     I 

that,  as  regards  n,y  own  department,    I   could 

'•    "I    immense    use    (.,   pfh,  ,„,] 


improve  my  own  collection  there,  if  !  had  considerable 
latitude  accorded  to  me  with  respect  to  expenditure 
of  the  kind  that  I  have  been  speaking  of.  I  do  not 

know  whether  we  si Id  consider  them  as  exchanges 

or  whether  we  should  consider  them  as  gifts,  perhaps 
gifts  are  even  better  than  exchanges  when  tli, 
made  by  the  Nation  to  iNational  Museums,  especially 
to  such  small  local  and  colonial  museums  as  the  <  ;d- 
vernnient  might  be  ready  to  support  in  that  way.  I 
am  convinced  that  we  might  be  in  this  manner  not 
eoly  .(benefiting  ourselves,  but  that  we  should  rcallv 
rise  into  a  National  Museum  in  a  sense  that  we  are 
not  at  present,  and  I  do  not  think  we  can  be  until 
we  are  en  rii/ipnTt  in  that  or  in  some  similar  method. 
with  other  museums  of  the  British  world,  including 
India. 

7478.  Would  an  arrangement  of  this  kind  involve 
much  increase  in  cost  ? — It  would  involve  some  cost. 
In  my  own  department  it  would  give  us  a  little  more 
work.     1  should,  perhaps,  need  one  more  assistant  if  it 
became  a  large  and  an  important  thing,  but  otherwise  it 
would  only  give  us  a  little  more  work,  and  it  is  a  work 
which  we  would  do  very  cheerfully,  because  it  would 
be  for  the  improvement  of  the  collection.     As  far  H 
the  expense  goes,  of  course,  I  should  require  consider- 
able  purchasing  power,  that    is  all.     I  have  a  very 
good  fund  allowed  me  at  present  for  purchases,  anil 
I  do  not  think  it  would  require  to  be  very  much  in- 
creased to  enable  my  department  to  be  of  great  use  in 
the    way    proposed.     Of  course   the  grant   could  be 
increased  to  any  extent,  and  the  use  of  it  in  that  way 
could   be  increased   very  largely  indeed,  but   still    1 
think  it  could   be   increased  quite  sufficiently  largely 
to  be  felt  by  other  museums  to  be  of  great  use,  without 
anything  very  perceptible  in  the  estimates. 

7479.  But  if  the  scheme  answers  1  presume  you  do 
not  consider  that  any  large  permanent  increase  of  ex- 
pense will    be  entailed  ? — Not    any  large    permanent 
increase,  but,  of  course,  as  I  say,  it  could  be  incn 
very  much.     A  case  of  this  kind  happens.     Perhaps  I 
receive  from   Cornwall,  or  from  somewhere  abroad,  a 
large  number  of  specimens  to  choose  from,  many  of 
which  are  specimens  of  the  same  thing.     I  select  from 
them  those  that  I  most  want,  and  the  rest  I  send  back. 
But,  if  I  were  going  to  purchase  the  whole  lot  I  could 
buy  them  much  cheaper  than  I  could  buy  a  few,  and  in, 
that  way,  undoubtedly,  I  could,  by  a  not  very  consider- 
able extension  of  my  grant,  acquire  duplicates  to  such  an 
extent  as  would  enable  me,  really  to  send   almost   col- 
lections instead  of  specimens  to  other  museums.     ( )[' 
course  one  does  not  wish  to  carry  the  thinir   too  far. 
In  all  these  cases  it  requires  judgment   and  "prudence, 
to  assign  limits  to  the  extent   to   which   you    would 
carry  a  proposal  of  that  kind. 

7480.  Are  there  any  considerable  number  of  local  or 
provincial  or  Colonial  museums  that  would  be  c;lad  to 
enter    into    an    arrangement,    of  that    kind    with    the 
British  Museum  ? — J  should  think  so.     I  do  not  know 
exactly,  but   I   should   think    there  would    be    several 
Colonial  ones,   and    certainly   four    or   five    in    Great 
Britain.    ( )f  course  I  have  never  broached  the  subject, 
because  1  have  never   had  any  authority  to  do   so.      I 
have   made    exchanges   myself  with    foreign    as   well 
as  colonial,  and  museums  'in   England.     1  "have   made 
exchanges,     for     instance,     with'    Madras     and     with 
Calcutta,    and  with   other    places    (to    a    considerable 
extent,   in  the   way  of  meicorolites,  for  instance),  and, 
in  the  way  of  minerals.  I  have  sent  out  small  collections 
of  minerals    carefully   labelled    in   exchange    for  single 
important  specimens.     There   have   been   various   ex- 
changes in   a  small  way  that    I  have  done,  and  1  ha\e 
no  doubt    that  if  the  thing  once  were    recognised  afra 
system,  one  could   carry  it  out   in   a    much  larger  and 
better  manner. 

7481.  At  present,  are  you  frequently  in  communi- 
cation with  the  keepers  of  mineralogies!  departments 
in    oilier   museums? — Very  frequently,  constantlv   in 
fact  ;  they  are,  many  of  them,,  I  may  say,  mv  personal 
friends. 

7482.  (Sir. I.   l.,<bbock.)     You    think,   if    I  ninlcr- 
-t.M'd  V,,,,  rightly,  that  the  British    Museum   nii^ht  lu> 
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niade  very  much  more  useful  to  science  than  it  is  at 
tin-  present  time  ? — I  think  it  could,  certainly. 

7483.  You  do   not  consider    thai    the  mere    move- 
ment. In    South    Kensington   /in-    .vr    would    have    tliat 
effect,  at   ill!  ? — I    think    not.   at    all.      In    I'm-t,   I    liavi: 
always  viewed  it  in  the  eonlrary  light.    L  liuve  always 
considered  tlu:  locality  ol'  South  Kensington  very  much 
against  us,    lint,  at   the,  same,  time,  if  we  go    then-,  the 
next    thing    is    to    consider    how   we    ean    make    the 
nuiseuin  there  most  attractive  to  students. 

7484.  Without,  of  course,  expressing  any  opinion  as 
to  the  individuals,  do  you  think  the  present  system   ol1 
Trustees  a  desirable  form  of  government  fora  National 
Museum  ? — I    have   expressed  my  opinion   upon    that, 
very  decidedly  before,  in  my  evidence  before  the  Com- 
mittee of  the  House  of  Commons,  and  J  still  adhere  to 
it.     I  do  not  think  that  so  large  a  body  as  the  Trus- 
tees, a  body  elected  so  little  with  a  view  to  I  he  scien- 
tific wants  of  the  museum,  is  really  a  body  which,  if 
you    had    a    tabula    riisn,  yon    would  select    for    the 
<  ioviirnnumt.      Of  course,  yon    must    remember    that 
things  that   are,  have   to   be   reasoned  about  rather 
differently  from  things  that  one  would  wish  to  he. 

7485.  i  do  not  understand  th.at  you  would  wish  to 
do  a  way  with  the  governing  body  of  Trustees  altogether, 
but  rather  that  they  should  be  fewer  in  number? — I 
own    that     I   have   a  sort  of  idea   myself  that   the 
system  by  which  the  Observatory  at   Greenwich  is  at 
present,  I  do  not  say  kept,  in  order,  because  it  does  not 
want  keeping  in   order,  but  by  which    it   is  generally 
supervised,    and   regulations   I  believe    made    for    it, 
namely,  a  Board  of  Visitors,  seems  to  mean  exceedingly 
good  way  of  performing  the  sort  of  supervising  duties 
that  are  required. 

7486.  The  Board  of  Visitors  at  Greenwich  go  down 
to  Greenwich  once  a  year,  do  they  not  ? — They  only 
go  once  a  year,  but  a  Board  of  Visitors  to  the  Museum 
might  go  every  quarter,  or  every  half  year,  or  whenever 
they  pleased,  in  fact. 

7487.  Do   you  think   it  would  be  a  good    plan  to 
specify  beforehand  certain  formal  meetings  ? — 1  think 
these  are  questions  of  detail  which  would  arise  very 
much   more    when    one   had   got    the    thing   in    full 
working.     Sometimes  you  would  want  more    frequent 
meetings,  at  other  times  you  would  want  fewer  meetings. 
I  think  that  those   are   things  that  ought  to  be  left  in 
the  hands  of  the  Visitors  themselves,  or  of  the  Minister 
to  whom  the  Visitors  would  be  responsible. 

7488.  Then  it  is  not  the  frequency  of  the  meetings, 
but  a   limitation  in  the  number  of  the  Trustees  that 
you    advocate  't — The  limitation   of  the  number  and  of 
the  authority.     I  want   them   to  be   rather   a   super- 
vising than  an  administering  body. 

7489.  Also  I  presume  you  would  wish  that,  as  in 
the  case  of  the  Visitors  at  Greenwich,  they  should  be 
chosen  for  scientific  attainments  ? — Certainly. 

7490.  You  would   think  it   probably  desirable   that 
the   Presidents   of  the   principal    scientific   societies 
which  are  concerned  with  biology  should  be  cx-offirio 
members   of  the  body  of  Trustees  or  Visitors,  or  by 
whatever  other  name  they  might  be  called,  at   the 
British  Museum  ? — Certainly  1  at  one  time  thought  all 
such  personages  should   be   c.f-officio  members  of  such 
a  hoard.     But  if  1  may  venture  to  speak  of  such  august, 
bodies  with  some  freedom,  I  would   say  that  I   do  not 
quite  feel  sure  that  the  Presidents  of  those  bodies  are 
always  elected  entirely  for  their  scientific  attainments. 
I  would  instance,  for  example,  the  Zoological  Society. 
I  am   not   a  member  of  the  Zoological   Society,  but 
from  what  1  have  heard  of  it,  I  have  been  led  to  the 
opinion  that    they  have  not  always  elected  a  person 
to  be  President  of  the  Zoological  Society  because  he 
was  an  eminent  scientific  man. 

7491.  At  any  rate,  that  remark   does   not   apply  to 
the    present  President    of   that   Society,   who    is    an 
eminent   ornithologist  ?  —  Certainly  not,    if   that    is, 
indeed,   the    case.       The     Linnn-an    Society    and    the 
Royal  Society  certainly  are  not  in  the  least  amenable 
to    such   an   observation,  nor  the  Geological  Society, 
which  is  always   headed   by  a   geologist,  and  certainly 
the  Presidents    of    those    societies    I    should    think 


eminently     til      l<>     he     members     of    HU(.n     ,t     !„,„,.,!_ 

Originally    I    h.-M    ihe    \cry    same    view    which    von 

suggest,  but.  I  hail  a  little  mis^uin;.'  on  the  ground 
that  I  was  afraid  that  it.  \\;i-  not  nKv.-n-  the  COM  that 
person.,  were  ph.ced  in  those  chairs  for  their  scientific 
attainment*.  If  yon  could  ensure  that,  or  if  there 
were  a  certainty  that,  the  majority  nf  them  would  he 
BO,  I  certainly  think  that  they  would  form  admirable 
persons  I'm-  such  a  board. 

7492.  Do  yon  know  a  case  in  which  tin-  1'n-ident 
of  the  I  Jmncaii  Society  or  the  Ecological  Socielv  ba- 
llot been  selected  for  scientific  attainments:- — '.No,  I 
think  quite  the  contrary. 

7-1:*;!.  Then  it  would  be  quite  exceptional,  if  they 
W(  re  not  ? — Yes,  I  think  so.  In  selecting  the  iOtietieS, 
I  should  leave  il  to  the  Minister  In  select  the  BOOil 
and  he  would  be  advised  by  persons  of  eminence  in 
science  as  lo  which  were  really  the.  propel-  societies  to 
furnish  persons  who  would  be  quite  the  men  for  such 
a  position,  but  i  presume  that,  von  do  not  mean  to  ask 
me  whether  I  propose  that,  such  a  hoard  should  con- 
sist exclusively  of  such  gentlemen,  tor  \ou  would,  I 
suppose,  associate  with  them  some  other  persons. 

7494.  Clearly   not  ;  the.    I 'residents  of  the  principal 
societies,  of  course,  would  be   selected  after  due   con- 
sideration, and   they  would  form   c.i  officio  a  part   of 
the  governing   body  of  the  British   Museum? — Yes; 
at   present  at  the  British  Museum   we  have   the  Pre- 
sident of  the   Royal   Society,  an   t:r-o(ficiri  member  of 
ihe,  board,  and  also  the  President  of  the  Col  hj 
Physicians. 

7495.  The  Royal  Society  of  course  is   the  foremost 
of  all  our  scientific  societies,  but  at  the  same  time  Ihe 
President  of  the  Royal  Society,  being  very  often  chosen 
for  mathematical  attainments,  is,  perhaps,  less  likely,  is 
he  not,  to  be  in  all  cases  so  invariably  a  tit  person  to  be  a 
member  of  the  governing  body  of  the  British  Museum 
as  the  President  of  the  Geological,  or  one  of  the  other 
Biological  Societies? — My  answer  to  that   would   be 
on  the  contrary.     Perhaps  you  are  aware  that  1  have 
proposed   the   possibility  of  my  department  being  dis- 
severed   from   the    biological   portion    of   the:    British 
Museum,  but  if  my  department  is  to  form  part  of  the 
museum   I  should -be  extremely  pleased   to  think  that 
we  had  upon  our  board  a  mathematician,  and  a  phy-ici.-t, 
and  a  person  who  could  appreciate   crystiillog'nipbic. 
and  morphological  questions. 

7496.  You  would  think  it  desirable,  would  you  not, 
that  the  more  special  biological  societies  should   alto 
be  represented  ? — Yes,  fully  represented  ;  but  if  mine- 
ralogy is  to  be  a  part  of  the  new  museum,  I  think  that 
the  President  of  the  Chemical  Society  would  certainly 
have  quite    as  fair    a  claim    to    sit    upon    it   as  the 
President  of  any  other  society,  mineralogy  being  prac- 
tically a  branch  of  chemistry. 

7497.  What  would  you  consider  to  be  a  convenient 
number  for  the  Board  of  Trustees  or  Visitors,  as  they 
might  be'called,  of  the  British  Museum? — 1    think  'i 
should   limit   them  to  the  number  of  the  muses.      1 
think  that  nine  would  be  a  quite  large  enough  body. 

7498.  Would  you  say  five,  representing  the  principal 
biological   scientific   societies,  and    the  Royal  Society, 
and    that   the   other  four  or   five   would  probably   be 
best  appointed  by  a  responsible  Minister  of  the  Crown  ? 
— I  think  so,  the  five  representing  all  the  societi 

7499.  And  the  appointment  to  places  in  the  British 
Museum,  if  I  understand  you  aright,  you  think  should 
be  made  by  the  Minister  on  the  recommendation  of 
that   body? — I  think    so;  at  the   same  time  1  should 
much  wish    that    in    such    a    body   you    should    con- 
sider the  position  of  the  Keepers.      I    think  that    their 
position   relative   to  that   body  is  a  matter  which  you 
should  consider   very  carefully  with  regard  to  m 

to  the  board,  and  with  regard  to  their  presence  at 
their  meetings,  and  so  on.  One  of  the  things  I  am 
pointing  to  is  this,  that  practically  speaking  proposals 
regard  ing  subordinate  appointments  in  the  departments 
ought  to  emanate  from  the  keepers.  In  the  case  of  a 
vacancy,  .1  think  the  board  should  in  the  first  place 
look  for  a  recommendation  to  the  keeper  of  a  depart- 
ment; he  would,  practically,  I  presume,  recommend 
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it  seems  to  me 
that  you  are  very 
much  intervention 


-on  or  persons  to  the  board  that  you  have  hoen 
MM"ikiii"  ..I',  uu.l  they  would  have  the  responstluhty 
of  rceo.nmending  that'  ,H-rs,,n  directly  to  tli.'  minister  ; 
but  the  whole  responsibility  of  appointment  OHgh1  to 
re-t  with  the  minister.  At  present 
that  we  sutler  IV,.  in  the  difficulty 
likely  to  get  into  it'  we  have  too 
between  the  keeper  and  the  minister;  thnl  is  to  say, 
the  responsibility  not  really  falling  any  whore,  bat  being 
divided  among  "many.  It  is  a  very  important  thing 
that  pnlilie  scientific  opinion  should  be  brought  to 
bear  upon  the  persons  who  make,  an  appointment  of 
this  kind,  which,  perhaps,  the  minister  might  be  too 
great  a  man  to  feel,  but  which  the  keeper  of  a  depart- 
ment would  most  distinctly  feel  ;  therefore,  1  think 
that  v.iur  board  of  visitors,  while  keeping  for  nse  in 
special  cases  the  right  of  intervention,  should  rather 
be  considered  as  handing  ou  the  recommendations  of 
the  keepers  with  respect  to  appointments  than  as 
making  distinct  specific  appointments  of  their  own.  In 
fact,  an  appointment  of  this  kind  should  be  considered 
as  emanating  from  the  keeper,  and  if  an  appointment  is 
objected  to  by  the  governing  body  they  would  object 
to  it  on  their  own  responsibility,  and  throw  it  back  upon 
the  keeper,  as  it  were,  they,  in  such  a  case,  intervening 
between  the  keeper  and  what  they  conceive  to  be 
the  interests  of  the  museum,  where  they  think  that 
lie  is  not  sustaining  those  interests.  One  would 
consider  that  the  keeper  was  the  person  who  would 
know  best  what  was  wanted,  and  that  the  board 
would  simply  hand  on  his  recommendation,  only  inter- 
fering with  it  when  they  felt  that  the  recommendation 
was  one  which  was  not  a  proper  one. 

7500.  You  think  that  the  keepers  of  the  depart- 
ments should  have  greater  freedom  of  access  to  the 
governing  body  ?  —  I  do  ;  emphatically  so. 

7501  .  Do  you  not  consider  that,  subject  to  the  control 
of  Trustees,  the  whole  museum  should  be  under  one 
Director  ?  —  In  my  opinion  it  is  a  matter  of  very  little 
importance  whether  it  is  under  a  single  director  or  not. 
1  think,  if  you  have  a  body  of  keepers,  as  I  said  before, 
and  entrust  the  directorship  to  one  of  them,  perhaps 
annually  and  in  rotation,  as  has  been  proposed,  I  under- 
stand, by  the  Commission  in  another  case,  that  would 
answer  the  purpose  perfectly.  On  the  other  hand,  if  it 
is  thought  by  people  generally  that  a  place  of  distinction 
like  that  is  a  place  which  should  be  filled  permanently 
by  a  distinguished  man,  I  should  be  the  last  person  to 
say  that  it  is  not  so.  I  do  not  myself  feel  that  I  care 
at  all  about  it  as  a  keeper.  I  feel  that  I  could  work 
equally  well  under  either  system.  I  do  not  believe 
very  much  in  the  great  advantage  of  a  Superintendent 
over  the  whole,  because  he  cannot  understand  all  the 
subjects. 

7502.  If  you  had  one  General  Director,  I  presume 
that  the  recommendations  of  the  keepers  with  reference 
to  appointments  would  go  to  the  Board  of  Trustees  or 
the  Visitors  through  that  general  director,  would  they 
not  ?  —  I  presume  that  they  would,  and  thereby  you 
would  interpose  yet  one  more  step  in  the  ladder  which 
I  want  to  make  as  short  as  I  can  ;  you  interpose  one 
more  point   at  which    interference  is  engendered  and 
responsibility  become"  dissipated. 

7503.  Under  these  circumstances  yon  would,  there- 
fore, have  four  such  steps  ;  would  it  not  be  better  to 
h-ii\c  I  he  sul>ordinatc  appointments  in  the  museum  to  the 
body  of  Trustees  or  Visitors,  reserving  to  the  Minister 
of  State    the    appointment     perhaps    of   the  Director 
and  of  the  Visitors  or  Trustees   themselves?  —  1  ju.-i 
now   spoke   about  two  kinds   of   subordinate  officers 
which    I    think    it    is  very   important    that    museums 
should   have,  namely,  those  who  arc  temporarily,  not 
permanently,  employed  on  the  stall',  and  those  who  are 
on  the  >latf.    I  think  that,  perhaps,  the  question  which 
you  have  raised  might  be  really  solved  by  appropriating 
the  appointments  of,  we  will  say,  tcniporaryjiersons,  to 
the  keeper  alone,  and   letting   all  other  appointments 

'  in  the  body  that  you  speak  of,  or  vest  in  the 
Minister  on  their  recommendation.  I  think  that  might 
do,  but  I  have  always  felt  great  difficulty  about  this 


question  of  appointments  ;  the  great  thing  is,  I  think, 
t.i  throw  the  responsibility  somewhere. 

7504.  You  consider,  do  you  not,  that  if  the  museum 
were  open  on  Sunday  afternoon,  it  would  be  very 
larirelv  used  ? — 1  do. 

7 .")(').").  And  you  do  not  see  any  practical  difficulty 
in  that  ? — I  see  none  whatever;  it  is  merelva  question 
of  employing  a  lew  more  persons,  or,  perhaps,  even 
employing  the  police,  which,  of  course,  comes  to  the 
same  'thinjr  :  it  means  a  certain  amount  of  expense. 

7506.  Yon   do   not   consider  that   those  who  would 
visit  the  museum  on  Sundays  would  be  the  least  more 
likely  to  interfere  with   the  specimens   than  any  other 
persons  ? — No;  rather  the  contrary,  I  should  say. 

7507.  And  you  believe  that  their  visiting   the  mu- 
seum would  have  a  good  effect  upon   them  ? — Very 
good  indeed. 

7508.  Arc  the  museums  abroad  in  many  eases  open 
on    Sunday  ? — I  am  not  myself  personally    very    well 
acquainted  with  what  the   regulations  abroad  are,  but 
in  some  cases,  I  think  in   Germany,  some  of  the  mu- 
seums are  only  open  on  Sunday,   and    I    understand 
that  they  are  largely  attended. 

7509.  Have  you  ever   heard  of   any  complaint   in 
those  places  of  the  conduct  of  the  visitors? — Nothing 
whatever. 

7510.  As  to  opening   in   the  evening,  do  you  not 
think   that  the  fact  of  the  museum  not  having  been 
more  largely  visited  in  the  evening  was  very  likely  in  a 
great  measure  due  to  the  fact  of  its  being  open  not  being 
as  yet  generally  known  ? — It   is  possible,  but,  ou  the 
other  hand,  I  think  that  after  a  week  or  two  things  of 
that  kind  do  get  known  about   the  museum.     I  illus- 
trate it  in  this  way,  that  in  Easter  week  and  Whitsun 
wcrk  you  often  find  that  on   the  Tuesday,  which   is 
generally  a  private  day,  we  have  a  very  thin  attendance 
because  people  have  not  learned  that  in  those  weeks  the 
museum  is  open,  but  on    the   Thursday  you  will  very 
often  have  a  very  good  attendance,  people  having  found 
out,  in  that  short  time,  that  the  museum  is  open  for  the 
week,  and,  therefore,  I  do  think  that  after  it  has  been 
open  a  week  or  two  in  uumincr  it  ought  to  get  much 
more  widely  known   among    the   working   classes   of 
London  than  it  seems  to  be.     That  has  always  puzzled 
me.     I  cannot  understand  the  reason  why  the  opening 
in  the  evening  has  been,  I  am  sorry  to  say,  a  failure 
thus  far. 

7511.  As  artizans  generally  work   until  6   o'clock, 
probably  they  would  hardly  have  time  to  go  home  and 
change  their  dress  and  come   to  the  museum  before  it 
was  closed? — That  very  likely   is  the  explanation  of 
it,  but  on  a  Saturday  that  would  not  be  1111  explanation, 
because  they  break  off  work  earlier. 

7512.  (Professor  Smith.)  In  what   manner  arc  the 
vacancies  in  the   British  Museum   now   filled  up  ;   I 
mean,  when  a  vacancy  takes    place,   is   there  public 
notice  given  of  it  ? — I  think  there   is  very  great  defi- 
ciency of  public  notice.     Generally  speaking,  there  is 
n  book  kept  by  the  Principal  Librarian,  and  the  persons 
who  arc  candidates  Cor  appointments  enter  their  names 
in  this  book,  and  from  those  names,   which    are   also 
accompanied  by  testimonials  in  the  hands  of  the  Prin- 
cipal Librarian,  persons  are  selected  by  the  Principal 
Trustees,  sometimes,  I  presume,  on  the  recommenda- 
tion of  the  Keepers,  and  sometimes,  probably,  on  the 
recommendation  of  the  Principal  Librarian,  bat  they 
are  recommended  to  the   Principal  Trustees,  and  they 
drop  from  I  he  clouds,  as  it   were,   into   the   Museum. 
One  does  not  know   on  what  grounds  they  have  been 
eleeted,   or  on  what  grounds  men  have  been  rejected, 
but  in  that  way  the  appointments  are  made.     My  own 
experience  is,  that    if  a  keeper  asks   for  a  particular 
person,  as  a  rule,  he  will  get  him.     I   have   had  in  my 
department,    I    think,  six  appointments,  and  of  those 
live  were  made   by  the  Principal  Trustees  at  my  own 
suggestion,  they  having  appointed  the  persons  whom 
I  recommended,   and   I  attribute  to   that  very  much 
the  quantity  of  work  which  I  have   been   able   to  do 
in  my  department :  I  have  always  had  good  men  in 
consequence. 
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7513.  Arc  the  higher  offices  in  tlic  Museum  gene- 
rally filled  by  promotion  from  the  lower  ones  ? — I 
believe  1  tun  almost  a  solitary  exception  in  the  Mu- 
seum to  that.  When  my  department  was  (-rented.  I 
was  brought  in  from  without.  Every  other  keeper, 
and  every  other  assistant  keeper  in  the  Museum  is,  1 
believe,  appointed  from  tin;  subordinate  situations  of 
assistants. 

7.514.  Do  you  believe  that  that  system  of  tilling  np 
the  higher  appointments  by  promotion  from  the  lower 
ones  is  calculated,  in  tliu  long  run,  to  secure  the  ser- 
vices of  the  best  men  (in-  the  Museum? — Under  the 
present  system  I  do  not  think  it  is.  I  think  unless 
you  have  an  opportunity  of  weeding  out,  ns  it  wen1, 
the  men  who  occupy  the  position  of  assistants,  unless 
you  can  select  your  keepers  from  a  select  body  of 
assistant^,  a  body  of  very  select  men,  I  do  not  quite 
see  how  you  are  to  secure  for  yourself  the  best  men. 
In  fact,  it  has  always  been  some  little  astonishment  to 
me  that  we  have  got  the  very  good  men  that  certainly 
many  of  our  keepers  arc  by  the  present  method. 

7515.  As   a  matter  of  fact,  do  you  find    that   the 
inferior  appointments  in  the   various  departments  of 
the  British  Museum  attract  as  candidates   men  who 
have  been  educated  at  the  public  schools,  or  at  the 
Universities,    for   instance  ? —  I   think  not,   certainly. 
The  appointments  are  not  good  enough,  the  progress 
is  too  tedious,  and  the  ultimate  reward  of  even  keepers 
is  so  very  small  in  a  pecuniary  point  of  view,  and  I 
might  also  say  in  the  consideration  they  enjoy,  that 
I  do  not  think  that  the  method   of  appointment  at 
present  is  at  all  calculated  to  ensure  your  getting  the 
ablest  men  into  those  lower  appointments. 

7516.  Are  the  candidates  for  those  lower  appointments 
examined  by  the  Civil  Service  Commissioners  ? — Not 
quite  always,  but,  except   in  one  or  two  exceptional 
cases,  they  go  before  the  Civil  Service  Commissioners 
and  pass  an  examination. 

The  witness 


75  17.  Hut  the  examination  is  not  competitive,  M 
it?—  No,  it  is  not  competitive.  I  belie\e  in  no  case  j^ 
is  it  competitive.  It  depends  141011  what  the  appoint-  '• 
men)  is.  If  a  man  is  appointed  to  the  lowest  step  on 
the  ladder  of  assistantship,  that  is,  if  hi-  in  first  made  25  April  1871. 
what  is  called  a  transcriber,  he  undergoes  a  simple  ex-  - 
animation,  and  when,  again,  he  is  appointed  as>Mant, 
should  lie  rise  to  that  rank,  I  believe  that  he  undergoes  a 
second  examination  as  assistant,  but  alter  that  he 
undergoes  no  oilier.  Of  course,  it  is  only  what  you 
call  a  pass  examination  —  it  is  i.ot  a  competitive  or 
class  examination  at  all.  With  regard  to  1'rofc^nr 
Smith's  question  about  the  public  school  men  and 
Univcrsitv  men,  I  should  say  that  they  are  quite  an 
exception  In  the  museum.  With  one  or  two  distin- 
guished exceptions,  we  have  hardly  a  man  known  at 
the  Universities  at  all,  or  public  schoolboys  either. 

7518.  Do  you  attribute  that  simply  to  the  places 
not  being  good  enough  to  attract  them,  or  to  any  want 
of  desire  on  the  part  of  the  authorities  to  secure  the 
services  of  such  men  ?  —  It  would  hardly  be  for  me  to 
attempt  to  answer  that  question,  because  I  cannot 
assign  any  motive  to  my  colleagues  or  other  persons 
who  recommend  the  appointments.  All  I  can  say  is, 
that  certainly  we  have  not  got  that  stamp  of  men,  and 
I  attribute  that  partly  to  the  very  small  emolument 
and  to  the  whole  character  of  the  appointments,  and 
partly  to  the  old  story  of  the  slow  progress  of  pro- 
motion, and  finally,  no  doubt,  if  you  once  get  at  the 
head  of  a  department  in  an  institution  of  that  kind, 
men  who  themselves  do  not  belong  to  the  class  you 
speak  of,  it  is  obviously  only  human  nature  that  you 
should  not  have  the  introduction  of  men  possessed  of 
a  higher  kind  of  education  than  their  own  very  much 
encouraged,  and  I  do  not  think  this  higher  education 
is  as  much  appreciated  or  encouraged  as  it  might  be 
among  us  at  the  Museum. 


withdrew. 
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7519.  {Chairman,')    I   believe   you   have  been  for 
many  years  a  Trustee  of  the  British  Museum  ? — I  was 
elected  in  May  1851. 

7520.  The  removal  of  the  Natural  History  collec- 
tions to  South  Kensington  may  now  be  considered   a 
settled  matter,  I  presume  ? — It  may  be  considered  so, 
but  I  have  never  consented  to  the  removal. 

7521.  But,  as  a  matter  of  fact,  I  believe  it  is  settled 
that  they  are  to  be  removed  to  South  Kensington  ? — 
As  a  matter  of  fact  that  was  decided  by  a  majority  of 
one  at  a  large  general  meeting  of  Trustees. 

7522.  Are  the  buildings  in  progress  yet  ? — That  I 
am  not  aware  of. 

7523.  In   the   event,  however,  of  the   collections 
being  removed  to  South  Kensington,  do  you  think  it 
desirable  that  the  present  system  of  government  of 
the   museum  should  be   maintained  ? — I  have   had  a 
good  deal  of  experience  in   my  life   in    conducting 
business  in  different  ways,  and  if  I  were  to  instance 
one  institution  which  I  thought  the  best,  and  where 
the  business  was  better  attended  to  and  more  carefully 
conducted    than    any    other,    I    should    instance    the 
British  Museum,  with  some  few  alterations  and  ex- 
ceptions. 

7524.  Do  you   think   that  natural  science  is  suffi- 
ciently represented   on  the  Board  of  Trustees  ? — No, 
that  1  do  not.     At  the  same  time,  the  general  business 
of  the  Museum  is  conducted  in  the  most   admirable 
manner. 

7525.  Are  you  satisfied  with  the  present  system  of 
making  the  appointments  of  tin-  heads  of  departments  ? 

—The  appointments  are  now  made  by  the  three 
Principal  Trustees,  but  I  must  say  that  they  have 
always  shown  every  desire  to  put  the  best  men  in  the 
place.  The  patronage  must  be  exercised  somewhere. 

7526.  And  you  cannot  suggest  any  improvement  in 
that  respect  ? — I  can  suggest  no  improvement  in  that 
respect. 

26060. 


7527.  When  the  heads  of  departments  have  been 
appointed,  would  you  permit  them  to  exercise  greater 
powers   than  they  at  present  possess  in  their  several 
departments  ? — My  notion  of  a  Natural  History  museum 
would  be  this,  that  there  should  be  a  Board  similar  to 
the  Standing  Committee  of  the  British  Museum,  limited 
in  number,  not  of  men  whose   time  is  exclusively  de- 
voted to  science,  but  of  men  who  have  a  certain  know- 
ledge in  science,  and  also  experience  in  the  transaction 
of  business  ;  that,  under  this  board,  there  should  be  one 
head  over  the  whole  museum,  and  uuder  him  as  many 
keepers  as  are  necessary.     The  extent  of  the  different 
branches  of  the  natural  sciences  is  so  great  now  that 
great  subdivisions  might  perhaps  be  necessary.     For 
instance,  you  would   find  it  difficult  to  get  a  first  rate 
entomologist  who  would  be  able  also  to  take  charge  of 
the  mammalia,  the  aves,  and  so  on  ;  so  that  subdivisions 
must  be  made,  according  to  circumstances  ;  but  there 
should  be  one  head  over  the  establishment,  and  that 
head  should  have  a  seat  at  the  Board. 

7528.  Is  there  no  such  head  at  present  ?— Professor 
Owen  is  the  head  of  the  Natural  History  Department, 
but  he  has  no  seat  at  the  Board. 

7529.  You  think   it  would  be  an  improvement  that 
he  should  have  a  seat  at  the  Board  ? — I  think  so, 
decidedlv. 

7530.  You  would    not  think    it    desirable   that  he 
should  exercise  much  additional  authority  on  his  own 
responsibility  without  being  compelled  to  apply  to  tho 
Board  ?— I  think  that  such  a  board  as  I  have  described 
would  be  almost  indispensable  for  the  working  of  the 
Museum,  and  also  for  the  assistance  that  it  would  give 
to  the  Director  or  the  head  of  the  museum. 

7531.  Would  you  have  this  Board  appointed  in  the 
same  manner  as  the  Trustees  are  now  appointed  i 
cannot  conceive  of  a  better  board  than  a  board  ap- 
pointed from  the  present  Standing  Committee  ;    tor 
instance,  our  Natural  History  Committee.     We  have  a 
Sub-Committee  of  Natural  History,  and  that   would 
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make  a  very  goed  hoard;  it  could  •-'!   !lt  s»''th 

,i,  and    Iran-act    the    business    of   the    museum 
there. 

7  o.r..'.  II""'  iniiiiy  does  it  consist  ot  r— Mine. 

75;t:t.  An-  all  tit'  them  uqminted  with   Natural 

Hj!,,,,;  1  V  -.  Ai  the  first  mcetingafler  the  general 
nicciiic_'  in  May  every  yrar  we  appoint  UlbrCOmmitteea, 
|I:M  we  do  not  'limit  oni>cl\  e.-.  to  members  of  the  stand- 
ing committee  :  «<•  take  either  <•.<•-«//»>/«  Trustees,  or 
faiiiilv  Trustees,  or  any  trustee  who  happens  to  be 
adapted  tor  the  particular  committee  on  which  we 
|)laee  them,  and  we  select  those  who  have  the  best 
knowledge  oi'  niitural  liislory  tor  that  sub-committee. 

7.">34. 1  think  you  said  that  von  did  not  believe  that 
natural  science  "was  sutliciently  represented  in  the 
body  of  Trustees  ?— I  think  decidedly  not. 

7535.  What  remedy  would   you   suggest   tor    that 
deficiency  ? — 1  should  suggest,  as  a  remedy,  that  when 
vacancies  occur  some  Trustee  should  be  appointed  of 
scientific  eminence. 

7536.  How  would  you  bring   about  the  nomination 
of  swch  scientific  persons  ? — It  was  brought  about  first, 
by  the  pre-suiv  of  the  Report  of  the  Committee  of  the 
Hoii.-e  of  Commons,  of  which  I  was  a  member. 

7.137.  Then  they  have  been  appointed  since  that 
time,  have  they  ? — Yes. 

753s.  Was  it  the  practice  to  appoint  none  pre- 
viously ? — None  previously.  I  think  Dr.  Buckland 
was  the  first  appointed.  The  Committee  sat  in  1850. 
Mr.  Hawes'  Committee,  I  think  it  was. 

7539.  And  you  think  that   further  steps   in    that 
direction  arc  still  required  ? — I  think  so.     Sir  lioderick 
Murehison  is  the  only  elected  Trustee  now  who  has 
any  claim  to  be  a  scientific  man. 

7540.  Should  you  recommend  that  a  certain  fixed 
number  of  persons   acquainted   with  natural   science 
should  be  appointed  ? — No;  I  should  recommend  that 
opportunities  should  not  be  lost  of  keeping  up  a  certain 
scientific  element  in  the  Standing  Committee.    But  it  is 
not  easy  to  find  men  of  science  who  arc  at   the  same 
time  men  fit  to  discharge  the  business  of  the  museum. 

7.)  11.  And  you  would  not  recommend  any  decisive 
measures  to  be  taken  to  add  to  the  number.  You 
would  leave  it  to  the  Government  of  the  day  to  act  in 
that  direction  or  not  ? — Just  so  ;  I  should  not  recom- 
mend any  deceive  measures. 

7542.  With  respect  to  the  subordinate  appointments 
in  the  natural  history  department,  have  the  Natural 
History  Committee  any  voice  in  the  making  of  those 
appointments  'f — None  whatever.    The  three  Principal 
Trustees  make  all  the  appointments. 

7543.  Are  yon  satisfied  with  that  system? — No;   1 
nin    not    satisfied    with   the    present    system,  because 
when  the  P.riti.-h  .Museum  was  put  under  the  general 
Act,  all  the  candidates  for  appointment*  were  required 
to  undergo  examination,   and   to  be  under  a   certain 
age.    We  found  tin*  limit  of  age  imposed  prevented  our 
netting  men  of  sufficient  experience  for  the  discharge 
of  the    scientific   duties    for   which   they   were  to   be 
appointed,   and,  consequently,  we  have  had  to  apply 
for  exceptions    continually   in    that    respect.      Then, 
again,  the  board  of  examiners,  not  being   composed  of 
scientific  men,  is  not  competent  to  examine  for  those 
appointments  :   and,  therefore,  special   examiners  have 
to  be  appointed.     Under  those  circumstances  I  think 
the  present  system  is  not  a  very  good  one. 

7")  1 1.  How  docs  it  work  practically  ''.  Do  you  think 
that  the  subordinate  appointments  generally  are  satis- 

faclory,  and  a-  g 1  U  could  be  made  ? — Yes,  1  must 

say  that  we  have  got  a  very  excellent  staff  now. 

~~A~>.  Are  the,  recommendations  of  the  heads  of 
departments  frequently  attended  to  in  the  appointniem 
of  their  subordinates  •* — Yes. 

7  .">•!<;.  And  they  are  not  discouraged  from  recom- 
mending pei-ons  on  the  occurrence  of  vacancies  r1 — 
No.  tln-v  arc  constantlv  consulted. 

7'<  17.  (  N'V  •/.  l.nlilxich.)  You  have  expressed  a 
very  fa\  ourable  opinion  as  to  the  mode  of  the  trans- 
action of  business  by  the'  Trustees  of  the  British 
Mii-enm.  I  think,  if  I  understand  yon  rightly,  how- 
ever, that,  was  rather  with  refi-ivnce  to  the  mode  of 


conducting  the  business  by  the  Trustees  than  as  to  the 
actual  const  it  ut  ion  of  I  he  body  of  Trustees  ihemselu-s  ? 
• — My  remark  was  with  reference  to  the  ordinary 
routine  business  of  the  museum  which  is  brought 
before  the  Standing  Committee.  Formerly,  as  you  arc 
well  aware,  the  whole  body  of  Trustees  attended  just 
us  they  chose  to  the  transaction  of  business,  but  after 
the  alteration  was  made,  and  a  Standing  Committee  of 
15  was  appointed,  a  great  change  came  over  the  con- 
duct of  the  business,  and  the  Standing  Committee,  as  a 
body,  attend  very  regularly,  so  thai  the  responsibility 
rests  with  the  same  parties  always.  Formerly  there 
used  to  be,  perhaps,  a  committee  to-day,  and  there 
would  be  a  diflerent  committee  to-morrow,  who  would 
not  know  what  was  done  by  the  previous  committee  ; 
but  now  the  attendance  is  very  regular,  and  mailers 
come  under  the  same  Trustees,  so  that  they  are 
quite  up  to  the  business  that  comes  before  them, 
and  they  transact  it  with  very  great  care  and  very 
great  attention.  I  remarked  that  there  were  some 
exceptions,  and  I  alluded  principally  to  the  fact  that 
the  Standing  Committee  are  not  all  powerful,  but 
that  the  general  meetings  of  the  Trustees  four  times 
in  the  year  overrule  occasionally  what  is  done  by 
the  Standing  Committee,  as  in  the  case  to  which  I 
have  alluded  with  regard  to  the  disruption  of  the 
Museum,  in  which  case  the  ex  officio  Trustees  were 
brought  down  and  carried  the  measure  by  a  majority  of 
one.  There  were  9  for  it  and  8  against  it.  In  the  nine 
who  voted  for  the  removal  of  the  natural  history  col- 
lection, there  were  only  two  who  were  on  the  Standing 
Committee;  and  of  those  who  voted  against  the  re- 
moval of  the  natural  history  there  were  six  of  the 
Standing  Committee.  The  majority  was  made  up  by 
c,c  (ifficio  members  who  had  many  of  them  never 
attended  before.  Therefore,  that  is  a  case  where  I 
think  the  Standing  Committee  who  attend  to  the 
business  ought  not  to  be  overridden  by  the  general 
body  of  Trustees  who  are  not  well  acquainted  with  the 
business  which  has  been  transacted  by  the  Standing 
Committee. 

7548.  The  Standing  Committee  is  elected,  is  it  not, 
by  the  general  body  of  Trustees? — Yes. 

7549.  And  the  general  body  of  Trustees  elect  for  the 
Standing   Committee  those  of  their   body  whom  they 
consider  to  be  best  qualified  to  judge  upon  such  ques- 
tions as,  naturally  come  before  the   managing   body  of 
the  Museum  ? — Just  so.     At  the  first  general  meetjpg 
in  May  the  Standing  Committee  is  appointed. 

7550.  And  yet  upon  the  most  vital  question  which 
has   been   before   the   governing  body  of  the   British 
Museum  for  many  years,  the  Standing  Committee  have 
been  entirely  set   aside    by  a  vote   given   against   the 
large  majority  of  that  body  by  those  gentlemen   who 
very  rarely  attend  to  the  business  of  the  Museum  ? — 
Yes,  that   was   so,  and  more  strongly  even   than   that. 
It  was  not  merely  the  vote  on   that   occasion,  but  the 
Standing  Committee   had  for  years  before    that   been 
pressing  upon  the  Government  the  question  of  retain- 
ing the  collections  together,  and  purchasing  the  land 
adjoining  the  Museum.     I   think,  in  the  first  special 
meeting  which  I  attended  in    1851,   that  question  was 
brought  before  the  Trustees,  and  they  recommended 
the  purchase  of  the  land  round  the  Museum.     Corres- 
pondence went  on  for  years,  but  the  recommendations 
of  the    Standing    Committee   were    always  met   by   a 
positive  refusal  on   the   part  of  the  Government,  and 
it  culminated  in  the  vote  to  which  1  have  alluded. 

1~>~>\.  In  fact,  the  general  policy  of  the  Museum 
adopted  year  after  year  by  those  Trustees  who  were 
presumably  best  qualified  to  judge  was  set  aside  by  a 
general  meeting,  of  which  (lie  majority  was  composed 
almost  entirely  olV.r  officio  members  r1— Just  so. 

7.I.V.'.  Can  you  imagine  a  worse  system  than  that  ? 
— I  mention  that  as  an  exception. 

7"i.-,;{.  In  consequence  of  the  great  progress  of 
Science,  and  the  great  diflerentiation  of  the  different 
branches  of  knowledge,  it  is  almost  impossible,  is  it 
not,  for  any  one  man  to  judge  of  the  qualifications  oi 
candidates  for  appointments  in  the  British  Museum  ; 
— I  think,  as  in  all  other  cases,  an  opinion  must  hu 
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formed  by  the  antecedents  of  the  person  who  is 
applying  for  the  place,  and  liy  tin-  recommendations 
of  men  of  science  who  cun  be  trusted. 

7554.  I   presume   that  those  rccommendiilions  and 
those  antecedents   ought    to  be   very  carefully  gone 
into  ? — They  are,  and  always  huve  been,  I  think. 

7555.  liy  whom  ? — By  the  Standing  Committee,  and 
by  this  heads   of  departments.      I   mny  say  this,    that 
although   the   appointments   are   made  by  the   three 
principal   Trustees,  we  always  make  a  point  of  talk- 
ing the1   matter  over  in  the  Standing  Committee,  and 
consulting  the   heads   of  departments  with   reference 
to  filling  up   vacancies,   and   we  are  enabled  by  that 
means  to  let  it  be  known  who  we  consider  the  persons 
best  qualified  for  the  appointments. 

7556.  The  three  principal  Trustees,  I  think,  are  the 
Archbishop  of  Canterbury,  the  Speaker  of  the  House 
Commons,  and   the  Lord  Chancellor.     I  need   hardly 
ask   you  whether  they  are  all  gentlemen  who  have 
already  an  immense  amount  of  duties  of  various  kinds, 
upon  their  hands  ? — Of  course  they  have. 

7557.  Do  they  generally  attend  the  meetings  of  the 
Trustees  and  the  Standing  Committees  ? — Both   the 
present  Speaker  and  the  former  Speaker  attended  very 
regularly  when  they  could  get  away  from  their  other 
duties.     The  late  Archbishop  attended  very  constantly, 
the  present  Archbishop  I  have  not  seen   so  often,  his 
health  has  not  been  so  good.     The  Lord  Chancellor  I 
never  saw  there  in  my  life. 

7558.  Do  you  not  think  it   would   be  better  that 
those  appointments   should  bo  made  directly   by   the 
Standing   Committee,  because  I  understand   they  are 
practically   made   upon   the  recommendation    of  the 
Standing  Committee?  —  If  the  Standing  Committee 
chose  to  undertake  the  responsibility,  1  have  no  doubt 
they  would  do  it  very  well,  but  as  you  are  aware  it  is 
by  Act  of  Parliament  that  the  principal  Trustees  have 
the  appointments. 

7559.  Do  you  not  think  it  might   be   desirable  that 
the  Presidents  of  four  or  five  of  the  principal  biological 
.societies  should  be  e.r  officio  members  and  Trustees  of 
the  British  Museum  ? — No,  I  do  not  think  so,  and  for 
this  reason  :  most  of  the  Presidents  are  appointed  for 
two  years  only,  they  would  attend  for  the  two  years, 
and  then  we  should  have  a  fresh   man,  and   he  would 
have  to  learn  the  work  de  novo.    The  President  of  the 
lloyal  Society  is  ex  qfficio  a  Trustee,  because   that  is 
considered  a  more  permanent  office. 

7560.  (Chairman.)  Is  the  Standing   Committee  a 
fixed  number  ? — Yes,  15. 

7561.  Do  you  consider  that  practically  the  govern- 
ment of  the  Museum  is  mainly    in    their  hands  ? — 
Mainly  ;  all  the  routine  business. 

7562.  Would  there  be  any  serious  objection  to  con- 
fining it  to  simply  the  15  composing  the  Standing 
Committee  ? — No  ;  I  think  there  would  be   every  ad- 
vantage, and  I  should  like  to  see  it  so. 

7663.  Striking  off  the  general  body  of  Trustees  and 
the  three  principal  Trustees  ? — No,  I  would  not  strike 
off  the  three  principal  Trustees,  but  the  general  body. 

7564.  But  where  would  you  leave  the  exclusive 
power  ? — i  would  have  one  general  meeting  for  the 
visitation  of  the  collections  and  for  the  appointment 
of  the  Standing  Committee,  and  1  would  commit  all 
the  management  of  the  Museum  to  that  Standing  Com- 
mittee until  the  next  general  meeting  of  the  succeeding 
year  in  the  following  May. 

756.">.  (Sir  .1.  L/'M/or/i.)  You  objected  just  now  to 
my  su-rgestion  that  the  Presidents  of  some  few  of  the 
principal  biological  societies  should  be  ex  officio 
Trustees  oft.hu  British  Museum  upon  the  ground  that 
the  presidents  are  eontiniialy  changing  ;  how  do  you 
think  it  would  be  if  the  council  of  some  few  of  our  prin- 
cipal societies  were  to  nominate  a  Trustee.  They 
would  probably  nominate  the  same  representative  for 
some  years  together,  and  lie  would  be  in  almost  all 
cases  ii  gentleman  who  would  be  acquainted  with  that 
]iarlicnl;!r  department  of  scierce  ? — I  can  scarcely  urive 
an  opinion  upon  that  without  consideration. 


Grey 


7566.  At  any  rate  that  would  not    be  open  to  the        -?i 
objection  which  you  stated  before  ? — No.  •."'" 

7567.  (('.liiiiriniin.)    Do   1    rightly    understand    you     fy^    r  It  v 

that  the  Standing  Committee  is  eiecied  annually? — 

Vivs,  annually.  25  April  1871 

7568.  Does  it;  u.suallycoiiKi.st  of  the  same  members  ? 

— No,  WO  have  generally   n    change.      For   instance,  if 

a  member  of  (lie  Government  happens  to  be  on  the 
Standing  ( 'ommiltee  and  cannot,  attend,  \\  e  replace  him 
by  another  name,  or  in  the  case  of  any  one  who  cannot 
at  lend  regularly,  we  generally  make  :i  change. 

7-169.  Do  they  practically  elect  themselves,  or  do 
the  general  body  of  Trustees  elect  them? — The  general 
body  of  Trustees,  and  there  is  generally  a  large  at- 
tendance at  the  election.  The  Standing  Committee 
elect  the  Sub-Committees. 

7570.  You  do  not  wish  to  see  any  change  made  in 
the  way  of  electing  the  Standing  Committee,  but  you 
would  like  to  see  it  invested  with  larger  powers  ? — 
Just  so. 

7571.  (Sir  J.  Lubbock.}  Mr.  Maskelyne  has  given 
us  some  evidence  in  which  he  has  expressed  the  opinion 
that  it  would  be  desirable  to  give  the  keepers   greater 
power  of  dealing  with  duplicates  ;  he  thought  that  in 
that  way  many   valuable   specimens   which    are  not 
actually  required  for  the  British  Museum  itself  might 
be  obtained  for  provincial   museums,  and  that  in  the 
cases  where  he  had  already  a  good  specimen,  he  might 
be  able  to  hand  it  over  to  another  museum,  and  to  secure 
for  yourselves  a  still  better  one.    Have  you  considered 
that  question  much  ? — I  do  not  altogether  believe  in 
duplicate  specimens  in  anything.     It  takes  at  least  an 
hour  to  ascertain  a  duplicate  coin,  and,  with  regard  to 
fossil  fish,  I  do  not  think  I  ever  saw  a  real  duplicate. 

7572.  But  yet  you  would  hardly  propose  to  secure 
to  the  British  Museum,  and  to  arrange  in  a  collection 
every  specimen  that  was  sent  to  it  ? — As  to  what  are 
called  duplicates,  I  should  wish  the  British  Museum  to 
retain    two  in    their  own    possession,    and    with  any 
redundant    specimens    I    think   exchanges    might    be 
made,  but  I  should  be  very  sorry  to  see  redundant 
specimens    lent    from    the    British    Museum    to  local 
museums,  inasmuch  as  we  should  appear  before  the 
country   as   drawing    a    much   larger    sum   for   our 
annual  maintenance  than  we  should  employ,  inasmuch 
as  all  redundant  specimens  are  of  value  to  us.     As  far 
as  exchanges  go,  I  think  it  would  be  a  very  good  plan. 
We   have   carried   out  the  plan  largely,  particularly 
amongst  minerals,  of  exchanging  redundant  specimens 
for  others. 

7573.  I  only  understood  the  suggestion  to  be  with 
reference  to  exchanges,  but,  as  far  as  exchanges  go,  do 
you  think  that  this  system  which  has  been  pursued  in 
the  Mincralogical  Department  might  with   advantage 
be  developed  in  other  parts  of  the  museum  ? — It  has 
been  carried  out  in  other  departments. 

7574.  (Dr.  Shrtrpey.)    Are    there   not   redundant 
specimens  presented  to  the  museum  frequently  ? — In 
books  there  are. 

7575.  But  of  Natural  History  specimens,  have  you 
not    sometimes    collections   sent   from    the    colonies, 
and  through  the  Admiralty  from  voyages  of  survey  ? 
— No ;    I   should    be   very  glad    if    the    collections 
from  all  surveys  were  sent  to  the  British  Museum. 
There   were   some    valuable   things  collected  in  the 
Survey   of    the    Straits   of    Magellan   that   were    sent 
elsewhere  ;    but,  with  reference   to   redundant   speci- 
mens of  that   description,  they   are   very  few.     I   am 
not  authorised  to  speak Jrom  the  Standing  Committee, 
but  we  had  a  report  not   very  long  ago,  not  a  mouth 
ago,  with  reference  to  what  might  be  called  redundant 
specimens  in  the  different   departments,  and  they  are 
very  trivial. 

7576.  Supposing     that     public     departments     were 
encouraged  to  send  specimens  obtained  from  Govern- 
ment Surveys  and  the  like  to  the  British  Museum,  as 
they  would  cost  nothing,  might  they  not  be  distributed 
to  provincial   museums  with   advantage  ;  of  course  it 
would  cost  some  trouble  and  some  additional  service 
in  the  museum  ? — It  would  require  an  increase  of  our 
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M»ff,  if  we  are  to  undertake  tin-  distribution   of  those 

"it  i-  n  pity  that  they  should  be  lost,  is  it  not, 
,,r  'ti.'u  they  should  n..t  be  BMde  use  of  ?—  1  think  they 
,,u..ht  bo  made  use  of  through  other  channels. 
7.-.7S.  Might   not   the    I'.ritish   Moaenm   become  a 

prc-it  dewing  house  between  the  ditterent  museums  in 
ditU-rcnt  pvta  of  the  country?—!  should  be  very 
-orrv  to  see  it  so.  I  think  that  anything  which 
iOtarferaa  with  the  regular  scientific  business  <>f  the 
museum  is  to  bo  deprecated.  1  am  quite  sure  thnt 
the  distribution  of  specimens  to  any  local  museums 
who  chose  to  come  for  them,  or  send  implications  for 
them,  would  take  u|>  a  grcnl  deal  of  time  and  cause  a 
great  deal  of  annoyance,  and  would  interfere  very 
much  with  the  boaneu  of  the  museum. 

7,17!».   My  question  applied  entirely   to   specimens 
tliat  were  truly  redundant  and  could  not  be  made  scr- 

Tho  witness 


\iceablein   the  museum? — Of  course   we   should  not 
part  with  anything  that  was  not  redundant. 

7580.  Then-  has  been  a   suggestion,  has  there  not, 
for  lending  specimens  ? — I  have  answered  that  question 
before  ;  that  I  object  to  it. 

7581.  I    referred    to    specimens     that    are    really 
superfluous  ? — As  I  said  before,    any   specimens   that 
are  really  superfluous   we  exchange  and   get   a  quid 
pro  quo. 

7582.  (Chairman.}  Do  applications  from  other  mu- 
seums frequently  come  before  the  Standing  Committee? 
— We  had  an  application,  not  very  long  ago,  a  general 
application,  from  General  Sabinc  in  the  same  direction, 
as  to  lending   specimens,   and  in   consequence  of  that 
the  Standing  Committee  had  the  returns  made  to  which 
1  alluded,  and  I  have  no  doubt  that  Mr.  Jones  could 
produce  those  returns  if  the  Commission  wish  to  have 
them. 

withdrew. 


Adjourned  to  Friday  at  half-past  1 1  o'clock. 


6,  Old  Palace  Yard,  Westminster,  Friday,  28th  April  1871. 

PRESENT : 
His  GRACE   THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


F.  M.  Duncan, 
Esq.,  M.B. 


The  Most  Hon.  the  MARQUIS  OF  LANSDOWXE. 
WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  U.S. 

PETER  MARTIN  DUNCAN,  Esq.,  M.B. 
7583.  (Chairman.}  I  believe  you  are  Professor  of 
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F.R.S..  Geology  and  Palaeontology  at  King's  College  ? — I  am. 

7584.  Have  you  various  classes  of  students  attend- 
ing your  lectures  ? — I  have. 

7585.  Will  you  be  so  good  as  to  describe  the  different 
cla.-ses  ? — The  most  important  class   is  that  of  the 
students  of  the  Applied  Science  Department  of  King's 
College ;  students  who  are  learning  practical  engineer- 
ing, and  geology  forms  part  of  their  curriculum.     The 
.-.-euiid  class  refers  to  the  Modern  Department.  During 
the  past  year  the  Principal  has  been  anxious  that  the 
gentlemen  who  are    being  taught  under  the   modern 
department  should  know  something  of  natural  history 
and  geology.     Those  gentlemen  do  not  learn  practical 
engineering  ;  but  they  arc  educated  in  French,  German, 
mathematies.and  have  an  ordinary  educalion.which  does 
not  comprehend  a  great  amount  of  classics.   The  third 
class  is  formed  of  gentlemen,  and  clerks,  and  school- 
ina>ters,  and  artizans,  who  come  in  the  evening.  Those 
gentlemen  arc  not  under  the  discipline  of  the  College  ; 
they  merely  attend  as  occasional  students.     Those  are 
the  three  Classes. 

7586.  Have  you  separate  courses  of  lectures  for  the 
three  classes  ? — There  is  a  separate  course  of  lectures 
tor  the  Applied  Science  Department,  for  the  Modern 
Department,  and  for  the  Evening  Class  Department; 
three  separate  ec.ii.~e.-.      For  the  first  year,  the  men  of 
the  Applied  Science    Department  attend  the  Modern 
Department  lectures  as  a  sort  of  extra  matter  of  study. 

75*7.  You  have  a  certain  number  of  persons  attend- 
ing your  lectures  who  are  called  occasional  students; 
:uv  they  distinct  from  any  of  those  whom  you  have 
enumerated  hitherto  ? — They  are  distinct. 

75SS.  Can  you  furnish  the  Commission  with  the 
numbers  of  each  of  the  classes  which  you  have 
enumerated  ''. — During  the  past  year,  ending  Easter 
1*71,  the  number  of  students  in  the  Applied  Science 
Department  who  al tended  my  lectures  was  73  •  then 
the  men  who  became  first  year  students  during  the 
pa-t  year,  by  entering  during  the  past  year,  attended 
•  •••I  lain  lectures  with  the  Modern  Department,  and  of 
those  there  were  as.  The  Modern  Department  students 
number  20,  the  evening  class  13,  and  the  occasional 
students — that  is  to  say,  students  some  of  whom  at- 
tended in  the  Applied  Science  Department,  and  some 


THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 

Lond.,  F.R.S.,  F.G.S.,  examined, 
of  them  in  the  Modern  Department — six.  Five  of  tho 
first  year's  applied  science  students  attended  the 
Modern  Department  twice  over ;  and,  therefore,  the 
correct  number  is  five  less  than  I  have  mentioned  in 
my  precis,  namely,  135. 

7589.  Can  you  furnish  the  Commission  with  the 
number  of  lectures  delivered  by  you  in  the  course  of 
the  year  ? — I  gave  52  lectures  during  last  year. 

7590.  How    many    lectures    are   attended    by    the 
students  in  the  Applied  Science  Department  ? — Fifty 
in  all,  and  a  certain  number  of  extra  lectures  which 
they  attend  with  the  Modern  Department,  making  a 
total  of  about  70  lectures. 

7591.  Do  any  of  the  students  in  the  applied  science 
department  go  on  attending  lectures  for  more   than 
one  year  ? — They  are   obliged  to  attend  them  for  two 
years,  and,  if  they  should  remain  a  third  year,  they 
also  attend  during  the   third  year,  but   that  is  rather 
rare. 

7592.  Of  the  73  who  were  in  attendance  last  year, 
were  there  a  certain  number  of  third  year's  men  ? — 
Some  of  them  were  third  year's  men. 

7593.  Do  the  students  of  the  first  year  in  the  Applied 
Science  Department  also  attend  the  lectures  given  to 
the  Modern  Department  ? — They   do,  with    certain 
exceptions. 

7594.  Then  we  understand  that  every  student  in 
the  Applied  Science  Department  has  to  attend  about  70 
lectures  during  his  stay  in  the  College  ? — Yes,  that  is 
about  the  average. 

7595.  Will  you  be  so  good  as  to  describe  your  first 
course  of  lectures,  and  of  what  it  consists  ? — The  first 
course  of  lectures  consists  in  teaching  what  is  usually 
termed  physical  geography,  or  physical  geology  ;   per- 
haps it  should   be  more  properly  called  the  principles 
of  geology.     I   begin   at  the   beginning,  and  I   give 
them  the  benefit  of  the  new  theories  of  evolution  from 
nebulous  matter,  and   teach  them    the   theory   of  the 
earth,  and,  for  reasons  which,  perhaps,  I  shall  give 
evidence  about  presently,  I  give  lectures  during  the 
last  quarter  of  an   hour  of  each  attendance  on  some 
fossil  invertebrate  and  its  modern  representative. 

75!*6.  What  does  your  second  course  of  lectures 
include? — The  second  course  of  lectures  is  more  prac- 
tical in  its  bearing;  it  includes  stratigraphical  geology 
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— descriptions  of  those  strata  which  are  more  particu- 
larly wealthy  in  mineral*,  sad  ipeolal  attention  is  paid 

to  the  formations  in  the  colonies,  especially  Canada 
and  Australia,  which  contain  mines,  or  which  can  lie; 
explored  for  mineral  purposes.  The  rocks  of  the 
formations  are  described,  and  the  succession  of  animal 
forms  in  them  also ;  and  during  the  lectures  I  gene- 
rally give  a  demonstration  of  :i  vertebrate  fossil  and 
its  modern  representative.  In  some  parts  of  the  course 
the  relations  which  geology  bears  to  practical  mining 
is  taught,  especially  with  regard  to  coal  and  gold 
mining.  Iron  mining  also  is  touched  upon,  and 
throughout  the  course  some  reference  is  made  to  I  lie 
relations  which  soils  and  subsoils  bear  to  the  rocks 
beneath. 

7597.  Have  you  often  occasion  to  refer  to  the  oper- 
ations of  the  geological  survey  ? — I  take   the  maps 
especially   of  the    geological    survey,  and    make    my 
diagrams  from  them,  and  refer  to    them   constantly. 
They  are  so  exact  that  it  is  as  well  to  refer  to  them 
instead   of   making    ideal    diagrams,    and   Professor 
Smyth's  lectures  1  consider  to  be  the  groundwork  of 
my  mining  lectures. 

7598.  What   do  you  require  from  your   students, 
besides   attending  at  your  lectures  :  do  you   require 
them  to  take  notes  ? — I  require  them  to  take  notes, 
and  I  examine   their  notes   occasionally  ;  but  this  is 
not  a  matter  which  has  been  very  carefully  looked 
after  at  present.     That  they  do  take  notes  I  know 
from  the  results  of  their  examinations,  because  the 
questions  in   examinations  always  require  that  repre- 
sentations of  diagrams  should  be  drawn  by  the  students 
on  some  matters  which  they  can  only  recollect  through 
note  taking. 

7599.  How  frequently  do  the  examinations   take 
place  ? — Once  in  the  year,  at  the  close  of  the  Easter 
session,  so  far  as  the  Applied  Science  Department  is 
concerned.     The  Modern  Department  has  not  yet  had 
an  examination.    The  evening  class  department  passed 
through  an  examination  at  the  end  of  the  Lent  term. 

7600.  Are   the   results  of  the   examination   made 
known  to   the   students  generally  ? — They  are  made 
known  by  the  marks  which   are  obtained  by  the  stu- 
dents being  placed  before  their  names,  and  suspended, 
and  they  have  prizes  given  to  them,  which  are  dis- 
tributed. 

7601.  The    lectures    in    the   Modern   Department 
are,  I  think  I  understand,   quite  recently  established  ? 
— Yes,  quite   recently ;    only    one  course  has    been 
given. 

7602.  Are  the  students  in  that  department  much 
younger    generally    than    the    others? — About    the 
same   age    as    the    others.     I    may    state    that   every 
Saturday  there  is  a  lecture  in  the  Modern  Department 
except  during   holiday   time,  making  about  28  to  30 
lectures  in  a  year. 

7603.  Do  1  understand  that  you  gave  that  course  of 
lectures   previously  to  the  first  year's  students  of  the 
Applied  Science  Department? — No,   they  were  given 
together.      The  first  year's   students  of  the  Applied 
Science  Department  attended  the  course  which  I  gave 
to  the  Modern  Department,  in  order  to  enable  them 
to  understand  the  lectures  which  I  am  now  giving  on 
stratigraphies]  geology. 

7604.  Was  this  course  of  lectures  delivered  before 
the  Modern  Department  was  introduced  ? — No. 

7605.  What  did  you  do  with  the  first  year's  students 
of  applied    science    previously  ?— They  attended   my 
first  course  of  25  lectures  on  physical  geology  and  the 
principles  of  geology.     That   would  enable    them  to 
come  up   and    to   understand  my   second  course,  but 
tfaoM  who  enter  during  the  year  and  who  did  not  hear 
that  course  attended  the  Modern  Department  in  order 
to  come  up  to  the  second  year's  students  of  this  year. 

7606.  What  do  you  consider  the  principal  objects 
of  the   course  which   you  deliver  10  the  Modern  De- 
partment ? — To  enable  the  men  to  obtain  some  slight 
knowledge  of  natural    history,    and  of  geology    and 
paleontology,  so  that  when  they  leave  the  college  they 
may  be  able  to  pursue  one  of  those  studies,  and  that 
they  may  be  able  to  comprehend  and  argue  upon  the 


great  theories  of  life  of  the  day.  That  was  the  view 
with  which  the  Principal,  Dr.  Harry,  and  the  Professor 
of  Mathematics,  Professor  Drew,  desired  me  to  take 
this  course.  It  was  their  desire  that  the  men  should 
be  able  to  think  out  for  themselves  such  important 
mailers,  and  that  they  should  not  go  out  into  the 
world  and  argue  upon  them,  being  absolutely  ignorant 
of  their  foundation, 

7607.  Do  yon  require  this  class  of  stiidentH  also  to 
take  notes  ? — Yes. 

7<i08.  And  have  they  also  to  undergo  an  examina- 
tion ? — They  will  undergo  an  examination. 

7609.  Are    you    able  at  present   to   form   an    idea 
how  this  course  of  lectures  is  succeeding  ? — The  men 
appear  to  take  a  great  deal  of  interest  in  the  lectures. 

7610.  Is  the  attendance  quite  voluntary  ? — No,  it  is 
not  ;  it  is  obligatory  on  all  the  students  of  the  Modern 
Department  and  the  first  year's  men  of  the  Applied 
Science  Department. 

761 1.  Are  there  only  20  men  in  the  Modern  Depart- 
ment of  King's  College  at  present  ? — That  is  all. 

7612.  It  is  altogether  a  newly  established  depart- 
ment ? — Quite  so. 

7613.  How  many   lectures   do  you  deliver  to  the 
evening  classes  ? — 18  lectures,  and  the  last  lecture  was 
an  examination. 

7614.  Are  those  classes  attended  to  any  extent  by 
the  regular  students  of  the  College  ? — No,  they  are 
not ;  they  are  attended  by  men  who  are  supposed  not 
to  be  able  to  attend  the  College  during  the  daytime, 
and  men  who  are  not  able  to  pay  so  much  as  they 
would  have  to  pay  if  they  attended  in  the  daytime. 

7615.  Then  they  are  intended  for  classes  outside 
those  for  whom  the  College  is  primarily  intended  ? 
— Quite  so. 

7616.  They  are  not  very  numerously  attended,  I 
think  ?— No. 

7617.  With  respect  to  the  evening  class  of  students, 
do  you  take  any  means  of  ascertaining  how  far  they 
have  benefited  by  your  lectures  ? — The  results  of  an 
examination  are  the  only  test. 

7618.  Is  an  examination  on   their  part  voluntary  ? 
• — Quite  so. 

7619.  I  suppose  men  of  50,  who  I  see  sometimes 
attend  your  lectures,  do  not  submit  to  an  examination  ? 
— One  of  them  went  in  for  an  examination  ;  they  are 
rather  fond  of  it,  I  think,  some  of  them.    1  think  one 
gentleman  must  be   50  who  attended,   but  I   cannot 
speak  decidedly  upon  that  point. 

7620.  The  result  of  those  examinations  is  not  pub- 
lished, I  believe? — No,  it  is  not;  they  have  a   prize 
given  to  them,  and  certificates  of  merit  to  those  who 
have  taken  a  certain  number  of  marks. 

7621.  In  the  Calendar  of  King's  College,  at  page 
147,  it  is  stated  that  there  is  a  course  of  10  lectures 
given  to  the  Applied  Science  students  of  the  first  year 
during  the  Lent  term,  can  you  give  any  explanation 
respecting  this  course  of  lectures? — As  those  10  lec- 
tures  were  to  be  of  the  same  kind  as  those  which  I 
was  about  to  deliver  to   the  Modern  Department,    1 
thought  it  would  save  time  and  trouble  if  the  first 
year's   students   of  the  Applied  Science  Department 
attended  with  the  Modern  Department,  but  that  has 
nothing  to  do  with  the  25  lectures  which  the  first 
year's  men  have   to  attend.     Men  who  enter  in  any 
term    during    the   year  of  our    first  year's  men   tho- 
roughly understand  that  the  course  of  lectures  given 
in  the  Easter  term  would  not  be  attended  by  men 
who    entered    in    Michaelmas    term  ;    therefore,   this 
course  was  made  to  meet  that  difficulty. 

7622.  Do  you  allow  men  to  enter  at  any  one  of  the 
terms  ? — Yes,  at  any  one  term. 

7623.  Have  the  results  of  the  examinations  gene- 
rally been  satisfactory  ?— The   results  of  the  Applied 
Science  Department,  I  think,   as  a  whole,  have    been 
very  satisfactory,  especially  as  far  as  the  second  year's 
students  are  concerned. 

7624.  Do   any  considerable  number  drop  off  after 
the   first   year,  not   taking   sufficient   interest   in  the 
subject  ? — They  are  obliged  to  alt  end  ;  1  rather  think 
that  their  interest  increases.     Some  few  do  not  care 
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I'    <//>»... ••!»     nnything  about  '  anything  .  1-e.  but  the  great 

I  think,  take   a  great   interest  in  the  subject. 

i   ">  .  lla\c  \ini  any  means  of  ascertaining  whether 

tho-e    -indent-.'  who    are    most    successful,    were    well 

riTlsri      Denuded   ill   other    subjects    previously  ?— The    I..--I 

_J  '  grounded  men  ON  always  the  mo.-t  successful;  they 

•'..•  mo-t  attentive  students,  and  they  are  the  me!'. 
«  ho  have  pa-  sed  the  best  examinations.  Talking  over 
the  merit-  of  students  with  my  fellow  professors 
enables  me  to  discover  this,  and  conversations  with 
the  students  after  the  lecture  also  enable  me  to  decide 
that  their  sueee-s  depends  upon  their  previous  know- 
ledge of  mathematics,  physics,  nnd  chemistry,  and  upon 
their  ability  to  apply  continuously.  The  third  year's 
men  usually  possess  greater  powers  of  understanding 
•_'eological  reasoning  than  the  second  year's  men. 

7'iL'ii.  Do  yon  think  that  the  first  year's  students 
derive  a  certain  amount  of  advantage  from  the  lec- 
tures ? — Yes.  and  several  of  them  did  very  fairly  ;  and 
one  in  particular,  a  man  who  did  not  appear  to  have 
paid  more  than  usual  attention  to  the  lectures,  passed 
a  most  creditable  examination.  On  inquiry  I  found 
that  he  was  expected  to  have  done  as  much  from  his 
previous  career  in  those  sciences  which  relate  more 
c-peeially  to  geology. 

7627.  Is  it  possible  for  a  student  to  be  admitted  to 
your  first  year's  course  of  lectures  without  having 
obtained  a  certain  amount  of  preliminary  knowledge 
in  mathematics,  physics,  and  chemistry? — Hardly. 

7li28.  According  to  the  regulations  of  the  College 
they  must  have  obtained  a  certain  amount  of  instruc- 
tion in  those  branches  of  knowledge  previously  ?  — 
According  to  the  regulations  of  the  College  they  must 
ha\e.  a  certain  knowledge  of  those  subjects  before  they 
enter  into  this  department.  Then  they  are  under 
instruction  for  one  term  before  they  come  to  me. 

7629.  Do  you  find   that  your  students  have  any 
knowledge  of  the  elements  of  astronomy  and  physical 

raphy  ? — Hardly  any  indeed. 

7630.  Do  they  make  less  progress   in  consequence 
of  the  absence  of  knowledge  in  those  subjects? — Cer- 
tain! v.     They  are  so  accessory,  and   refer   so  greatly 
to  the  foundation  of  geological  science,  that  the  more 
a  man  knows  about  them  the  more  successful  will  he 
he   and   the    more    rapid  will    be  his  progress;    but, 
as  a  rule,  I  find  that  the  ignorance  of  the  men  on 
those    subjects    is    really    profound,    especially    with 
respect  to   natural  history — they  know  nothing  at  all 
about  it. 

7631.  Do  you  think  it  would  be  possible  to  require 
that  they  should  have  acquired  a  greater  knowledge 
in  those  branches  of  learning  before  they  attend  your 
lectures  ? — I  think  it  might  be  arranged  that  the  first 
year's  .-indents  should  not  attend  my  lectures  at  all,  but 
thai  the  geological  education  should  be  restricted  to 
the  men  who  are  in  their  second  and  third  years,  and 
that  the  first  year's  men  should  attend  lectures  upon 
the  preliminary  subjects. 

7632.  Would  you  confine  the  geological  lectures  to 
one  year? — I  think  so. 

7633.  And  do  you  think  that,  at  the  end  of  that 
year,  their  progress  would  on  the  whole  be  more  satis- 
factory than  at  present  'i — Certain!  v. 

7634.  That   one    year    under    those   circumstances 
would   bo   better    than    two    JTaai       B       <      ptt    cut? — I 
think  so. 

7635.  Your  students  are  composed,  are  they  not,  of 
a  great  variety  of  nationalise.-? — They  are,  especially 
in  my  el 

"li.'Ki.  What  are  the  circumstances  which  have  led 
.  many  foreigners  attending  the  geological  lec- 
tures ? — 1  am  not  aware  of  the  nature'  of  Ihe  nation- 
alitie-  of  the  occasional  students.  Those  men  to  whom 
I  refer  are  under  the  discipline  of  the  College  as 
1  :ir  .-Indents  in  tin'  Applied  Science  Department  ; 
but  1  believe  that  the  permis.-ion  which  is  now  Driven 
to  men  not  to  adhere  K  strictly  to  those  old  rules, 
which  ii-'ei|  to  be  in  force  when  I  was  a  student  at 
King's  College,  and  which  nece->i(aied  men  attending 
theological  lectures  and  the  chapel,  ha-  developed  an 
clement  in  the  College  which  did  not  exist  before  ;  for 


instance,  a  Russia*,  a  young  Spaniard,  a  Japanese, 
a  South  American,  and  men  of  that  .-tamp  and  nature 
have  certain  immunities  from  attendance  upon  subjects 
which  would  prevent  their  being  students  had  they  to 
ail  end  them. 

7<i.">7.  In  consequence  of  the  ignorance  of  your 
students  in  other  branches  of  knowledge,  is  a  portion 
of  your  time  occupied  in  teaching  subjects  not  strictly 
connected  with  your  professorship? — It  is. 

7<>.'iH.  Do  you  find  that  absolutely  necessary  ? — Yes, 
it  is  absolutely  necessary.  We  could  not  get  on  in 
the  least  without  it. 

7639.  Are  you  adequately  supplied  with  the  appli- 
ances ncces.-ary  for  your  lectures  ? — I  am  very  insuffi- 
ciently supplied,  both  as  regards  specimens  upon  which 
to  lecture  and  diagrams  to  use  in  lecturing. 

7640.  Is   much    additional    time    required    for    the 
preparation   of  your   lectures    in    consequence    of  the 
absence  of  sufficient  appliances  ? — Yes,  a  large  amount 
of  time. 

71)41.  And  is  that  caused  by  the  want  of  funds  ? — 
The  want  of  the  funds  of  the  College. 

7642.  Has  King's  College  received  any  assistance 
in  any  shape  from  the  Government  ? — Xo,  it  has  not. 

7643.  Have  applications  ever  been  made  for  assist- 
ance of  any  kind? — I  believe  not.     I  am  not  aware  of 
any, — but  other  institutions  have  had  assistance. 

7644.  What    institutions    have    had   assistance  ? — I 
speak  under  correction,  but  I  believe  that  the  Museum 
of  Practical  Geology  has  granted  specimens  to  dillerent 
educational  establ  tshmenta. 

7645.  You  are  not  able  to  specify  any  particular 
institutions  ? — Xo. 

7646.  Do  you  mean    institutions  in  London  or  in 
the  provinces? — In  the  United  Kingdom. 

7647.  Have  the  Governors  of  King's  College  taken 
any  measures  with  a  view  to  remove  the  difficulties 
under  which  you   suffer  from   the  absence  of  proper 
appliances  ? — They  have  given  me  a  small  grant,  but 
it  is  totally  insufficient  for  the  purpose,  and  a  former 
Professor,  Professor  Ansted,  supplied  me  with   a  very 
good  series  of  diagrams,  but  which  are  still  insiillicient 
for  my  purpose,  and  the  consequence  is,  that  I  really 
occasionally  occupy  a  great  deal   of  time  in  drawing 
diagrams  myself,  and  occupy  the  time  of  the  students 
occasionally   when    they    have    to    be    done    rather 
elaborately  upon  the  teaching  board. 

7648.  Is   your  evening  class    course  an  additional 
source  of  trouble  and  difficulty  to  you  ? — It  is  so  ;  the 
difficulty  is  to  know  what  to  teach  the  men  ;  they  are 
of  all  ages  and  of  all  classes  of  society.     Some  of  them 
appear  to  be  almost  as  well  acquainted  as  the  profes- 
sor in  some  subjects,  so  that  it  is  really  very  dilTicult 
to  know  what  sort  of  course  to  give. 

7649.  Do  any  of  the  working   classes  attend  those 
lectures  ? — No. 

7650.  Do  you  think  that  those  lectures  are  of  suffi- 
cient value  to  be  continued  ?— I  think  not  as  thev  are 
now  attended,  but  I  think  they  might  be  made  very 
valuable  if  an  elementary  course  of  lectures  were  to  be 
given  at  a  small  price,  and  which  might   be  open  to 
artizans  and  to  men  of  that  stamp. 

7651 .  Is  the  fee  for  those  lectures  beyond  the  means 
of  artizans  ? — Yes,  it  is  II.  Us.  6d.  for  18  lectures. 

7652.  What  was  the  object  of  the  College  in  esta- 
blishing  that    course,  of  evening  lectures  ? — The  geo- 
logical   course    of   lectures    was    established     several 
years  ago  when    ihcexeiiing   class    lectures    were    ini- 
tiated at  King's  College,  in   order  to  enable  men,  who 

not  in  a  position  to  attend  during  the  day  time, 
to  come,  and  who  occupied  the  position  of  clerks,  and 
men  who  were  occupied  during  the  day  in  trade  and 
business.  It  was  not  intended,  I  think,  to  admit  the 
working  class,  and  in  the  early  years  I  believe  the 
<•las-.es  were  larger,  but  so  many  other  institutions 
have  taken  up  evening  cla-s  work  that  now  the  el: 
are  not  so  large. 

7<)o.'{.   Then,  in  fact,  do  you  consider  that  it  gives 
good  deal  of  trouble  without  any  very  adequate 
return  for  it  ? — I  think  that  the  results  are  verv  un- 
satisfactory. 
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7654.  Does   the  College  contemplate  instituting   a 
course  of  lectures  for  the  working  classes  ? — I  tin  not 
think    it  does,   but   ]    do    nut  speak   :id\  isedly.     The 
whole,  matter  of  the  evening  class  cle]i:irtinent   is  being 
debated  upon  by  those  professors  who  give  instruction 
ill  the   evt'iiinjr.      There,    is    every    desire    to    eoutinili' 
the  lectures,   I   think,  but  most  of  us  would  be  glad   to 
find  the.  results  more  satisfactory. 

7655.  {Professor   llit.rli'i/.)    You   appear    to    be    of 
opinion  that  the  Government  institutions  compete  with 
Kind's  College  in  instructing  the  working  classes,  and 
I  should  be  glad,  under  those,   circumstances,   to  draw 
your  attention  to  a  passage  in  the  evidence  which  has 
already  been  given    to   the  Commission  by  Mr.  Kecks, 
the  Registrar  of  the  Jermyn  Street  School,  and  to  ask 
you  how  far  this  passage  might  quality  your  opinion. 
In   answer  to   question  No.  560   he  said,   "  \Ve  ha\e 
"  had  many  applications  from   persons  who  arc  not 
"  artizans,  and  with  the  view  of  accommodating  them 
"  other  courses  of  lectures  have  been  established  at  a 
"  slightlv  advanced  foe,  namely,  5s.  for  10  lectures." 

I  ) .resume   that  those   arc  the   courses   to  which  you 
refer  ? — Y<-s. 

7656.  Then  I  would  beg  your  attention  to  the  fol- 
lowing passage   in    the  evidence  :  "But  I  cannot  say 
"  that   they    have  been    nearly  so    successful    as    the 
working  men's  lectures  ;  the  average  attendance  may 
be  from  175  to  200."       Then  Mr.  Samnelson  put  this 

I 1  nest  ion,   "  By  the   5s.  do  you   make  more  than  you 
"  can  do  by  the  6rf.  ?  "  And  his  answer  is,  "  Yes  ;  but 
"  ever.  5*.  would  hardly  pay  for  advertisements."     I 
call  your  attention   to    that,  because  I  think  yon  will 
see  from  those  facts  that  the  competition  is  not  a  very 
serious  one  ? — No,  I  think  not,   under  those   circum- 
stances. 

7657.  (Chairman.)  If  the  professors  were  not  under 
the  difficulties  to   which   you    have  referred,  do  you 
think  that  the  number  of  students  would  be  materially 
increased  ? — My   impression    is    that    the   number    of 
students  would  be  increased.      1  think  that  the  style  of 
teaching  in  the  College  would  become  more  advanced. 

7658.  Do  you  think  it  would  be  desirable  that  the 
course  should  extend  beyond   the  limits  to  which  you 
are  obliged  to  confine  it  at  present  ? — Yes,  that  is  my 
opinion. 

7659.  Do  you  mean   that   it  should  extend  over  a 
longer  period,  or  that  there  should  be  a  greater  number 
of   lectures   during   the    year  ? — The   students   now 
attend,  in  the  Applied  Science  Department,  25  lectures 
in  the  Easter  term  for  two  years.     We  will  take  that 
as  the  most  important   part  of  their  work,  and  then 
there  are  10  or  20  lectures  which  they  attend  with 
the  Modern  Department.    I  think  that  the  first  year's 
students  would   do   belter  if  they  did  not  attend  any 
other  lectures,  so  far  as  1  am  concerned,  except  those 
on  biology  and  physical  geography.     I  think  that  the 
second   year's  men  should   attend   lectures  only  twice 
a  week   in  the  Lent  and  Easter  terms,  and  the   first 
part  of  that  course  would  comprehend  the  principles 
of    geology,    and    the     second    part,    stratigra pineal 
geology.     That  would  give  a  course  of  40  lectures  in 
one  year,  and  they  would  attend  twice  a  week  instead 
of  three,  times  a  week. 

7660.  On  the  whole,  you  consider   that  the  College 
is  much  hampered  from  the  want  of  sufficient  means  ? 
— Greatly  hampered,  no  doubt  about  it,  and  has  been 
ever  since  I  recollect  it. 

7661.  Can   you   state   to  us  what  your  receipts  for 
last  year  were  ? — My  receipts  for  the  year  ending  the 
end   of   the   Lent   term,  1871,   were,  for  the  Applied 
Science  Department,  72/.  16.V.  ;    for    the  Modern   De- 
partment, !)/.  !).«.  ;    for    the   evening    class,  !()/.  ;    and 

for  the  occasi il  students,  ~il.  S.s.  ;   making  97/.  13*.  ; 

that  is  what  1  received  from  the  College.     The  greater 
amount  which   the   College   receive:-,  of  course,  I   am 
not   aware  of  ;  certain  deductions  arc  made,  but   this 
is  what  I  receive. 1. 

7662.  That  is  the  net  amount  which  you  received 
for    the    discharge    of    your    duties    as    1'rofessor    of 
Geology  ? — Yes. 
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7li(i:i.    And   a  very  large   amount  of  your  time   was   ]'-.  M.  iiitm-an, 
nevertheless   devoted    to    your   duties? — A  very  large     _/-.'»</.,  M.ll. 
amount  of  my  time. 

7(i'i  I.  Do  vou  think  that  the  duties  of  the  1'rofe-sor 
of  Geology  ought  to  occupy  all  iiis  time,  with  the 
except  ion  of  a  small  amonnl  of  it  de\otcd  to  original 
research? — I  think  so  in  King'-  College. 

76(i").  I !ut,  under  existing  circumstance-,  it  is  liardlv 
to  l,e  expected  that  the  Professor  can  devote  hi-  lime 
ill  thai  \\ay  ?  It  is  impossible. 

7666.  Is  there  any  biological  course  at  pie-.-ut  at 
King's  College;1.  -Not  iu  connexion  with  the  Ap- 
plied Science  Department,  or  with  th('  Modern  Depart- 
ment. 

76(>7.  Do  you  consider  it  to  be  of  importance  that 
such  a  course  should  be  established  in  connexion 
with  the  Applied  Science  Department  ? — 1  do.  I 
think  it  is  very  important,  as  pivliminarv  to  the 
geological  instruction.  1  think  that  the  biological 
course  should  be  given  by  the  1'rofessor  of  Geeh.gv 
and  Palaeontology,  otherwise  there  might  be  u  cla-ii 
of  opinions,  which  might  be  very  fatal  to  the  success 
of  the  instruction. 

7668.  Then  yon  would  not  have  a  separate  Profes-or 
of  Biology  ? — I  think  not. 

7669.  You    would    be    willing    to    deliver    such    a 
course  of  lectures,  if  you  were  provided  with   mean-  ? 
— Yes,  certainly. 

7670.  Have  you  had  other  means  of  ascertaining  to 
what  extent;  a  general   desire   for  acquiring  geological 
knowledge  exists  at  the  present  day  ? — 1  have. 

7671.  Do  you  think  that  there  is  a  very  great  wish 
among  many  persons  to  become  well  acquainted  with 
geology  ? — I  believe  there  is  a  very  great  wish  on  the 
part  of  all  classes  with  whom  I  come  in  contact. 

7672.  You   think  that  u  large  number  of  persons 
take  an  interest  in  the  study  ? — A  very  large  number. 

7673.  And  do  you  think  that  many  of  those,  who 
would  otherwise  be  desirous  to  become  well  acquainted 
with  geology,  find  a  difficulty  in  obtaining  that  know- 
ledge ? — I  think  that   great    ditlicully  is  found   iu  ob- 
taining knowledge,  partly  because  some  men   do  not 
think  of  it  until  they  get  on   in   life,  and  then  when 
they  begin  to  see  the  importance  of  the  subject,  or  to 
interest    themselves    generally    in   it,   they  find    that 
their  preliminary  education  has  been  so  deficient  that 
they  cannot    comprehend    geological    facts,    and    the 
science  has  grown  so  largely  now  that  a  man  almost 
despairs,  soon  after  he   enters  upon  the  study,  unless 
he  has  had  a  very  fair  previous  education. 

7674.  You  have  been  an  Kxaminer  in  the  Univer- 
sity of  London  on   geology,  have  you  not  ? — Yes,  f 
am  one  of  the  examiners  in  geology  at  the  present 
time. 

7675.  Do  many  of  those  who  go  into  the  geological 
examination   show    great   deficiency  in    knowled 

the  subject? — The  examination  which  1  held  la-t 
vear  for  the  second  examination  for  the  Iiaehelor  of 
Science  degree  was  attended  by  a  certain  number 
of  candidates  for  the  title,  and  a  large  proportion  of 
them  displayed,  I  think,  extraordinary  dcficteucy  in 
correct  geological  knowledge  ;  they  gave  proofs  of 
having  been  very  unsatisfactorily  taught,  or  rather 
of  not  having  been  taught  at  all  ;  they  had  picked 
U])  their  knowledge  where  they  could  :  considering 
what  is  required  of  a  Bachelor  of  Science,  I  think 
that  the  amount  of  geology  and  paheontology  which 
was  shown  to  be  possessed  by  those  who  went  in 
upon  the  last  occasion  was  most  unsatisfactory.  One 
student  distinguished  himself  in  paleontology  and 
passed  a  very  creditable  examination  indeed,  and  look 
honours,  but  certainly  one-hall' of  those  who  went  in 
for  the  examination  displayed  a  very  niisatiMactory 
ainount  of  knowledge. 

7H76.    Have   you    formed   any    views   as  lo  the  best 
ireans  of  remedying  those  dcfecis  ? — 1    have   Hi 
carefully   over   the   matter,  and    I  think  that  the  only 
difficulty  is  the  pecuniary  difficulty. 

7677.   Do   yon   mean   as    far   as    King's    Colle_ 
concerned? — Yes,   and   I   think   other  establishments 
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1'  M.j>**c.,*,   al.-.-— the   same  remark   would    apply    to    University 
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nn.l   lit  rniverr-ity  ('.ill.--;.'  were    better   rewarded  for 
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P  '    rc-ulls   uf   their    instruction    would     lie    more     satis- 

factory?— I  have  no  doubt  about  it.  The  lectures 
could  be  prepared  with  greater  care,  and  certain 
Increments  of  error  which  will  creep  into  Iccturinjr, 

would  lie  prevented  by  the  professor  having  more 
time  to  devote  to  the  preparation  of  his  lectures. 
The  men  who  could  devote  their  whole  time  to 
geology  nnd  palaeontology,  would  assuredly  teach 
better  than  those  who  have,  to  depend  upon  other 
matters  for  their  livelihood  sis  well. 

7(>79.  Could  instruction  in  geology,  in  your  opinion, 
ever  be  self-supporting  ? — I  do  not  think  it  could. 

7680.  Do  you  see  any  probability  of  King's  College 
being  able,  from   its   own   resources,   to  endow    the 
professorsliip  more  satisfactorily  ? — No  ;  so  far  from 
that,  the  probabilities  are  that  every  year  the  pro- 
fessors will  have  to  give  a  greater  per-centage  of  their 
earnings  to  the  College. 

7681.  Have  you  any  suggestion  to  make  as  to  how 
the  difficulty  is  to  be  met  ? — The  difficulty  is  to  be 
met  by  a  moderate  endowment  being  granted  by  the 
Government  ;    due    precautions   being    taken  on  the 
part  of  the  Government   that   the   duties  should  be 
efficiently  and  properly  carried  out,  and  that  certain 
classes,  who  are   not   now  admitted  to   the   College, 
should  receive  gratuitous  instruction  there.     I  would 
suggest,  inasmuch  as  the  Professor  of  Geology  must 
usually  be  a  man  of  middle  age,  that  he  should  either 
have  a  retiring  pension  at  a  certain  age,  or  else,  which 
would  be  much  better,  that  he  should   be   allowed  to 
retain  the  fees,  and  that  any  endowment  should  bear 
no  reference  to  the  fees.     The  retention  of  the  fees 
would  stimulate  a  man  to  work,  and  they  would  pro- 
duce  a   sum  equivalent  to  a  retiring  pension,  and, 
under  those  circumstances,  I  would  not  recommend  a 
retiring  pension. 

7682.  But,  at  present,  if  the  professor  retained  the 
whole  of  the  fees  his  remuneration  would  be  very  in- 
adequate ? — Very  indeed ;  it  is  no  remuneration  at  all 
to  me,  for  it  imposes  a  loss. 

7683.  Even  though   you   retained   the   proportion 
that  goes  to  the  College  it  would  be  inadequate  ?-— 
Yes.     Supposing  a  professorship  were  endowed,   and 
that  all  the  difficulties  respecting  the  lectures  and  appli- 
ances were  removed,  I  believe  that  you  would  have  a 
much   larger  class  there,  and,  therefore,  the  professor 
would  obtain  more  fees,  and  that  there  would  be  a 
fund  varying  from  1207.  to    150/.  a  year  for  a  man  to 
put  by  during  the  number  of  years  which  he  held  his 
professorship,  in  order  to  provide  for  his  old  age. 

7684.  The  same   considerations  that  you  have  been 
referring  to  would  be  applicable,  would  they  not,  to 
other  professorships  besides  that   of  geology  ? — Yes, 
certainly.     For  instance,  at  King's  College,  the  Pro- 
1'e-Mir  of  Physics  has  four  times  the  work  that  I  do, 
but  I  am  not  aware  what  he  gets. 

7685.  Do   you    think   that   he  is  better   paid? — I 
should  think  not.     Of  course,  in  amount,  he  receives 
more,  but  as  regards  better  pay  I  do  not  thiuk  that  he 
is  any  better  paid  than  I  am. 

7<>H6.  Have  you  considered  whether  any  general 
principle  could  lie  laid  down  for  the  conditions  under 
which  the  Government  should  grant  assistance  of  this 
kind  ;  to  what  institutions  would  you  limit  it  ? — I 
should  not  limit  it.  Any  institution  that  could  prove 
that  it  was  doing  a  certain  amount  of  good  work  ;  any 
institution  which  had  a  certain  number  of  students 
and  had  a  reasonable  curriculum  ;  any  institution 
which  could  show  that  it  had  already  produced  good 
results  (there  arc  not  many  of  them  in  the  kingdom)  ; 
in  fact  all  such  schools  which  have  no  endowments  and 
which  we  can  believe  in  reason  have  no  prospects  of 
any,  and  which  arc  languishing  for  want  of  support,  I 
think  ought  to  be  endowed. 

7687.  Do  you  thiuk  that  British  science  generally 


suffers  from  the  want  of  such  endowments  ? — 1  have 
no  doubt  about  it. 

7688.  And  that  the  establishment  of  such  endow- 
ments would  lead  to  a  considerable  advancement  of 
science  in  Great  Britain  ? — That  is  my  impression. 

7<>K9.  (J'riiJ'f.t.'iiir  lln.rlcy.)  With  reference  to  com- 
bining the  duties  of  the  Professor  of  Biology  with  those 
of  the  Professor  of  Geology,  did  I  rightly  understand 
you  to  say  that  you  felt  that  to  be  desirable  ?  Sup- 
posing other  things  were  equal,  and  supposing  a  college 
to  be  create'!,  and  that  you  could  make  your  own  con- 
ditions of  payment  and  everything  else,  would  you 
think  it  really  wise  to  put  such  an  enormous  amount  of 
labour  upon  one  pair  of  shoulders  ? — No,  I  quite  think 
that,  as  an  abstract  proposition,  the  chair  of  geology 
ought  to  be  separated  from  that  of  biology  as  a  matter 
of  course,  but  from  the  peculiar  position  which  King's 
College  holds,  nnd  from  the  difficulty  which  there 
might  be  in  establishing  a  separate  professorship,  I 
think  it  would  be  advisable  there  to  combine  the  two, 
especially  as  there  might  be  a  difficulty  in  getting  the 
two  professors  to  teach  the  same  views,  and  if  the 
same  views  were  not  taught  there  would  be  sad  diffi- 
culty between  the  paleontologists  and  the  comparative 
anatomists. 

7690.  But  I  presume  that  your  recommendation  is 
only  with  reference  to  the  peculiar  condition  of  King's 
College  ? — Quite  so. 

7691.  (Professor  Smith.)  Is  there  not   at    present 
any  course  of  biology  forming  a  part  of  the   regular 
curriculum    in    King's    College? — Not    in  connexion 
with    the  Applied    Science  Department    or  with    the 
Modern   Department,  only  with  the  medical.     At  the 
same   time  comparative  anatomy,  liotanv,  and  physio- 
logy are  taught  to  the  evening  class  department. 

7692.  But  not  in  the  Applied  Science  Department 
or  the  Modern  Department? — No;  but  all  students 
desiring  to  attend  those  lectures  can  attend  them  as 
occasional  students,  but  they  have  not  the  time. 

7693.  Does  King's  College  receive  any  endowment 
from  the  Government  at  present  ? — None  whatever. 

7694.  (Dr.  Sharpcy.)  In  the  preliminary  study  of 
biology  to  which  you  have  referred  as  essential,  or,  at 
any  rate,  desirable  for  the  students  of  geology,  I  pre- 
sume  you    would   include   comparative   anatomy  ? — 
Most  certainly. 

7695.  With  reference  especially  to  palaeontology  ? 
— Certainly. 

7696.  With  regard  to  the  granting  of  aid,  do  you 
think  that   it   might  be  made  a  condition  in  granting 
aid   that   an   institution   should   have  resources   also 
supplied  by  private  means  ;  to  show,  in  fact,  that  those 
who  had  established  it  had  been  in  earnest,  and  that 
there  should  be  some  evidence  of  private  exertion  in 
collecting  funds  for  education,  before  the  State  was 
called  upon  to  grant  aid  from  the  public  money  ? — 
Certainly,  I  think  that,  when   the  private  endeavour 
fails,  then  the   Government  ought   to  step  in  if  the 
cause  were  worth  furthering. 

7697.  Do  you   think  that  as  a  result  of  giving  the 
professor  a  better  remuneration,  more  time  mi^ht  be 
employed  in  the  extension  of  practical  instruction  in 
the  different  subjects  ? — I  think  so  certainly. 

7698.  That   is  precisely  what  would  be  gained  by 
giving  the  professor  more  time  at  his  disposal  ? — Yes, 
that  would  be  really  the  case. 

7699.  Could   you   say   what  is  the  future  career  of 
your    students   generally  ;     do    they    enter   into    the 

public  service,   and  become   miners   or  engineers  ? 

The  applied  science  students,  the  great  majority  of 
them,    become   practical  engineers,    and    railway    en- 
gineers, or  they  go  into  the  offices  of  large  surveyors. 
1  believe  that  the  best  men  get  work  immediately,  and 
have   no  difficulty  in  obtaining  it.     Some  of  them  go 
inio   civil    engineering   nnd    some    into   practical    en- 
gineering.    I  nm  not  aware  whether  any  of  them  are 
going  into  mining. 

7700.  Have  any  students  followed  the  courses  in 
your  department  with  a  view  to  becoming  teachers  of 
science  in  schools  ? — Not  that  I  am   aware  of,  but 
they  may  do  so  without  my  knowing  it, 
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7701.  (Cliiiiriiniii.)    If  the    Government  were    to 
determine,  as  they  might  do  wisely,  according  to  your 
opinion,  to  give  a  rcrtiiin  iunoniit  of  assistance  to  such 
institutions  as  King's  College,  you  arc  of  opinion,  are 
you   not,  that   there  would   bo   no  very  great   demand 
upon  (lie  public  purse  ? — I  think  not  to  any  great  extent 
— not  if  the  Government  went  upon  that   principle  of 
requiring  proofs  of  good  work  having  been  done,  and 
the  possibility  of  more   being   done  if  money   weni 
granted. 

7702.  At  what,  age  do  you  think  that  a  student  can 
prolitably  apply  himself  to   geology  ? — 1  think,  taking 
wlial   I  know  of  the  ordinary  run  of  the  education  of 
students  and  I  heir  ordinary  capacity,  a  student  ought 
not  to  begin  to  learn  geology  until   he  is   in  his   19th 
year, 

7703.  Then  you  would  not  consider  it  a  subject  to 
bo  introduced  at  schools  r1 — I  think  that  what  is  called 
physical   geography,  or  more  properly  physical   geo- 
logy, should  he  introduced  at  schools,  but  not  geology 
proper. 

7704.  (Professor  Smith.')    With   reference  to   any 
endowment   that  might   be  granted    by   the  Govern- 
ment,  have  you   formed  any  idea  as  to   the  control 
under  which  the  administration  of  such  endowment 
should    be    placed  ?  —  That    is   a  matter  which    I 
have  thought  over,  and  I  see  that  it   might  lead  to 
great   difficulties.     The   Government  might  wish   to 
nominate  a  Professor  of  King's   College,  and  such  a 
professor  might  bo  objectionable  to   the  Council  of 
King's  College,  and  I   think  it  would  be  more  satis- 
factory to  scientific  men  if  all    those   appointments 
were  placet!  under   the   care  of  a  board  of  scientific 
men  of  position,   and  who    would   be  responsible  to 
the   Government  for   their   nominations,  and   for  the 
duties  of  the  professors  being  well  carried  out.    There 
would  be    no  difficulty   in   obtaining   such    a   board, 
because  the   presidents   and   officers   of  the   learned 
societies,  which  have  charters,  would  make  a  sufficiently 
good  board,  and  a  board  beyond  doubt  as  regards  their 
.-cicnfific    acquirements    and    their  desire    to    uphold 
science.     To  leave  the  matter  entirely  in  the  hands  of 
the  Government  would,  perhaps,  not  lead   to   very 
satisfactory  results. 

7705.  (Professor  1-hixley).  One  question  arises  out 
of  that.    You  have  mentioned  in  your  Precis,  in  more 
than  one  instance,  I  think,  the  existence  of  theological 
freedom  at  King's  College,  but  still  it  remains  a  matter 
of  fact,  does   it  not,  that  the  professors  must  be  mem- 
bers of  the  Church  of  England  ? — Yes. 

7706.  And  that  might  interfere  very  much,  might 
it  not,  with  either  the  Government,  or  such  a  board  as 


you  suggest,  making  a   particular  appointment  which 
they  thought  best? — Quite  so. 

7707.  That  is  rather  a  serious  objection,  is  it  not, 
lo  bringing  in  the  principle  of  endowment  there  ? — 
Quite  so. 

770H.   1  believe  it  remains  a  fact  that,  notwithstand- 
ingall  tin;  liberalisation  of  King's(  'ollege,  the  prof, 
must,  be  members  of  the  Church  of  England? — "l 

7709.  (Dr.  Sli<irj)i'i/.)    With   reference    lo   such    a 
board   as  you  speak  of,  for  administering  any  (lovern- 
meiit.  patronage   that    might    be    required,  do    you   not 
think  that,  instead  of  assign  ing  thai  duty  to  the  presidents 
and  officers  of  scientific  societies,  it  might  be  preferable 
for  the  councils  of  those  societies  to  nominate  a  member 
of  such  board,  who  might   continue  in  it  for  a  limited 
time,  and  who  would  be  selected  by  them  on  account 
of  his  fitness  for  such  a  duty,  rather  than  to  let  it  fall 
on  ex-ojficio  persons  ? — Perhaps  that  would  be  better. 

7710.  As,  for  example,  in  the  case  of  the  governing 
bodies  just  now  being  constituted  for  the  public  schools, 
the  Royal  Society  has  been  asked  to  nominate  members 
of  those  bodies,  and  of  course  the  council  would  select 
according  to  the  person's  special  fitness  ? — Quite  so ;  I 
think  that  would  be  quite  as  good  as  the  other   plan. 
With  regard  to  Professor  Huxley's  idea  of  King's  College 
being  a  Church  of  England  establishment,  the  theological 
curriculum  being  now  very  much  more  liberal  than  it 
used  to  be,  and  University  College,  I  believe,  being 
not  denominational,  and  the  University  of  Edinburgh 
being  Presbyterian,  I  think  you  would  find  that  there 
would   be  a  sufficient   number  of  men   holding  those 
different  opinions  in  geology  to  choose  professors  from, 
whenever   there  was  a  vacancy,  so  as  not  to  interfere 
with  the  standing  of  the  College. 

7711.  Do    you   know   that    the    professorships   in 
Edinburgh  are  not  restricted  to  persons  belonging  to 
any  particular  church  ? — I  was  not  aware  of  that. 

7712.  They    merely    sign   a  declaration   on   being 
appointed,  to  the  effect  that  they  will  not  use  their 
professorial  position  to  injuriously  affect  the  Estab- 
lished Church  of  Scotland  ? — That  is  rather  a  strong 
thing  to   sign.     The    Principal  gave   up   one   of  the 
hours  which  he  used  to  devote  to  the  instruction  of 
students  in  Divinity,  in  order  that  I  might  give   the 
lectures  I  have  mentioned  to  the  Modern  Department, 
so  that  shows  that  the   tendency,  at  any  rate,  of  the 
present  officers  of  King's  College  is  to  assist  natural 
science,  reasonably  taught,  as  much  as  possible.     I  am 
not  tied  down  in  any  way  in  my  teaching,  except   by 
my  own  conscience. 

7713.  (Chairman.)  Is  there  anything  further  that 
you  would  wish  to  state  to  the  Commission  ? — No,  I 
am  not  aware  of  anything  further. 


I'.  M.  Duncan, 
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F.O.& 
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The  witness  withdrew. 
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7714.  (Chairman.)  I  believe  you  are  the  Keeper  of 
the  Botanical  department  at  the  British  Museum  ? — I 
am. 

7715.  There  are  large  national  collections  in  botany 
both  at  the  British  Museum  and    at  Kew.     Can  you 
explain  to  the  Commission  whether  there  is   any  con- 
nexion between  the  two  collections  ? — There   is  no 
connexion  between  them. 

7716.  Do  you  think  it  is  desirable  that  any  con- 
nexion should  be  established  between  the  two   collec- 
tions ? — I  do  not  see,  upon   the  face  of  it,  any  reason 
for  any  connexion  being  established  between  the  two 
collections. 

7717.  Do  you    think    that  the    nation    derives    an 
advantage  from  possessing  those  two  collections  inde- 
pendent of  one  another ? — I  believe   the   nation  does. 
But  it   is. my  impression    that,  inasmuch   as  we   have 
collections  in  different  parts  of  the  country,  in  Edin- 
burgh and  in  Dublin,  kept  up  at  the  national  expense, 
it  is  necessary  in  such  a  large  centre  of  population  as 
London,  and  much  more  as  London  is  the   attraction 
for  science  throughout  the  whole  country,  we  should 
have  national   collections  there,  so  that  I  would   not 
put  the  necessity  for  a  collection  existing  in  London, 
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apart  from  the  necessity  of  a  collection  at  Kew, 
on  the  requirements  of  the  nation  so  much  as  on  the 
requirements  of  the  enormous  population  of  London, 
and  of  the  scientific  visitors  who  are  in  the  habit  of 
visiting  London. 

7718.  Do  you  consider  that  the  two  collections 
have  different  objects  ? — 1  consider  that  Dr.  Hooker, 
if  you  will  .allow  me  to  refer  to  his  statement,  has  put 
it  very  clearly  in  a  document  which  1  thought  might 
be  of  use  in  connexion  with  this  matter,  namely,  a 
Return  to  the  House  of  Commons,  "  Of  all  com- 
«'  munications  made  by  the  Officers  and  Architect  of 
"  the  British  museum  to  the  Trustees  respecting  the 
"  want  of  space,"  and  so  on,  ordered  by  the  House  of 
Commons,  on  the  llth  of  March  1859.  At  page  4, 
Dr.  Hooker  says :  "  There  are  two  circumstances 
"  which  I  think  the  Trustees  should  bear  in  mind  in 
"  dealing  with  the  question  of  the  transference 
"  of  the  botanical  collections  from  the  British 
"  Museum  to  Kew.  1.  That  it  is  in  one  sense 
"  immaterial  to  us  at  Kew  what  becomes  of  the 
"  British  Museum  herbarium ;  for  a  first-rate 
"  herbarium  and  library  must  be  maintained  at 
"  Kew,  and  are  indeed  essential  to  Kew  for  naming 
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trC__*»     "the     plant.-     in     «l»'     Uar-l-'""     i""1    Mummis    of 

'   -    Kconon.ie    Botany,  and    for  giving  to  botanists  and 

1  ulciiei-    the    information    daily  demanded  of    us." 

js  April  lt-71.  'j-^it  is  Dr.  Hooker's  own  statement  of  the  tir.-i 

i,,.c.-sities  for  the  herbarium  ftt  Kew.  In  the 

British  Museum  WO  do  not  contemplate  any  object 
of  that  kind  at  all.  It  is  a  purely  systematic  and 
aitie  (ollection  of  plants  for  the  use  of  syste- 
matic botanists.  In  the  second  place,  Dr.  Hooker 
8»ys  :  "That  their  being  indispensable  to  Kew, 
"  and  in  constant  use  for  the  garden  purposes,  is  no 
"  obstacle  to  their  being  consulted  to  any  extent  by 
"  other  botanists,  nor  does  it  at  all  interfere  with  the 
'•  facility  of  consultation.  A  herbarium  and  library 
"  of  such  value  and  extent  a.s  that  at  Kew  must  be, 
"  though  originally  maintained  expressly  for  the  use 
"  of  the  garden,  cannot  with  propriety  be  closed  to 
"  Bcientiiic  botanists."  I  think  that  Dr.  Hooker 
clcarlv  separates  the  principal  object  of  the  British 
Museum  herbarium,  from  that  of  the  herbarium  at 
Kew. 

7719.  Do  a  large  number  of  persons  make  use  of 
the  collections  at  the  British  Museum  for  the  pur 
poses  of  study? — I  made  a  note  of  the  number  of 
visitors.      1  may  say  that  previous  to  1867,  no  record 
wa-  kept  of  the  number  of  visitors.     In  the  beginning 
of  April  of  that  year,  by  the  instruction  of  the  Trustee?, 
a  regular   record  was   begun,  and  has  been  ever  since 
kept.     Li    the  nine   months  of  1867,   the  colhelions 
were  visited  by  811  persons  for  scientific  information  ; 
in  1868,  840  visited  it  ;  in  1869,  974  ;  in  1870,  1,041  ; 
and   during   the  first  three  months  of  this  year  the 
number  of  visitors  has  risen  to  406,  which  is  a  much 
larger  proportion   than  we  have   known  on  previous 
occasions,  being  at  the  rate  of  1,600  a  year. 

7720.  Are    the    collections    so    arranged    as   to   be 
easily  available  to  students  : — The  herbarium  consists 
of    two    portions  :  first    the    systematically  arranged 
herbarium,  which  is  by  far  the  largest  portion  of  the 
whole;  indeed,  it  contains,  I  may  say,  the  collection, 
and   that   is  carefully  and    systematically    arranged, 
and  accessible  with    the    greatest    facility;    and    the 
remainder  of  the  collection  consists  of  the  plants  that 
we  are  continually  receiving  either  by  donation  or  by 
purchase,  or   plants   that  have  been  similarly  received 
in  former  times  which  have  not  yet  been  laid  into  the 
general  herbarium.     The  great  bulk,  I  may  say  ninc- 
teen-twentieths  of  the  collection,  is  carefully  arranged, 
and  any  one  plant  can  be  obtained  in  a  few  minutes. 

7721.  Besides  those  who  go  to  the  museum  for  the 
purposes    of   systematic    study,    arc    the    collections 
visited  by  largo   numbers   of  the  public  merely  from 
curiosity? — The  numbers  that  I  have  given  just  now 
are  the  numbers  of  students — by  students  I  mean  not 
only   men    who  come   to  investigate    plants    syste- 
matically, but   also  men   who  come  for  information 
which  can   only  be  obtained  by  application  to   the 
officers  in  the  private  studies  of  the  museum. 

7722.  You  are  speaking  of  students  who  come  on  the 
days  when  the  museum  is  not  open  to  the  public  ? — 
The  herbarium  is  never  opened  to  the  public.     There 
are  two  rooms  open  to  the  public,  but  of  the  numbers 
who  visit  those  we  have  no  record,  as  they  are  per- 
fectly free,  and  the  public  pass  freely  through  them 
without  any  special  record  being  made  of  their  num- 
bers.     The  herbarium    is   .separated   from   the   public 
rooms,  and   before   access   can    be   obtained   to    the 
herbarium  the  bell  must  be  rung,  and  special  applica- 
tion must  bo  made.     I   have   only  here  a  record  of 
those  who  have  come  for   botanical   information,  not 
personal  friends  who  have  called  upon  the  officers. 

7723.  Have  you  the  power  of  admitting   anyone 
who  wishes  to  examine  the  collection  in   the  herba- 
rium ? — I  have  that  power. 

7724.  Without    reference    to    any    other    superior 
officer  ? — Ye  . 

772.J.  Is  the  staff  employed  in  your  department 
considerable  in  number? — The  full  stall',  as  it  existed 
(in  the  occasion  of  the  retirement  of  Mr.  Bennett,  is 
a  keeper  and  two  assistants. 
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7~2(i.  The  assistants  are  under  your  direction,  1 
presume? — The)'  are.  At  present  there  is  a  vacancy. 
so  that  there  is  only  one  assistant,  but  1  hope  that  the 
vacancy  will  be  speedily  tilled  up. 

7727.  By  the    regulations  of  the  museum,  ha\e  you 
any  voice  in  the  appointment    of  your   assistants? — I 
have  been  consulted.     1  may  say  that   I  have  only  been 
a  few  months  an  officer,   and    I  have   been   consulted 
with  regard  to  the  appointment  of  the  assistant,  and  1 
know  that  rny  own  appointment  was  obtained  directly 
through  the  recommendation  of  Mr.  Piemiett,  the  then 
keeper,   and   that    the  appointment   of  my   colleague, 
Dr.  Trimen,  was  similarly  obtained. 

7728.  (Profettor   ////r/r//. )  Do  not   you    think  it 
might    be    a  material  advantage    to    the    country    in 
general,  as  well  as  a  saving  of  expenditure,  if  the 
herbaria    at    Kew    and    the    herbaria    at    the    British 
Museum   were  put    in    some   sort    of   relation;    that 
either  should  stock  the  other  with  what  materials  are 
superfluous  in  itself:  for  example,  as  Kew  must  often 
obtain  a  very  large  number  of  duplicate  specimens  of 
plants,  would  not  it  be  desirable  that  such  specimens 
as  you  might  wish  to  have  should  come  from  Kew  to 
the  British  Museum  and   vice  versa? — 1  believe  that 
it  might  be  an  advantage  to  us  at  the  British  Museum 
to  have  such  specimens  as  were  desiderata,  but  in  the 
case  of  additions  to  the  British  Museum   it  has  been 
the    practice   carefully    followed  by  all   the   officers 
there  never  to  acquire  duplicates,  to  obtain  only  sets  of 
plants,  so  that  the  number  of  duplicates  that  we  have 
in  the  collection  there  is  extremely  few,  and  all  of 
them  are  most  unimportant. 

7729.  Are  there  not  in  the  British  Museum,  collec- 
tions which    have   never  been  thoroughly  worked  out 
and  named.     Mr.   Brown's  collection  for  example  V — 
Mr.  Brown's  collections  are  not  in  the  British  Museum. 
The  series   of  plants    collected  by    Mr.   Brown,    and 
which  were   presented  by  him   to   Sir  Joseph  Banks, 
are  all  named  and  accessible   in   the  museum,  but  Mr. 
Brown's  own  herbarium  is  not  public  property. 

7730.  I  am  aware  of  that,  but  is  it  not  in  some  way 
in  the  British  Museum  ? — It  is  at  present  accommo- 
dated there,  but  it  has  no  connexion   whatever  with 
the  museum.     It  is  accommodated  in  a  store  room  in 
the  museum,  but  it  is  not  the  property  in  any  sense  of 
the  British  Museum. 

7731.  Whose  property  is  it  ? — It  is   the  property  of 
Mr.  Bennett. 

7732.  It   is    simply    accommodated     there? — It     is 
simply  accommodated  there,  in  the  same  way  as  any 
book  of  mine,  in  my  room  in  the  Museum,    may  be 
accommodated  there. 

7733.  Are  there  no  collections  which  have  not  yet 
been    worked    out    and    examined     in    the    British 
Museum  ? — I  have  explained   that  we   have    a    con- 
siderable  store  of  plants,  which,  of  course,  are  being 
continually  worked  up,  as  there  must  be  in  all  collec- 
tions, but  those  plants  are  all  arranged  geographically 
and  a  large  proportion  are  also  arranged  with  regard 
to   the   great  natural  orders   systematically,  so   that 
while   they  are    in  store  they  are  all   accessible   to 
sludents   and  are  continually   being  brought  out  for 
the  benefit  of  workers,  whenever  they  think  that  they 
are  of  any  use. 

77o4.  As  a  matter  of  fact,  the  collection  at  Kew  is 
the  only 'great  scientific  herbarium  at  present,  is  it  not ; 
I  mean  that  the  extent  of  accommodation  and  work- 
in"  is  far  greater  than  anything  that  you  have  at  the 
British  Museum  ? — I  do  not  think  so.  I  believe  that 
the  herbarium  at  Kew  is  more  extensive  and  contains 
a  larger  number  of  plants,  but  for  thorough  systematic 
work,  for  the  existence  of  a  large  number  of  authentic 
species  and  specimens  that  have  been  actually  de- 
scribed, I  believe  that  our  British  Museum  herbarium 
is  unequalled  in  the  world  ;  and  that  is  not  only  the 
opinion  which  I  myself  have  formed,  for  I  am  not  very 
extensively  acquainted  with  herbaria  abroad,  but  it  is 
the  universal  testimony  of  men  who  have  become 
sufficiently  acquainted  with  the  British  Museum 
herbarium  to  form  an  opinion  worth  considering. 
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T?:1'").  Is  it  not  tlio  fact,  tlml  foreign  botanists, 
coming  l<i  this  country,  usually  go  to  Kew  Cor  the 
purpose  of  working  in  botanical  matters? — I  believe 
dial,  Ilic  British  Museum  is  visited  by  .-ill  the  foreign 
botanists  tlml  come  to  tins  country,  and  I  111:1  . 
thai  I  r:in  over,  :i  lew  d:iys  ago,  the  visitors  that  we 
have  had  during  this  year,  just  to  form  a  rough  ide:i 
ol' who  they  were,  mid  I  find  unionist  the  foreign 
Iml.-inists,  who  have  been  in  the  habit  of  visiting  the 
museum,  the  names  of  Cosson,  Baillon,  Triana,  and 
Wclwitsch,  who  have  been  Iiere  during  the  year  1871. 

773(i.  But  do  those  gentlemen  come  for  the  pur- 
poses of  actually  working  nt  the  collections  ? — I  should 
say  dial  Cosson  has  paid  probably  30  visits  to  the 
museum,  day  after  day,  going  systematically  through 
a  part  of  them. 

7737.  Would  you  recommend  that  the  Government 
of  the  country  should  go  on  as   it  appears  to  be  doing 
at  present,  keeping  up  two  first  rate  herbaria,  the  one 
at  Kew,    and    the  one   at   the    British    Museum  ? — I 
should     like    to     submit    to    the    Commission  state- 
ments made  by  men   who  are  better  able  to  judge  of 
that   than   myself.      In    the   first   place,  Mr.  Robert 
Brown  was  distinctly  of  that  opinion,  and  expressed  it 
very  strongly  on  several  occasions.     Mr.  Bentham, 
the  President  of  die  Linntcan  Society,  also  expressed 
very   strongly   the  same   opinion  in  the   paper  out  of 
which  I  made  an  extract  from  Dr.  Hooker's  statement 
in  the  earlier  part  of  my  examination. 

7738.  Did  not  Mr.  Beutham  subsequently  modify 
that    opinion    in    a     paper     which    lie     published    in 
"  Nature  "  ? — I  am  not  aware  of  any  paper  published 
by  Mr.  Bentham,  in  "  Nature."     It  was  not  stated  to 
be  by  Mr.  Bentham. 

7739-40.  It  has  been  stated  before  the  Commission 
that  it  was  by  him,  and  in  that  paper  I  think  he 
expressed  a  rather  different  opinion  ? — -I  will  come  to 
that  presently  if  you  will  allow  me.  Mr.  Beutham,  in 
the  evidence  in  1859,  to  which  I  have  referred, 
states  distinctly  that  the  removal  of  the  botanical 
collections  to  Kew,  would  not  be  advantageous  to 
science,  and  he  also  says,  "  I  think  the  Sloanean 
"  is  of  more  value  at  the  British  Museum  than  it 
"  would  be  at  Kew,  and  I  think  that  a  great  portion 
"  of  the  additions  to  the  Banksian  Herbarium  since 
"  Sir  Joseph's  death  are  duplicates  of  those  already 
"  at  Kew."  He  further  says,  that  it  would  be 
desirable  to  have  a  herbarium  in  London.  Professor 
Ilcnfrey  at  the  same  time  insisted  that  it  was  im- 
portant to  keep  a  botanical  collection  in  London. 
Dr.  Falconer,  who  had  the  charge  of  both  the  Gardens 
and  Herbarium  at  Calcutta,  distinctly  stated,  as  Dr. 
Hooker  had  already  done,  the  necessity  for  a  herbarium 
in  connexion  with  the  botanical  gardens  ;  but  he  also 
said,  "I  believe  that  a  separate  public  herbarium  and 
"  library  in  the  centre  of  London  and  easily  acces- 
"  sible  are  so  useful  and  necessary  that  it  would  be 
"  in  the  highest  degree  inexpedient  to  do  away  with 
'•'  them."  Sir  Charles  Lyell  was  strongly  opposed 
to  the  removal,  and  Mr.  Darwin  thought  that  a 
National  collection  ought  to  be  in  London,  but  he 
could  see  that  some  weighty  arguments  might  be 
advanced  for  Kew.  As  the  result  of  that  investigation, 
the  Committee  came  to  the  following  conclusion,  which 
you  will  linil  at  page  11,  "  Sir  William  Hooker,  Dr. 
••  .1.  Hooker,  and  Dr.  Lindley  have  given  reasons  in 
'•  favour  of  the  removal  of  the  collections  from  the 
'•  British  Museum  to  Kew  with  the  view  of  rcnder- 
"  inj-  thai  establishment  more  complete,  but  Dr. 
'•  II.  Falconer,  long  at  the  head  of  the  Botanical 
"  (iardcn  of  Calcutta,  and  Professor  Henfrey  support 
the  opinion  of  the  late  eminent  botanist  Mr. 
Ilobert  Brown,  and  believe  that  such  a  removal 
would  lie  of  great  dis-service  to  science,  by 
depriving  the  consult  ing  botanist  of  ready  access 
to  a  central  metropolitan  herbarium  and  library. 
In  this  view  Mr.  Bentbam  coincide.-,  with  this 
exception,  dun  In:  wishes  the  herbarium  bequeathed 
by  Sir  .lo.-epii  Banks  to  be  removed  to  Kew.  In 
reference  to  the  scientific  importance  of  the 
botanical  roll' ct  ion,  in  its  illustration  of  the  "-eo- 


"  logical  specimens  in  the  museum,  the  opinion  of  Sir 
"  Charles  Lyell  is  decidedly  in  favour  of  retaining 
"  such  a  botanical  collection  in  the  metropolis."  For 
what,  reason  I  cannot  tell,  but  a  few  inonih-  after 
that  a  memorial  was  prepared,  which  intimated  a 
complete  change,  in  the  opinion  of  se\cr:il  of  those 
men.  As  this  memorial  was  headed  by  one  of  tbn 
Commissioners  present  at  this  table,  probably  he  may 
know  something  about  it  ;  but,  Mr.  Benlham,  in  lliis 
memorial,  completely  npsel  die  opinion  which  he  had 
given  two  or  three  months  before,  an  opinion  which 

was    ill  accordai with    the   opinions    entertained    i>y 

Mr.  Robert  Brown,  by  my  predecessor,  Mr.  Bennett, 
and  by  many  other  distinguished  botanNt-. 

[I'rafi'.ixor  lln.rlry.  No  proposition  has  been  made 
before  this  Commission  to  remove  the  herbarium  from 
the  British  Museum,  but  the  question  which  has  been 
brought  before  us  is  the  possibility,  or  the  desirableness 
of  bringing  the  two  herbaria  to  some  sort  of  relation  to 
one  another,  so  that  the  Government  should  not  bo 
actually  doing  two  things  twice  over,  seven  or  eight 
miles  apart.] 

Then,  with  regard  to  this  particular  statement  which 
is  published  in  "  Nature,"  the  same  views  were  already 
expressed  in  an  official  document  which  was  pre- 
sented two  years  ago  to  the  Trustees  of  the  British 
Museum  from  the  Board  of  Works,  and  this  statement 
is  nearly  a  reproduction,  in  slightly  altered  language, 
of  that  document,  which  was  fully  dealt  with  and 
answered,  and  this  answer  was  sent  to  the  Board  of 
Works,  and  it  was  then  understood  as  being  perfectly 
satisfactory,  both  to  the  Trustees  and  to  the  Board  of 
Works.  I  do  not  think  it  would  be  very  difficult  for 
me  to  show  how  utterly  hopeless  the  study  of  botany, 
and  especially  paleontology,  would  be,  if  the  London 
Herbarium  were  put  in  the  position  that  is  mentioned 
by  Mr.  Bentham. 

7741.  Will  you  be  kind  enough  to  tell  us  what  is 
the  date  of  the  document  in  which  the  answer  is  con- 
tained, so  that  we  may  be  able  to  procure  it,  ? — I  do 
not  know  that  the  document  has  been  published — it 
was  an  official  document. 

7742.  (Chairman.)  Was  it  not  laid  before  Parlia- 
ment ? — No.     I  find  that  the  date  of  the  official  docu- 
ment is  December  1868. 

7743.  (Professor  Huxley.)  Is  it  your  opinion  that 
the  two  herbaria  should  be  equally  perfect  and  equally 
complete,  without  any  relation  the  one  to  the  other  ? — 
It  is  my  opinion  that  it  is  absolutely  necessary  for  the 
gardens  at  Kew  to  have  a  herbarium  for  naming  the 
plants,  as  Dr.  Hooker  clearly  puts  it.     It  is  also  my 
distinct  conviction  that  a  herbarium  for  the  study  of 
systematic  botany  has  no  connexion  whatever  with  a 
botanical  garden.   It  ought  to  be  in  a  position  where  it 
can  be  most  freely  consulted  by  all  students  of  botanical 
science,  and  there  is  sufficient  evidence  that  London 
is  the  best  situation  for  such  a  herbarium. 

7744.  What  is,  in  your  judgment,  sufficient  evidence 
that  it  is  better  than  Kew  ? — The  number  of  visitors 
that  are  in  the  habit  of  coming  to  the  department, 
and  the  kind  of   visitors   that   come.     I  made  some 
notes   from    the  same  list  from    which  I  gave    the 
names   of  the  foreign  botanists  to   show  the  kind  of 
visitors  that  come    for   the   scientific   purposes  to  the 
British   Museum.     There  are  two  clergymen  who  are 
on  official  duty  in  London  who  are  somewhat  eminent 
iu   botany  ;  one   is.    perhaps,  one   of  the  most  distin- 
guished of  British  licheuologists.  who  would   not  bo 
able  to  visit  the  collection  if  he  were  required   to  go 
to  Kew  to  do  so.     We  have  also  had  visits  during  this 
time  from  two  medical  men  who  are  in  acli\e  practice 
in    London,  who  are    able    to   run    in  only  for  a  short 
time   on   occasions,  and  who  visit  us  for  some   special 
purpose  to   settle   some  precise  point,  in   the   one  of 
these     instances    with    regard     to     some     species    of 
moss,  and   in    the   other   with   regard   to  some   fossil 
plants.      Then    I   have   the    names   of   six   men    who 
are    either    in    business    or    engaged  in    professional 
work    in   London,  whose  time  is  of  great  importance, 
and   who   could   not    possibly   have   gone    to   a  great 
distance   to  consult  a  collection.      There  are  two  men 
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W.  Carrutheri,   who  have  come  from  the  country  to  London  on  busi- 
Esq.  ness,    and    who    find    it    convenient  to    come    to  the 

museum  to  consult  the  collections,  but  who  could  not 
^fj1'  have  gone  during  their  short  visit  to  London  to  any 
distance.  There  are  olbcr  men  living  in  London  who 
are  able  to  come  and  settle  points  on  a  short  notice, 
which  they  could  not  do  if  they  had  to  spend  a  day  in 
seeking  for  the  information.  On  that  account  I 
should  consider  that  it  was  more  convenient  to  have 
it  in  London.  And  then  I  find  Mr.  Waterhouse,  who 
i-  a  Keeper  in  the  Museum,  in  evidence  given  in  June 
I860,  makes  the  following  remarkable  statements  with 
regard  to  the  convenience  of  London  as  the  site  for  a 
herbarium.  He  made  this  statement,  which  has  not 
been  contradicted,  and  I  believe  I  know  the  parties 
referred  to,  and  can  confirm  the  statement  if  that  were 
needed  : — "  ( )ne  of  our  active  botanists  who  was  living 
"  at  Hammersmith,  and  was  consequently  within  a 
"  short  distance  of  Kcw,  stated  that  it  was  much  more 
"  convenient  for  him  to  come  to  London  to  examine 
"  the  collections  than  to  go  to  Kcw.  His  explanation 
"  was  this  :  that  he  constantly  had  occasion  to  como 
"  to  London  for  other  purposes,  and  he  then  took 
"  advantage  of  his  visit  to  clear  up  his  doubts  upon 
"  botanical  questions,  whereas  he  was  seldom  led  out 
"  in  the  direction  of  Kew.  I  have  to-day  heard  of 
"  another  person  living  at  Turnham  Green,  also  a 
"  botanist,  who  has  said  that  it  was  more  convenient 
"  to  him  to  consult  the  herbarium  in  London  than  nt 
"  Kew." 

7745.  Then  the  tendency  of  your  evidence  would 
be     rather    to   stop    accumulation    at    the    general 
herbarium  at  Kew  and  increase  the  accumulation  in 
London  ? — That  is  my  judgment,    I  conceive  that  they 
must  have  a  herbarium  at  Kew  for  the  purposes  of  the 
garden,  but  that  the  great  scientific  herbarium  ought  to 
be  where  it  is  most  easily  consulted,  and  that  is  in  Lon- 
don.   That  there  is  no  connexion  whatever  between  a 
herbarium  and  living  plants  in  a  garden,  is  clearly  evi- 
denced to  by  Mr.    Bentham,  who  was  asked  in  the 
document  to  which  I  have  referred,  at  page  7,  "Are  you 
"  not  cited  in  Lindley's  '  Vegetable  Kingdom '  as  an 
"  authority  for  the   fact   that  in  the  year  1845  there 
"  were  about  6,500  species  of  that  family  "  (that  is  the 
I^eguminostB)    "then  known? — (A.)  I  believe,  lam 
"  so  quoted   by  Dr.   Lindley.     (Q-)  If  so,  can  you 
"  state  in  a  general  way  how  many  of  these  6,500 
"  species   you  became  acquainted  with  only  through 
"  the  medium  of  herbaria? — (A.)  I  became  acquainted 
"  with  nearly  the  whole  Lcgitminosa;  through  the 
"  medium  of  herbaria.     There  are  not  many  hundreds 
"  that  I  have  seen  living.     (  Q.)  What  proportion  of 
"  these   6,500  species  may   you  have   seen    in  the 
"  living    state      in     botanical     gardens ;     one-half, 
'•  one-third,  one-fourth,  one-fifth,  one-eighth  ?—  (A.)  I 
"  have    examined  very  few   in    botanical    gardens  ; 
"  very    few   indeed.     (Q.)    In  your    researches   on 
"  systematic  botany,  have  you  been   indebted  most 
"  to  herbaria   or  botanical    gardens  ? — (A.)  I  have 
"  published  several  thousand  new  species  of  plants ; 
I  have  never  published  one  without  examining  it 
•   in  a  herbarium,  and   I  have  examined  very  few  in 
"  botanical  gardens."     So  that  for  the  purposes  of  the 
matic  botanist,  the  value  of  botanical  gardens,  on 
the   testimony    of   Mr.  Bentham,    is    almost  nothing. 
The  one  consideration,  as  it  seems  to  me,  is  to  obtain 
a    large  and    most    complete    herbarium,   thoroughly 
arranged,  and  in  the  most  convenient  place,  and  the 
testimony,    so   far   as    I    know,   invariably   is,  that  the 
most  convenient  place  is  London. 

7746.  Have   you   nt  the  museum   now  as   good    a 
botanical  library   as   there  is  at  Kew  ? — We  have  an 
infinitely    better  botanical    library,    inasmuch   as    we 
have  the  whole  library  of  the  British  Museum. 

7747.  Is  it  infinitely  better  for  botanical  purposes 
than  the  library  at  Kew? — Infinitely  better,  inasmuch 
as  for  botanical  purposes  you    require  not  only  works 
specially  devoted    to   botany,   but  you    require   Tran- 
sactions and  Publications   where  botany  is  sometimes 
included;  you   require  books  of  travels,  where  occa- 
sional references  are  made  to  botany;  and  you  require 


scries  of  works  which  it  is  next  to  impossible  to  collect 
together  in  any  library,  especially  in  one  formed  for 
work  in  one  department  of  science. 

7748.  Is  it  not  a  fact    that   the  library  at   Kew 
contains  the  Transactions  of  all  those  learned  societies 
which  give  space  to  botany? — Not  so  extensively  as 
the  library  of  the   British   Museum.     1  may  say,  as  a 
mailer  of  fact,  that   the   men  who  arc  in  the  habit  of 
working  at  Kew   frequently   bring  references  to  books 
which  they  cannot  obtain   at  Kcw   for  me  to  obtain 
for  them  in  the  British  Museum  library. 

7749.  (Professor  Smith.)  Is  there  at,   present  any 
plan  in  which  the  naming  of  the  two  herbaria  at  the 
British  Museum  and  at  Kew  is  made  comparative  with 
one    another,    and    consistent    throughout?  —  None 
whatever.     They  are  named  by  independent  workers 
on  their  own  powers  of  determination. 

7750.  Do  you  suppose  that  much  discrepancy  would 
be   found  if  a  comparison  were  made  between  the 
two  ? — No  doubt  very  great  discrepancy,  inasmuch  as 
when    you    are   dealing   with  materials  that  vary  so 
very  little,  and    have  for    their  determination  short- 
diagnostic  descriptions,   it   is    extremely  difficult  for 
two  men  working  perfectly  independently  to  arrive  at 
precisely  the   same   reasons   as   to   the  value  of  the; 
diagnosis  in  relation  to,  say,  half  a  dozen  allied  speci- 
mens befiore  them. 

7751.  Do  you  suppose  it  would  be  desirable  for  the 
interests  of  science  that  the  two  collections  should  be 
compared  ? — Practically  they  are,  in   the  interests   of 
science.     Workers  seldom  publish  without  working  at 
the  herbaria  at  Paris,  in  London,  and  at  Kew,  and  at 
all  the  great  herbaria.     I  do  not  mean  those  particular 
places    alone,     but    also    Geneva    and    other    great 
herbaria.      When  anyone   is  engaged    in    any    great 
exhaustive  work  he  must  consult  all  of  them. 

7752.  There  is  no  arrangement  at  present  by  which 
it  is    possible    actually  to  compare   those    specimens 
about  the  naming  of  which  there  might  be  discre- 
pancies ;  in  fact,  you  cannot  send  specimens  from  the 
museum   to   Kew,    or  specimens   from    Kew   to  the 
museum,  in  order  to  compare  them  one  with  another  ? 
— No  specimens  of  any  kind  received  into  the  museum 
can  be  allowed   to   leave  the  museum  except  under 
very  exceptional   laws,  which   would  never   be  put 
into  operation  under  the  circumstances  to  which  you 
refer. 

7753.  Do  yon  consider  that  the  maintenance  of  that 
strict  rule  is  for  the  interest  of  science  ? — I  believe  it 
is  on  the  whole.     There  arc  disadvantages  connected 
with  it,  but  there  are  advantages  which  seem  to  me  to 
be  more  important. 

7754.  (Dr.   Sharpey.)    I    think    you   attach   great 
importance  to  the  proximity  of  the  botanical  collection 
of  the  British  Museum  to  a  great  general  library  ? — 
Yes. 

7755.  Do  you  think  that  the  removal  of  the  bota- 
nical collection  from  its  present  site  to  South  Ken- 
sington will  be  seriously  prejudicial,  by  depriving  you 
of  that  advantage  ? — I  believe  that  it  will  be  a  serious 
injury  to  science  if  the  removal  takes  place,  but  I  sup- 
pose that  that  is  decreed,  and  must  take  place  ;  but  it 
will  be  an  injury  to  science,  which  it  would  be   im- 
possible ever  to  recover  in  some  aspects  of  scientific, 
investigation. 

7756.  Do  you    not  consider  that  the  collection  at 
Kew  and  the  collection  in  the  British  Museum  might 
be  scientifically  used  for  two  different  purposes  in  any 
way  ?— Practically  it  is  so  :  according  to  the  original 
notion  of  the  foundation  of  them,  and  according  to  the 
uses  of  them,  the  herbarium  at  Kew  is  employed  for 
the   naming  of  plants,   as   Dr.    Hooker   says,    in    the 
gardens,  and  in  the  museum  of  "  Economic  Botany  ;" 
and  the  fundamental  notion   of  the  collection  nt  the 
British    Museum    is    for    the    study    of   systematic 
botanists. 

7757.  (Chairman.')  Are  there  any  instances  upon 
the    continent,    at   Paris,    or    Berlin,  or    Vienna,    of 
duplicate  collections  similar  to  those  which  we  have  in 
this  country  ? — I  am  not  aware  that  there  are  any 
such  collections. 
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7758.  In  most  cases  probably  the  botanic  garden  is 
nearer  lo  Ihr  capital  tluiii   is  the  ea.se  in  this  country  ? 
— In  Paris  certainly  it  is  in  the  capital  ;   l>nt  just  there, 
us  hci-e,  tlio  systematic  botanists  consult  the  herbarium 
and  not  the  garden.     In  Berlin  it  is  in   close    proxi- 
mit  v.  till  hough  not  actually  in  the  metropolis. 

7759.  If  the  botiinicul    and  other    iiiituml    history 
collections  uro  moved   to   South   Kensington,   do  you 
consider  that  it  will   l>e  necessary  to  have  a  subsidiary 
library  ? — It  would   be   absolutely   necessary  ;    and  I 
believe  that  unless  the  value  of  the  herbarium  were  to 
be   greatly   destroyed,   the    lianksian   library   will   be 
required  to  form  a  portion  of  that  .subsidiary  library, 
inasmuch  as  the   Banksian  collection  was  in  continual 
use  while  the  lianksian  herbarium  was  being  formed, 
and  the  volumes  that  form  that  library   were  anno- 

Thc  witness 


tated  by  the  workers  in  the  herbarium,  so  that  if  the 
books  wen;  left  behind  and  the  plants  -eparalcd  any- 
where from  the  annotation!  on  the.  books,  the  value  of 
the  plants  in  their  cross  references  to  books  would  lie 
completely  destroyed. 

77(iO.  Are  there  any  other  points  in  relation  In 
your  department  which  yon  think  desirable  to  bring 
before  the  Commission  ?  —  No;  I  think  1  ha\e 
exhausted  all  the  points  that  J  have  made  any  note* 
of.  I  have  referred  to  the  facilities  for  consulting  the 
collections  which  have  been  the  same  from  the 
beginning,  and,  as  far  as  1  know,  there  is  perfect  free- 
dom in  examining  anything  in  I  he  herbarium  accorded 
to  everyone  who  asks  for  such  a  liberty,  ami  this  has 
been  the  practice,  a.s  I  believe,  from  the  beginning  of 
the  institution  of  the  herbarium. 

withdrew. 
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believe  you   are   Keeper  of      to  see  the  whole  of  the  group  which  interests  them  at 

one  glance  ; — or,  at  least,    the  lending  specie.-,  for  a 


776 1.  (Chairman.)  I 

the  Fossils  at  the  British  Museum  ? — Yes. 

7762.  Several  of  the  officers  of  the   museum   have 
been    before   the    Commission,  and    we    thought    it 
desirable   to  give  you  an  opportunity  of  making  any 
statement  to  us  with  regard  to  your  department,  or  of 
supplying  us  with  any   information  which   you  may 
think  desirable. — -I  am  most  willing  to  give  any  infor- 
mation in  my  power. 

7763.  Can  you  name  any   points  connected  with 
your  department  to  which  you  think  it  desirable  that 
our  attention  should  be   directed  ? — I   did  mention, 
in   answer    to   the  letter  from  the  secretary,  that   I 
should  be  more  specially  prepared  to  give  answers  to 
any  questions    relating    to    the    arrangement  of   the 
collections  and  also  as  to  the  mode  of  making  them  as 
instructive  as  possible  to  the  public.     I  thought  those 
two  questions  were  very  important. 

7764.  We  should  like  to  hear  your  views  as  to  the 
arrangement  of  the  collections  under  your  superin- 
tendence?— When  it  fell  to  my  lot,  something  like  20 
years  ago,  to  endeavour  to  get  the  fossils  in   order,  of 
course   the  classification   or  arrangement  was  one  of 
the  points  which  it  was  most  important  for   me   to 
determine  upon.      At  the  same  time  the  Museum  of 
Practical     Geology    in     Jcrinyn    Street    was    under 
arrangement,   and  I   thought   it  would  be   well  were 
the  two  institutions  to  arrange  their  collections  so  as 
to  teach   from  different  points  of  view.     I  consulted 
with  Sir  Roderick  Murchison,  and  having  ascertained 
that  the  fossils  in    the   Museum    in  Jermyn   Street 
would  be  arranged  stratigraphically,  I  determined   to 
adopt  a  semi-/,oologieal  and  a  semi-geological  arrange- 
ment ;  that  is  to  say,  the  specimens  of  each  of  the 
leading  zoological  groups  should  be  arranged  together, 
but  subdivided  according  to  the  geological  strata  from 
which    they    had    been    derived.      Taking   the  fossil 
sea-urchins,  for  example,  it  will  be  seen  that  all  the 
species  are  collected  together,  but,  as  arranged  in  the 
table  eases,  the  sea-urchins  of  the  most  recent  strata 
(the  Tertiary)  commence  the  series,  and  arc  followed 
by  the  species  of  the  chalk,  oolite,    lias,  and  so   on, 
according    to  the  geological  strata,   in   a  descending 
series.     In  a  strictly  geological  arrangement  the   sea- 
nrchins  would  be  distributed  in   many  different  exhi- 
bition   cases,    and   often   widely  separated  from  each 
other.     These  remarks  refer  to  the  different  zoological 
groups  taken  separately.     I  am  sorry  to  say  that  for 
want  of  space,   I   have  been   unable   to  arrange   the 
groups  in  their  proper  succession.    Besides  the  general 
Palaeontologies  Collection,  we  have  a  series  of  rock 
specimens.     These  are  arranged  geologically.    Where 
the   rocks   are    fossiliferous,   specimens    have    been 
selected  in  which  are   embedded  some  of  the   most 
characteristic  fossils  of  the  rock. 

7765.  You  think  that  the  principle  upon  which  you 
decided  has   been   proved   by   experience   to  be  most 
satisfactory  ? — The    arrangement    adopted    has    been 
found   very  convenient,  since   the   persons  who  study 
these  objects  (and  often  publish  the  results  of  their 
investigations  in  the  form  of  Monographs) are  enabled 
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selected  series  is  exhibited,  and  the  remaining  speci- 
mens are  arranged  in  the  drawers  of  the  same  table- 
case. 

7766.  In  the  event  of  the  removal  of  the  collection 
to   South    Kensington,    you    would    follow    the    same 
system,  would  you  ? — I  should. 

7767.  (Professor  Huxley.)  I  presume   that   that  is 
essentially  what  might  be  called  a  typical  exhibition  ? 
— No  ;  our  collection  is  not  an  essentially  typicul  one. 

7768.  But  that  principle   of  selecting  the  most  im- 
portant forms,   and  exhibiting  them,  and  keeping  a 
reserve  of  specimens  in  drawer?,  is  what  I  understand 
by  a  typical  collection  ?  —  Our  exhibited   collection 
then  may  be  called  a  typical  one  in  that  point  of  view. 
I  am  not  an  advocate  for  exhibiting  the  whole  of  our 
specimens  :  were  they  exhibited,  a  very  considerable 
number  of  them  could  not  be  distinguished,  as  seen 
from  the  outside  of  the  cases,  and  a  multitude  of  such 
specimens   has   a  tendency  to  confuse  and  weary  the 
visitor,  rather  than  to  instruct  him.     In  the  National 
Museum  of  Natural   History,  however,  a  liberal  dis- 
play may  be  expected,  and  it  is  desirable  that  a  good 
idea  should  be  conveyed  of  the  wonderful  variety  which 
the  objects  of  natural  history  present. 

7769.  What  is  your  opinion  as  to  the  propriety 
of    incorporating    a   fossil   collection    among    recent 
specimens  ;  how  far  would  you   be  disposed   to  carry 
that  ? — Fossils   exhibit   only   the    hard    parts   of   the 
animals    which    they   represent,     and    arc    sometimes 
mere  fragments ;    and,   generally,    I  do   not   think   it 
would    be    desirable    to    mix    them    with    the    recent 
species ;    but,  on    the   other   hand,   recent    specimens 
may  very  advantageously  be  introduced  amongst   the 
fossils,  to  render  the  latter  intelligible  to  the  ordinary 
visitor. 

7770.  I  presume  you  would  think  it  very  instruc- 
tive  to   put,  we  will   say,  a  specimen  of  the  Ichthyo- 
saurus   and    a    specimen   of  the    Pterodactyl    among 
recent  Reptilia,  in  order  to  show  the  modifications  of 
the  group  ? — I  should  see  no  objection  to  that. 

7771.  There    would    Vie    great    practical   difficul- 
ties in  endeavouring  to   interpolate  fossil  collections, 
as  a  whole,   among    the    recent   ones,    would   there 
not  ? — Yes. 

With  regard  to  making  the  collection  instructive  to 
the  public,  it  so  happens  that  of  late  years  the  number 
of  students  has  increased  very  much,  but  beyond  that 
a  custom  has  crept  in,  which  is  a  very  excellent  one, 
that  of  lecturers  bringing  their  classes  to  the  museum 
and  delivering  lectures  on  the  objects  in  the  galleries. 
Besides  which,  some  working-men's  classes  have 
visited  the  Geological  Department  on  private  days, 
and  have  had  lectures  or  explanations,  sometimes 
from  the  officers  of  the  department,  and  sometimes 
from  other  persons  who  have  accompanied  them. 
These  lectures  and  explanations  are  not  of  a  formal 
nature,  and  1  fancy  are  the  better  for  that.  They 
evidently  give  great  satisfaction.  I  think  it  would  be 
well  if  they  were  extended  to  young  persons,  schools, 
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A;c.  I  believe  if  such  wore  tin-  i-.-i-r.  it  would,  iii  many 
instances,  be  MTV  l>riirlioi:il.  lliroutrh  (he  impressions 
which  would  more  readily  take  root  in  ihe  \onng 
ininil. 

777-.  (C/HtiriiuiH.)  At  wluit  age  do  you  think  lh:it 
young  persons  arc  capable  of  deriving  advantage 
'from  such  formal  lectures  as  these?  -Kven  al  nine 
or  ten  years  of  age  1  believe  il  would  he  a  very  good 
I  hint:. 

7773.  Do  school  children  of  thut  age  come  there 

for   that    purpo-e  •       U  <•    lia\c   a    g 1    many    schools 

come  there.  Inn   I  do  not  think    that  anybody  has  ex- 
plained the  tiling-  to  them.      Thev   have   come  on   the 
public,  days  and  walked  through.    The  other  societies, 
if  I  may  so  call  them,  have  conic  on   the  private  days 
and  have   always    been  admitted.     They   have  made 
application  and  have  received  a  general  permission  to 
come,  but  it  would    not  do   on   public   days,  it  would 
block  the  thoroughfares  altogether. 

7774.  Is   there   any   other  point  upon    which  you 
would  like  to  give  us  your  views? — I  scarcely,  know 
of  anything  in  particular.     I  am  ouly  anxious  to  give 
every  information   that  is  in  my  power,  and  I  should 
be  very  happy  to  answer  questions  upon  any  point. 

777").  1  do  not  understand,  with  reference  to  the 
last  portion  of  your  evidence,  that  you  would  think  it 
desirable  to  annex  the  duty  of  lecturing  to  thai  of 
keeper  of  a  department? — I  do  not  think  that  at  all 
desirable. 


777"'.  lint  what  you  wish  is,  that  the  collections 
should  be  made  available  for  other  persons? — 1  see  no 
objection  to  one  of  the  oflicers  going  out  in  the  way 
that  I  have  spoken  of,  seeing  those  people  there,  tind 
explaining  the  objects  to  them,  but  to  make,  it  a  formal 
thing  1  think  would  interfere  verv  much  with  their 
ordinary  duties — the  stall'  would  have  to  be  inen 

7777.  ( 1  Vc/ i-x.iu r  Smith.)  Of  course,  if  it,  were  desir- 
able, (he  stall' could  be  increased,  but.  you  think  that  it, 
would  l>e  undesirable   to   have   systematic   lectures   in 
connexion   with    the    British    Museum? — J    think    it 
very  desirable  to  have  lectures  to  teach    the  public  the 
nature   of  the   objects   which  we   arc   exhibiting,  but 
with  regard   to  regularly  appointed   lecture!  s    I    have 
some    misgivings,    having    during    mv   experience    in 
attending  lectures   noticed   that  after  a  time  they  are 
rather  apt   (to  use  a  common  phrase)  to  grind  up  the 
same  old  material   again    and   again.     1  have  attended 
lectures  at  institutions  where   lecturers   are   appointed 
for  a  long    period,  and,  after  considerable  intervals  of 
time,  I  have  found  little   or   no   change  in  the  matter 
delivered  by  them  to  the  audiences. 

7778.  But  they  were   given  to   different  audiences, 
though    they    might    be    the    same    lectures  ? —  The 
audiences  were,  no  doubt,  different,  but  in  eases   such 
as  I  have  alluded  to   they  will   be  limited  in  number  ; 
they  very  soon  decrease  if  a  lecturer  does   not    intro- 
duce into  his  discourse   the   latest    knowledge  and  dis- 
coveries on  the  subject  which  he  lias  to  deal  with. 


The  witness  withdrew. 
Adjourned  to  Tuesday  next,  at  half-past  1 1  o'clock. 
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in  University  College,  London? — I  am. 

7780.  Will  you  be  so  good  as  to  furnish  the  Com- 
mission with  an  outline  of  the  nature  and  extent  of 
instruction  in  physics  given  in  that  College? — The 
instruction  is  given  in  several  classes.  There  are 
two  classes,  called  the  senior  and  junior,  and,  in  addi- 
tion to  those,  a  class  of  applied  mathematics,  which  is 
more  or  less  connected  with  the  study  of  physics  ;  and 
in  addition  there  is  practical  instruction  in  a  physical 
laboratory  ;  and  besides  that  there  is  still  an  elemen- 
tary course  of  physics,  which  cannot  be  considered 
I  ;i  permanent  part  of  the  college  work,  but  is  fre- 
quently given  ;  it  goes  on  for  about  three  months  in 
the  summer,  and  is  preparatory  to  the  more  thorough 
courses.  The  instruction  in  the  two  principal  courses 
of  physics,  the  senior  and  junior  physics,  as  they  are 
called,  is  chiefly  based  upon  experimental  demonstra- 
tion, but  in  the  senior  class  especially  the  mathematical 
developments  are  carried  as  far  as  they  easily  can 
be  without  the  employment  of  high  mathematical 
method-. 

77M.    In  the  applied  mathematics  class,  the   higher 
mathematics,  I    presume,  is  required? — Yes;  the.  siib- 
ftre  treaied  more  especially  from  a  mathematical 
point  of  view. 

77*L'.    fs  there  a  large  number  of  studenta  at  Uni- 

versity  College  preparing  for  the  examinations  of  the 
University  of  bunion  ? — It  is  difficult  to  sav  precisely 
what  proportion,  but  I  should  say  that  probably  half 
ill  least  of  the  .-indents  in  the  Faculties  of  Arts  ami 
Scicnci;  are  preparing  for  some  examination  or  other 
"f  the-  University  of  London. 


B.A.,  F.R.S.,  examined. 

7783.  What,  in  your  opinion,  is  the  influence  which 
the  University  examinations  have,   upon  the  study  of 
physics    at  University   College  ? — It  appears   to  mo 
that  the  examinations  of  the  University  tend  to   dis- 
courage more   than  a  very  elementary  study  of  the 
subject,  for  I  find,  as  a  matter  of  experience,    that  1 
cannot  get  students  to  give  more  than  one  year  to  the, 
subject.     My  own   classes  are  arranged  so  that  the 
intention    is    that,    students    shall  pass    through    the 
junior  course  in  their    first  year,  and  then  pass   on  to 
the    senior  ;  but  I   have   never  obtained    more    than 
eight  in  the  senior  class,  and,  at  present,  I  am  lecturing 
to  a  class  of  five.     The  way  in  which  that    result    is 
brought    about    by    the    University    examinations   I 
conceive    to   be    this:   that  the   only  examinations    in 
which  experimental  physics  is  required   at    all  are  the 
first  examination  for  the  Bachelor  of  Science   derive. 
and   the  Preliminary   Scientific  medical   examination. 
These  are  supposed  to  be  taken  a  year  after  matricu- 
lation, so  that  candidates  preparing   for   these  exami- 
nations cannot  usually  give  more  than  one  year  to  the 
study  of  the  subject.       After  that,  unless  thev  proceed 
to  i he  exceptional  degree  of  Doctor  of  Science,  they 
are  not  bv  the  University  regulations  obliged  to  study 
physics  any  more. 

7784.  Inyouropinion,  is  the  standard  for  the  Bachelor 
of  Science  degree   in    the    University  of  London   too 
low  ? — I  should    not    say  that    the  examination,   as  a 
whole,  i-  100  e;i  Y,  but    1    do   think  (it   may    be  from 
a  partiality  for  my  own  subject)  that  there  fs  too  little 
physics  required. 

778,>.   Would     the     knowledge    acquired    by   your 
senior  class  not  be  available  for  any  candidate  except 
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fiir  (lie  derive  nl'  Doctor  ul'  Science  ''.  —  It.  would  be 
useful  for  M  candidate  for  honours,  even  :it  llie  first, 
e\;iMiinulioii  lor  the  bachelor's  decree,  1ml  I  do  mil, 
Jim]  lh:ii.  candidates  do  lake  that  class  in  order  lo  pre- 
pare, themselves.  J  have  ill.  present  in  fad  only  two 
in  the  .senior  class,  who  are,  us  fin-  as  I  know,  pro- 
ceeding to  an}'  examination  at,  all  in  the,  I  'niversily  of 
London. 

7786.  You  slated  that,  your  senior  class  had  novel' 
exceeded  aliolit  eight  ? — 1  think  eight,  i.s  the  highest 
nuinlier  that  1  have  ever  had. 

77^7.  Is  the  junior  class  much  more  numerous? — 
111  the  first  year  that  I  was  professor  1  had  50,  and 
(he  average  has  been  between  70  and  SO,  or,  rather,  I 
should  say  that  is  the  average  of  students  attending 
the  two  classes  together,  so  that  if  yon  subtract 
eight  from  that  it  would  give  about  (>0  or  70  as  the 
number  of  students  attending  the  junior  class. 

7788.  With   regard  to  the  other  classes  of  which 
you    spoke,    is    there    any    considerable     number    of 
students  attending  the  class  of  applied  mathematics  ? 
— That,  1  believe,  has  had  an  average  of  about  25,  but 
ii    has   only  been   in  existence  under   that  name  for 
the  last  three  or  four  years. 

7789.  Do  students  attend  that  class  with  a  view  to 
the  examinations  of  the  University  of  London  ? — I 
believe  that  is  chiefly  taken  by  men  who  are  preparing 
themselves  for  llie  (irst  Bachelor  of  Arts  examination, 
or  for  the  first  and  second  possibly. 

7790.  Do  you  think  that  if  a  larger  amount  of  ex- 
perimental physics  were  required  from  a  candidate  for 
the  degree  of  Bachelor  of  Science,  your  senior  class 
would  be  more  largely  attended  ? — I  believe  so. 

7791.  And,  to  that  extent,  the  demand  for  an  ex- 
tended course  of  instruction  in  physics  is  limited  ? — 
Yes. 

7792.  Is  there  any  other  cause  which  you  consider 
tends  to  a  limitation  of  the  demand  for  instruction  of 
this  kind  ? — There  are  causes  which  limit  the  study 
of  science  in  general,  which,  of  course,  apply  to  this 
subject   as   well,  but  I    think   that    to    some  extent 
specially  they  act   against  the  study  of  physics.     In 
the  case  of  chemistry,  for  instance,  there  is  a  good 
out-look  for  the  practical  application  of  knowledge  of 
the  subject  ;  whereas,  in  the  case  of  physics,  there  is  as 
yet  little   demand   in    practical   life  for  a  knowledge 
of  the  kind,  and   to   study  it   with   a  view  to   purely 
scientific    objects    there     is    very    little    inducement 
indeed.     In  fact,  as  far  as  I  am  aware,   except   in  a 
veiy  small  number  of  exceptional  cases,  a  bare  live- 
lihood can  scarcely  be  obtained  by  the  devotion  of  a 
life  to  the  scientific  pursuit  of  physics. 

779:5.  Is  it  the  case,  that,  but  few  of  the  large 
manufacturing  establishment  consider  that  there  is 
any  advantage  in  having  in  their  service  persons  with 
a  thorough  knowledge  of  physics  ? — The  only  de- 
mand for  physical  knowledge,  that  I  am  aware  of,  to 
any  considerable  extent,  is  in  connexion  with  tele- 
graph works.  That  is  coming  now  to  be  rather  an 
important  sphere,  but  that  i.s  quite  recent. 

7794.  Have  any  of  your  students  obtained  employ- 
ment in  works  of  that  character  ? — I  have  had  several 
students  who  have  been  specially  preparing  for  the 
Indian  telegraph  service,  and  some  of  them  have 
taken  very  high  places  in  the  examination,  but  I  do 
not  remember  distinct  cases  in  which  they  have  gone 
into  private  employment  as  telegraph  engineers,  or 
anything  of  that  sort. 

779.5.  Is  any  other  field,  in  your  opinion,  likely  to 
open  itself  for  the  employment  of  students  of  physical 
science  ? — I  think  there  is  a  rapidly  growing  demand 
for  teachers  of  physics  in  the  better  class  of  schools, 
and  I  believe  that  the  demand  which  already  exists 
cannot  be  supplied. 

77!>6.  Is  the  inducement  of  employment  in  those 
schools  too  small  to  amount  to  much  encouragement? 
—Hitherto  I  believe  the  prae! ice  has  been  for  some 
master  already  in  the  school  to  take  physics  as  a 
subject  which  he  could  add  on  to  his  previous  work. 
Very  often  the  mathematical  masters  have  taken 
that  as  a  subject  which  they  could  easily  get  up  in  a 


short  lime.  There  has  no!  been  much  -y-ti-malic. 
preparation  for  that  kind  of  life. 

7797.  May    we  under.-land    thai   very  few   of    your 
Students  would  look   !o  employing  themselves  hereafter 
M  teachers  of  physics  in  schools  ? — Our  studem 

on  the  whole  so  young  that  very  frequently  they  have 
not  formed  very  definite  intentions  as  to  their  future 
occupation.  It  is  duly  accidentally  that  I  now  and 
then  know  to  what  occupation  they  do  de\nj|. 
themselves. 

7798.  Do  you   consider   that   practice  in  the  use  of 
apparatus    and    in    methods   of  observation  is  < --ential 
in  a   thorough  course  of    instruction    in    physics  ? — 
I  think  it  is  quite  as  essential    in  the  case  of  the  Mud\ 
of  physics   as   in   the   case  of  chemistry,  where   it  is 
always    admitted   to  be  of  importance,    and   especially 
for  teachers.      1  think  it  is  absolutely  essential  that  they 
should   know  by  personal    experience   and    familiarity 
the  phenomena  that  they  deal  with  in  their  teaching. 

7799.  Is    the    physical     laboratory    of     1 'niversily 
College  sufficiently  supplied  ? — It  is  in  want  to  a  great 
extent  still  of  apparatus,   as  well  as  of  more  suitable 
rooms.     Those   are  the   two  wants    which    I    should 
especially  point   to  iu   the  way  of  instrumental  ap- 
pliances.    The  rooms  that  we  have  are  both  insuffi- 
cient in  space,  and  they  are  very  unsuitable  ;   they  are 
very  unsteady,  and  frequently  I  find  that  the  students 
are  quite  unable  to  go  on  with   their  operations ;  and 
as  the  result  of  that  they  get  discouraged,   and   from 
the  inaccuracy  which  is  unavoidable  in  a  place  that    is 
not  steady  enough,  they  get  careless  in  their  work, 
and  it  operates  very  prejudicially  in  that  respect. 

7800.  The  rooms  were  not  originally  constructed, 
I  presume,  with  a  special  view  to  this  application    of 
them? — No  ;  the  physical  laboratory  has  only  existed 
for  the   last  five  years.     The   instruction  in  physics 
formerly  given  was   confined    to   lectures.     A    large 
lecture  room  was  provided,  and  a  room  for  keeping 
apparatus,  but  no  place  in  which  it  was  intended  that 
experimental  investigations  should  be  made,  or  prac- 
tical instruction  should  be  given. 

7801.  This    deficiency,   I  presume,   could   only  be 
remedied  by  the  application  of  a  considerable  amount 
of  money  ? — To  provide  rooms  would  certainly  require 
an  outlay  of  some  thousands  of  pounds,  unless  other 
rooms   in   the  building  could  be  set  at  liberty  for  the 
purpose  of  a  laboratory. 

7802.  Do  you  consider  that  instruction  in  physical 
science   is    seriously   interfered   with    in    University 
College   from   the   want   of    sufficient    command   of 
money  ? — I  do  distinctly. 

7803.  You  have  already  stated  that  several  thousand 
pounds  would  be   required  to  provide    an    adequate 
laboratory,  and  is  money  required  for  other  purposes 
•  is  well? — It  is  very  desirable  indeed  that  there  should 
be   connected   with    the    laboratory  several    assi.-taiits, 
not  merely  to  repair  and  make  apparatus,  but  also  to 
take  a  part  in  the  teaching.  I  think,  both  for  the  benefit 
of  the  students  and  of  the  gentlemen  themselves  who 
might   be  so  engaged,  that  would  be  an  exceedingly 
desirable  result.     There   is  work  enough  for  perhaps 
half  a  dozen  besides  myself. 

7804.  Can   you    state  the  amount  of  the  income 
which  is  now  applicable  to   instruction   in  physics    in 
University  College  ? — The  whole  of  the  money  appli- 
cable to  such  purposes  is  that  derived  from  the  fees  ,,(' 
the  students,  and  this  has  amounted  of  late  years  to  a 
sum,  on  the  average,  I  should  say,  of  between  400/. 
and  500/.  per  annum,  which  has  to  be  divided  between 
the  Professor  and  the  College.     In  addition  to  the  fees 
of  my  class  I  may  say  that  I  am  allowed  by  the  College 
at  present  the  sum  of  100/.  a  year  to  pay  an  assistant, 
and  to  provide  additions  to  the  apparatus  ;  but  that  is  an 
arrangement  which  has  only  been  entered  into  within 
the  last  12  months.     Previously  to  that,  the  sum  of 
only  .")0/.  was  granted  for  an  assistant.    As  to  apparatus, 
I  had  lo  apply  for  them  from  time  to  time  when  special 
things  were  required.     In  order  to  start   the  physical 
laboratory  at   all,  I  considered  it   of  such   importance 
that  I  proposed  to  the  council    to  make  any  additional 
outgoings  that  might  be  required  a  first   charge  upon 
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Id.-  income  of  the  laboratory,  so  that  one  year  in 
which  the  income  was  about  "i7/.  the  whole  of  that 
went  to  pav  the  excuses,  and  I  got  nothing  by  it. 
In  aiioi her  year  the  council  took  8(>/.  out  of  120/.,  and 
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I'll. 

7  so.).  (  Dr.  S/mrpey.)  The  assistant  that  you  refer 
i>  nut  u  teaching  assistant,  is  he?  —  No;  ho  is 
,  \elusively  em(>loye.l  in  making  and  repairing  appa- 
ratus, anil  in  takinir  charge  of  the  apparatus. 

7SO<>.  (('/Hiiriiirni.)  You  think  that  oiu-  assistant  is 
not  sufficient?  —  One  assistant  is  sufficient  for  that 
purpose,  hut  I  think  (hat  teaching  assistants  are  very 
desirable.  In  fact,  1  feel  quite  conscious  that  1  can- 
not give  as  much  instruction  as  is  required;  as  much 
in  fact  as  (hero  is  a  demand  for. 

7*07.  Do  you  think  that  instruction  in  physics 
cannot  adequately  be  provided  for,  unless  funds  are 
derived  from  some  other  source  in  addition  to  fees  ? 
—  1  am  strongly  of  that  opinion.  I  think  the  result 
of  experience  shows  that  that  is  the  case.  I  have 
pressed  repeatedly  upon  the  Council  of  University 
College  the  necessity,  in  order  (o  maintain  the  school 
of  physics  in  an  efficient  state,  that  there  should  be  a 
yearly  sum  at  the  disposal  of  the  Professor  of  Physics. 
They  did  not  see  how  this  was  to  be  provided,  and  in 
order  to  provide  the  money,  12  months  ago,  they  raised 
the  fee  of  the  class,  which  has  had  the  result,  I  believe, 
of  decidedly  diminishing  the  income  ;  so  that  we  we 
already  squeezing  out  of  the  students  as  much  as  we 
can  get. 

7808.  Can  you  state  what  the  amount  of  fees  is  at 
present  ?  —  For  each  of  the  courses  of  lectures,  which 
extend  from  the  beginning  of  October  till  the  middle 
of  June,  a  course  in  which  three  lectures  a  week  are 
given  to  each  class,  the  fee  is  at  present  eight  guineas, 
of  which  one  gninea  may  be  considered  as  the  pay- 
ment towards  the  apparatus  fund,  and  seven  guineas  is 
divisible  between  the  College  and  the  Professor.* 

7809.  You  state,  do  you  not,  that  the  scale  of  fees 
has  been  lately  raised  ?  —  Yes.     Until  the  beginning 
of  the  present  session  the  fee  for  the  same  classes  was 
seven  guineas  ;  it  is  now  eight,  the  additional  guinea 
being  intended  as  a  payment  for  apparatus. 

7810.  Has  the  additional  guinea  had  the  effect,  do 
you  think,  of  reducing  the  number  ?  —  The  number  of 
students  is  decidedly   smaller  this  year;  it  is  62,  I 
think,  as  compared  with  76  last  year.     Of  course  it  is 
difficult  to  say  what  is  the  precise  cause,  but  I  am 
inclined  to  attribute  it  to  some  extent  to  the  increase 
of  the  fee. 

7811.  What  portion  do  you  retain  of  the  fee  fund 
yourself?  —  That  depends  upon  the  total  amount.    The 
arrangement  is,  that  if  the  total  income  of  the  chair 
exceeds  300/.,  the  Professor   takes    two  thirds  of  the 
whole  amount  and   the  College  one  third  ;  below  that 
there  is  a  ilill'crent  arrangement,  by  which  he  gets  a 
slightly  greater  proportion. 

7S12.  The  College,  I  think  we  may  understand,  has 
no  prospect  of  being  able  materially  to  increase  the 
amount  of  funds  applicable  to  instruction  in  physical 
M-i.-ni-e  ''.  -  I  am  not  aware  that  there  is  any  prospect 
of  any  increase. 

7'sKi.  (1'roffs.tor  Huxley.)  You  speak  in  your 
precis  of  (In-  desirableness  of  imposing  an  entrance 
examination  on  students  seeking  to  enter  the  classes. 
and  especially  the  hihoratory  ;  that  would  be  the  phy- 
sical Inhoratory,  1  presume  ?  —  Yes. 

7814.  Do  you  think  that  that  is  possible  at  present  ; 
would  you  not  shut  out  u  great  number  of  students 
altogether  ?  —  If  we  were  in  a  position  to  require  them 
lo  come  with  a  cArtuin  degree  of  preparation,  they 
would  probably  bring  it,  but  at  present  we  are  obliged, 
from  our  pecuniary  condition,  to  take  all  the  students 
thai  we  can  get. 

7*1.3.  Would  not  the  best  preparation  for  your  labo- 
ratory be  eli-mentary  physical  instruction  in  the 


*  Studr-nts  arc  allowed  to  enter  cither  class  for  one  or  two 
i.nly,  instead  of  for  the  whole  session,  consisting  of  three 
terms.     In  this  CMS,.,  they  pay  three  guineas  a  term,  half  a  guinea 
of  which  goes  to  the  apparatus  fund.  —  U.  U.  1\ 


school? — I  think  it  would  be  a  very  desirable  prepa- 
ration indeed,  and  1  make  il  a  condition  now,  and  I 
have  introduced  it  into  the  prospectus,  that  students 
wishing  to  enter  the  laboratory  shall  either  have 
attended  one  of  my  courses  of  lectures,  or  have  obtained 
equivalent  instruction  elsewhere. 

7«lfi.  Is  any  elementary  instruction  in  physics 
suitable  for  boys  given  in  University  College  School, 
as  part  of  the  regular  work  of  the  school? — Experi- 
mental lessons  are  given,  in  which,  I  believe,  tin- 
master  makes  experiments.  I  do  not  think  that  the 
boys  themselves  have  any  opportunity  of  using 
apparatus. 

7817.  Do   you    not    think  that  it  would    be    very 
practicable    to    introduce    elementary    physics    into 
schools ;  of  course,  I  do  not  mean  the  precise  and  re- 
fined  methods  which  you  yourself  would  have,   but 
that  boys  might  be  made  acquainted  with  the  elemen- 
tary   facts    of    electricity,   the    elementary    facts    of 
magnetism,  the  elementary  facts  of  heat,   and  so  on, 
that  that  might  form  a  part  of  the  school  instruction  ? 
— I  think  with  very  great  advantage  and  very  easily. 

7818.  And  that  would  serve,  in  a  measure,  would  it 
not,  as  au  introduction  to  the  more  serious  study  of 
physics  in  your  own  class  ? — Yes. 

7819.  Do  you  think  that  there  is  much  practical 
difficulty  in    carrying   that  out  in   the  boys'  school  ; 
supposing  you  had  unlimited  funds,  should  you  find  a 
difficulty  in  teaching  the  boys  at  University  College 
School  elementary  physics  of  that  kind  ? — I  do  not 
see  any  difficulty  at  all  in  teaching  them  by  lectures, 
but  to  organise   practical   instruction   in  which  they 
should  actually  make  experiments  themselves,  which 
I  think  is  by  far  the  preferable  method,  is  no  doubt 
difficult,  but  I  should  think  that  arrangements  might 
be  made. 

7820.  It  is  more  a  question  of  finance  and  room,  and 
the  assistance  that  is  to  be  got,  than  anything  else  ? — 
Yes,  I  think  it  is. 

7821.  (Professor    Smith.')  With   reference   to   the 
entrance  examination  which  you  speak  of  as  desirable, 
do  you  find  that  the  students  who  come  to  you  are 
wanting  in  the  mathematical  knowledge  that  you  find 
requisite  ? — Frequently  they  are,  and  it  makes   the 
lecturing  to  a  large  class  very  difficult ;   some  of  the 
members  of  the  class  really  know  nothing  of  mathe- 
matics whatever,  and  are  quite  frightened  if  I  use  the 
simplest  algebraic  or  trigonometrical  formula:,  whereas 
others  feel  it  tedious  if  I  do  not  get  on  faster,  and  omit 
the  elementary  demonstrations. 

7822.  If  you  had  an  uniform  examination,  you  would 
very  likely  require  preliminary  mathematical  training? 
— Yes.    I  think  that  elementary  mathematics  would  be 
an  important  part  of  the  examination. 

7823.  In  what  branches  of  physics  are  you,  under 
your    present  circumstances,    able    to    give   practical 
instruction  in  the  laboratory  ? — The  subjects  in  which 
most   of  the  students  have  worked  in  the  laboratory 
are  heat,  magnetism,  and  electricity.     Frequently  one 
of  the  first   things  that  I  put  them  to,  in  order  to  see 
what  they  already  know,  is  to  determine  a  few  specific 
gravities,  and  some  of  the  simplest  physical  measure- 
ments of  that  kind;  but  heat,  electricity,  and  magnet- 
ism are  the  staple  subjects  of  the  work. 

7824.  With  regard  to  light,  you  have  not  had  stu- 
dents, perhaps,  who  are  far  enough  advanced  to  study 
it  experimentally? — That  is  one  reason;  but  another 
is  the  difficulty  of  providing  accommodation  for  optical 
experiments.     That    necessitates,    of   course,   a   dark 
room,  and  as  my  rooms  are  limited  in  number  1  cannot 
darken   one  of  them  and  put   one   man   in  the  dark 
when  the  others   are  working  in  the  same  room  at  the 
same  time. 

7825.  With  reference  to  the  examinations  of  the 
University  of  London,  is  it  not  true  that  in  the  exami- 
nation for  the  Doctor  of  Science  degree,  there  is  ample 
encouragement  for  the  study  of  physics,  at  least  for  those 
few  persons  who  go  in  for  that  degree  ? — Decidedly. 
But  that,  I  conceive,  does  not  much  affect  our  teaching 
in  University  College.    A  man  who  is  preparing  for  the 
Doctor  of  Science  degree  would  probably  be  a  man 


ROYAL   COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.! — MINI   IKS    OP    KVIDKNCC. 


537 


who  would  either  study  by  himself,  or,  ill,  most,  he 
would  work  in  (he  laboratory  :  ho  would  not  l>e  alteiicl- 
ing  lectures,  if  he  were  preparing  for  a  degree  so  high 
as  thai. 

7826.  lint  he  would  require  instruction  in  a  physical 
laboratory,  would  he   not? — Yes,  I  should  think  that 
that  would  be  the  main  part  of  his  course  of  study. 

7827.  Have  you  had  in  your  laboratory  nny  candi- 
dales  MS  yd,  for  the  Doctor  Of  Science  decree  who  have 
studied  iii  your  laboratory  with  a  view   to   obtaining 
that   degree? — I    have  nut  as  yet  had   any;  in  fact,  I 
believe  the  only  candidate  who  lias  as  yet  presented  him- 
self for  the  degree  of  Doctor  of  Science  in  experimental 
physics  is  a  gentleman  who  had  prepared  himself  by 
private  study  exclusively. 

7828.  Then,  practically,  there  are   very  few   candi- 
date.-! for  a  degree  in  the  department   of  experimental 
physics  ? — As    yet,   I   believe,    that    is    the   solitary 
instance  of  a  candidate. 

7829.  (Dr.  Sharpey.)  I  presume  that  the  deficiency  in 
the  examination  of  the  University  of  London,  as  regards 
physics,  applies  to  the  examination  for  the  Bachelor  of 
Science  and  the  Bachelor  of  Arts  degrees,  does  it  not  ? 
— In  what   I   have  said  I  had  especially  in  view  the 
examination  for  the  Bachelor  of  Science];  for  even  the 
examination   for  the  degree   of  Bachelor  of  Science 
only  requires  that  one  year's  study  should  be  given  to 
the  whole  subject  of  physics,  and  that  I  conceive  to  be 
utterly  inadequate   to   get  even  a  fair  acquaintance 
with  it. 

7830.  But  do  not  two  years  elapse  between   the 
matriculation  and  that  examination  ? — It  is  frequently 
only  half  a  year  between   the   matriculation    and  the 
first  examination  for  the  Bachelor  of  Science.   I  think 
I  am  correct  in  saying  that  candidates  who  matriculate 
in  January  frequently  proceed  for  the  first  examination 
for  the  Bachelor  of  Science  in  the  following  July. 

7831.  But  there  is  an  examination,  is  there  not,  in 
mechanical  and  natural  philosophy  in  the  second  exa- 
mination for  the  Bachelor  of  Science  ? — Yes  ;  but  that  is 
an  examination  in  those  subjects  from  a  mathematical 
point  of  view.,  not  from  an  experimental ;  and  the  sub- 
jects of  heat,  magnetism,  and  electricity  are  not  part 
of  the  examination  at  all. 

7832.  How  would  you  propose  to  remedy  that,  sup- 
posing you  were  to  suggest  an   amendment  ? — I  have 
not  considered  the  matter  sufficiently  to  attempt  to  go 
into  details,  but  I  think  that  the  second  examination 
for  the  Bachelor  of  Science  degree  should  include  an 
examination  in  physics,  and  also  that  a  practical  ex- 
amination ought  to  be  required  at  the  same  time,  as 
is  required  in  chemistry,  for  instance. 

7833.  That  is  to  say,  a  further  examination  in  those 
subjects   which  you  mention — heat,    magnetism,   and 
electricity  ? — Yes. 

7834.  And  also  a  practical  examination  ? — Yes. 

7835.  Do  you  apprehend  that  there  would  be  any 
difficulty   in   conducting    a   practical   examination   in 
physics  at  the  University  ? — I  believe  there  would  be 
a  difficulty,  but  by  no  means  an  insurmountable  one. 
It  is  already  done,  I  believe,  at  Oxford  in  the  case  of 
all  candidates  who   go  out  in   the   school  of  natural 
science. 

7836.  With  reference  to  the  apparatus,  do  your  re- 
marks, as  to  the  deficiency  of  apparatus,  apply  to  the 
apparatus  required  for  the  illustration  of  the  lectures, 
or  the  apparatus  required  for  extending  practical  in- 
struction in  the  laboratory,  or  to  both  ? — The  deficiency 
is  chiefly  felt   in  the  laboratory.     Gradually  I  have 
got  together  a  pretty  good  collection  of  merely  illus- 
trative,   apparatus,    such    as   would    be    employed    in 
lectures,  but  I  am  still  very  much  in  want  of  expen- 
sive measuring  instruments  of  various  kinds. 

7837.  Is   there  any  separate  fee   charged  for  the 
laboratory  ? — Yes,  there  is. 

7838.  What  is  that  ?— I  believe  the  fee  for  the  whole 
session  is  18  guineas,*  but  that  may  be  broken  up  into 
periods  as  short  as  a  month.     Students  may  enter,  and 


*  This  is  an  error :  the  fee  for  the  whole  session  is  20  guineas. 
G.  C.  F. 
2G060. 


frequently  do,  for  a  single  month,  and  work  only  three 
days  in  the  week  during  that  time,  fur  which  they  pay 
2£  guinea-.. 

7839.  But  you  do  not  think  that  the  laboratory  fees 
would  cover  the  expense  of  apparatus  and  :is.v.-l:inls  : 
there  is  no  hope  of  that  ? — No,  not  for  a  long  (inn    to 
come,  at  any  rale. 

7840.  Supposing  any   aid   were  given    from   i.ther 
sources  than  the  College  itself,  say  aid  from  the  Stale, 
to  such    institutions  as  University  College  or  Owens 
('oile^e,    or    King's  College,    under    what,  conditions 
could  such  pecuniary  aid  be  granted,  do  you  think  ;  as 
to  whether  there  should  be  any  corresponding  fund 
raised   by   other    parties   than    the   Government,  and 
whether  there  should  be  any  supervision  or  inspection 
exercised,  on  behalf  of  the  Stale,  as  to  ihc  application 
of  this  money,  and  the  use  made  of  it  ? — I  think  there 
could  be  no  possible  objection  to  the  exercise  of  any 
supervision  that  might  be  thought  needful,  but  I  think 
that  what  has  already  been  done  in  raising  money  for 
the  College  might  well  be  set  against  anything  that 
may  be  done  in  future  by  the  Government.  To  impose 
any    further   effort  of  the   same  kind  as  a  condition 
would,  I  think,  be  almost  unreasonable. 

7841.  You  consider  that  the  efforts  already  made 
by  the  College  and  its  founders  are  quite  sufficient  to 
set  against  any  subsidy  from  the  State  ? — Yes,  I  con- 
sider that  such  efforts  have  been  made,  and  so  much 
has  resulted  from  them  as  to  give  a  decided  claim  for 
encouragement,  so  far  as  the  evidence  of  private  effort 
should  be  required  as  a  condition  for  receiving  public 
aid. 

7842.  With  reference  to  the   students  in  electric 
telegraphy,  have  those  been  in  any  engineer's  office 
before  they  come  to  you  ? — Not  usually.     I  believe  in 
one  or  two  instances  they  have,  but  the  majority  have 
come   from   all   kinds   of    employments,   not   having 
devoted  any  attention  to  the  subject  before. 

7843.  With  respect  to  engineering  students  generally, 
do  you  think  that  it  is  most  advantageous  to  begin  at 
once  in  a  college,  or  to  begin   in  the  first  instance  by 
serving  a  short  time  with  a  practical  engineer,  and 
then  after  their  college  course  continuing  in  a  practical 
office  ? — I  have  no  very  decided   opinion   upon  that 
point,  but  my  feeling  would  be  that  the  proper  begin- 
ning was  in  the  general  studies  in  the  college,  and  to 
take  the  practical  course  afterwards. 

7844.  (Chair man. ~)  Have  you  formed  any  estimate 
of  the  annual  sum  which,  in  your  judgment,  would 
be   required   for   the   efficient   organisation   of  your 
department  at  University  College  ? — I  think,  if  we 
were  once  supplied  with  suitable  buildings,  that  a 
sum  of  from  200/.  to  300A  a  year  would  be  sufficient 
for  all  essential  outgoings. 

7845.  Would  that  include  the  payment  of  assis- 
tants ? — Yes.   I  believe  that  it  will   be  easy  to  get 
young  men  to  aid  in  the  teaching  of  students  for  little 
or  no  remuneration,  ;  for  instance,  that  men  who  are 
looking  forward  to  employment  in  schools  as  teachers 
of  physics  would  be  glad  of  the  opportunity  of  assist- 
ing at  lectures,  in  the  preparation  of  apparatus,  and 
in  experiments,  for  the  sake  of  the  mere  experience 
that  they  would  gain.     I  have  recently  had,  I  may 
mention,  a  gentleman,  who  is  a  teacher  of  physics  at 
one  of  the  large  public  schools,  working  in  my  labora- 
tory,  simply  for  the    sake   of  familiarising    himself 
with  the  use  of  the  apparatus. 

7846.  Is  there  any  other  point    upon  which  you 
would  like  to  make  any  additions  to  your  evidence,  or 
to  which  you  have  not  sufficiently  willed  our  atten- 
tion ? — I  am  strongly  of  opinion  that  one  main  object 
to  be  answered  by  any  aid  that  may  be  given   to   the 
College   at  any  future   time    would  be,   making  the 
teaching,  which  is  already  given  there,  more  acces- 
sible to  the  public.     I  feel  strongly  that  our  fees  are 
far  too  high  for  the  thorough  utility  of  the  institution. 
1  think  also  if  it  were  possible  to  introduce  assistant 
teachers,  something  upon  the  plan  which,  no  doubt, 
the    members  of  the  Commission  are  familiar  with 
in  Germany,  namely,  of  the  Privat-docenten,  it  would 
be  an  exceedingly  valuable  addition  to  the  present 
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II  would  give  young  men  an  opportunity  of 
learning  ill-'  methods  lit'  teaching,  and  It  would  give 

.,  ,li.-tim-t  nil-sins  ..f  entering  upon  a  scienlitie 
Career,  nn<l  enable  the  patrons  of  educational  institu- 
tions to  judge  between  tin-  ranili.lati's  tor  appoint- 
ini'iits,  aiiil  would  give  thi'in  the  means  which  they 
do  not  at  present  possess  for  estimating  their 
qualifications. 

7^  17.  Yon  spoke  just  now  of  a  grant  of  from  200/.  to 
300/.H  year  being  adequate  for  the  etlieient  organisation 
of  your  ilepartnient  of  teaching  al  1 '  n\\  ersity  Collide. 
Do  yon  think  that  if  the  Govemment  wore  to  assist 
yon  with  that  sum  annually,  yon  would  1)0  able  to 
Iv.lnee  the  scale  of  fees  ?— No,  I  ilo  not.  I  am  sup- 
jposin.L'  that  that  money  wonlil  IK-  expended  simply  for 
apparatus  and  assistance. 

7s  IS.  Then  the  further  object  which  you  consider 
so  .le-iralile  to  carry  out  could  not  be  attained  unless 
\oii  had  a-iMance  to  a  larger  extent  ? — No,  it  could 
not. 

7849.  Instead  of  eight  guineas  a  course,  what  do 
you  think,  if  you  could  carry  out  your  own  views,  ought 
to  be  the  amount  of  the  fees  required  from  students  ? — 
1  think  three,  guineas,  instead  of  eight,  would  be  quite 
a  Milticicnt  payment. 

7S.")().  Should  you  look  to  the  number  of  students 
being  materially  increased  thereby  ? — I  think  that 
would  no  doubt  be  the  result  in  the  course  of  time. 

7s.~>  1.  Could  you,  in  your  department,  undertake  the 
instruction  and  management  of  a  much  larger  class 
than  you  have  at  present  ? — I  could  not  do  so  effi- 
ciently without  assistants.  I  think  that  I  have  as 
much  teaching  on  my  hands  now  as  I  can  properly 
perform. 

7852.  (Professor  Smith.)  Would  you  also  think  it 
advantageous   to  reduce  the  fees  of  the  laboratory 
as  we'll  as  tlie  lecture  fees  ? — Decidedly. 

7853.  Do  you  find   that   they  are  at   present   too 
high,  really,  for  the  means  of  the  persons  who  wish  to 
attend? — I   do  not  know   that  evidence   of  that   has 

•i  ted  itself  to  me  ;  in  fact,  as  yet,  the  demand  for 
instruction  in  the  laboratory  is  very  limited  ;  it  is 
rather  the  absence  of  any  inducements  to  devote  time 
to  the  study  of  physics,  than  the  high  fees,  which 
prevents  men  from  coming  to  the  laboratory  in  larger 
numbers,  I  think. 

7s*. VI.  (.'//•.  Sittin/clsdii.)  Have  you  fell,  at  Uni- 
versity College,  that  there  is  any  competition  between 
the  Government  Schools  of  Science,  either  the  Ele- 
mentary C 'lasses  or  the  School  of  Mines,  and  an  institu- 
tion like  University  College  ? — We  have  felt  that  upon 
various  occasions  in  the  loss  of  teachers. 

7855.  What   becomes   of  those    teachers  ? — I    may 
mention  that  the  Professor  of  Engineering,  Professor 
Fleeming  Jcnkin,  left  us  to  go  to  the  chair  of  < 
ncering  in  Edinburgh,  which  is  partially  endowed  by 
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Government.  A.  ease  which  is  perhaps  not  exactly  of 
the  same  kind,  was  that  of  the  loss  of,  Professor  llii>l, 
who  would  have  certainly  remained  at  the  ( 'olleire  if 
the  remuneration  of  his  chair  had  been  a  little  higher. 

7856.  Was  he  attracted  to  some  institution  which 
hail  an  endowment  ?—  lie  was  attracted  to  the  Uni- 
versity of  London,  where  he  is  now  Assis!  an  i -Registrar, 
which  is,  of  course,  an  institution  supported  by  ( lovern- 
ment  funds,  but  not  one  that  competes  with  us  in  a 
direct  way. 

7*o7.  Then,  if  the  Government  action  were  to  be 
extended  in  its  area,  would  you  be  afraid  that  that 
would  affect  University  College  still  more  injuriously 
in  this  sense:' — 1  have  no  doubt  that  it  would.  We 
suffer  at  present  very  much  from  a  difficulty  in  oiler- 
ing  inducements  to  well-qualified  professors  to  take 
our  chairs,  and  if  there  were  a  greater  demand  else- 
where, that,  no  doubt,  would  increase  the  difficulty 
which  we  already  feel. 

7858.  Assuming    that    the    direct    action    of    the 
Government  in  teaching  were  to  be  extended,  can  you 
suggest  any  way  of  counterbalancing   the  competition 
which  would  be  likely  to  arise  ? — I  believe  that  the 
competition  itself  is  exceedingly  desirable. 

7859.  Competition  for  teachers,  1  mean  ? — I  under- 
stood  you  to  be  alluding  to  the  teaching.     The  only 
mode  of  counterbalancing  that  would  be  to  put  us   in 
such  a  position  that  we  could  offer  equivalent  iini 
incuts. 

7860.  What    guarantees    do     you    consider    that 
University  College,  or  any  other  teaching  institution 
putting  forth  a  claim  of  that  kind,  should  offer  to  the 
Government,  in  return  for  any  assistance  which  they 
might  grant  ? — That  is  a  point  which    I  have  not 
previously  considered.     I  think  that  any  inspection  or 
record  of  results  that  might  be  required  could  ea-ily 
be  furnished. 

7861.  You  hesitate   as  to  the   mode,  but  you  have 
no    hesitation    as    to    the   possibility    of   affording   a 
sufficient  guarantee  that  the  Government  fund  should 
not  be  misapplied  ? — I    think    there    would     be    no 
possible   difficulty  in    affording    any   guarantee    that 
might  be  thought  needful. 

7862.  Is  it  at  all  probable  that  the  governing  body 
of  University  College  would  hesitate  as  to   allowing 
Government  inspection  or  Government  interference  in 
some   reasonable  shape? — I  have   never    beard    that 
they  have  expressed  an  opinion  upon  the  subject,  and, 
therefore,  perhaps,  it  would  be   useless  for  me  to  say 
what  I  think  they  would  do. 

7863.  But  you  think  it  would  be  reasonable,  on  the 
part  of  the  Government,   to  require  guarantees    that 
good  results  should  follow  from  any  Government  aid? 
— Decidedly ;    any    aid    that    was    given,   either    to 
University  College  or  to  any  such  institution,  I  should 
wish  to  see  given  under  condition-  which  insured  its 
proper  application. 

withdrew. 
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tf.D    A''wv          7*<>l.  (C/i'-irniti/i.)  You  are  Kcgistrar  of  the  Uni- 

_J it  v  of  London  ? — I  am. 

~8(i.j.  In  that  capacity,  have  you  had  opportunities 
of  observing  the  qualification.-  and  attainments  of 
those  who  come  up  for  examination  ?— Yes,  very  con- 
siderable opportunities* 

7866.   What  is  your  experience  as  to  the  quality  of 
the  scientific  instruction   given   in  the  colleges  con- 
,.ilh    the     I'niversity,    so    far    as    any    con- 
clu.-ions  mav   lie    drawn     from    the    character   of  the 
.'—  When    the  candidates   have  gone  through, 
with    care  and    attention,  the   course   of  instruction 
which   will    qualify   them   for    our   scientific    e 
nations,  1  lind  that   they  conic  up  well  prepared;   but 
n  very  large    proportion  of  them   do   not   go    through 
such  a  course  of  insli  iiction.     And,  perhaps,  it  would 
be  desirable  to  make  adistincliou  between  the  Matri- 
culation examination  and  the  higher  Scientific  e\ami- 
In  the  Matrieulati'  Cation  we  do  not 

consider  that  candidates  would  be  likely  to  go  through 


Esq.,  M.D.,  F.K.S.,  examined. 

a  college  course.  Those  who  arc  prepared  expressly 
for  it  in  schools  go  through  a  course  of  instruction  in 
their  schools;  but  as  a  very  large  number  get  no  school 
instruction  at  all  in  the  scientilic  subjects,  they  have 
to  prepare  privately.  I  am  speaking  now  of  the 
Matriculation  examination,  and  we  find,  practically, 
that,  in  natural  philosophy  especially,  the  preparation 
is  extremely  bad,  that  the  style  of  answering  gene- 
rally is  very  imperfect,  mid  very  great,  ignor. 
is  shown  of  the  subjects — an  ignorance  ari.-inu  from 
the  want  of  the  power  of  applying  their  minds  to  them. 
The  candidates  who  have  a  certain  amount  of  know- 
of  science  are  not  aide  to  reason  upon  their 
knowledge,  and  to  answer  questions  that  go  a  little 
out  of  the  ordinary  routine  of  the  books  in  which  they 
prepare.  'That  strikes  me  very  forcibly  as  the  result 
of  preparing  merely  from  text  books,  without  any  kind 
of  objective  instruction, — without  being  led  to  know 
what  those  principles  and  formula;  really  mean  in 
relation  to  the  actual  phenomena  of  science. 
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7S(>7.  Whut  is  the  average  age  of  those  who  come 
up  lor  the  Matriculation  examination? — A  very  large 
proportion  are  between  16  and  18.  We  consider 
thut  the  Matriculation  examination  should  test  ;i 
good  Mini  coinplclc  school  education.  A  great  nuiny 
oldci-  men  conic  up;  but,  thn.-c  MTC  generally  men  who 
have  liad  au  inl'crior  early  cdncMiion,  and  that,  is 
.shown  by  the  very  large  proportion  of  rejections  of 
those  older  candidates.  We  find  I  hat  the  smallest 
proportion  of  rejections,  and  tin-  largest  number  who 
pass  in  the  higher  division  of  honours,  or  in  the  first 
division,  arc  candidates  between  16  and  17  who  como 
up  1'nmi  good  schools. 

7868.  Are   there   exceptions  to   i.he   general  defi- 
ciencies of  which  you  have  been  speaking  in  particular 
schools  ? — Yes,  decidedly  ;  there   are   candidates  who 
come  up  from  particular  schools  extremely  well   pre- 
pared in  the  scientific  subjects. 

7869.  Then  it  is  clear  that  scientific   instruction 
can  be  well  given  in  schools  to  students  of  that  age  ? 
— 1  have  not  the  smallest  doubt  of  it,  and  I  consider 
it  extremely  important  that  it  should  be  so,  as  a  mere 
matter  of  mental  training. 

7870.  With  respect  to  the  subsequent  examinations, 
is  their  character   generally  more  satisfactory  ? — The 
candidates  who  come  up  for  the  special  examinations 
in  science,  i.e.  the   first  and  second  examinations  for 
the  degree  of  Bachelor  of  .Science,  are  of  two  classes  : 
.-•omc  of  them  are  carefully   and  earnestly  applying 
themselves  to  scientific  study,   and  go  through  the 
requisite    courses    of  preparation    for   it;  and    those 
candidates   come  np  generally    well    prepared,  or    if 
they   fail,  it    is    in     some    particular   department   of 
science.       Candidates    who    do    extremely    well,    for 
instance,  in  chemistry,  may  fail  in  botany  ;  or  candi- 
dates who   do  very  well   in  zoology  and  botany,  may 
fail  in  natural  philosophy  ;  but  we   have  a  large  pro- 
portion of   candidates  who  go  through  a  very  careful 
course   of  scientific  study  under  extremely  good  pro- 
fessors.    Then,  there   is   another  class  of  candidates 
who  come  up  for  the  scientific  examinations,  thinking 
it  an  honour  to  obtain  a  degree  in  science,  and  supposing 
that  they  can  obtain  that,  honour  without  a  full  scicn- 
lilic    training,  and    those  candidates    most    generally 
fail  ;  some   think   that    they  can    prepare    themselves 
from  books  chiefly,  and  from  private  study,  and  these 
almost  always  fail. 

7871.  Are  they  the  candidates  who  have  entirely 
been  educated  at  home,  and  who  have  not  been  to  any 
college  ? — Generally  speaking  it  is  so  ;  or  it  happens, 
not  unfrequently,  that  they  are  candidates  who  have 
taken   a   degree   in  Arts,  and  have  come  up   for  the 
Scientific  degree,  thinking  that  they  can  pass  in  the 
additional  subjects;    for  those  who  have  graduated  in 
Arts  are  allowed  to  come  up  for  the  Scientific  degree 
by  passing  in  additional    subjects   which  are  not  com- 
mon   to    the  two.     Certain  subjects    are  common  to 
tho   two,    such   as  mathematics,    logic,    moral    philo- 
sophy,  and   mechanical    philosophy;  and   they   think 
thai  they  can    easily   get    up   the   additional   scientific 
subjects  by  private  study,  and   present  themselves  for 
examination  : — those  candidates  almost  invariably  fail. 

7872.  T;  B   not   had    the  advantage   of  any 
pr.iciical  or  objective  instruction,  such  as  you  consider 

cntial? — No,  they  have  not. 

7*7o.  You  iiave  also  acted,  have  you  not,as  Examiner 
in  Natural  Science  in  the  Civil  Service  examinations  ? 
— At  the  request  of  (he  Civil  Service  Commissioners, 
for  three  years,  I  conducted  the  examinations  in 
/oology  .-iiid  botany  for  the  Indian  Civil  Service 
examination. 

7>i74.  How  far  do  you  find  the  candidates  for  that 

MI  prepared  ? — With  very  few  exceptions  I 

have    found  an    extremely    low   state   of    preparation, 

which   I  i:  bhe  more  surprised  at,  since  those 

i.tional   subjects.     1  should   have   expected  that 

candidates  would  in;t   have  presented  themselves,  who 

had  not  really  given  a  fair  amount  of  attention  to  the 

subject  :   but,  the  candidates  have  presented  themselves 

ing  a  most  extraordinary  ignorance;  indeed,  I  may 

pay,  ignorance  even  of  the  very  commonest  tilings.     If 


I  may  give  an  example,  one   of   my   questions,  two  or     II".  /'.  ('<uprn- 
three  years  ago,  was  to  gi\e  the  points  of  rc.-eml, lance          '''•  /';"/;>s. 
and  the  points   of  diflercnce   between    a    whale  and    a         '     t-****  • 
fish;   and    one   of   the    candi.  that    the   prill-       a  May  ls;l 

cipal    ]ioint    of   difference   was,    that    the    whale    had        . — _ 
much  stronger  gills   than    the   tish,  and  could  breathe, 
therefore,  at    much   •  :  i.th. 

7875.  Are    the    candidates    for    the   Civil    Service 
examinations  altogether  of  a  dillcrcnl  class  from  I 
who  come  up  for  the  examinations   of  tho  University 
of  London? — No,  I  cannot  say  that,  hccaii-e  we  have 
frequently  had  the  same  men  going  up.     I   think,  a-  to 
the  candidates  for  the  ( 'ivil  Service  examination-,  that 
by  far  the  larger  proportion  take  clas-ies,  mathem; 
and   English  as  their    principal  subjects  ;   and  then 
some  who  have   a  scientific   turn,  and  think  Ihev  may 
get  additional  marks  by  Science;  but  I  find  that  a  ! 
proportion  of  those  who  come  np  have  really  no  *cien- 
tific   culture  of  any  value,   that   they   have  taken   up 
books  and  read   them   and  tried    to  commit    them    to 
memory,  without  any  real  knowledge.    For  example,  I 
have  been  accustomed  to  test,  candidates  upon  one  or 
two  points,  out   of  curiosity  ;  and    1    have  found  that 
candidates  who  could  repeat  very  fluently  a  definition, 
did   not    know  how  to   apply  that  definition    to   the 
objects.    For  instance,  if  I  asked  them  how  they  would 
know  a  Mammalian  skull  from  a  Reptilan  skull,  they 
would  repeat  a   definition  ;  but   when  I   put   a  skull 
into  their  hands,  they  would  not  be  in  the  least  able  to 
tell   me  whether    it  was   a  reptile's  or    a    mammal's 
skull. 

7876.  Are  you  speaking  now  of  the  Indian  Civil 
Service  examination  ? — Yes  ;  but  I  believe  that  that  is 
I  he  same  with  many  of  the  candidates  of  our  own  exami- 
nations.   I  remember,  for  example,  in  one  of  our  earlier 
science  examinations,  a  Ruminant's  skull  was  placed 
before  a  candidate,  and  he  said,  "  It  is  certainly  not  a 
ruminant's,  it  is  that  of  a  beast  of  the  forest."     Now 
there  is  no  Mammalian  skull  more  easily  recognised  than 
a  ruminant's  skull.    But  I  remember  being  particularly 
struck  with  one  scientific   candidate  for  the  Indian 
Civil  Service,  two  years  ago,   who   could    repeat   to 
me  almost  verbatim,  out  of  Professor  Huxley's  book, 
the  definition  of  any  class,  but  he  had  not  the  remotest 
idea  of  the  nature  of  any  object  when   placed  before 
him. 

7877.  Did  most  of  the  candidates  of  whom  you  have 
now    been  speaking    attempt    to  get  up  the  subjects 
merely  by  reading  books  ? — Yes,  merely  by  reading. 
Now  and  then   there   would   be   a  good  man  who  had 
attended   lectures  and   was  familar   with  the  objects, 
but  those  were  quite  the  exceptions. 

7878.  Have  you  been  led  to  think  that  there  are  any 
essential  defects  in  the  teaching  of  science  in  any  of 
the  colleges  or  schools  which   send  up  candidates  for 
the  London   University    examinations  '< — I  have  not 
been   led   to    think    that    there    is   any  defect  in  the 
teaching  ttf  the  colleges,  iff  lie  candidates  will  only  give 
their  attention  to  the  subjects.     We  have  a  very  huge 
number  of  failures,    for    example,   in    Botany   in    our 
scientific  medical  examinations  ;  but    I    believe    that. 
those  failures  result   from   the   idea  of  candidates  that 
botany  is   such   a  very  subordinate   subject  that    they 
need  not  (rouble  themsel\  es  about  it.   Our  examinations 
require  a  very  small  amount  of  knowledge  of  Botany  ; 
but  what  they  do  require  i-;  accurate  knowledge,  as  far 

roes,  and  objective  knowledge, — knowledge  that 
shall  enable  the  candidate  to  describe  accurately  a 
plant  in  technical  language.  He  is  not  even  required 
to  name  its  natural  family,  but  he  is  required  to  de- 
scribe it  accurately  in  a  systematic  manner  and  in 
technical  language  ;  and  we  find  that  a  very  large 
proportion  of  candidates  fail  in  this  ;  but  I  helie\e  it, 
is  I  heir  own  fault,  and  not  the  fault  of  their  teaching. 
But  with  regard  to  the  schools  and  the  preparation  in 
them  for  the  Matriculation  examination,  I  am  quite 
satisfied  that  there  are  vcrv  few  schools  indeed  where 
there  is  any  really  effective  teaching  ;  and  that  the 
great  evil  in  the  present  system  of  ordinary  school 
education  is  the  ignoring  of  that  exercise  of  the  mind 
which  science  alone  gives, — the  observation  of  the 

:;  Y  2 
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Carpn-  phenomena  of  nature,  and  the  application  of  the  mind 
t,.  reasoning  upon  those  phenomena.  There  is  no 
1,  ,,f  school  education,  pulling  aside  science, 
which  in  nnywiiy  cultivates  those  faculties.  Cla>sies, 
Mathematics,  and  English  arc  all  concerned  with 
abstract  ideas  ;  but  Natural  Philosophy  nnd  Chemistry, 
which  arc,  1  think,  in  general,  the  subjects  best  suited 
to  begin  a  scientific  training  upon,  if  taught  objec- 
tiielv,  cxcnise  the  powers  of  accurate  observation. 
A  good  teacher  will  ascertain,  by  examination  of 
hi-' pupils,  how  far  their  observation  has  been  ac- 
curate ;  and  then,  by  bringing  their  minds  to  reason 
upon  those  facts  of  observation,  they  are  trained  in 
the  elements  of  scientific  and  philosophical  reasoning, 
which  constitute  a  most  excellent  preparation  for  the 
higher  study  of  science.  As  a  boy,  I  was  fortunate 
in  being  trained  in  this  manner  ;  and  I  am  quite 
satistied.  from  my  own  experience,  and  from  the  expe- 
rience of  the  education  of  five  sons,  who  have  all  been 
trained  upon  the  same  principle,  that  it  is  a  most  valu- 
able part  of  intellectual  discipline  and  culture. 

7*79.  You  have  now  been  acquainted  with  the 
University  of  London  for  a  good  many  years— do  you 
sec,  so  far  as  you  can  judge  from  the  examinations  gone 
through,  any  progress  in  the  character  of  the  scientific 
instruction  given  in  schools  ? — I  doubt  if  there  has 
been  much,  excepting  in  a  few  schools.  The  general 
character  of  our  candidates  has  not  improved.  We 
have  more  rejections  in  natural  philosophy  now  than 
we  have  had  at  any  time. 

7880.  (Mr.  Samuelson.)  Did  you  examine  for  the 
Engineering  Department  of  the  Indian  Civil  Service  ? 
— No,  I  did  not. 

7881.  (Professor   Smith.)    It   has   been   stated  to 
this  Commission,  by  some  of  the  witnesses,  that,  in  their 
opinion,  one  of  the  reasons  why  less  original  research 
in  many  branches  of  science  is  undertaken  by  young 
men  in  this  country,  as  compared  with  young  men  in 
France  or  in  Germany,  is  owing  to  the  character  of  our 
University  examinations,  and  that  remark  has  been 
extended  to  the  University  of  London  as  well  as  to 
others.     Have  you  been  led  to  form  any  opinion  upon 
that  point  ? — I  think  that  the  absence  in  the  Univer- 
sity examinations  generally  of  anything  that  brings 
the  mind  into  contact  with  science, — and   again,  the 
rewards  which  are  given  for  proficiency  in  other  sub- 
jects, for  classics,  mathematics,  and  mechanical  philo- 
sophy,— have  a  great  tendency  to  draw  off  into  other 
directions  powers  which  would  be  most  advantageously 
devoted  to  science.     If  I  may  give  an  example,  which 
is  very  well  known  to  two  members  of  the  Commission  : 
a  gentleman  who  had  graduated  in  Trinity  College, 
Dublin,  with  great  success,  and  taken  a  high  degree 
there,  came  over  to  London,  and  entered  at  University 
College.  He  showed  at  our  first  Bachelor  of  Medicine 
examinations  a  most  extraordinary  proficiency.     He 
took  the  three  exhibitions  in  anatomy,  in  physiology, 
and  in   materia   medica  and  organic  chemistry.     No 
such    proficiency  had    ever   been    shown   before.     I 
believe    Professor    Huxley    said    that   his    papers    in 
physiology  were  -o  well  written,  that  he  could  not  have 
done  them  better  himself,  or  something  of  that  kind. 
This  gentleman,   unfortunately,  has  since    died;  but 
the  point  to  which  I  wish  specially  to  direct  the  atten- 
tion  of  the  Commission   is  this  :  he    assured  me  that 
when  he  fir.-t,  came  over  to  London   and  entered  Pro- 
f'csM.r    Williamson's    chemi.-try   da.-.-,    lie   was,   us    he 
expressed  it,  so  much  at  sea  for  the  first  six  weeks  or  two 
months  that  he  had  doubts  whether  he   should  go  on. 
lie  Cell,  him-elf  quite  unable  to  comprehend  the  subject, 
to  the  teaching  of  which  he  was  listening.      Everyone 
knows  that  Professor  Williamson   is  a  most   admirable 
teacher,  and    that    he   has  specially  studied  the  art  of 
teaching;  and  there  could  be  no  question,  in  that  case, 
that  the  fault,  was    not  in  the  prafeMOF.      This  gentle- 
man did  not  like   the   idea   of  being  beaten,  ami   he 
di  lermined  to  go  on  ;  and   he  applied  himself  during 
the  remainder   of  the   session  with   such  success,  that 
he  carried    oft    the    gold  medal    at  the  college   exa- 
mination ;    and    Profes-or   Williamson    told  me    that 
he  had  nut  had  such  a  pupil  for  many  years.     The 


point  that  I  wish  to  impress  on  the  Commission  is 
this:  hen-  is  a  typical  example  of  a  man  having 
extraordinary  ability  for  the  cultivation  of  science, 
a  man  who  I  have  no  doubt  whatever,  if  he  had 
lived,  would  have  been  a  most  valuable  worker  ; 
and  yet  that  man's  mind  was  turned  so  completely 
a-idc  from  the  direction  of  science  by  his  education 
at  Trinity  College,  Dublin,  that  when  he  first  came 
to  bring  his  mind  into  contact  with  science,  he  was 
completely  at  a  loss  to  apprehend  the  meaning  of 
scientific  facts  ;  and,  if  he  had  not  been  a  man  of  per- 
servcrance  .and  determination,  he  would  have  given  it 
up  altogether. 

7882.  It  is  sometimes  alleged,  is  it  not,  that  the 
Universities  encourage  knowledge  of  what  has,  been 
already  done  ;  for  example,  that  your  degree  of  Doctor 
of  Science  is  never  given   except   to   men  who  have 
shown  really  the  greatest  proficiency  and  knowledge, 
so  that   it  is  esteemed   a  very  high   honour,  but  that 
nothing  is  done  by  any  of  the   Universities  in  this 
country  to  encourage  original  research   or   to  invent 
any  system  of  honour  or  university  reward  for  original 
research  ;  do  you  think  it  would  be  possible  or  desirable 
to  change  that  in  any  manner  ? — I  should  be  sorry  I  o 
see  it  done  excepting  for  the  highest  degree.     I  should 
be  sorry  to  see  any  credit  given  for  original  research, 
except  on  the  basis  of  the  broader  scientific  culture 
which   our   Bachelor's  degree   requires.     I   think  it 
might  be  quite  possible  to  introduce  it  into  the  degree 
of  Doctorof  Science  ;  but  our  system  is  pyramidal,  so  to 
speak,  resting  on  a  broad  general  basis.    In  our  specifi- 
cation of  subjects  for  the  degree  of  Doctor  of  Science, 
there  is  a  very  wide  range  of  subjects,  in  some  one  of 
which  the  candidate  is  expected  to  display  very  special 
knowledge;    and  I  think  it  might  be  quite  pos-il>lo 
in  such   an  examination  to   allow  an   opportunity  for 
giving  evidence  of  original  research.     We   have   that 
to  a  certain  degree  :  there  are  several  things  that  are 
left  to  the  candidate's  choice  ;  thus,  in   Zoology  and 
Botany  a  candidate  may  choose  any  department  that 
he  pleases,  in  which  to  go  in  for  the  highest  and  most 
critical  knowledge.     For  example,  in  Zoology  one  part 
of  the  examination  is  a  critical  knowledge  of  the  genera 
and  species  of  some  particular  family  to  be  selected  by 
the  candidate  nnd  approved  by  the  examiner ;  so  again 
in  Botany,  a  critical   knowledge  of  the  genera  and 
species  of  some  particular  group  to  be  selected  by  the 
candidate  and  approved  by  the  examiner;  and  if  the 
candidate  showed  that  he  knew  more  about  it   than 
the  examiner,  that  he  had  even  passed  the  boundaries 
of    the    knowledge   actually   attained,    the    examiner 
would  certainly  give  him  credit  for  such  higher  know- 
ledge. It  would  be  easy,  at  any  rate,  in  Chemistry  and 
other  subjects,  to  make  a  provision  that  should  enable 
the  examiner  to  accept  evidence  of  actual  original  work  ; 
but  I  should  be  sorry  to  see  it  in  any  other  than  in  the 
highest  examination. 

7883.  (Dr.  Sharpey.)  The  evidence  of  that  original 
work  might,  I  presume,  be  of  work  done  previously  out- 
side the  University  altogether,  because  a  man  could  not 
make  a  research  in  the  University  examination  room  ? 
— He  might  give  evidence  of  having  made  it.     1  think 
that  all  such  work  should  be  verified.     I  do  not  think 
that  a  man  ought  to  be  allowed  to  claim  to  have  done 
work,  to  have  gone  through  the  anatomy,  for  instance, 
of  an  animal,  and   have   made  remarkable  discoveries 
in  the  anatomy  of  that  animal,  unless  the  examiners  are 
able  in  some  way  to  verify  it.     I  mean  1  do  not  think 
that  that  should   be  admitted   as   a  qualification    for 
graduation. 

7884.  Following  up  Professor  .Smith's  inquiry,  have 
you  considered  whether  the  practice,  which  is  followed 
in  ( 'ambridge,  of  encouraging  men  to  work  in  a  parti- 
cular line  for  obtaining  high  honours  in  the  tripos  ex- 
aminal  ion,  is  favourable  to  independent  thought  or  not  ? 
— I  am  not  sulliciently  acquainted  with  the  subject  to 
answer  that  question.     I  have  seen  the  papers  for 
the  Science  Tripos,  and  they  seem   to  me  very  fair 
papers.     I  have  seen  the  papers  for  the  examination 
lit  Trinity  lately,  for  the  foundation  scholarships  ;  and 
I  should  say  that  they  were  papers  very  well  framed 
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to  bring  out  the  candidate's  general  knowledge,  and 
not  at  all  the  knowledge  acquired  in  any  particular 
groove. 

7885.  Do    you    think    it    would    bo    practicable   to 
introduce   into  the  examination  of  the  I'nh  ersity  of 
London,  referring   more    particularly   to    the    second 
examination  for   the   bachelor  of  science,  a  practical 
examination  in  natural  philosophy? — I  have  no  doubt 
that  it  would  lie. 

7886.  Do   you    think    it    would    be    advantageous, 
supposing  it  were  practicable  ? — At  the  second  bachelor 
of   science    examination,    as    at    present    constituted, 
natural  philosophy  is  treated  mathematically  only. 

781S7.  I  mean  whether,  between  the  first  and  second 
examination,  the  students  might  not  advantageously 
work  in  a  laboratory,  and  then  show  the  results  of 
that  work  at  the  second  examination  ? — I  think  that 
would  be  extremely  important.  At  present  in  neither 
examination  is  the  candidate  obliged  to  do  laboratory 
work,  in  Chemistry,  for  the  Bachelor  of  Science  exami- 
nation ;  he  is  for  the  scientific  medical  examination,  but 
not  for  the  bachelor  of  science  ;  and  1  think  that  is  a 
great  defect. 

7888.  (Professor  Huxley.)  I  apprehend  that  you 
would   think  of  making  the  writing   of  a  dissertation 
on  some  question  involving   some  original  investiga- 
tion indispensable  to  the  highest   science  degree   in 
the  University,   as    it   is   in   some   of    the    German 
Universities  ? — I  think  it  might  be  so  ultimately,  but 
I  should  think  it  would  be  undesirable  to  insist  upon 
it  at  present.     Our  whole  scheme  was  framed  tenta- 
tively, so  to  speak,  because  it  was  an  entirely  new 
subject  on  which  to  give  the  highest  degree ;  but  it 
may    be   as    well    to    point   out   to    the    Commission 
that  this  degree  is  one  quite  unlimited  in  range, — 
I  mean   as  regards   elevation ;    it   is    limited    in   its 
area,  but  in  regard  to  elevation   and  height  of  ex- 
amination it  is  unlimited.     The  Senate  desire  to  make 
it  understood  that  a  candidate  for  the  degree  of  Doctor 
of   Science  will  be  expected  to  be  fully  conversant 
with  the  principal    subject  which  he  may   select,  so 
as  to  be  able  to  go  through  any  examinational  test, 
whether  theoretical  or  practical,  by  which  his  acquire- 
ments in  it  can  be  fairly  ascertained. 

7889.  I  do  not  think  you  mentioned  what  had  been 
the  practical  success  of  the  science  degree  of  the  Uni- 
versity  of  London.     It  was    established   how  many 
years  ago  ? — About  ten  or  eleven  years  ago. 

7890.  Has  the  number  of  graduates  been  increasing  ? 
— There  are  always  some  for  the  degree  of  Doctor  in 
science.     Last  year  four  passed,  and  four  very  good 
men  they  were. 

7891.  Is  not  the  number  for  the  lower  degrees  con- 
siderably greater  ? — Rather  greater,  but  not  any  large 
increase. 

7892.  How  many  are  there,  on  the  average,  for  the 
Bachelor  of  science  ? — For  the  first  bachelor  of  science 
about  35,  I  should  say,  is  the  average,  but  a  large  pro- 
portion, fully  one  half,  of  them  fail. 

7893.  How  many  of  them  should  you  think  tnke 
the  degree  of  bachelor  of  science  in  a  year,  on  the 
average  ? — About  94  have   passed  in  nine;  years  ;  the 
average  number  of  candidates  is  now  about  35,  and 
the   average  number  who  pass  is  15  ;   so  that  out  of 
35,  20  have  been  rejected,  and  of  those  20  a  consi- 
derable number  are  of  those  men  that  I  speak  of  who 
come  up  with  a  sort  of  dilettanti  preparation. 

7894.  (Chairman.')  Can  you  offer  any  suggestion  to 
the  Commission  as  to  the  means  which  might  be  adopted 
with  a  view  to  improving  science  instruction  in  schools? 
—I  understand  that  the  Endowed  Schools'  Commission 
is  likely  to  introduce  science  teaching  into  a  large  propor- 
tion of  the  endowed  schools  :  in  some  schools  to  make 
the  curriculum  of  the  school  more  especially  scientific, 
and  of  modern  knowledge  ;  and  in  all  schools,  I  believe, 
to  introduce  some  amount  of  scientific  teaching.   I  think 
that  then   the   private  schoolmasters  will  follow  suit, 
and  will  feel  it  absolutely  necessary  to  do  the  same  ; 
but  I  look  to  the  influence  of  the  Universities  very 
much,  as  that  which  will  bear  upon  the  better  class  of 
private   schools,    when   once   it  is   known    that   the 


rewards  of  the  Universities  are  to  be  given  as  liberally 
to  .science  as  they  are  to  classics  and  mathematics.  I 
have  11O  doubt  whatever  lhat  ill!  scliool.s  thill  prepare 
for  the  Universities  would  then  make  scientific  culture 
a  leading  object. 

7895.  Do  yon  think,  that  us  a  general  rule,  the 
appointment!  must  be  made  with  u.  special  view  to 
instruction  in  science,  or  do  you  think  that  in  schools 
instruction  of  that  kind  could  be  satisfactorily  given 
by  those  who  teach  in  other  subjects  also? — 1  think 
that  elementary  instruction  might  be  given  by  men 
who  leach  in  Other  Subjects.  I  have  known  extremely 
good  instruction  given  by  men  who  are  professedly 
engaged  in  teaching  other  subjects  ;  and  I  think  that 
such  men  who  have  really  studied  thenrt  of  education 
will  often  teach  elementary  subjects  better  than  a  mini 
of  higher  scientific  culture  who  hns  less  experience  in 
te.'tcliing.  I  think  that  the  knowledge'  of  a  boy's  mind 
is  a  most  important  element  in  success  in  teaching; 
and  the  insight  which  a  good  mathematical  master,  for 
instance,  will  get  into  a  boy's  mind  will  help  him  very 
much  in  teaching  natural  philosophy,  or  even  in  teach- 
ing chemistry.  WhatI  think  of  verygreat  importance  is, 
to  connect  together  the  different  departments  of  scien- 
tific teaching  as  much  as  possible.  I  think  that  the 
isolation  of  mathematics  from  the  teaching  of  natural 
philosophy  is  a  very  great  evil.  I  mean  that  the 
teaching  of  natural  philosophy  purely  from  the  ma- 
thematical side  is  really  very  inefficient  indeed, — it 
does  no  more  good  than  teaching  mathematics ;  and 
that  for  the  same  master  to  teach  mathematics  and 
natural  philosophy,  if  the  principle  of  natural  philo- 
sophy is  that  it  is  to  be  taught  objectively,  is  an 
advantage,  because  he  will  bring  into  his  mathematics 
the  objective  ideas,  and  will  connect  them  with  the 
theoretical  instruction.  For  example,  I  have  known 
very  good  teachers  teach  trigonometry  purely  by 
formula;.  I  have  known  lads  brought  up  to  know  the 
algebraical  relation  between  the  sine,  the  tangent, 
and  the  radius,  without  having  a  notion  of  what 
the  sine  and  the  tangent  meant  geometrically.  1 
think  that  that  is  a  very  great  evil.  The  illustration 
applies  to  the  relation  of  the  two  departments  of 
mathematics.  I  have  seen  this  constantly,  that  a  lad 
learns  arithmetic,  and  learns  to  square  a  number, 
and  knows  what  a  square  number  means;  he  learns 
to  square  them  as  a  matter  of  arithmetic  ;  but  he  has 
not  the  smallest  idea  of  what  a  square  means,  or  of 
the  relation  of  similar  figures  being  as  the  squares  of 
their  corresponding  dimensions  ;  and  still  more  common 
is  it  to  find  that  the  relation  of  the  cube  is  not  in  the 
least  degree  known  in  any  other  way  than  as  an  ab- 
stract idea, — the  cubing  the  number,  or  the  multiplying 
the  number  by  itself,  and  by  itself  again.  I  am  quite 
certain  that  a  large  number  of  boys  never  connect  the 
notion  of  a  cube  number  with  the  notion  of  a  solid 
cube  containing  that  cube  number  so  many  times  of 
the  unit.  A  good  teacher,  it  seems  to  me,  will  conned. 
the  abstract  ideas  with  the  objective  realities  ;  and 
iu  that  way  there  is  an  advantage  in  having  the 
same  teacher  to  teach  the  elementary  parts  of  the  two 
subjects  ;  and  a  man  who  is  accustomed  to  teach  nnl  ural 
philosophy  will,  1  think,  be  very  likely  to  teach  ele- 
mentary chemistry  well.  I  do  not  see  the  necessity  of 
any  great  multiplication  of  teachers  for  the  introduc- 
tion of  elementary  science  into  schools. 

7896.  If  greater  encouragement  were  given   to  the 
study  of  science  at  the.  Universities,  you  think  that  the 
schools  might;  provide  for  it  without  any  very  great 
increase   in  their   teaching   staff'? — Yes,    I    think    so. 
There  are  at  the  present  time  most  excellent  teachers 
of  science  at  Oxford   and    Cambridge-,  among  College 
Tutors,  who  obtained  their  fellowships  by  proficiency  in 
classics  and  mathematics. 

7897.  Are  there  any  other  points  upon  which  you 
would  be  able  to  furnish  the   Commission   with  any 
information  as  to  your  views   in  connexion  with  the 
University  ? — I  have  had  occasion  to  know  from  Heads 
of  Colleges,  whose  own  teaching  was  classical,  that  they 
had    observed    a    great   improvement    in   the   mental 
activity  of  many  of  their  pupils  after  these  pupils  had 
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ai.idied  them-ehes  to  the  sludv  of  chemistry  ;  and  thai 
they  were  fiv.M.ently  ill  the  habit  of  recommending 
dull  vonths  to  ..'"through  a  course  of  chemistry.  l,,r 
the  puriM.-e  of  calling  out  th<  ir  general  intelligence. 
1  have  already  adverted  lo  the  great  importance  of 
OMCoiirairemeiit  be  IIILT  given  in  the  I'niv  ersilies,  by 
n  fair  distribution  of  the  fellowships  ami  oilier  re- 
wards of  the  t'niversities.  to  the  study  of  Science.  I 
think  tho-e  distinctions  might  very  well  ha\c  refe- 
ivncc  10  original  work.  1  think  that  in  the  giving 
Of  fellowship*,  for  instance,  by  the  Colleges  at  Oxford 
mbridgc,  it  would  be  a  great  stimulus  to  original 
work  in  Science,  if  it.  were  known  that  such  work 
would  be  recognised  as  a  recommendation  or  a  quali- 
licalion  for  a  fellowship. 

7898.  That  has  not  been  considered  a  requisite 
qualification  at  present,  I  believe? — At  present,  1 
believe,  nothing  but  a  man's  acquirements  are  recog- 
ni-e.l.  I  am  not  aware  that  any  evidence  has  ever 
been  sought  for  of  original  research. 

TWO.  A  certain  amount  of  encouragement  has  been 
^iven  of  late  years  to  the  study  of  natural  science  by 
appropriating  scholarships  and  fellowships  for  pro- 
ficiency in  those  branches? — Yes,  and  I  am  quite 
certain  that  it  is  exercising  a  most  valuable  influence. 

The  witness 


7!)<H>.  You  think  that  you  already  see  .->me  benefit 
idling  from  that  ? — I  am  certain  that  many 
young  men  have  had  their  attention  directed  towards 
M'ience,  by  the  limited  prospect  which  is  held  out  of 
obtaining  I'niversiiy  distinction,  and  of  snl»tantial 
reward,  by  scientific  ability.  There  has  been  a  reecnl 
competition  at  Cambridge,  and  a  very  keen  compe- 
tition it  was,  for  two  scholarships  in  Trinity  College. 
I  know  several  young  men  who  have  been  in  that 
competition,  and  I  am  certain  that  their  attention  has 
been  directed  toward.-  .-eienee  in  great  part  by  the 
hope  of  obtaining  Universily  honours. 

7901.  Do  you  know  how  many  candidates  wen!  in  '; 
— For    the   Trinity  College    foundation     scholarships 
then-  were  seven.     It  was  not  certain   whether  two 
scholarships  would  be  given.     At  St.   John's,  f.tr  an 
exhibition   of  501.  a   year,  12  went  in  ;  but  the  coin- 
petition   for  the  Trinity  foundation  scholarships   was 
limited  to  those  who   were  already  members  of  the 
University  ;  while  the  exhibition  at  St.  John's  was  one 
for  which   candidates   might    compete    who    had    not 
been  entered  in  any  college. 

7902.  But  they  were  required  subsequently  to  enter 
St.  John's,  were  they  not  ? — Yes. 

withdrew. 


The  Kev.  JOHN  G.  CROMWELL,  M.A.,  Principal  of 

Durham, 

7903.  (C/iairman.)  I  believe  you  have  been  con- 
nected during  a  long  period  with  Normal  Colleges  ?_ 
Yes.  I  was  appointed  to  my  first  office  at  a  normal 
College  in  the  year  1849,  in  the  College  at  Durham, 
and  1  remained  there  about  16  years.  I  became 
Principal  of  St.  Mark's  College  about  six  years  a  _<>. 

7!K)4.  Will  you  give  us  a  short  sketch  of  the  history 
of  St.  Mark's  College  ?  —  I  propose  to  divide  the 
history  into  three  periods  of  10  years  each.  It  was 
founded  in  (he  year  1841,  and  during  the  first  10  years 
of  its  existence  it  received  very  little  aid  from  Govern- 
menl.  At  that  period  a  good  deal  of  attention  was 
paid  to  the  teaching  of  classics,  although  mathematics 
commanded  a  fair  share  of  attention,  and  a  Wrangler 
of  Cambridge  was  mathematical  tutor.  1  do  not  think 
there  was  much  attention  paid  to  applied  science. 
During  that  period  the  students  who  came  into 
the  college  were  scarcely  sufficiently  prepared  to  re- 
ceive a  very  advanced  kind  of  education  ;  a  proper 
leaching  system  in  elementary  schools  had  not  come 
into  operation.  Candidates  were  generally  admitted 
about  the  age  of  16.  They  were  picked  boys  from 
i  he  national  schools  ;  the  quickest  and  cleverest  boys 
in  those  schools.  Some  of  the  students  in  that  period 
distinguished  themselves  in  various  lines,  and  some 
of  them  have  become  clergymen.  In  the  next 
period,  between  1851  and  1861,  there  was  a  very 
•  change,  both  in  the  amount  of  assistance  that 
the  Government  gave  and  also  in  the  character 
"f  the  candidates  who  came  for  admission.  The 
.Minnies  of  1S46  began  to  tell  upon  the  Colleges. 
Those  Minnies  provided  for  u  system  of  apprentice- 
ship lo  schoolmasters  all  over  the  country.  The 
clevere.-t  boys  ill  ihe  schools  were  selected  to  become 
pupil  teachers.  They  received  special  instruction  at 
ihe  hands  of  mii.-toi  -,  and  lor  that  inslruelion  the 
ten  WIT'-  paid  u  certain  sum  by  Ihe  (  lovernnion  I  . 
The  rc-ul  I  v,  .-i  ,  I  hat  the  Schoolmasters  were  si  inn  dated 
In  give  a-  much  instruction  as  (hey  po-.ihlv  could 
to  their  pupils,  and  the  pupil-  came  up  lo  ihc  College, 
in  IS.'l  and  .-iib-equenl  rears,  with  a  vorv  fair 
amount  id'  mathematical  knowledge.  They  came 
with  a  thorough  knowledge  of  arithmetic  in  all  its 
braii'  ,!ied  as  well  as  theoretical,  with  a 

knovvled>.  as    far     a-    simple,    equations, 

and  quadratic   equations,  with 

a    know!'  iwo   book-',    of   Kuclid,   as 

a    nece,--aiy    condition    of  admission,   .Mid 
they    brought      up     lour     books    of   Kuclid,    and     not 
iinfreqnently   they  came,  up   with   some   knowledge  of 
i.     There  was  here  a  good  foundation  upon  which 
qllen!   know].  !„•   built.      Such  were  the 
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qualifications  for  admission  into  the  College  bctw, .  n 
the  years  1851  and  1861 ;  and  during  that  time  instruc- 
tion was  given  in  applied  mechanics,  in  chemistrv,  in 
hydrostatics,  and  in  optics.  A  laboratory  was  estab- 
lished, and  a  regularly  paid  and  competent  teacher  was 
employed.  Models  of  all  the  ordinary  machines  were 
bought,  and  the  students  were,  instructed  in  applied 
mechanics.  Drawing  was  so  taught  as  to  lie  applied 
to  the  arts.  The  drawing  master  was  an  engineer 
of  considerable  experience,  and  a  perfect  enthusiast 
in  the  way  of  practical  education.  That  was  the 
state  of  things  between  the  years  1851  and  ISO]  ; 
but  in  the  year  1861,  or  thereabouts,  a  very  great 
change  took  place.  I  ought,  however,  to  mention 
one  more  point  connected  with  that  period.  I 
should  say  that  in  the  year  1854,  at  the  rcpre- 
entation,  I  think,  of  Canon  Moseley,  who  was 
once  Professor  of  Mathematics  at  King's  College, 
special  encouragement  was  given  to  the  teaching  of 
applied  science  in  Normal  Colleges  by  'the  establish- 
ment of  lectureships  for  competent  instructors,  and 
those  lectureships  could  not  be  obtained  unless  Ihe 
lecturers  passed  a  special  examination  before,  I  lliink, 
the  Civil  Service  Commissioners.  Every  lecturer  who 
did  so  pass  (for  instance,  in  chemistry,  or  in  applied 
mechanics,  or  in  any  other  subject  of  science),  received 
100/.  a  year  from  Government  in  addition  to  the  salary 
which  lie  received  from  the  Council  or  Committee  of 
his  College.  Thai  grant  gave  a  very  great  stimulus 
to  scientific  instruction  in  the  various  colleges. 
That  100/.  a  year  was  not  paid,  however,  unless 
the  lecturer  continued  to  give  satisfaction  a!  the 
annual  inspection  of  the  College  bvr  one  of  Her 
Majesty's  Inspectors.  One  of  the  Inspectors  during 
a  part  of  that  period  was  Professor  .Mosoley,  and 
during  the  oilier  part  of  that  period  Piishop  '!>• 
was  Inspector. 

7905.  Did  those  lecturers  lecture  solely  in   the  Col- 
lege, or  could  they  lecture  elsewhere  ?— Solelv  in   ihe 
College,  and  It  was  a    condition    that,   thev  should    have 
a    fair   salarj     from    the   college   as  well    as    the    KM)/. 
augmentation   from  the  (!ov  eminent. 

7906.  Were  they  limited  in  number? — Yes.  in  pro- 
portion to  the  number  of   students    in  the  College.      A 
college  of  ;!()  could  not    have  more  than  one    lecturer, 
and  a  college  of  100  not,  more  than  three  lectun  rs. 

7907.  Will  you  now  go  on  to  the  third  period  '? — In 
Ihe    year    ISM,   a     great     change     took     place.      The 

;nt  of  instruction  encouraged  and  paid  for  in  the 
Training  Colleges  was  very  much  reduced,  and  those 
lecture-hips  lo  which  I  have  referred  were  all  of  Ihem 
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abolished.  The  ( in \ernmeut  h:is,  I'm-  many 
p:i.-1.  IHM-II  ill  tile  habit,  of  drawing  up  ;i  Syllabus  of  the 
course  <>i'  instruction  to  be  followed  in  the  various 
Training  Colleges.  Tliat  syllabus  was  very  much  cur- 
tailed in  1862.  Tlie  special  subjects,  such  as  applied  me- 
chanics, physical  science,  and  the  higher  iiiatheina!  ics, 
were  all  slrucl;  out,  and  the  syllalms  was  reduced 
almost  to  tilt!  level  that  might  be  attained  by  a  really 
clever  boy  in  the  first  class  of  a  good  n;iiionul  school. 
The  Students  were  expected  to  have  a  certain  amount, 
i)!'  religious  knowledge,  geography,  history,  arithniciii', 
and  two  hooks  of  Kuclid.  At  the  same  time,  the  amount 
of  instruction  given  to  pupil  teachers  all  over  the 
country  was  also  diminished,  because,  no  longer  were 
the  masters  and  mistresses  paid  for  giving  instruction 
to  pupil  teachers,  and  (he  result  was  that  in  many 
.scarcely  any  instruction  has  since  been  given. 
In  most  of  the  Normal  Colleges,  certainly  at  St.  Mark's, 
•and  at  Durham,  where  I  was  at  the  time,  we  straggled 
against  that  reduction  in  the  subjects  of  the  syllabus  ; 
we  tried  to  retain  the  higher  standard,  as  long  as 
it  was  possible,  with  the  students ;  we  taught  more 
things  in  die  colleges  than  the  Government  re- 
quired; but  year  by  year  we  found  that  the  pupils 
who  came  in  were  worse  and  worse  prepared  ;  so 
that  at  last  it  was  almost  impossible  to  give  anything 
more  than  the  Government  syllabus  demanded.  I 
ha\e  a  copy  of  that  syllabus  with  me  if  the  Com- 
mission should  like  to  see  it. 

7908.  What  is   the   date   of  the   syllabus  ?— The 
syllabus    is   almost  the    same   that  it   has  been  since 
1861.     Under  it  the  pupil  teachers  instead  of  being 
required  to  bring  two  books  of  Euclid  into  the  college 
are  only  expected  to  bring  up  one  book,  and  instead 
of  being    expected    to    go  through  simple  equations, 
they  are  now  not  expected  to  have  any  knowledge  of 
algebra  ;  so  that  the  whole  standard  everywhere,  from 
the  national  school  up  to  the  training  college,  has  been 
reduced  in  amount,  making  it  extremely  difficult  for  us 
to  continue  the  higher  style  of  education  in  the  training 
colleges.     The  time  given  to  the  instruction  of  pupil 
teachers  in  each  week  was  also  reduced.     Prior  to  1861 
the  pupil  teachers  were  to  receive  1^  hours'  instruction 
on  five  days  in  the  week,  or  1\  hours'  instruction  in 
each  week  ;   but  subsequently  to  1861  a  pupil  teacher 
w.is  only  required  to  have  one  hour  a,  day  or  five  hours 
a  week.     But  time  was  not  the  only  thing  that  was 
reduced,  the.  teachers   had   not   the    same    interest  or 
zeal  in  the  matter,  because   they  were  not  any  longer 
paid  as  before. 

7909.  (Sir  J.  P.  Kay-Shuttleworih.)  Might  they 
not  also  be   instructed  in  the  evening  school,  if  they 
so   pleased? — Yes,  that  was  another  blow;  the  pupil 
teachers   might   be   instructed   in   the  evening  school 
along   with  the    ordinary  scholars,   and    that    almost 
reduced  the  instruction  to  the  level  of  an  ordinary 
evening  school. 

7910.  Do  you  think   that  there  were  a  good  many 
teachers  who  took  so  very  degraded  a  view  of  their 
duty   as    to    teach  the  pupil  teachers  in  the  evening 
schools  ? — I  am  afraid  that  many  did  take  that  view. 
I  think  that  the  practice  was  also,  to  a  certain  extent, 
caused  by  the  feeling  on  the  part  of  the  teachers  that 
they  had   been  very  badly   used  by  the  Government. 
A   very    angry    feeling    was    generated    amongst    the 
teachers  by  the  withdrawal  of  the  augmentation  grant. 
Many  teachers  had  passed  the  examination  imposed  by 
the   Government  under    the    distinct   stipulation  that 
they  would  have  an   augmentation  to  their  salaries  of 
from  201.  to  SOI.  a  year,  together  with  a  special  pay- 
ment for  instructing  pupil  teachers,  and  also  many  of 
them  had  been  told   that  they  would  have   pensions 
from  the  Government  at  the  end  of  a  specified  term 
of  service.     All  those  promises  were  broken  at  once 
by    the    Government,  and    the    result    was    that    the 
teachers   no  longer   felt  the  same  xeal  nor  the   same 
interest;  many  of  them  said  that  they  felt  themselves 

.lied  in  not  fulfilling  their  part  of  the  contract, 
ai'ler  the  Government  had  so  flagrantly  violated  its 

.  I  would  add,  with  respect  to  the  period  between 
1861  and  1871,  that  when  the  South  Kensington 
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mined,  if  possible,  to  stimulate,  their  student-;,  by  pro-  t>  ~~ 
posing  that  they  fliouhl  go  in  lor  the  special  exami- 
nations. 1  went  in  St.  Mark's  in  1865,  and  in  1867  we 
sent,  in  a  small  number  of  students  in  the  subjects  of 
chemistry,  the  higher  mathematics,  and  applied 
mechanics,  anil  we  have  coniiniied  to  do  something 
like  that  every  year.  \Ve  have  sent  in  students  every 
year  since  1867  in  two,  and  sometimes  three  or  four 
subjects.  1  see,  by  ail  abstract  which  1  made  I  hi- 
nioruing,  thut  in  those  four  years,  1867,  1868.  |X6<t. 
and  1870,  we  have  passed  l.'.S  .students  through  the 
examinations  held  by  the  Science  and  Art  Depart- 
ment, who  have  obtained  cerliiieales  of  cunip. -teiicv  as 
teachers.  Agreat  many  more  have  passed  the  exami- 
nation, but  158  have  passed  so  as  to  be  able  to  i< 

the  subjects. 

7911.  (Professor   Hu.diy.)    The     certificate     of 
capacity  to  teach  now  is  reduced,  is  it  not,  to  simply 
passing  in  the  first  class  ? — Lower  than  that. 

7912.  There  was  atone  time  a  special  examination, 
was  there  not? — There  was  ;  the  certificate  of  com- 
petency to  teach  is  now  reduced  to  the  second  class : 
I  should  be  very  glad  to  see  it  made  higher. 

7913.  Do  you  wish  to  see  the  special  examination 
for  teachers  re-introdnced  ? — Yes,  very  much  ;  and  if 
I  were  to  give  a  reason,  I  should  give  this  amongst 
others,  that,  latterly,  tie  Standard  required  for  a  certi- 
ficate of  capacity  to  teach,  has  not  been  high  enough 
in  the  Science  and  Art  Department.     I  could  mention 
two  examples  that  have  come  under  my  own  noil. •••  •. 
one  of  them  was  the  case  of  a  man  who  had  obtained 
a  certificate   of  a  high   class  for  teaching  plane   and 
solid  geometry,  and  the  other  for  chemistry.     I  pro- 
posed to  employ  each  of  those  two  men  in  teaching 
those  subjects;  but  I  found  that  they  were  incom- 
petent to  give  instruction. 

7914.  (SirJ.  P.  Kay-Shuttleworth.)  Who  has  given 
the  instruction  in  subjects  of  natural  science  since  the 
special  teachers  were  withdrawn  ? — A  former  student 
of  the  College,  who  had  been  promoted  to  a  post  in  the 
practising  school,  took  the  chemistry  ;  our  Vice-Princi- 
pal, who  was  a  Wrangler  and  a  Fellow  of  St.  John's 
College,  Cambridge,  took  the  higher  mathematics  and 
applied  mechanics  ;  in  that  way  those  subjects  have  been 
provided  for  ;   and,  as  I  said,  the  drawing   has  been, 
until  a  very  recent  period,  in  the  hands  of  a  very  able 
and  enthusiastic  teacher,  Mr.  Rawlins,  who  was  a  civil 
engineer,  has   had  very   great   experience,  and  was 
extremely  fond  of  turning  every  kind  of  drawing  to 
practical  purposes. 

7915.  (Mr.    Samuclson.)  Was    ho    employed   ex- 
clusively in  your  College  ? — No ;  during  the  first  part 
of  his  engagement  he  piactised  his  profession,  latterly 
he  did  not.     Some  of  his  pupils  have   succeeded   ex- 
ceedingly well  after  having  served  for  some  years  as 
schoolmasters. 

7916.  (Chairman.')  Arc  the  greater  part  of  those 
whom  you  were  speaking  of  just  now  as  having  passed 
the     South     Kensington     examinations     teachers     in 
elementary  schools  ? — Yes.     Many  of  them  also  take 
special  classes  of  an  evening,  and  some  of  them   are 
teachers  in  science  schools.     For  example,  one  of  them, 
whom  I  heard  of  only  the  other  day,  has  been  recently 
appointed  a  science  teacher  in  one  of  the  large  schools 
connected  with  a  manufactory  in  the  Potteries. 

7917.  Will  a  reference  to  the  Minutes  in   Council 
elucidate  the  variations  in  the  system  of  the  Training 
Colleges  ? — Yes  ;  and  it  would  show  this,  that  a  toler- 
ably high   standard  of  instruction  was   attained  some 
10  or  15  years  ago,  and,  therefore,  there  is  no  reason, 
from  the  nature  of  the  material  that  we  have  10  work 
uiion,  why  the  same  or  a  higher  standard  should  not 
be  .'iil.-iinod  again.* 

7918.  You  have  stated  that  you  have  struggled,  as 
far  as  possible,  against  the  effects  of  the  Revised  Code ; 

*  The  Syllabus  of  1861  excluded  the  following  subjects  that 
had  previously  been  required  from  students: — - 

In  the  first  year :  mechanics,  algebra,  aad  Euclid,  books  HI. 
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do  M.II  consider  that,  in  spite  of  all  your  efforts,  the 
effect-  of  the  Ke\  i-ed  Code  have  been  very  marked  in 
the  chnnicler  of  the  pupil*  that  have  come  up  to  >otir 
Colle-.  t  •  Kxlremely  marked,  and  never  more  so  in 
our  OH  n  ca<e  (ban  in  the  course  of  lute  years,  and  for 
the  vcrv  plain  reason  that,  in  the  tirst  two  or  three  year* 
after  I  lie  l«'\ised  Code  came  into  operation,  we  still  were 
receiving  inlo  the  College  pupils  who  had  been  selected 
In-fore  that  code  came  into  existence  ;  but  after  1862 
and  IN'!-'!  the  Inspectors  of  schools  had  scarcely  any 
choice  in  tin1  candidates  who  were  presented  to  them. 
The-  pan-ins  of  boys  did  not  think  that  a  schoolmaster's 
calling  was  a  good  one  to  follow  ;  the  Inspectors  were 
obliged  to  accept  anyone  who  offered,  and  the  Training 
Colleges  were  obliged  to  accept  almost  anyone  who 
knocked  at  the-  door  for  admission. 

7919.  The  standard  of  instruction  attained  in  the 
schools  acts   141011   the  standard  given  in  the  Normal 
Colleges  iii  two  ways,    does   it   not? — Yes.     A   low 
Mandard  prevents   us  from  having  so  good  a  class  of 
candidates  sent   into   our  Colleges,  and    the    students 
when  in  the  College  have  not  any  great  interest  in 
rising   above   the   syllabus  put   before  them   by   the 
Government,  if   they  be    not    called    upon    to     teach 
anything  beyond  the  most  elementary  subjects   in   the 
schools.     In  former  years,  when  more  was  taught   in 
the  elementary  schools,  a  young  man,  anxious  to  get  a 
good    large   town    school   well   supplied   with   pupil 
teachers,  felt  that  he  must  be  prepared   to  teach   all 
the  subjects  which  the  managers  would  want   to   be 
taught  in  such  a  school. 

7920.  Do  very  few  go  out  now  capable  of  teaching 
thos.-  extra  branches  ? — Very  few. 

7921.  Do  you  consider  that  a  fair  general  education 
is  essential  as  a  preliminary  to  special  instruction  ? — 
Quite  so. 

7922.  Both   for  the  scholars  in  a  school  and  for  the 
students  in  a  college  ? — Yes. 

7i'23.  How  should  you  describe  the  elements  of  a  fair 
general  education  ? — A  candidate  should  be  able  to 
spell  well,  to  write  a  fair  hand,  to  work  all  the 
ordinary  rules  of  arithmetic  with  accuracy  and  toler- 
able rapidity,  and  he  should  have  some  general 
a3quaiutance  with  geography  and  with  history  ;  other- 
wise, when  he  began  his  attendance  at  lectures  in  one 
of  the  special  subjects  of  instruction,  he  would  con- 
stantly find  himself  ignorant  of  subjects  which  ought 
to  have  been  learned  long  before. 

7924.  (Mr.    Samuelson.)  What  do   you  mean  by 
special  instruction  ? — Instruction  in   such   subjects  as 
chemistry,  botany,   mechanics,   or   the   higher  mathe- 
matics.     It   would   be  impossible  for  the  college  to 
teach  those  subjects  now  at  once  to  all  pupils,  because 
they  would  not  be  equal  to   the  work.     You  must  be 
quite  sure  that  your  substratum  is  tolerably  sound. 

7925.  But  I  think  you  referred  also  to  scholars  in  a 
school.     Do  you   think    it  would  be   necessary  that 
children  should  all  learn  grammar  before  they  received 
some  instruction  in  the  phenomena  of  nature  ? — No,  I 


and  IV.;  in  the  second  year:  logarithms,  and   the  following 
alternative  subjects:  — 

(I.)  Chemistry     and    the    rudiments    of    electricity    and 

galvanism. 
(2.)  Euclid,    book     VI.,    algebra,     trigonometry,    simple 

machines. 
(3.)  Three  plays  of  Shakespeare,  Bacon's  Essays,  History 

of  Literature. 
(4.)  Latin  grammar  imd  the   knowledge   of   some   Latin 

authors. 

I'lvvimis  to  I  Kfi  I  the  third  year's  course  embraced,  besides  a 
knowledge  of  Scripture,  school  management,  vocal  music,  and 
drawing,  our  of  the  following  subjects:  — 

(I.)   M, -111:1!  M-iem-c,  as  applied  to  education. 

(•1.)  Kxperimenlal  science,  especially  as  applied  to  manu- 

l.ii-tun--,  and  agriculture. 

(3.)   Higher  mathematics,  including  spherical  trigonometry, 
the  integral   calculus,  mechanics,  and  the   course  in 
Goodwill's  "Mathematics." 
(4.)  One    of    the     following    languages:     Latin,    Greek, 

Herman,  and  1'rench. 
(5.)  English  history. 
(6.)   English  literature. 
There  is  no  third  year's  course  iu  the  present  Syllabus. 


do  not  mean  that.  I  have  an  impression  that  grammar 
is  of  that  abstract  nature  that  it  should  be  taught 
Hither  later  than  other  subjects. 

7926.  Do  you  think  it  necessary  that  they   should 
be   able    to    read    fluently    before    they    were    taught 
natural    science  ?  —  No  ;    elementary    instruction    in 
natural  science  might  be  given  at  a  very  early  age,  de- 
pendent of  course    upon   the   skill   of  the  teacher  in 
selecting  subjects,  and  on  always  giving   that  instruc- 
tion in  a  concrete  and  never  in  an  abstract  form.     A 
child  will  understand  many  of  the  laws  of  nature,  if 
they  are  presented  to  him  in  a  concrete  form   in  con- 
nexion with  something  which  be  himself  can  handle,  or 
see.     That  is  one  reason  why,  in  my  precis,  I  think,  I 
have    stated    that    I    should    suggest    that   physical 
geography  should  be  taught  in  all  schools. 

7927.  (Chairman.')  Do  I   understand  you  that  you 
consider  that  what  you  would  term  the  general  educa- 
tion is  more  defective  now  than  it   was  before   the 
passing  of  the  Revised  Code  ? — Yes. 

7928.  Even    in    the  most   elementary  subjects   of 
teaching  ? — No,   I  do   not  say  that  children  do  not 
read  as  correctly,  but  certainly  not  as  expressively  as 
foi-merly.     I  feel  this,  that  their  general  intelligence  is 
not  awakened   as  much  as   before,  because   the   in- 
struction that  they  receive  is  confined  so  very  much  to 
the  most  elementary  subjects,  and  the  teaching  is  of  a 
very  mechanical  character.  It  is  so  important  now  that 
children  should   pass   the    Government   examination, 
that  in  some  schools  they  are  kept  a  whole  year  in 
working  at  some  two  or  three   rules  of  weights  and 
measures.     Those  boys  might  probably,  if  it  were  not 
for  the  restriction,  go   on   to  one  of  the   more   ad- 
vanced rules,  and  turn   their  knowledge  of  figures  to 
some  other  form  of  applied  arithmetic. 

7929.  Can  you  illustrate  the  alterations  that  have 
taken  place  in  the  system  of  instruction  in  St.  Mark's 
College  by  extracts  from  the  Minutes  of  Council  at 
different  periods  ? — To  a  certain  extent  I  could,  and 
also  I  could,  by  noticing  the  examination  questions 
put  by   the  Government  Inspectors  annually  in  the 
different  subjects.     Some  subjects  have  dropped  out 
entirely,  as  I  stated  in  a  former  answer  (7907). 

7930.  Can  you  give  illustrations  of  the  change  that 
has  taken  place  in  the  qualifications  of  pupil  teachers 
under  the  inspection  of  schools  before  and  alter  1861  ? 
— Yes.   The  pupil  teachers  were  before  1861  required 
to  pass  an  annual  examination  before  Her  Majesty's 
Inspector,   and  if  they   did  not   pass   they   did   not 
receive  a  certain  sum  of  money  from  the  Government, 
nor  did  the  teacher  receive  the  gratuity  for  giving 
Instruction.     That  being  understood,   it  was  possible 
to  induce  both  the  pupil  teachers  and  the  masters  to 
work  with  a  good  deal  of  zeal,  and  to  employ  every 
hour  that  was  allowed  to  them  well,  and  the  result  was, 
as   I  said,  that   pupil   teachers  at  the   end  of  their 
course  were  expected  to  have  a  complete  knowledge  of 
arithmetic,  theoretical  and  applied,  an  elementary  know- 
ledge of  algebra  as  far  as  simple  equations,  two  books 
of  Euclid,    a    fair    knowledge  of  mensuration,  some 
knowledge    of   mechanics,    and    very    frequently    of 
Latin.     Since  1861,  one  book  of  Euclid  is  sufficient  ; 
no  algebra  is  required,  and  no  Latin,  and  no  mensura- 
tion,  except   of  the  most  elementary   kind.     I  think 
that  describes  pretty  fairly  the  difference  between  the 
qualifications  of  the  pupil  teachers  of  the  two  periods. 
The  difference  in   the   inspection  was  of  this  nature, 
that  before   1861  the  Inspectors  were  called  upon  to 
inspect    in  all  the  subjects   which   were  taught  in  a 
school ;  but  after  1861,  as  a  rule,  they  did  not  examine 
except  in  those  subjects  which  were  prescribed  by  the 
Code  of  1861  and  1862 — reading,  writing,  arithmetic, 
ami  some  religious  knowledge.     That  change  caused 
the  schoolmasters  to  cease  from  giving  instruction  in 
extra  subjects. 

7931.  Is  there  any  special  remark  which  you  would 
wish  to  make  with  reference  to  the  school  at  King's 
Somborne? — That   was   a   school  in    which   a   con- 
siderable amount  of  applied  mathematics  was  taught, 
and  the    elements   of  chemistry  as    applied   to  ami- 
culture.     My  reference  t.o  this  was  simply  to  show 
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liow  much  \v;is  formerly  done  in  lome  schools  in  the 
country  in  llio  way  of  giving  elemeniary  knowledge 
to  children  of  e\en  agricultural  labourers  in  the  sub- 
jects of  arithmetic,  mensuration,  uiul  agricultural 
chemistry. 

7932.  King's  Somboine    School    was    a  strictly  i -Ic- 
meiUMrv    school,  \vus    it   QOt  ?— Eventually    it    became 
almost    more,  because    the   instruction  was   so  good,  as 
given  by  Dean  1  (awes.  I  hal   the  fanners  began  to    scud 
theircliililrcu  to   it,  and,  tlicrcl'orc,  lie  \vjis   enabled    to 
keep  boys    rather    longer    than   usual   in    an  ordinary 
elementary  school. 

7933.  Did   it  still  continue   :i   school    for  labourers' 
children,  after  it  became  a  school  for  farmers'  children  ? 
— Yes.      The  present  Vice-Principal    of   St.   Mark's 
College  (as  showing  the  way  in    which  some  of  those 
boys  have  risen)  himself  was  taught  in    that    school  at 
King's  Somborne. 

7934.  The.  subjects  that    have  been   taught  in   St. 
Mark's  College  are  very  numerous,  are  they  not  t — Yes. 

7935.  Were   they    all  taught  at  any  one   time  just 
previous    to   1861  ? — Not   to    the    same    students,    of 
course  ;  but  I  should  say,  looking  over  the  list,  that 
almost  all  were  taught  at  the  same  time  in  the  College — 
though  not  to  the  same  students.     The  plan  was  this, 
a  time-table  was  drawn  up  of  the  work  for  each  week, 
and  at  certain  lectures  every  student  was  expected  to 
attend.     Three  or  four  times  in  the  week  the  whole 
college    was    broken   up   and   re-organised   for    the 
students  to  attend  special    classes  according  to  their 
special  qualifications.     The  Principal  would  take  one 
section  of  the  students  in  Latin,  some  one  else  would 
take  another  section  in  chemistry,  and  another  Tutor 
would  take  some  students  in  mechanics,  and  so  on. 

7936.  Do  you  at  present  teach  anything  in  addition 
to    the     subjects    prescribed     in     the    Government 
syllabus  ? — Yes  ;    physical   geography    is    taught   to 
the  whole  of  the  students, — more  advanced  physical 
geography  than    the   Government  require.      Animal 
physiology  is  taught  to   the  whole  of  the   students  ; 
plane  and  solid  geometry    and  machine    construction 
to  a  considerable  number.    What  are  called  the  higher 
mathematics,  Latin,    and    French,   are    taught   to   a 
smaller  number.     I  have  one  or  two  who  are  reading 
Greek  with  me  :  those  men  are  anxious  to  pass  the 
B.A.  examination  of  the  London  University. 

7937.  (Sir  J.  P.  Kiiy-Shuttlewmrth.)  Would  they 
be  likely  to  devote  themselves  to  elementary  schools  ? 
Experience  shows  that  many  such  men  have  done  so 
for  a  time,  and  then  have  risen  to  higher  posts.     For 
example,  two  of  the  Tutors  in  the  College  now, — the 
Normal  Master  and  the  Mathematical  Tutor  of  the 
College,  are  men  sprung  from  the  College,  who  have 
gone   through  the  London  B.A.  examination,  and  are 
now  following   the  business  of  teaching.     One  of  our 
more  recent  students  has  followed  precisely  the  same 
course,  and  is    now  the  Vice-Principal   at    the  Car- 
marthen Training  College. 

7938.  (Chairman.)  The  College,  I  believe,  possesses 
a  laboratory  ? — Yes. 

7939.  Not  solely  a  chemical  laboratory  ? — No.  Two 
or  three  years  ago  1  obtained  a  grant  from  the  Science 
and  Art  Department  for  the  purchase  of  apparatus  to 
give  courses  of  lectures  on  heat  ami  electricity. 

7940.  Do     the    students    who    make    use    of    the 
laboratory   do   so    mainly    with  a    view    to    becoming 
teachers  under  the  Science  Department  ? — Yes  ;  but.  not 
in  elementary  day  schools,  because  there,  is  no  opening 
for  that  sort  of  instruction;  they  combine   frequently 
two  things  ;  the  master  of  an  elementary  day  school 
often    is  the   teacher  of  a  science  class   in   the  evening, 
in  London  and  in  other  large  towns. 

7941.  Does    the   College    also    possess    a    supply    of 
models  for  teaching  mechanics? — Yes. 

"942.  And  scientific  apparatus  of  other  kinds  ? 
— Not  much  else.  There  i.s  a  theodolite  and  other 
articles  necessary  for  land  surveying,  but  the  apparatus 
is  principally  lor  teaching  applied  mechanics. 

7943.  The  College   is  capable,  in   your  opinion,  of 
giving  .-eieniilic  instruction  to  a  greater  degree  than  it 
does  at  present? — Yes,  1  think  so. 
260GO. 


794  I.  What,  arc  the  conditions  which  would  enable 
it  to  give  such  instruction  ? — -r-'ir.-l  of  all,  we  must 
have  duly  qualified  candidates  for  admission,  and  the 
standard  of  instruction  ami  knowledge  attained,  by 
such  candidates  must  be  higher  than  at  pn-.-ent. 

7915.  I.s  the  College  entirely  supplied  by  pupil 
teachers? — Not  entirely  ;  in  diflcrcnt.  years  the  pro- 
portion varies,  hill  10  to  11  per  cent,  of  tho.-e  u  ho 
come  to  us  have  not.  been  pupil  teachers.  The 
education  of  such  candidates  is  usually  far  w;irsc  than 
that  of  those  who  have  been  pupil  leaehei.-. 

7946.  Do  they  oiler  themselves,  or  are  they  selected 
by  any  process  > — Thev  oiler    themselves.      It  is  per- 
fectly free  fill-anyone  to  oiler  him.-elf  for  admission.       If 
be  pas.-es  the  admission  examination,  and  we  arc  sal  is- 
lied   with    his   testimonials   as   to   character,   we    then 
admit  him. 

7947.  Must   he   declare  that   it  is  his  intention   to 
bee e  a  teacher  ?— Yes. 

7948.  All  the   students  are  there  with  the  view  of 
becoming  teachers  ? — Yes. 

7949.  Not  all   in   elementary  schools,  1  believe  ? — 
Yes,  the  rule  has  been  hitherto  in  elementary  school-, 
that  is   to  say,  in  a  school  under  inspection  ;    but  the 
Commission  are  aware  that  a  very  great  change  in  the 
meaning  of  the  term  "elementary   school"   has  been 
made  by  the  Act  of  last  session.     It  now  is  made   to 
embrace  a  much  higher  style   of  school,   to  embrace 
schools  where  the  fee  may  be  as  much  as  9^/.  a  week. 

7950.  Will  you  proceed  to  state  the  other  conditions 
which  you  consider  are  required  to  enable  the  College  to 
give  more   scientific  instruction  ? — The  second  condi- 
tion that   I    thought   of  was,   that    there    should    be 
adequate  encouragement  again  given   to   lecturers   in 
colleges,  or  to  the  college  itself  to  enable  it  to  obtain 
the   services    of   competent   lecturers.      I   have   not 
thought   out   the  matter  fully,  whether  it  would  bo 
better  to  revert  to  the  original  plan  pursued  by   the 
Government  of  giving  the   lecturers  a  certain    fixed 
annual  addition  to  their  salary,  or  whether  it  might  be 
given  to   the  college  upon  condition    that  a   certain 
number  of  students  passed  in  the  various  subjects  ;  but 
certainly  additional  encouragement  should  be  given  for 
additional  instruction.     I  have  said  already  that  addi- 
tional encouragement  should  be  given  to  schoolmasters, 
for  giving  special  instruction   to   their   pupil  teachers, 
because    we  find  constantly    that   the.  classes   in   the 
college  cannot  go   on  with   much  jidvantagc  or  satis- 
faction if  the    students    have    not   had    a    sound   ele- 
mentary education  given  to  them  before  they  come  to 
us.     When,  on  the  other  hand,  students  have  received 
a  fair  elementary   education  and  a  good  grounding  in 
arithmetic    and    mathematics,    it    is    possible    for    the 
lecturer  to   go  on  with  his  whole   class  to  a    higher 
standard  of  information  and  knowledge.     We  find  now 
and    then  a  schoolmaster  taking    great    interest    in  a 
pupil  teacher  ;   he   so  instructs  his   pupil   that   he   is 
enabled  almost  directly  he  conies  to  us  to  pass  the  first 
examination  of  the  South  Kensington  Department.      L 
have  a  case  of  that   sort    this  very  week.     A  young 
man  came  up   from   Plymouth   the   other  day,  and  his 
schoolmaster  had  taken  so  much  pains  with  his  educa- 
tion that  he  will  be  competent  this  month  to  go  in  and 
pass  an   examination  which   others  will   not    pass  for 
perhaps  another  year.     That  is  what  I  mean  by  saying 
that  further  encouragement  should  be  given,  not  only 
to  colleges  and  lecturers  in  colleges,  but  also  to  school- 
masters.  The  third  condition  that  I  thought  necessary 
for    this    object  would  be,  that,    the    Government,   if 
possible,    should    reduce    the    amount    of  information 
required  at   present  by  the  syllabus    in    the    way  of 
history  and  commercial  geography.     They  require,  in 
the  first  year,  at  present,  that  students  should  1>e  pre- 
pared to  answer  questions  in  the  whole  outline  of  Kng- 
lish  history.       It  becomes  to   many  young  men  both 
a  weary  matter  and  a  very  difficult  matter  to  be  pre- 
pared at    all    points  in  the  whole   range  of  English 
history,  and  to  answer  questions  in  nine  or  ten  other 
subjects  which  claim  their  attention. 

7951.  Would  you  exclude  it  altogether  ?— No,  not 
altogether;  I  merely  say  that  it  should  be  reduced  in 
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amount.  I  •!»  not  ihink  <llil1  ''  W""1'1  '"'  desirable 
lhat  our  schoolmasters  should  not  tic  familiar  with 
real  epochs  in  English  history,  hut  wh:il  1  coin- 


May  1071.  plain  of  M,  tlic  preparing  of  such  u  quantity  ol'  minute 
information  which  luromcs  very  often  simply  a  burden 
upon  tlic  memory.  In  the  second  year's  course,  the 
i;,.vcnnnent  have  for  some  years  past  adopted  the 
plan  of  examining  pupils  only  in  n  prescribed  portion 
i.f  Knglish  history,  but  the  questions  have  often 
UM\elled  far  beyond  the  limits  prescribed.  I  have 
1 1,  tore  inn  some  questions  lluit  have  been  proposed 
upon  the  portion  of  English  history  1'rom  the  year 
1789  to  the'  year  1S15.  I  take  that  as  an  example  of 
inn-  of  those  portions.  I  want  to  point  out  to  the 
Commission  some  of  the  questions  put  upon  this 
period,  "Describe  the  growl h  of  trial  by  jury?" 
••  The  growth  of  the  national  debt  ?"  "  What  are  the 
chief  courts  of  law  and  equity,  and  where  are  they 
held  '!"  "  The  growth  of  the  East  India  Company 
and  the  events  which  led  to  its  extinction  ?"  The 
answers  to  these  questions  do  not  belong  specially 
to  the  period  between  1789  and  1815.  The  effect 
of  giving  such  questions  as  these  is  very  much  like 
this,  that  the  students  either  feel  it  useless  to  attempt 
to  meet  such  papers  and  give  up  the  subject  in  despair, 
or  else  they  go  to  the  other  extreme  of  cramming 
their  memories  with  all  sorts  of  dates  and  facts  in  the 
hope  that  some  of  them  may  come  into  the  paper. 

79.32.  l>y  whom  are  those  examinations  conducted? 
— By  the  Committee  of  Council  on  Education. 

7953.  Are  they  conducted  in  any  degree  by  the 
Inspectors  of  schools,  or  are  there  Examiners  specially 
appointed  for  the  purpose  ? — There  is  some  uncertainty 
on  that  point.  I  mean  to  say  that  I  am  not  in  a  position 
to  say  exactly  what  it  is,  or  how  it  is.  Sometimes  the 
Inspectors  of  elementary  schools  prepare  papers,  but 
whenever  any  complaint  is  made  against  a  paper,  the 
Education  Department  takes  upon  itself,  as  it  says, 
the  whole  responsibility.  I  fancy  that  the  papers, 
win  n  they  are  set  by  Inspectors  in  the  country,  are 
afterwards  revised  in  the  Office,  and  the  Office  then 
becomes  responsible. 

79,54.  Are  those  same  papers  set  to  the  students  of 
all  the  Training  Colleges  ? — Yes,  the  same  papers  are 
:  el  to  all  Training  Colleges  everywhere,  and  the  exami- 
nations are  held  at  the  same  time  all 
country. 

7955.  Are   they  part   of  the   system  of  examiua- 
under   the    Science   and    Art   Department  ? — 

Tliey  are  two  departments  under  the  same  head.  The 
Committee  of  Council  has  the  Education  Department 
at  Whitehall  under  its  control,  and  the  Science  and 
Art  Department  at  South  Kensington  also. 

7956.  Are    thxjse   examinations    of  which  you   are 
now    speaking    solely  intended    tor   students    at     the 
Training  Colleges  ? — Yes.     I  was  going  to  point  out, 
also,  that  there  is  a  similar  fault,  in  my  opinion,  which 
1  submit  with  great  deference  to  the  Education   De- 
partment, in  the   questions    in     geography,    especially 
in  what  is   called  commercial  geography.     Take,  for 
example,   such   questions    as    the    following:    "What 
are   the    different    kinds   of  sugar?"      "What    is  the 
comparative   commercial    value    of   each  ?      What    is 
the   history  of    the   sugar  trade?"  and    "What  the 
hi-tory  and    the    present    government  of  Tasmania  ?" 
"(live   the   history  of  the  cotton  trade."     Again,  the 
cll'ect    is   cither  that  the   students  give  up  the  subject 
in  despair  or  else  they  cram  it  up. 

7957.  (J//-.  SiiiniK'liiiiti.)    How  arc  they   supposed  to 
gel    up  those   questions? — The    Government   seem  to 
think   that.  I  he  lecturers  ought  to  consult  blue  books, 
and  to  gel    (I,,,   -indents    to  write  down    h-nglhy  notes. 
Some   of   tho-e  points   of  course  can   tie  found  'in  such 

raphiea  as  McCulloch's,  but  they  are  books  of 
reference  to  which  the  student-' generally  eannol  have 
access;  they  have  not  lime,  in  fad,  to  read  (hem. 

7958.  Are  the  consequences   of    (he   students    not 
being  able  to  answer  those  qm  rikmatd  them? — 
If  a  man    an,-wers  well,  of  course  he  ./els  more  mark- 
iu   his   examination   than   if  he  answers  badly.     If  he 
answers  badly,  he  may  get  into  the  fourth  class  ;  if  he 
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an.-wcrs  well,  it  may  help  him  to  get  into  the  first 
class.  But  I  think  lhat  everyone  will  agree  that 
these  are  not  questions  which  arc  calculated  to 
improve  (he  mental  capacity,  and  test  intellectual 
power.  They  are  rather  matters  for  exercising  the 
memory.  But,  as  long  as  such  minute  and  whimsical 
questions  in  history  and  geography  are  proposed,  we 
can  scarcely  lind  the  time  to  give  so  much  instruction 
in  other  subjects  as  we  should  wish. 

7959.  Have  the  Department  ever  offered  any  defence 
of  this  practice  of  entering  so  much  into  detail  in  Those 
two   subjects? — I   do  not   think   they   have.     I  have 
mentioned  the  matter  on  various  occasions,  and  the  last 
year  bul  one  a  memorandum  which  I  presented  to  the 
Inspector  was  printed  by  him  in  the  Blue  Book.  He  made 
some  comment  upon  it  to  the  effect  that  very  probalily 
the  syllabus  would  be  shortly  revised,  and  everybody 
was  in  great  hopes  it  would  have  been  revised  this  last 
January  ;  but  the  syllabus  thai,   appears  this  year  is 
almost  the  same  as  it  was  in  former  years,  minus  the 
religious  instruction. 

7960.  {Chairman.)    Does    the    probability    of  the 
Student's  obtaining  an    appointment   depend    a    good 
deal  upon  the  way  in  which  he  answers  the  questions 
set  at  those  examinations  ? — Not  of  his  obtaining  an 
appointment,  but  of  his  obtaining  a  good  appointment. 
The  demand  for  teachers  has  been  so  great  of  late, 
that  almost  every  student  was  sure  of  an   appoint- 
ment, and  in  one  respect  the  Training  Colleges  have 
felt  that  to  be  rather  an  evil,  because  an  indolent  man 
had  not  the  same   amount  of  stimulus  that  he  would 
have  had  otherwise. 

7961.  (Mr.  Samuelson.)  As   regards  the  value  of 
the  appointments,  would  not  the  managers  of  elemen- 
tary schools  rather  consult  the  Principals  of  the  Train- 
ing Colleges  than  pay  attention  simply  to  the  class  in 
which  a  man  goes  out  ? — Very  often  that  is  the  case  ; 
but  there  are  parts  of  the  country  (e.g.  in  large  towns, 
and  in  large  manufacturing  villages)  where  the  popu- 
lation  is  quite  alive   to   the  class  which  the  master 
has  won,  and  where  a  schoolmaster  who  goes  with  a 
low  certificate  would  not  command  the  respect  of  the 
neighbourhood  ;    and    sometimes    the    demand    for   a 
master  with  a  high  class  certificate  arises  from  the 
presence  of  competition.     I  sometimes  have  applica- 
tion made  to  me  for  a  man  of  a  particular  class,  because 
there  is   an   opposition  school   within   a  mile    where 
there    is    a  schoolmaster   holding   a    high    certificate. 
'•  We  must  not  have  a  man  with  a  lower  class,"  say 
the  applicants. 

7962.  (Chairman.)    Would    you   consider  yourself 
justified  in  recommending  a  man  who  had  passed  in  a 
lower  class  in  preference  to  one  who  had  passed  in  a 
higher  class? — Yes.  sometimes. 

7963.  You  would  not  feel  that  you  were  at  all  bound 
by  the  result  of  the  examinations  in  your  recommenda- 
tions ? — Not  entirely.    Every  year  I  select  two  or  t hren 
students  at  Ihe  College  for  service  in  our  large  prac- 
tising schools,  and  I  do  not  always  select  a  man   from 
the  first  class,  but  I  choose  him  because   he    has   some 
special    qualification  together  with  the  general  qualifi- 
cation.    If  I  want  a  man  to  teach  drawing,  I  select  a 
good  draughtsman. 

7961.  Have-  yon  also  some  suggestion  to  make  with 
reference  to  the  return  to  (he  system  of  paying  grants 
for  Ihinl  }  car's  students  of  special  subjects  't — .My  idea 
is,  that  (hero  might,  be  a  demand  for  teachers  for  a 
class  of  school  above  the  ordinary  elementary  school. 
If,  under  the  operation  of  the  Act  of  last  session,  a  far 
higher  class  of  teachers  were  required,  then  it  seems  to 
me  that  the  present  two  year's  course  would  not  be 
suflicienl.  1  should  be  very  glad  to  see  the  subjects 
of  instruction,  both  in  the  lirst  and  the  second  year,  of 
a  higher  nature,  than  hitherto,  but  also  i  think  that 
it  would  he  desirable  that  third  years'  men  should 
be  allowed  to  study  special  subjects  and  receive 
special  in:  (ruction  in  the  College,  or  if  the  College  is 
not  capable  of  ;;i\ing  that  special  instruction,  then  out 
of  (he  College. 

79(>5.  (.I//-.  S«itr/«'l.ioii.)  How  long  do  the  men 
remain  with  you  ? — Two  years.  At  the  end  of  each 
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year  they  have  to  pass  a  prescribed  fx:iiiiin:ilion,  and 
if  a  mao  does  not  pasa  the  examination  ;ii  ihc  end  of 

tin1  first  year  lie  has  Id  go  over  the  course  again. 

7!)()(i.  When  was  Ihe  third  year's  course  - .uppre-sed  -1 
— 1  think  eitlier  in  1861  or  1862  the  <  ioviTiiinent 
doclini'd  to  make  ;my  grant  on  art-omit  of  third  jrear'fl 
students,  nn<i,  o('  rourse,  tlic  Colleges  are  nol  able  to 
a  (lord  lo  maintiiin  a  stiidenl  after  Ihe  li<i\  eminent 

grant  i.s  withdrawn. 

7967.  (Chairman.)  The  withdrawal  of  the  inslrue- 
lion   necessarily  lollowetl   on   the    withdrawal   of  the 
grant  ? — Yes.      Tlie    whole   system  of  payment    was 
altered.      Some   of  Ihe    grants    wore    withdrawn,    anil 
others  reduced  in  amount. 

7968.  Would    you   consider   that    the    third    year's 
students  woidd  he    specially  fitted  to  hccoinc   tearhers 

(ii'M-it-nrc  under  the  Science  Department  in  the  country? 

_ll  seems  lo  me  that  they  might  he  so  prepared, 
hecaur-e  in  every  batch  of  young  men  you  will  lind 
that  one  or  other  has  got  some  special  liking  for 
scientific  subjects  ;  and  those  men  would  no  doubt,  In- 
able  to  follow  uj >  the  study  so  as  to  become  com- 
petent science  leachers.  They  might  follow  out  any 
subject  to  which  they  had  shown  a  preference  in  the 
second  year,  anil  so  become  competent  teachers  for 
really  superior  secondary  schools. 

7969.  (Sir  J.  P.  Kay-Shutllcworth.)  If  a  superior 
department     weie    attached    to   elementary   schools,    a 
schoolmaster  who  had  had  a  third  year's  training  would 
be  competent  to  conduct  such   a  school  as  that  ? — 
Kxactly  so.     Such    men    are  very    much   wanted    at 
times,  ami  I  cannot  lay  my  hand  upon  them  now. 

7970.  (('/minium..)  Are  you    asked   to  recommend 
such  men  ? — Yes,  frcquenlh-. 

7971.  (Mr.   Samuelsoii.)  For  elementary  schools  ? 
—  No,  HIM  exactly  for  elementary  schools.     They  are 
wanted  lor  what  are  called  lower  middle-class  schools. 

7972.  (Chairman.)  Are  you   of    opinion    that   the 
education  of  musters  for  primary  and  secondary  schools 
could  be  carried  on  satisfactorily  in  the  same  college  ? 
— Yes,    I   think    there    would   be    a    great    advantage 
in   it.     I  believe   it  would  induce  a  different  class  of 
candidates   to  come   forward  to  claim   admission  into 
the  Training  Colleges.     A  youth  of  good  ability  might 
hope  that  if  lie  succeeded  well  in   his  first  and  second 
year's  course,  he  might  have  an  opportunity  of  passing 
into   the   third  year's   course,  and  might  at   the    end 
of   that  third  year's   course   take    service    in    a   good 
secondary    school,    instead    of   having    to    pass,    :is    at 
present,   through  the  lower  elementary  schools  of  the 
country.     Many  who  would  hope  to    do  that,  might 
not    be   able   to   do    it.     But   the   very  fact    that  you 
induced  young  men  of  superior  parentage  and  nurture 
to   come    into    college,   would,   I    think,   be   a  distinct 
advantage.       Any    boy    who     had     superior     ability 
would    be    brought    into   notice,   and  I   fancy   thai    it 
would  do  good    in  other   ways   in   the  college.      We 
should  have  a  belter  tone  in  many  respects,  although 
I  do  not  complain  at  all  of  that  now,  because  the  pupil 
teachers  are  very  carefully  selected  as  a  whole  ;  but  I 
mean  to  say  I  here  would  be  a  more  refined  tone  ;  for 
thef.iet  that  a  portion  of  the  students  were  aiming  at  a 
higher  standard,  would  lift  up,  to  a  certain  extent,  the 

iea  of  the  whole  of  the  college.  Therefore,  I  think, 
il  would  In- an  advantage  to  the  secondary  schools, — for 
they-  would  get,  a  greater  number  of  teachers  competent 
lo  give  instruction, — and  I  believe  it  would  be  an  ad- 
vantage also  lo  the  teachers  of  the  lower  primary 
schools.  The  curriculum  for  the  two  classes  would  be 
the  same  in  the  first  two  years  ;  Ihe  iliU'erence  would  he 
in  the.  third  year's  course. 

7973.  With  regard   to  the  secondary  schools   which 
you  have  in  wmr  mind,  do  they  exist  to  any  extent  at 
pro-cut,  or  are  they  rather  prospective  ? — Not  to  a  large 
extent,  but  they  do  exist  to  an  appreciable  extent. 

7974.  (Mr.    Sfiinncl.tim.)   Do    you    include    private 
ail \entnre  schools  ? — Xo.    1  have  a  great    n.any  appli- 
cations from    private   adventure   schools,  bill     I  do  not 
think  of  providing  for  them,  although   they  often  have 
urged  and  do  urge  their  claims  very  strongly,  and  re- 
monstrate very  much.     They  think  it  is  a   Very  hard 
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thing  that  the  ( Jovei  nment  object  to  give   any  kind  of       Bet  .1   <• 
assistance   to  ad\  entnre  -eliools.      1   believe,    that    there    ('""-"'' •" •'• 
is  scarcely  any  want  in    Ibis  country  greater   than  that 
of  competent  and  respectable  ii-hcrs  for  private  adven- 
ture -ehools. 

797.').  Would  there  be  any  objection  lo  the  Training 
Colleges  giving  insiruclion  to  young  men  preparing 
them-elve  fur  thai  profession  on  paymen!  of 
what  higher  lees  ? — The  objection  would  be  probably 
of  this  kind — the  ( lovennm-nl  might,  object  if  any 
portion  of  the  buildings  of  a  college  to  which  thcv  had 
contributed  a  building  grant,  were  occupied  by  -m-h 
a  class  of  students.  I  could  just  imagine  that  they 
might  make  that  objection  ;  and  also  the  other  great 
contributor  lo  the  college,  that  is.  the  National  Society, 
might  make  a  similar  objection. 

7976.  (Sir  J.  P>  JKay-Shuttfaeortk.)  Speaking  of 

Training  Colleges,  are  I  hey  so  limited  in  extent  a.  not 
to  be  able  lii  prepare  a  sllllicient  number  of  masters 

for  the  present  elementary  schools  ? — Yes,  we  could  not 
supply  more  than  we  do  at  present,  unless  we  tiaim-d 
students  for  one  year  only  ;  we  do  not  fully  supply 
the  present  demand. 

7977.  (Mr.  Samite/son.)  Taking  your  own  College, 
are  all  your  rooms  occupied  ? — At  present  every  one. 
Last  year  we  had  a  considerable  influx,   and  a  greater 
influx  still  last  January.      That    was  of    course  owing 
to   the    prospect    of  an  increased  demand  for   school- 
ma  i  ers.     The  parents  of  young  men  are  keenly  alive 
to  their  prospects. 

7978.  Was  it  the  case,  that  there  was  a  great  falling 
off  in  the  number  of  entries,  so  much  so  that  many  of 
your  rooms   were   vacant  after    1861  ? — Yes,  ft  great 
many.      It    was    a    steady    going  down    of   the    tid.% 
dropping   every  year    from    1863,   till  at  last,  in    the 
spring  of  J  s(>i),  instead  of  having  50  or  60  candidates 
for  admission,  we  had,  I  think,  only  34,  and  the  College, 
instead  of  having  104  inmates,  had  less  than  80  inmates. 

7979.  (  Sir    J.    J'.  Kfii/-8hultlcicorth.)  Can    you 
enumerate  the  Training  Colleges  that  have  been  shut 
up  in  consequence  ? — The  Highbury  Training  College 
and    the    Chichesfer   Training  College  were    entirely 
closed,  and  the   Colleges   at  Chester,  York,  Durham, 
Culham,  Peterborough,  and  Exeter  were   scarcely  half 
full.    It  was  the  case  almost  all  over  the  country.    The 
number  of  pupil  teachers  fell  from  13,000  to  6,000. 

7980.  (Mr.     Samuelson.)  Do    you     attribute    the 
revival  in  any  manner  to  the  encouragement  which  was 
given  by  the  payment  for  extra  subjects,  two  or  three 
years    ago? — No;    that    payment    for  extra    subjects 
scarcely  amounted   to   anything   that  could  be  appre- 
ciated.    The  payment  was  never  to  exceed  8/.  in  any 
school,  and  an  additional  pupil   teacher   was    usually 
required,  so  that  the  additional  grant  for  extra  subjects 
did  not  meet  the  additional  outlay  required. 

7981.  (Sir    J.    P.    Kay-Sliiittlrinirtli.)    Was    not 
the   Minute    very    complicated    in    its  conditions   ami 

dingly  difficult  to  understand? — Yes,  very  com- 
plicated, and  sometimes  excellence  in  one  section  of  a 
school  caused  Ihe  li.ss  of  the  grant,  because  another 
section  failed  to  reach  an  equal  standard  of  excellence. 
There  was  to  be  a  uniform  excellence  fiver  the  school, 
and  if  certain  classes  pa^od  a  better  examination  than 
SOUK-  others,  the  grant,  was  lost. 

7982.  ( Chairman.)  Will  you  be  so  good  as  to  enume- 
rate   the    subjects    of  a   scientific   nature  which   you 
consider  suitable,  in  the  first  place,  to  primary  schools, 
and,  in  the'seeoml  place,  to  secondary  schools  ? — Under- 
standing by  primary  schools    (hose  in  which   boys  arc 
U-encrally  under    13    years   of  age   and    above  seven,  1 
know  by  experience  that  the  elements  of  physical  geo- 
graphy Can  be  very  well  taught  almost  throughout  the 
school.     The   first  step    in  geography  should    be   made 
in   physical   geography,  and   one   :;dvautage    po.- 

by  this  subject  iVom  an  educational  point  of  view  is 
this,  that  almost  everything  in  it  can  be  presented  to 
a  child  in  a  concrete  "form,  lie  may  learn  -.mething 
about  the  principles  of  heat,  aboii'  i\\~:  and  water, 
about  natural  history,  and  the  action  of  the  elements 
upon  the  surface  of  the  globe.  He  can  have  illus- 
trations of  those  things  pointed  one  to  him  in  his  own 
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neighbourhood  «lmo«l,  wherever  h«  is  It  si-cms  to  me 
that  il  i-  i  In-  best  iMin«liici!on  to  iuiy  knowledge  of 
pin  MI-  thai  might  be  hereafter  rcc|iiircil.  Wherever 
ili.'  icachiT  had  a  s|n-ci;il  ln-iit  for  chemistry  he 
ni!-lil  illustrate  what  he  h:nl  to  say  nlmiit  the  laws  of 

ln.-ical  geography  liy  liis  kno\\  -ledge  of  chemistry. 
lin.  In-  were  a  in.-ui  wlio  took  great  interest  in 
irituial  history  or  botany  he  would  dwell  more  upon 
those  norlions  of  the  subject.  Physical  geography 
101,  Meets  itself  with  iilmost  the  whole  circle  of  whiit 
we  called  tin-  physical  sciences.  1  know  that  children 
and  young  men  also  take  great  interest  in  the  subject, 
and  what  they  take  great  interest  iu,  they  learn  quickly. 
We  pass  twice  as  many  stiidenls  through  the  physical 
geography  examination  nt  South  Kensington  as  in 
any  other  s-uhject.  Another  great  advantage-  is,  that 
it  docs  not  rcipiire  any  complicated  or  expensive  ap- 
paratus. It  is  of  all  .scientific  subjects,  as  it  seems  to 
me,  the  vcrv  liesl  lor  an  elementary  school. 

7!is:5.  (Sir  J.  P.  Kay-S/ittft/eiPort/i.)  Have  you 
not  also  observed  a  great  benefit  to  arise  from  the 
logical  connexion  that  you  can  give  to  instruction  in 
such  a  subject,  as,  for  example,  Inking  the  drainage 
of  England  and  showing  the  distribution  of  the 
population  ?—  -Yes  ;  a  teacher  may  take  a  good  map, 
and,  placing  it  before  his  class,  he  may  lead  his 
scholars  to  find  out  the  reason  why  certain  towns 
ha\e  grown  up  at  certain  points;  he  may  lead  them  to 
trace  the  influence  of  winds  and  currents  upon  cli- 
mate, of  climate  upon  vegetation,  of  vegetation  upon 
animal  life,  and  so  on.  You  can  get  children  to  draw 
many  conclusions  for  themselves  :  for  instance,  why 
the  people  in  Yorkshire  and  in  Lancashire  are  chiefly 
manufacturers,  and  in  other  parts  of  England  agricul- 
turists. 

7984.  (Chairman.}  Does  the  Revised  Code  give 
any  encouragement  to  the  study  of  physical  geography  ? 
—  I  am  glad  to  say  that  the  Revised  Code  is  at  an 
end.  We  have  a  New  Code  new  which  gives  en- 
couragement to  physical  geography,  algebra,  geometry, 
physics,  and  languages.  Another  subject  which  I 
find  can  be  generally  taught  in  the  upper  classes  of 
an  elementary  school  is  Drawing  ;  it  is  very  useful, 
liecaiise,  as  we  all  know,  many  boys  go  from  the 
elementary  school  to  various  building  trades,  or  design- 
ing trades,  where  knowledge  of  drawing  is  of  the  very 
greatest  importance  to  a  boy  who  wishes  to  rise  in  the 
office  or  in  the  yard.  Some  boys  from  our  practising 
schools  are.  now  in  engineers'  and  machinists'  offices, 
and  are  likely  to  do  very  well  in  the  world.  I  should 
like  also  to  have  mensuration  taught  generally.  A 
great  deal  of  time  is  taken  up  in  working  sums  in 
vulgar  fractions,  practice,  and  weights  and  measures, 
some  of  which  weights  and  measures  never  come  into 
common  use.  The  arithmetic  of  an  elementary  school 
should  be  very  practical. 

79S5.  You  think  also  that  a  certain  amount  of 
information  in  natural  science  could  be  given  in  ele- 
mentary schools  ?  —  A  certain  amount  of  an  elementary 
character,  remembering  that  it  must  always  be  given 
in  a  concrete  shape,  with  plenty  of  illustrations.  For 
example,  experiments  can  be  exhibited  to  children 
illustrating  (hi-  properties  of  heat,  by  taking  a  common 
bladder  ami  putting  it  before  the  fire,  and  showing 
how  the  bladder  (ills  and  bursts,  or  by  taking  a  bar 
of  iron  and  putting  it  into  the  fire  and  heating  it. 
Surli  common  experiments  are  things  which  boys  can 
easily  comprehend.  In  the  same  manner,  I  think, 
they  should  be  familiar  with  some  of  the  simple 
loachine-  and  instruments,  which  could  be  explained 
t..  them  by  ordinary  models,  and  they  should  know 
something  about  the  common  properties  of  matter  ; 
something  about  the  dill'ercnt  forms  of  attraction  _ 
chemical  attraction,  capillary  attraction,  and  so  forth. 
All  this  would  be  useful  to  boys  of  almost  all  classes, 
whether  iii  town  or  country. 

7!»W.    What     additional    subjects   would   you    think 

kble  in  secondary  schools?  —  Boys  who  were  likely 

to  stay  at  school  till  they  were  15,  could  be  taught,  "l 

re,  some  knowledge  of  geometry  (not  sticking 

•S3  to  Euclid),  algebra,  applied  mechanics,  physi- 


ology, the  laws  of  health,  and,  perhaps,  of  chemistry, 
when-  special  facilities  exist,  und  where  there  is  a  fail- 
laboratory.  I  do  not  suppose  that  all  these  subjects 
could  be  taught  well  in  the  same  school  to  the  same 
pupils.  ( )nc  set  of  boys,  probably,  would  have  a  liking 
for  one  of  those  subjects,  and  capacity  for  learning  it, 
and  another  set  of  boys  a  capacity  for  learnini;  other 
of  those  subjects.  1  venture  to  suggest  another  reason 
why  we  must,  not  attempt  to  take  up  these  subjects 
all  at  once,  because  in  secondary  schools  the  general 
education  ought  to  continue  to  go  on  ;  and  1  have  found, 
in  the  practising  schools  connected  with  St.  Mark's 
College,  that  many  pupils,  even  boys  who  are  to  go 
to  trade,  are  most  anxious  to  learn,  at  least,  one  foreign 
language.  In  order,  however,  to  learn  French,  a  boy 
must  give  many  hours  a  week  to  French.  We  find,  in 
the  practising  schools  at  St.  Mark's,  that  the  parents  are 
most  anxious  that  their  boys  should  learn  French, 
and  many  of  them  wish  that  they  should  also  learn 
Latin.  Two  or  three  years  ago  I  felt.  that,  perhaps,  -we, 
might  give  up  Latin  and  give  more  time  to  other  sub- 
jects. Before,  however,  making  the  change,  which 
was  a  very  important  one,  I  asked  the  Head  .Master  to 
inquire  of  the  lads'  parents  whether  they  were  willing 
that,  the  subject  should  be  dropped  ;  the  general  reply 
was,  "No,  they  hoped  that  Latin  would  still  be  con- 
tinued," and  so  wo  continue  to  teach  Latin  in  the 
upper  school.  Some  boys  remain  long  enough  to  be 
able  to  read  C'rcsar ;  a  much  larger  number  of  boys 
remain  long  enough  to  read  French  tolerably  well, 
such  as  the  books  of  Erckmann-Chatrian.  The  know- 
ledge of  a  foreign  language  is  greatly  valued,  as  it 
gives  to  boys  the  chance  of  good  employment  in  some 
of  the  various  firms  and  offices  that  trade  with  the 
continent.  We  have  a  French  master  in  the  school 
as  well  as  an  English  master  who  takes  the  younger 
pupils.  The  French  master  comes  twice  a  week  to  see 
to  the  reading  and  pronunciation  of  French. 

7987.  Do  you  contemplate  that  Latin  will  generally 
be  included  in  the  curriculum  of  the  lower  secondary 
schools  ? — No,  I  do  not  think  BO.     1  do  not  think,  if  I 
were  to  begin  now,  I  should  be  disposed  to  introduce 
it.     It  takes   a  good  deal   of  time,  and   only  a  certain 
proportion  of  the  boys  ever  attain  much  facility  in 
reading  it.     Still,  I  find  advantages  in  it,  for  boys  are 
sometimes   sent   to   us   who   are  intended    to  become 
chemists,  surgeons,  or  lawyers. 

7988.  (Mr.  Hitiititcltoii.)  What  are   the   fees  in  the 
upper   department  of  your  school  ? — They   vary,  but 
the  highest  fee  is  25s.  per  term,  and   there  are    three 
terms  in  the  year.     In  the  lower  portion  of  that  school, 
the  fee  is  only  15s.  per  term. 

7989.  Docs  2.w.  include  all  the  extra  subjects  ? — 
Yes. 

7990.  (Chairman.}  You  are  now  speaking  of  schools 
connected  with   St.  Mark's  College,  not  of  St.  Mark's 
College  proper,  not  the  Training  College  ? — I  am  now 
speaking  of  the   Upper  Practising  School  connected 
with  the  College. 

7991.  I  see  among  the  subjects  that  wen;  formerly 
taught  at  St.  Mark's  College,  Greek  is  included,  what 
class  of  pupils  thought  it  worth  while  to  learn  Greek 
at  the  College? — When  the  College  was  first  established, 
the  fee  was  2o7.  a  year  for  every  student,  and   there 
was  a  feeling   at   that   time  that  it  was  desirable  (hat 
the  schoolmasters  should  be  deacons,  and  with  a  view, 
therefore,  to  prepare  them  for  the  position  of  deacon 
schoolmasters,  Greek  was  taught.     A  small  portion  of 
those  young  men  have  become  clergymen.     The  num- 
ber was  very  limited;  1  think,  between  1841  and  1851, 
the  number  who  became  clergymen  was  not  more  than 
30.      In    1851,   when    the    Government    grants  were 
increased,  a  different  style  of  instruction  was  given, 
and  Greek  did  not  come  in  as  a  prominent  subject  :  of 
those  men,  however,  very  many  have  been  teachers,  in 
grammar  schools — one  of  them  has  become  one  of  I  ler 
Majesty's  Inspectors — and  several  of  them  have  become 
Principals  of  Training  Colleges,  or  Vice-Principals,  so 
that   they    ha\e   done    good    service    to  the    cause    of 
elementary  education. 
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7!»!)2.  (Mr.  Sniiiitclson.)  What  is  (lie  sum  that  St. 
Murk's  College  receives  annually  from  the  OOMTM- 
ment  ?— Something  under  4,<)0<)/.,  it,  varies  in  each 
year,  hut  iMias  not  of  late  years  reached  4,(XX)/., 
3,80()/.  or  3,700/.  has  been  about  the  amount. 

7!'!*;}.  The  average  number  of  students,  I  think,  you 
say,  has  been  100  ? — Yes,  a  little  under  100. 

7994.  So  that  (hat  would  be  something  over  •!()/. 
per  head  ?—  Yes,  there  is  a  limit  that  it  shall  never 
exceed  ,'>(}/.  per  head,  but,  as  a  matter  of  fact,  it  verv 
seldom  exceeds  40/.  per  head. 

799.").  \Vhat  are  your  other  sources  of  income?-— 
A  slight  fee  paid  by  the  students  on  admission,  which 
raises  about  2">0/.  a  year,  and  nil  annual  grant  from  the 
National  Society  of  800/.  ;  also,  we  have  some  private 
subscriptions. 

799(i.  (,v/>  J.  P.  Kuy-Slnttlcworth.}  You  have 
already  said  that  (he  students  are  lodged  and  boarded  in 
St.  Mark's  College  ?— Yes. 

7997.  Will  you  state  to  the  Commission  whether 
you  see  considerable  moral  advantages  to  be  derived 
from  the  training  which  the  students  get  under  the 
eye  of  the  Principal  by  the  adoption  of  that  system  ? — 
Yes.  I  think  very  great  advantages,  as  the  result  has 
tolerably  well  proved.  The  general  conduct  of  the 
students  who  have  left  the  College  has  been  highly 
satisfactory.  I  send  at  stated  periods  a  letter  of 
inquiry  to  the  various  employers  throughout  the 
country,  to  ascertain  how  our  students  are  going  on, 
and  whether  they  are  giving  thorough  satisfaction,  and 
J  am  glad  to  say,  that,  with  very  few  exceptions,  indeed, 
their  conduct  is  eminently  satisfactory. 

7998.  Supposing    that     pupil    teachers    came     to 
London,  at  the  age  of  18  or  19,  or  even  at  a  somewhat 
later  age,  and  were  not  lodged  at  a  Training  College,  but 
in  a  suburb  of  London,  what  effect  do  you  think  that 
would  have  upon  the  morals  and  life  of  the  students  ? 
— I  should  be  disposed  to  think  not  a  salutary  one  :  in 
some  of  the  suburbs  there  are  quite  as  many  tempta- 
tions as  in  the  very  centre  of  London. 

7999.  Do  you  not  feel  that  in  the  system  which 
exists  at  present  of  training  students  for  two   years 
under  your   own  eye,  you  become   the   centre  of  a 
corporate  system,  and  exercise  a  great  power  over  the 
students  after  they  leave  you,  whilst  they  are  doing  their 
duty  in  life  ? — Yes,  I  quite  feel  that,    lam  constantly 
receiving  letters  asking  my  advieo    and  opinion  upon 
various  steps   that  those  men  take  in  after  life,  and   I 
endeavour  to  follow  out  the  history  of  each  man,  and 
each  man  in  that  manner   feels  he   has  a  character  to 
maintain,  and  he  very  often,  I  believe,  retains  a  great 
amount  of  affection,  sometimes  for  one  and  sometimes 
for  another  of  his  old  Tutors  in  the  College,  and  for  the 
College  itself. 

8000.  Is  it  not  your  experience,  and  that  of  almost 
every  Principal,  that  one  of  the  duties  which  engrosses 
a  large  part  of  his  time  is  keeping  up  that  correspon- 
dence with  absent    pupils  ?— Yes,    it    demands    both 
time  and  thought. 

8001.  Probably  you  have  the  satisfaction  of  feeling 
that,  by  the  maintenance  of  this  correspondence,  you 
influence  their  lives  for  good  ? — I  hope  so. 

8002.  Let   me   suppose  that  a  body  of  young  men 
were  to  come  up  to  London  to  attend  a  Training  Col- 
lege   for  any  subjects  of  instruction,  elementary    or 
scientific,   and   they  were  not  lodged   and   boarded  as 
these  students  at  St.   Murk's   are,  and   not    subject  to 
the  kind  of  moral  discipline  which   is  maintained  over 
(hem  at   St.  Mark's,  would   3-011   not    fear  that  a  verv 
considerable  portion  of  the  students  placed  in   such  a 
position    in   London    might  go   astray  ?— I  think  it  is 
very  likely  they  would  not,  have   that.  fxt>nl  <!<•  corps 
which  1  think  at  present  exists  among  our  students. 

SOO,",.  Let  me  take  the  ease  of  a  yoiiii'- man  well 
qualified  to  succeed  in  scientific,  studies,"  havino-  a 
natural  capacity  and  some  previous  means  of  applying 
himself  to  science,  that  he  needed  a,  certain  time  for 
the  completion  of  his  instruction  and  for  acquiring  -i 
knowledge  of  the  method  of  conducting  a  scientific 
With  the  greatest  skill,  would  yon  prefer  f» 


place  him  as  a  lodger  in  London,  or  to  place   him       Hev.j.  a. 

in  a  Training  College,  such   as  that  which   you   con-    f'-ro'»»>M,M.A. 
duct  ? — I    should    prefer   certainly    to  place    him  in   a      ,,  .  ~ 
Training  College,  because  there  is  a  gnat  deal  (.['edu- 
cation derived,  as  it   were,  incidentally  by  association 
with  others  who  are  more  or  less  competent  to  give 

instruction  and  example.  There  is  a  great  deal  of 
mutual  instruction  really  given,  csjx-rmlry  in  that 
mailer  of  (heart  of  teaching,  because  we  arc  careful 
to  devote  a  considerable  amount  of  lime  to  ihc  business 
and  method  of  teaching  under  the  superintendence  of 
the  Normal  Ma.-ter,  whose  whole  time  is  devoted  to 
I  hat  work,  and  to  lessons  given  by  one  of  the  stmh  i 
in  the  presence  of  his  fellow  Students.  The  criticism 
of  his  fellow  students  is  often  more  felt  than  tin- 
criticism  of  any  one  else.  That  result  would  not  be 
felt,  because  the  students  would  be  to  a  certain  extent 
strangers  lo  each  other,  if  they  were  not  lodging  in 
the  same  building. 

8004.  If,  therefore,  the  Government  desire  to  have  a 
body  of  elementary  or  somewhat   superior  scientific 
teachers  prepared,  you  would  prefer  that  that  should 
be  accomplished  cither  by  adding  a  third  year's  train- 
ing in   St.  Mark's,  or  by  the  adoption  of  some  similar 
system  in  a  special  College  ? — Yes,  I  think  so. 

8005.  To  what  extent  do  you  consider  the  same 
application   to  the  art  of  teaching  and  the  science  of 
method  to  be  required  for  teachers  of  science  as  is 
required  for   teachers   in  elementary   schools  ? — The 
same   general   principles,  as  it  seems   to   me,  ought 
to  be  followed  with  reference  to  each  particular  sub- 
ject,   but   if  instruction   is  to  be  given   successfully 
in  that,  as  in  other  subjects,  it  seems  to  me  that  the 
teachers  should  be  prepared  for  their  work  under  the 
eyes  of  more  experienced  teachers,  who  should  point 
out   faults   of  method,   and   so    gradually  teach   the 
young  teacher  how  he  can  best  convey  his  information. 

8006.  In  the  absence  of  any  other  method,  a  young 
man  who  had  gone  through  an  ordinary  apprentice- 
ship in  an  elementary  school  and  had  spent  his  two 
years  in  a  Training  College,  would  be  more  capable  of 
seeing,  and  feeling  for  himself,  the  way  to  give  scienti- 
fic instruction   than  if  he  had  not  had  the  ordinary 
training  in  method  which  he  would  acquire  in  those 
two  spheres  ? — I  feel  quite  certain   of  it,  and   that 
comes  out  very  strongly,  indeed,   in   the   diiference 
observed  between  those  students  in  the  College  who 
have  been  pupil  teachers,    and  those  who  have  not 
been  pupil  teachers.     Wo  require   every    student   to 
go  into  the  practising  schools  to  teach  a  class  of  boys, 
and   also   to  teach   a   class   in   the  presence   of  the 
rest  of  the  students,  and  no  one,  even  the  utmost  stran- 
ger, would    fail  to    notice   a  difference  between  the 
way  in  which   a  young  man   who   has  been   a  pupil 
teacher   manages   a    class,  and    that    in    which    it   is 
managed  by  another  young  man  who  has  not  been   a 
pupil  teacher.     The  pupil  teachers'  course,  therefore, 
is  extremely  valuable  as  a  means  of  suggesting  the 
right  method  of  class-teaching. 

8007.  There  is  a  third  method  which  might  some- 
what interfere  with  the  discipline,   and  produce  com- 
plications in   a  College,  and  I  would   ask  what  would 
be  your  impression   with  respect    to   it.     It  has  been 
suggested  that  there  might  be  a  class  of  students  under 
the   discipline  of  such   a  College  as   St.  Mark's,  and 
receiving  a  certain   amount  of  instruction  there,  but 
who    might    attend    a    purely    scientific    school,    for 
example,  at  South  Kensington,  or  elsewhere  in  Lon- 
don, and  proceed   to   laboratories  and  cla.-ses  at    that. 
school,  return  ing  to  St.  Mark's  at  night— would  you 
state   what   you   think  about    that  ? — That    idea   pre- 
sented itself  to  my  own  mind  sometime  ago,  and    1  do 
not  see  any  serious  disadvantages  in  it;  of  course,  the 
Principal  would  have  toexerciv  his  own  discretion  as 
to  the  men  to  whom  those  privileges  were  given  ;  but, 
with  the   class  of  men  that  I  generally  ha\e.  I  should 
have  no  hesitation   in  allowing    them    to   attend  any 
lectures  in  the  morning  or  afternoon  of  any  day.  but  I 
should  rather  hesitate  to  give  them  permisMon    to  go 
out  in  the  evening.     Our  rule  is,  that  everybody  is  to 
be  within  the  College  walls  before  7  o'clock.    Certainly, 

3   Z  3 


,:,,V.M. 


INSTTJUCTIOV,  KTC.:—  MINUTES  OF  EVIDENCE. 


Hit   mlv*lit«fie   is   obvious   of  having  -pecial    lectures 
'/    |     by  men  socially  .pmlilied  in  each  suNjeet. 


I  i-ri 


S(X)S.    In  tact',  under  the  present  system,  the  amount 

of  trouble  which  you  have,  on  moral  grounds,  amongst 

tin-  class  ofjtudento,  l>otli  whilst  they  are.  iii  residence 
and  utter  they  liiivu  Ml  tin-  College,  is  very  small?— 
-mall,  indeed.  We  have  now  on  the  start'  tutors 
who  have  themselves  been  students  in  the  College,  anil 
who  state  that  the  students,  as  a  body,  have  been  par- 
ticiilarlv  pure  in  every  way. 

800*).  As  another  test  of  the  effect  of  the  present 
system  of  training,  in  its  greater  decree  of  efficiency, 
looking  back  to  the  time  lit  which  you  would  consider 
that  you  received  the  largest  amount  of  encouragement 
trom'tlie  Government— when  St.  Mark's  was  in  its  best 
condition — will  you  give  the  Commission  the  impres- 
sion which  you  have  as  to  the  effect  of  the  training 
upon  the  habits  of  young  men  as  students,  and  their 
desire  to  enlarge  their  knowledge,  and  to  obtain  a 
higher  degree  of  intellectual  cultivation  in  after  life  ? 
—That  has  manifested  itself  in  various  ways.  Many 
of  them,  alter  they  have  left  the  College,  have  con- 
tinued  their  studies,  and  have  been  able  to  pass  the 
London  University  examinations.  Many  of  them 
have  risen  a  little  above,  the  rank  of  national  school- 
i.usti-r.-  :  some  of  them  have  given  special  attention  to 
the  subject  of  music,  for  example,  and  have  passed 
the  examinations  of  the  University  of  Oxford.  Very 
recently,  two  of  our  students  have  taken  the  degree  of 
Machelor  of  Music  in  the  University  of  Oxford. 

8010.  It    is  within    my   own    knowledge   that  the 
Secretary  to  the  Educational  Department  of  one  of  the 

i  English  Colonies,  the  Heads  of  two  Colleges  in 
India,  and  the  Head  of  a  large  Training  College  in  one 
of  the  Colonies,  were  actually  pauper  boys  before  they 
were  taken  into  the  Training  College,  and  have  won 
those  positions  by  their  subsequent  efforts  in  self- 
instruction.  Can  you  point  to  any  examples  of  a 
similar  character  ? — I  have  stated,  incidentally,  that 
one  of  the  former  students  of  St.  Mark's  is  one  of 
Her  Majesty's  Inspectors  of  Schools.  I  can  hardly 
say  how  many  have  become  Principals  or  Vice-Prin- 
cipal of  Training  Colleges  ;  several  of  them  have  held 
very  important  educational  appointments  in  the  various 
Colonies,  and  a  large  number  of  them  have  attained  to 
the  best  situations  in  elementary  schools  and  in 
grammar  schools. 

8011.  Taking    a    master   who   would    be    trained 
under  the   very  limited   system   which   has  recently 
been  the  result  of  the  Revised  Code,  and  a  master 
such    as   St.    Mark's    College    would    have    produced 
at    the   period   of  its   greatest   efficiency,    which    of 
those  two  masters  would  you  think  would  have  the 
most  beneficial  influence  upon  a   purely  elementary 
school,   and   have   the  largest    amount   of  success   in 
purely  elementary  subjects  ? — I  should  have  no  doubt 
in  saying  that  the  man  who   had  been  trained  in  the 
former  period  rather  than  in  the  latter,  as  a  rule. 

8012.  Then    your    opinion    is,    that   it    is    a    mis- 
chievous notion  that  masters,  under  the  best  condition 
of    Si.   Mark's   College,  were   too  highly    trained? — 
1    think  so.     I    think    it    was   a   mistake.     I    should 
say,  in  passing,  that  1  think  duo  attention  was  some- 
times not  paid  to  the  business  of  teaching,  inasmuch 
as    i  hero    was    rather    a   high   pressure    put    on    too 
many  of  the   highest  subject.-,  and,  therefore,  perhaps, 
not  quite  so  much  time  or  attention  was  always  given 
in    the   practising  schools — perhaps  not  quite  so  much 
as  mijrhl  lie  desired  now. 

8013.  Hut,  if  proper  attention  were  given  to  every- 
thing thai    is  taught   in  the  practising  schools,  to  the 
art  of  leaching,  you  would  have  not  only  no  objection, 
ll!"    .  1   highly  appreciate  that,  better   instruc- 
tion which  wiis  given"  in  the  most   flourishing   part  of 

.  i-i<>r\   of  St.  Mark's  Collet;,.?— Certainly. 
S')l  1.   (  .Mr.  S,i,i, ,i,-lxi,,i.)    1    think  I  understood  you 
J    that    the.   demand    for   elementary    teachew    is 
i  -dly  ..ii  the  increase  ? — Yes. 

SOI").    Supposing    ;i    M-hool  of  science,  the  object    of 

which    should     |M>    lo    (rain    teachers  in    science,  were 

lished  in  London  by  the  Government,  and  that  it 


were  expected  that  the  teachers  would  attend  that 
school  after  they  had  completed  their  coiir.-e  in  a 
Training  School  like  yours,  do  you  think  that,  taking 
into  account  the  demand  which  exists  now  for  ele- 
mentary teachers,  you  would  induce  men  to  attend  a 
special  science  school  after  having  completed  their 
course  in  a  training  school  ;  whether  the  fact  of.  such 
a  school  being  in  existence  would  cause  it  to  be 
visited,  seeing  that  there  is  now  a  large  demand  for 
elementary  schoolmasters  who  could  at  once  obtain 
employment  ? — Those  men  who  can  forego  present 
gain  for  the  sake  of  future  advantage  would  attend 
such  a  school,  but  those  men  whose  parents  and 
friends  look  for  immediate  advantage  would,  of  course, 
prefer  immediate  employment. 

8016.  From  what  you  know  of  the  character  of  (he 
men  and  of  their  relations,  do  you   think  that  the 
number  would   be  large   who  would   be   prepared   to 
forego  the  advantage  of  immediate  employment  ? — 
Not  very  large,  certainly,  because  a  certain    amount 
of  self-denial  must  be  exercised  on  the  part  of  them- 
selves and  their  friends ;   their  support  in  college   does 
not  relieve  them,  of  course,  from  certain  expenses  in 
the  vacations  ;   so  that  there  would  never  be  a  large 
number,  if  they  were  of  the  same  class  as  we  have 
at  present. 

8017.  In  such  a  school  as  I  am   speaking  of,  the 
pupils  would  have  to  support  themselves,  except  in  so 
far   as  they  might  receive  some  assistance  from  the 
Government. — Then    that  would  make  the  number 
still  smaller,   because  the  men  that  we  have  spring 
from  a  class  whose  friends  can  do  very  little  for  them, 
indeed. 

8018.  You  think  that  the  number  would  be  small, 
even  if  they  were  boarded,  and  the  number  would  be 
smaller    if  they   had   to    maintain    themselves  either 
wholly  or  partially? — Yes  ;  I  should  like  to  add  that  my 
impression  is  this,  that  the  demand  for  teachers  now 
is  exceptionally  high,  and  in  a  few  years'   time  the 
supply  and  demand  will  be  more  equal. 

8019.  How   do   you    expect   that   to   bo    brought 
about? — The  loss  of  teachers  per  cent,  is  but  small, 
being   under  seven  per   cent.  ;  therefore,  as  soon  as 
schools  are  once  supplied,  it  will  not  be  difficult  to 
maintain  a  sufficient  supply  from  the  existing  colleges, 
or  with  the  aid  of  a  very  few  additional  ones. 

8020.  But  in  order  that  they  may  be  once  supplied, 
would  it  not  be.  necessary  that  the   number  should  be 
nearly  doubled,  or  even   more  than  doubled  ? — I   .-mi 
not  prepared  to  say  that.     I  do  not  know  whether  J 
should  be  right  in  expressing  an  opinion  here  as  to 
one   way  in  which  the  number  of  teachers  might  be 
rapidly  increased.     There   are  many  young   men,  who 
were  trained  as  pupil  teachers,  now  acting  as  ordinary 
copying    clerks,    and    receiving    very    small     salaries. 
During  the  last  year,  I  received  applications  from  one 
and  another  of  those  men,  asking  me  to  assist  them  to 
become  teachers  again,  owing  to  the  altered  prospects 
of  a  teacher's  calling.     If  the  Government    were   to 
announce  that  they  would  hold  a  special  examination  for 
such  persons  who  are  in  many  ways  excellently  quali- 
fied, having  passed  through  the  pupil  teacher's  course, 
they  would  immediately  hnve,  I  am  satisfied,  hundreds, 
if  not  thousands,  of  applicants,  who  would  be  competent 
to  till  many  of  the  smaller  schools. 

8021.  Are  you   now  speaking   of  those   men   who 
have  abandoned  the  career  of  teachers,  and  who  would 
return  to  it  ? — Yes  ;  many  who  have  deserted  it  under 
the  cloud  would  come  back  to  it  under  the  sunshine. 

8022.  Are  the  pupils  at  St.  Mark's  College  drawn 
from  any   special    area  ? — No,    we    have    them    from 
Scotland,  we  have  them  from  Cornwall,  and  from  all 
parts  of  the  country. 

8023.  But   is  it  not  the  case,  that  the  students    in 
country  colleges  are   drawn   generally  from    the   area 
immediately     surrounding    them  'i — Much     inor- 
When    1    was    at     Durham,    for    example,    the 
majority  belonged  to  the  four  or  six  northern  counties. 
A  good  many  came  from  Lancashire,  but  certainly  the 
four  northern  counties  were  the  principal  feeders. 
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8024.  If  you  believe   that  your  pupils  would   with 
difficulty  be  induced  to  en!  IT  I  lie  ( lovernment    School 
of  Science  in  London,  would  not  you  expect  ih.-it  there 
would  be  still  greater  difficulties  in  inducing  the  pupils 
of  the  provincial  colleges   to   enter  a  school  in  or  near 
London  ? — Yes,  I  am  afraid  so. 

8025.  If  the  touching  of  science  were  encouraged  in 
I  lie  met  ropolitan  and  provincial  Training  Colleges,  liuve 
yon  any   doubt   that  you    will    be   able'   to  train   good 
elementary  science  teachers  ? — I  have  no  doubt  of  it. 

8026.  I     speak    of  (he    provincial    colleges  as    well 
as  of  yours  ? — I  have  this  feeling  that  the  Metropolitan 
Colleges  would  have   a    decided  advantage   over  the 
Provincial  Training  Colleges,  owing  to  their  students 
having    access    to    such    schools    as    the     School    of 
Chemistry  in  Oxford  Street,  or  the  School  of  Mines  in 
.lerinyn  Street,  or  the  lectures  at  South  Kensington. 

S027.  That  is  to  say,  the  establishment  of  similar 
schools  throughout  the  country  would  be  a  great  ad  van- 
tage to  the  pupils  of  the  Provincial  Training  Colleges? 
— Certainly,  the  same  kind  of  advantage  which  we  de- 
rived from  the  establishment  of  schools  of  design  in  the 
country.  1  was  in  the  north  when  schools  of  design  were 
lirsi  established,  and  when  such  a  school  was  proposed 
in  Durham,  I  assisted  very  cordially  in  establishing  it, 
because  I  saw  that  directly  we  got  a  school  of  design 
there,  the  students  of  the  College  would  have  the 
advantage  of  instruction  by  special  teachers.  The 
same  thing  might  occur  again  in  the  case  of  the 
establishment  of  science  schools  in  different  parts  of 
the  country. 

The  witness 


2  Muy  1K7I. 


You   would  consider  it  in  the  interests  of  the        Idr.J.  <•'. 

of  elementary  science  teachers  io  encourage    r/-»»i«-<-//.  .1/..I. 
the    establishment    of   schools    of  M-iriic-e    in    the    pro- 
vinces rather   than    to  attempt  to  bring  all  those  men 
up     to     London? — In     the.     inlere-N    of    elementary 

scientific  education,  I  decidedly  think  HO. 

8029.  You    would    consider    that   Much    u    College 
situated  in  London  woldd   tend   to  hec<>m<-  not  i  •  ally  a 
National  College,  but  a  London  College  ? — 1  tliiuk   it 
wotdd  tend  to  become  that. 

8030.  (  C/iiiiniiii/i.)  Do  you  think  that  a  large  portion 
of  the  in  si  rue  (.ion  now  given  under  the  regulations  of  the 
Science    1  )epartinent    could    be     given    in    elementary 
schools  as  part  of  their  regular  work  ?  —  I  scarcely  think 
that   much  could  lie  given  in  the  form  in  which  i"l   is  re- 
quired  by  the  Science.   Department.      The  South  Ken- 
sington system  is  (of  course  it   is   quite  capable  of 
defence),  that  the  student  who  comes  up  for  examina- 
tion should  have  a  tolerably  accurate  acquaintance  with 
the  subject  or  subjects   in  which   he   profes-c-.  in   be 
examined.     For  instance,  if  he  takes  up  the  subject  of 
optics  he  mu>t  study  it  thoroughly  ;  he  is  not  supposed 
to  have  any  knowledge   of  other  .subjects.      It  - 

to  me  that,  in]  an  elementary  school,  we  shall  have  to 
give  the  teachers  and  pupils  an  elementary  and 
popular  knowledge  of  more  than  one  of  the  phvsical 
sciences. 

8031.  Are  there  any  other  points  upon  which  you 
could  furnish  the  Commission   with   information  ? — 1 
think  I  have  had  a  very  full  opportunity  of  saying  all 
that  I  wanted  to  say. 

withdrew. 


Adjourned  to  Friday  next  at  half-past  1 1  o'clock. 


6,  Old  Palace  Yard,  Westminster,  Friday,  5th  May  1871. 


PRESENT : 
His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  lion,  the  MARQUIS  OF  LANSDOWNE. 
Sir  JAMES  PHILLIPS  KAY-SHUTTLEWOUTII,  Bart. 
BERNUARD  SAMUELSON,  Esq.,  M.P. 


WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 


The  Rev.  JAMES  HARRISON  RIGG,  D.D.  examined. 
You    are   Principal     of    the      are   University   graduates, 


8032.    (Chairman.) 
Wesleyan  Training  College,  Westminster  ? — I  am. 

S().'J3.  Will  you  be  so  good  as  to  describe  to  the 
Commission  what  it  has  been  found  practicable  to  do 
in  that  College  in  the  way  of  imparting  instruction  in 
science  to  the  students? — Perhaps  1  may  say  that 
advantage  was  taken,  soon  after  founding  the  College, 
that  is  to  say,  in  the  year  1856,  of  an  opportunity  to 
purchase  .scientific  apparatus — about  200/.  was  spent 
in  purchasing  scientific  apparatus  for  the  College  at 
that  time.  A  lecture  room,  30  feet  by  25  feet,  was 
fitted  up  for  the  reception  and  use  of  this  apparatus. 
It  included  a  good  supply  of  articles  and  material  for  the 
teaching  of  inorganic  and  organic  chemistry,  and  also 
for  the  illustration  of  the  chief  phenomena  and  princi- 
ples of  practical  mechanics,  hydrostatics  and  hydraulics, 
pneumatics,  optics,  and  heat,  frictioual  and  galvanic 
electricity,  and  magnetism.  The  College  also  is 
equipped  with  a  supply  of  maps  and  diagrams  illus- 
trative of  animal  physiology,  physical  geography,  and 
geology.  Pure  and  mixed  mathematics  have  always 
been  taught  to  some  extent  in  the  College,  and,  up  to 
1862,  to  an  extent  about  equal  to  that  required  for  the, 
B.A.  degree  of  the  London  I'niversiiy.  Mr.  Sugden, 
the  IIe;ld  .Master,  has  given  instruction  in  chemistry 
and  natural  philosophy  from  the  establishment  of  the 
College  in  1851  ;  and  Mr.  Mansford,  mathematical 
instruction  for  the  greater  part  of  that  time.  During 
the  List  three  or  four  years,  other  tin-re  of  our 
teachers,  who,  as  well  as  the  two  formar  gentlemen, 


and    are    registered    as 

science  teachers  by  the  Department  of  Science  and 
Art,  have  given  instruction  in  physical  geography, 
animal  physiology,  and  chemistry.  What  has  actually 
been  .accomplished  has  varied  considerably  at  different 
times.  Some  discouragement  took  place  at  one  par- 
ticular period,  and,  perhaps,  I  had  better  say  how  the 
work  has  proceeded  or  varied  from  the  beginning. 
From  the  beginning  of  our  work  we  laid  down  the 
principle  that  the  children  in  our  elementary  schools 
ought  to  receive  information  on  various  points  of 
science,  which  at  that  time  were  not  generally  taught 
in  the  school  reading  books,  and,  therefore,  that  could 
only  be  done  by  oral  lessons,  what  we  call  oral 
secular  lessons,  and  it  was  also  thought  that  it 
was  much  better  that  it  should  be  done  by  oral 
lessons.  Those  were  given  several  times  weekly 
by  the  principal  teacher  of  the  school.  Our  object 
was  to  train  the  teachers  who  should  be  competent 
to  becoire  the  principal  teachers  of  schools  to  gi\e 
such  lessons  several  times  a  wee!-:  as  a  regular  part 
of  the  instruction  of  elementary  schools.  Those, 
lessons  were  given  to  the  whole  of  the  children  seated 
in  a  properly  constructed  gallery ;  the  system  of  gallery 
collective  instruction  by  such  lessons  being  one  ol' 
the  leading  features  in  our  method.  The 
of  those  object  lessons,  which  provided  for  the 
incidental  introduction  of  the  student*  to  the  know- 
ledge of  what  maybe  called  scientific  facts,  were  such 
as  "these  :  the  structure  and  habits  of  remarkable 
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»n>l    plants,   short    explanations    of    various 
•Hi,-   principles   involved   in  manufacturing  pro- 
cesses,  a*,   for    instance,   the    construction    of    some 
••      common    machines,   involving,   of  coin-so,    I  In-    priu- 

j.jplr.-  of  mechanics.      All   those   were   taught    as    they 

inis;lit  best  !»•  taught  to  children,  together  with  points 
in  pnyriologj,  aslwaring  especially  ii|>on  the  preser- 
vation  of  health,  instruction  with  ivganl  to  our  own 
lioilv  and  its  organs,  ilie  atmosphere,  and  other  such 
topics.  Tile  teachers  prepaid!  list.-  of  topics  suited 
to  the  different  classes  of  children,  according  to  their 
age,  according  partly  to  their  grade  in  society, 
and  also  according,  in  sonic  instances,  to  the  neigh- 
iMiurhood  in  which  they  live,  as,  for  instance,  particular 
topics  for  schools  in  seaport  towns,  and  other  topics. 
suitable  for  schools  in  manufacturing  districts,  such  as 
the  pottery  districts,  and  so  on.  I  may  say  that  the  list 
of  such  lessons,  which  is  given  in  Mr.  Stow's  "  Training 
System,"  the  10th  edition,  page  430,  was  a  list  prepared 
by  Mr.  Bailey,  one  of  our  teachers,  and  accepted  by  Mr. 
Stow.  This  was  our  scheme  from  the  beginning,  and  in 
the  early  history  of  our  Training  College,  that  is,  from 
1851  to  1862,  this  was  veiy  systematically  carried  out. 
The  scientific  instruction  was  intended  mainly  to  qualify 
the  teachers  to  give  such  lessons  with  good  effect  ;  but 
besides  that,  a  limited  class,  usually  about  one-half  of 
the  second  year's  male  students,  who  showed  particular 
aptitude  for  science,  received  some  sort  of  systematic 
instruction  in  the  elements  of  physics,  and  the  other 
half  in  mathematics.  A  paper  on  these  subjects  was 
at  that  time  always  given  by  the  Committee  of  Council 
for  the  second  year's  examination  at  Christmas,  and 
that  was  the  case  up  to  the  year  1862.  In  1862  that 
paper  was  discontinued,  which,  of  course,  operated  to 
the  discouragement  of  scientific  studies  and  training 
at  the  College.  Our  Head  Master,  Mr.  Sugden,  not- 
withstanding, continued  to  give  to  all  the  male  students 
an  abridged  course  of  instruction  both  in  inorganic 
chemistry  and  animal  physiology,  in  connexion  with 
the  paper  set,  after  thatdatc,  under  the  title"  economy." 
I  should  say  that  some  of-  the  students  who  had 
taken  the  Christmas  paper  in  physical  science  up  to 
1862,  which  was  at  that  time  an  alternative  paper, 
and  a  few  others  subsequently,  also  passed  the  science 
examination  of  the  Hoard  of  Trade,  at  the  time  when 
science  was  under  the  cognizance  of  the  Board  of 
Trade,  and,  after  1859,  of  the  Department  of  8cicuc.e 
and  Art ;  but  the  stimulus  given  to  scientific  study  by 
the  Department  of  Science  and  Art  was  only  just 
coming  into  operation  about  the  year  1861.  However, 
in  1868,  1869,  and  1870,  the  encouragement  given 
by  the  Science  and  Art  Department  had  begun  to  tell 
so  powerfully,  that  instruction  was  fully  restored  in 
those  subjects,  and  gome  classes  of  the  students  were 
presented  for  the  May  examinations  of  the  Depart- 
ment of  Science  and  Art,  and  there  will  be  a  large 
number  of  them  this  year.  The  subjects  selected  for 
such  examinations  were  physical  geography,  inorganic 
chemistry,  elementary  mathematics,  and,  in  part, 
theoretical  mechanics,  and  this  year  animal  physiology. 
Those  were  preferred,  as  being  in  some  relation  to  the 
ordinary  course  of  training  prescribed  by  the  Com- 
mittee of  Council  on  Education.  The  female  students 
attempted  nothing  more  than  physical  geography.  Of 
course,  that  includes  some  instruction  about  the  habitats 
of  plants,  and  about  geology,  and  so  forth.  Some  of 
the  male  students  took  four  subjects,  but  the  majority 
of  them  took  only  three,  and  the  results  are  shown 
in  our  Heport  for  1870,  page  99. 

8034.  The  elementary  instruction  in  the  day  schools. 
which  you  were  speaking  of,  continued,  as  I  under- 
stand, between  the  years '1S62  and  1867  ?— Yes,  it  was 
III-MT  given  up,  but  there  is  no  doubt  that  from  1862 
everything  suffered;  our  infant  school  pi. 

suffered,  and  everything  suffered  more  or  less,  perhaps, 
owing  as  much  to  panic  as  to  11113  thing  ('lsc  5  out 
many  things  were  sacrificed  in,  1  do  not  say  the 
majority,  but  in  a  considerable  proportion  of  our 
schools,  to  what  were  considered  to  be  paying  results. 

ii.'!.).   Have  any  arrangements  suggested  themselves 
to  you  which  would  t«ud  _to  make  the  instruction  in 


science  moie  ei mipreheiisivt1  and  ellieient  ? — Perhaps  I 
mav  refer  to  the  syllabus  as  it  respects  female  students 
IhM.and  then  the  male  students.  \Ve  think  that  some- 
thing might  be  done,  mine  than  has  been  done,  in  the 

way  of  giving  female  students  some  elementary  instruc- 
tion in  science,  and  our  idea  is,  that,  with  regard  to 
domestic  economy,  the  systematic  study  of  domestic 
economy  miiilit  be  limited  to  the  first  year,  that  if  the 
female1  students  went  through  a  course  of  domestic 
economy  ill  the  lir.-t.  year,  in  the  BCCOIU]  year  they 
might  have  reminders  of  it,  but  that  a  regular  course  of 
domestic  economy  for  one  year  would  probably  be 
sufficient,  and,  in  that  case,  in  the  second  year,  there 
might  be  substituted  for  the  course  of  dom.'.-l  ie  economy 
some  such  work  as  Dr.  Lanki-ster's  '•  School  Manual 
of  Health,"  or  Professor  Huxley's  "Lessons  in 
Elementary  Physiology,"  and  that  it  would  be 
very  desirable,  if  something  of  that  kind  were 
introduced  into  the  course  for  our  female  students. 
We  fancy  that  that  is  as  much  as  probably  could 
be  done  with  advantage  in  the  way  of  introducing 
our  female  students  to  scientific  subjects,  and  as  much 
as  they  could  very  well  use  in  their  schools  ;  but  as  for 
the  male  students  we  think  that  more  change  might 
with  advantage  be  made.  For  instance,  in  the  lirst 
year,  under  the  head  of  "  grammar,"  as  it  stands  now, 
questions  are  set  on  the  Latin  accidence.  Latin  is  not 
really  a  ponderable  element  in  our  course  at  all. 
No  extension  of  those  lessons  in  the  Latin  acci- 
dence is  asked  for  in  the  second  year,  they  arc 
exceedingly  elementary  in  the  first  year,  and  if 
they  are  only  to  be  given  to  so  very  elementary  an 
extent  in  the  first  year  and  to  be  dropped  in  the  second, 
we  think  that  something  more  valuable  might  be  done  ; 
that  it  would  be  better  either  to  make  language  in 
itself  a  real  instrument  by  such  a  development  of 
it  as  would  be  an  intellectual  discipline,  taking  the 
first  and  second  years  together,  or  else  to  make  some- 
thing else  to  be  the  real  instrument  of  improvement. 
Our  idea  is,  that  instead  of  those  elementary  and  alto- 
gether rudimentary  lessons,  which  fade  from  the  memory 
inevitably,  especially  in  the  course  of  the  hard  study  of 
other  things,  because  the  other  things  in  the  course 
of  the  next  year  entirely  grind  out  all  the  evanescent 
impressions  that  were  produced  by  those  rudimentary 
lessons,  it  would  be  better  to  put  in  probably  a  little 
science1,  and  prepare  in  the  first  year  for  science  in  the 
second  year;  at  all  events,  we  think  that  in  the  syllabus 
there  is  a  waste  ofpower  and  time.  Then,  again,  there 
is  a  head  in  the  syllabus  entitled  "  economy,"  which, 
for  the  fir.'it  year,  is  by  no  means  defined,  it  is  stated 
under  that  head  that  " elementary  questions  in  sani- 
tary, mechanical,  and  other  practical  science  ofcommon 
application"  will  be  set.  There  is  no  idea  given  as  to 
what  sort  of  questions  will  be  set  under  the  head  of 
economy,  and  year  by  year  our  tutors  try  to  guess 
at  what  possibly  may,  under  the  head  of  economy,  be 
subjects  on  which  examination  questions  will  be  set. 
It  is  the  purest  hap-hazard,  and  the  result  is  (hat 
they  almost  cease  to  make  any  attempt  at  preparation 
for  that  particular  subject.  For  instance,  one  of  the 
questions  recently  set  under  the  head  of  economy 
related  to  "the  recovery  of  persons  apparently 
drowned."  Of  course,  one  could  not  have  anticipated 
beforehand  that  that  would  form  any  part  of  the 
course  of  collegiate  instruction.  Another  was  to 
give  a  "description  of  the  tools  required  to  make 
the  furniture  of  a  house."  Our  whole  staff  think  that 
it  would  be  better,  if,  instead  of  that  vague  and  alto- 
gether iiondescriptive  head  of  "economy,"  there  were 
really  something  of  a  progressive  and  substantive 
character  given  in  which  to  prepare  the  students,  and 
that,  of  course,  would  place  some  time  and  some  power  at 
the  disposal  ofthc  College  for  science  work.  I  may  say, 
as  partly  "hearing  upon  the  same  topic,  that  the  syllabus 
does  not  recognize  algebra  at  all,  which,  p.-rhaps,  is  a 
mistake.  1  am  not,  of  course,  called  upon  to  give  an 
opinion,  but  whilst  the  syllabus  does  not  recognise 
algebra,  algebra  is  required  to  be  understood  by 
students  of  the  second  year  as  far  as  quadratic  equa- 
tions, in  order  merely  to  the  solution  of  certain 
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arithmetical  problems.  The  consequence  is,  thai  I  hit 
students  find  themselves  expected  to  solve  questions 
involving  quadratic  equations,  although  they  liuvo 
ii"ver  hail  any  exaniinal  ion  questions  at  all  involving 
the  clemiMils  ol'  algebra,  mill  although  algebra  I'm  MIS 
no  part  of  the  syllabus,  eitlier  of  the  first  or  second 
year  ;  there,  is  no  examination  whatever  in  the  null- 
mentarv  proivsse .•:.  whether  the  first  lour  rules  or  surds, 
OT  anything  of  thai  kind,  nor  e\ -en  in  simple  ei i nations, 
but  at  one/  they  are  required  to  possess  a  knowledge 
of  quadratic  equations  in  order  to  solve  some  problems 
with  regard  to  the  rules  ol'  ariihmelie.  Here,  again, 
we  think  that  eiilier  algebra  shonlil  he,  made  n  real 
snbjeet  of  study,  in  which  coso  unquestionably  it  might 
lie  very  valuable,  and  the  Students  might  ho  condiu-ted 
in  accordance  with  the  requirements  of  the  syllabus 
up  to  quadratic  equations,  or  that  it  should  be  dropped 
entirely  out  of  the  course.  By  some  re-arrangement  of 
this  kind  we  fancy  that  a  good  deal  might  lie  gained 
in  the  way  of  improving  the  present  svllabus,  and 
finding  time  for  giving  instruction  in  science  to  our 
students.  We  think  that,  besides  inorganic  chemistry 
and  the  elements  of  mechanics,  an  elementary  know- 
ledge of  animal  physiology  might  be  provided  for  in  the 
second  year  at  any  rate. 

8036.  Has  the  syllabus  been  unaltered  now  for  some 
years? — I  think  ill  its  essential   particulars   il  has.     I 
nave  only  myself  been  three  years  at  the  College,  and 
many  of  these  details  are  new  to  me.    Perhaps,  1  should 
say  that,  besides  an  elementary  knowledge  of  physiology, 
we  think  that  a  regular  outline  of  inorganic  chemist rv, 
instead  of   the   fragmentary   instruction    of  occasional 
lessons,  might    be,  given    by  properly  husbanding    the 
time,   and    that    if  a  regular  outline   of  instruction  in 
inorganic  chemistry,  as  far  as  the  elementary  stage  of 
the  Department  of  Science  and  Art,  were  given  in   the 
first  year,  and  then  an  elementary  knowledge  of  animal 
physiology,   and     the     advanced     stage    of    inorganic 
chemistry,  were  given  in  the  second  year,   the  combi- 
nation of  the  two  would  be  exceedingly  valuable. 

8037.  Are    we    to    understand    that    the    syllabus 
generally  inllueuees  the  course  of  instruction  provided 
in  the  College? — It  ought  to  define  it. 

8038.  And  it  is  intended  that  it  should  so  define  it? 
— Yes. 

8039.  Have  anv  representations  ever  been  made  as 
to  the  defects  which  you  consider  to  exist  in  the  svlla- 
bus ? — I  believe  that  no  ollleial  representations  upon  the 
subject  hove  ever  been  made.     Jt  has  been  a  matter  of 
frequent,  conversation  when  the  Inspectors  have  visited 
the  College  year  by  year,  and  I  believe  that  the  Inspec- 
tors, so  far  as  I   can   speak  from   my   own  knowledge, 
have  always  agreed  with  the  general  view  that  we  !m\e 
taken,   but  the   Committee  of  the   College   have  never 
made  any  deliberate  representations  upon  the  subject  to 
the  Committee  of  Council. 

8040.  (,S'«>   J.    P.    Kni/-Shuttlewortli.~)    Are    you 
aware    whether,    after   the    Inspectors    have    had   an 
opportunity  of  ascertaining  the  views  of  the  Professors 
and  Principals  of  the  Colleges,  they  are  invited  to  any 
consultative  conference  as  to  the    svllabus   in    the  Kdii- 
eational  Department  ? — My  belief  is  that  they  are  not 
so  invited,    and   that  any  opportunity   that  they  have 
arises  from  personal  intimacy  or  from  special  causes. 

8041.  (Chairman.)  At    what  age  do   the    students 
u-ually  come    to  you  ? — At   18  usually  ;    that  is  the 
minimum  ;   that  is  to  say,  it  is   possible    that  they  may 
cuter  our  College:!  lew  months  younger  than  18,  hav- 
ing pa-sed  through  the  five  years'  pupil  teaehership,  but, 
speaking  generally,  the  minimum  age  is  18.    The  pupil 
teacher  candidates,  in  the  large  majority  of  eases,  enter 
at  thi'  age  of  IM.  because  they  are  usually  apprenticed 
at  the  age  of  13  for  five  years.      The  voluntary  candi- 
dates, who  have   not    been    pupil   teachers,   frequently 
enler  al  a  considerably  later  age.     We  have  some  now 
at  the  age  of  2(>,  and  upwards. 

S042.    Have  yon  many  voluntary  students,  those  who 
arc  not  pupil  teachers? — Yes.     My  impression  is  that 
we  have  about  12  per    cent.,  one  year  with  another, 
of  voluntary  candidates. 
2COGO. 


8043.  (Sir  J.   /'.    Kiii/.SIi,iill,-ii',,rih.)  They  would 
he  selected  from    the    knowledge    that    you    ha\eoftllo 
7,eal  and   talent   of  young    men   who   are    employed   as 
teachers    in   your    Sunday   Schools   in    the    Wcsleyaii 
Connection? — Yes,   very  much   from   that.      We  ha\e 
made  it  known   that  we  value  the  clement  exceedingly 
in  Oar  College,  &nd  OUT    .Ministers    are    aware   of  that, 
and  when    they  meet  with  a  young   man,  or  a   young 
woman,  who   seems    to    be    fond    of   teaching,  and  who 
has  anything  like  a  capability  of  being  trained  within 
two    or    three   years,  they    will    sometimes   give    them 
instruction    for    \'2   month  .   Or  gel    it    given    to   them, 
until  they  can  come  up  and   p. is  the  Queen's  Scholar- 
ship  examination  at   Christmas,    and    then    they    will 
come   in    for  two    years.       Many   of  them    have    Ix'cn 
discovered,  and  many  of  them  have  found  out  their  own 
vocation,  in  our  Sunday  Schools  ;  in  the  first  instance, 
I  should  think,  most  of  them. 

8044.  (Chairman.)   Your  course  consists   of  two 
years,  does  it  not  ? — Yes. 

8045.  Do  you    think   that    any  advantages   would 
arise  from   providing  a  special   course  of  instruction 
for  a  third  year  for   students   who  had  developed  a 
special  aptitude    for  the   study  of  science  ? — I  think 
there  would  be  a  very   great   advantage  in  a   third 
year's  instruction,  but  it  is   another  question  how  far 
that   third   year's   instruction  could   be  given   in  the 
College.    It  appears  that  a  third  year's  instruction  must 
be  of  the  highest  possible  value  for  any   who  have 
a  peculiar  aptitude  for  giving  instruction  in  science, 
and,  as  the  first  two  years  must  be  given  very  mainly  to 
acquiring  the  general  knowledge  proper  to  the  profes- 
sion, therefore  there  can  be  very  little  surplus  time  for 
the  development  of  any  aptitude  that  they  may  po 

in  the  way  of  scientific  knowledge  in,  the  course  of 
two  years,  whereas,  if  they  had  got  the  requisite  pre- 
paration in  other  respects  during  those  two  years, 
that  third  year  might  be  given  very  largely  to  the 
development  of  their  scientific  powers  and  aptitudes, 
and  to  furnishing  them  with  the  requisite  knowledge, 
but  the  question  would  be  whether  so  many  of  them 
in  any  one  college  could  be  discovered  as  would  make 
it  desirable  to  retain  them  in  that  college.  It  will  be 
seen  at  once  that  a  third  year's  course  must  involve  a 
considerable  addition  to  the  number  of  the  staff,  and 
to  the  number  of  the  classes.  Therefore,  if  then'  is  to 
be  a  third  year's  course  at  all,  supposing,  for  instance, 
that  there  were,  we  will  say,  in  any  college,  50 
students  the  first,  year  and  50  the  second,  it  is  a  loose 
economy  not  to  have  50  also  in  the  third  ;  but  if, 
having  50  the  first  and  50  the  second,  you  could  not 
expect  to  have  more  than  15  in  the  third,  then  to 
have  a  third  year's  course  in  our  institution,  would 
not  in  itself  be  an  economical  thing.  And,  therefore,  it 
has  occurred  to  us,  when  talking  this  over,  that,  whilst 
it  is  of  very  great  value  to  have  a  third  year's  course 
for  students,  it  is  a  point  to  be  considered  whether 
that  third  year's  course  would  not  better  be  furnished 
by  some  general  scientific  college  to  which  many 
students  from  different  colleges  might  repair,  where 
there  might  be  a  purely  scientific  staff  provided,  and 
where  everything  might  be  adapted  to  making  science 
not,  I  think,  the  only  but  the  predominant  matter  of 
instruction.  Of  course,  a  difficulty  would  arise,  and 
the  difficulty  would  be  as  to  taking  charge  of  those 
students,  because  any  such  central  scientific  institution 
for  the  third  year's  students  would  not  be  upon  the 
same  basis  of  management  as  any  one  of  the  con- 
stituent colleges  that  furnished  its  quota.  I  do  not 
know  whether  it  might  not  be  quite  practicable  to 
retain  in  the  College  the  students  under  the  charge  of 
the  Principal  and  generally  speaking  of  the  staff, 
whilst  they  repaired  at  given  hours  to  this  central 
institution.  I  am  not  at  all  sure  that  so. no  such 
arrangement  might  not  be  made  by  which  they  should 
remain  in  the  College,  which  is  exceedingly  desirable, 
if  it  could  be  accomplished,  and  yet  at  the  same  time 
repair  to  the  central  institution,  but  the  subject  is 
difficult.  The  only  thing  that  seems  clear  is,  that  if 
scientific  teachers  of  high  quality  are  to  be  provided 
for  the  country,  there  must  be  a  third  year's  training. 

4  A 
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....   (Sir   J.     I'.    Kxii-Xhulllfirorth.')    I    think  I 

pcivi  i\  v  that  you  have  t«'i>  object  ill  view  :   one  is  the 

!  discipline  secured  by  residence  within    the  Col- 

],,,_,,.,  ;lll,l  i,v  the  arrangements   for  the    supervision    of 

the  conduct  of  the  students,  which  jon  would  extend  to 

scientitie  students,  :inc!  tin-  other  question  of  economy, 
MI  ih;it  \ou   might    have  from  15  to  25  or  50  without 
atly  deranging  the  teaching  statl'of  the  College?  — 
.  ho-e  two  objects  eertiiinly.  and   I  think   :i   third, 


gre 


namely,  i  hat  it'  you  have  selected  students  of  eminently 
si-ient'ilk1  aptitudes.  ii  is  probably  desirable  to  secure  a 
.-tvle  and  (]iiality  of  apparatus  and  sclent  ilic  ])rovision 
and  instruction  which  you  could  much  lictter  secure 
by  one  institution,  of  the  kind  that  I  speak  of,  than  you 
could  find  anything  equivalent  for  such  an  advanced 
cla-s  of  students  in  their  respect  i\  e  and  separate  colleges, 
because,  of  course,  those  students  would  always  be 
more  or  less  an  exception  —  yon  never  could  tell  how 
many  you  would  have  in  any  individual  College,  and 
you  could  hardly  afford,  therefore,  to  sacrifice  the 
general  training  of  the  first  two  years  to  the  excep- 
tional provision  of  the  third  year,  and  the  cost  would 
In-  very  great  to  get  teachers  of  the  requisite  accom- 
plishments, which  could  hardly  be  afforded  if  you  were 
only  to  have  a  few  students.  Consequently,  it  appears 
to  me  that,  not  only  for  economy  and  moral  supervision, 
lint  for  real  scientific  efficiency  and  provision  of  every 
kind,  it  is  very  well  worth  looking  at  whether  it  could 
not  be  done  in  that  way. 

8047.  Some  extension  of  the  buildings  of  your 
College  would  he  necessary  for  the  collegiate  manage- 
ment of  this  new  class  of  students,  provided  the  same 
number  of  students  remain  in  the  first  and  second 
years'  classes  ?  —  Yes,  clearly.  In  fact,  we  have  too 
large  a  demand  upon  us  as  it  is,  and  that  demand  is 
multiplying  ;  it  is  not  simply  growing  by  addition,  but 
by  multiplication.  The  whole  question  of  enlargement 
becomes  important  under  any  aspect  of  the  case,  but 
if  a  third  year's  course  were  to  be  added  it  would 
become  increasingly  urgent  upon  us. 

4048.  I  understand  you  to  say  that  you  do  not  an- 
ticipate that  the  Education  Committee  of  the  Wesleyan 
Conference  would  he  averse  from  meeting  any  desire 
of  the  Government  in  the  direction  of  the  provision  of 
high  scientific  training  for  this  third  class  of  students 
by  some  such  expedient  ?  —  I  have  no  doubt  that  they 
would  be  very  glad,  indeed,  to  do  it  if  they  could  see 
their  way  to  it.  Of  course,  this  is  a  very  large  subject. 
We  may,  perhaps,  have  to  enlarge  our  existing  accom- 
modation for  students.  I  have  no  doubt  that  any 
extension  that  we  might  make  would  be  in  the  way  of 
having  for  ourselves  a  second  College,  and  separating 
the  sexes  ;  that  we  should  retain  the  College  where 
I  am  as  a  male  College,  and  we  should  have  to  obtain, 
for  training  the  female  students,  a  College  somewhere 
It',  however,  a  third  year's  course  were  to  be 
added,  it  would  be  absolutely  "necessary,  besides  thai,  to 
enlarge  the  existing  College  in  Horseferry  Eoad. 

8049.  (Professor  Huxley.)  To  put  a  hypothetical 
question  —  supposing  that  the  Government  should 
•lish  a  Science  College  at  South  Kensington,  at 
which  practical  instruction  in  elementary  science 
could  be  given  to  such  persons  as  you  have  under 
your  superintendence,  namely,  the  future  masters  of 
elementary  school,.,  do  you  ihink  that  your  students 
would  take  advantage  of  thai  instruction  in  the  manner 
which  has  been  just  discussed  lielween  Sir  James 
Snuttleworth  and  yourself  ?—  I  think  they  could  as 
third  vear't  students. 

SO.V).  (  ,V/>  ./.  /'.  K<ii/-HI,iiHl<icnrtl,.)  Would  your 
own  experience,  am!  the  traditions  of  the  College, 
justify  me  in  the  conclusion  that  the  consequences 
of  the  moral  training  of  the  pupil  teachers  and  the 
students  in  the  College  have  been  such  as  to  secure. 
for  you  a  \cry  lar;'e  amninit  of  success  iii  the  good 
conduct  of  the  students  |M  (hej,.  future  lives?  —  As  to 
that  there  cannot  be  two  (.pinions.  The  nuin! 

of  anything  like.  jr,,],,,,  wrong,  whether  at,  the 
College  or  afterwards,  has  been  singularly  small  ;  won- 
derfully small,  I  may  say,  in  connexion  with  our  (  'ollcu'e. 
because  we  have  young  people  of  both  sexes  under  the 


same  roof;  at  present  about  70  of  each  sex.  It  is  not 
what  I  would  advise;  there  arc'  advantages  in  it,  but 
there  are  a  great  many  difficulties  connected  with  it.  I 
only  mention  that,  to  show  that,  from  the  moral  power 
that  has  been  obtained  over  the  students  in  the  course 
of  their  pupil  teachership,  and  from  their  very  careful 
selection,  and  the  moral  discipline  exercised  over  them, 
I  do  not  think  at  all  harshly,  the  College  has  hitherto 
been  successful  in  a  very  eminent  degree  in  the  point 
about  which  you  inquire. 

8051.  Looking  to  the  experience  which  your  whole 
Wesleyan  Connexion  has  of  the  effect  of  the  apprentice- 
ship and  of  the  two  years'  training  upon  the  character 
ana  conduct  of  the  students,  do  you  think   that  your 
body  would  regard  with  much  favour   the   project  of 
sending  young  men  up  to  London   to  lodge  without 
that    corporate    supervision    which    is    given    by   the 
Training   College   to  attend  purely  scientific  classes  at 
a  central  institution  ? — I  cannot  imagine  that    anyone 
who  knows  young  people,  that  anyone   who   has   seen 
in    them,    virtuous    young    people     as    they   are,    the 
susceptibilities  which  are  natural  to  them,  who  knows 
what  it  is  to  be  transferred  from  country  life  to  town 
life,  and  from  home  to  lodgings,  and  who   knows  the 
feeling  of  a  stranger  in  London  streets,  would  regard  it 
as  desirable  and  expedient  under  any  circumstances  for 
young  people  between  the  ages  of  18  and  21  to  be  taken 
in  large  numbers  to  London  with  a  view  to  their  living 
in  lodgings  and  attending  at   a  central  institution.     I 
have  looked  at  that  matter  again  and   again,  I  have 
examined   the   subject,  and  conversed  about  it,  and  I 
confess  that  I  have  not  yet  found  any  person,  whatever 
his  opinions  may  be,  who  thinks  that   that  will   be  a 
practicable  plan. 

8052.  You  are  not  only  willing  to  co-operate  with 
any  plan  that  might  be  devised  fora  central  institution 
for   high    scientific    instruction    for    the   third   year 
students,  by  applying  the  machinery  of  your  College 
co-ordinately   with   that   central   institution,  but  you 
would  be  averse  from  any  plan  which  did  not  connect 
with  the  scientific  instruction  of  a   central   institution 
similar  moral   training  and  discipline   to  that  which 
exists  in  your  College  ? — When  I  say  that  I  should  be 
in  favour  of  that  connexion  with  the  central  institution 
of  which  I  have  been  speaking,  I  should  like  it  to  be 
understood   that  I  am   simply  representing   my   own 
individual   opinions,  as  this  question  has  never  been 
before  our  Committee  in  any  form  whatever.     These 
are  my  opinions.     Of  course,  I  recognise  the  thing  as 
a  thing  which  is  to  be  done,  and  which  ought  to  be 
done,  if  you  are  to  provide  the  necessary  teachers  for 
the  nation ;   and  if  it  is  to  be  done,  though  there  may 
be  some  ha/.ard  or  difficulty  about   the  way  of  doing 
it,  it  must  be  done  in  the  best  way  possible,  and,  to  me, 
it  seems  that  the  way  which  has  been  indicated  is  the 
best  way  ;  but  if  I  were  asked  what  I  should  think 
of  a   proposal  to  remove   those    students  at  the    age 
of  20  from  under  the  discipline  and  care  of  our  colle- 
giate institution  to  send  them  into   lodgings,  I  should 
say  not  only  that  it  would  be  a  very  expensive  mode, 
but  that  it  would  infallibly  lead  to  the  wreck  of  a  great 
many  of  those  young  people.     They  have  not  had  the 
battle  of  life  and  the  discipline  of  life,  and  without 
attributing  to  them  any  vice  or  sin  that  might  not  be 
forgiven  by  those  who  knew  their  circumstances,  they 
would  simply  be  weakened  and  broken  down,   on  the 
one  side  and  on  the  other,  if  they  were  to  be  exposed 
to  such  an  ordeal.      I  may  be  wrong,  but  that  is  my 
opinion, 

8053.  (Professor  Smith.)  You  have  said  that  your 
students  would  be  able,  owing  to  the  situation  of  your 
College,  while  remaining  a  third  year  in  your  College, 
nevertheless  to  receive  instruction  at  a  central  school 
of  science,   if  such  an   one  should   be  established    by 
the  Government.     Could  you  inform  us  what  is  the 
number    of  training  colleges    similarly  situated  with 
your  own,  that  is  to  say,  how  many  other  training  col- 

in  London  would,  owing  to  their  position,  be  able 
to  avail  themselves  of  it? — Supposing  that  South 
Kensington  wore  the  centre  (I  do  not  know  whether  I 
am  right  in  assuming  that),  then,  although  Sir  James 
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Shuttleworth  knows  the  Colleges  bettor  than  I  <!<>,  i 
would  say  thiit  Iiatt<>i  'sea,  St.  Murk's,  Whilelands,  the 
two  colleges  connected  with  the  Borough  Koad,  and 
HIM-  own  could  all  attend,  because  it  is  within  u  walking 
distance  for  the  young  people,  llonierton  could  not, 
but  Ilomcrton  College  only  contains  about  40 students, 
I  think.  I  spoilk  without  :ieenrale  knowledge,  lint  I 
think  it  only  contains  about  40  students. 

8054.  At  any  rale,  us  ninny  us  six  or  seven  col! 
could  avail  themselves  of  South  Kensington? — V  . 
As  for  the  Homo  and  Colonial  I  do  not  think  they 
could  ;  thnt,  of  course,  is  an  institution  for  mistresses, 
and  I  do  not  think  they  could.  Highbury  is  given  up,  1 
think.  The  Home  and  Colonial  of  course  could  manage 
it  ul  a  certain  outlay  by  means  of  the  Metropolitan 
Railway,  and,  probably,  lloinerlon  also,  by  the  trains 
from  Broad  Street.  There  are  other  situations  which 
might  be  more  central.  If  any  provision  could  he 
made  for  such  an  institution  as  I  have  spoken  of  at 
Charing  Cross,  it  would,  especially  with  the  help  of  the 
boats,  be  more  accessible.  It  would  be  equally  con- 
venient for  the  colleges  that  lie  west,  and  it  would 
be  more  convenient  for  the  Borough  Road  and  for 
the  Home  and  Colonial,  which  would  come  down  there 
directly. 

S055.  (Chairman.)  Would  you  contemplate  that 
those  third  year  students  would  take  charge  of  the 
ordinary  elementary  schools,  or  would  they  not  be 
trained  beyond  what  was  required  for  that  purpose? 
— I  think  so.  It  appears  to  me  that  if  a  third  year's 
training  is  to  be  bestowed  upon  students  in  this  way,  it 
really  would  be  altogether  overdoing  it,  if  they  are  to  be 
employed  in  ordinary  juvenile  schools.  I  may,  perhaps, 
take  this  opportunity  of  saying  that  there  was  a  pro- 
posal, some  years  ago,  for  a  third  year's  training,  and 
that  at  St.  Mark's  they  carried  it  out  for  years,  but  it 
failed  because  the  third  year's  students  did  not  find  a 
natural  sphere  and  adequate  payment  in  any  of  the 
schools  that  were  open  to  them.  If  students  are  to 
be  induced  to  remain  a  third  year,  they  must  be  sure 
of  a  much  higher  salary  when  they  leave  at  the 
third  year's  end,  otherwise  they  will  not  bo  induced 
to  slay  a  third  year.  They  must  be  sure,  not  only  of 
a  higher  salary,  but,  speaking  generally,  of  a  superior 
status  in  society,  because  when  they  have  been  five 
years  pupil  teachers,  and  two  years  in  training,  they  are 
very  eager,  and  naturally  very  eager,  to  get  into  life 
and  do  something  for  themselves,  and  you  would  not 
induce  them  to  remain  three  years  unless  they  were 
certain  that  they  would  have  a  higher  sphere  in  which 
to  teach,  a  better  status  socially,  and  a  better  salary.  I 
can  conceive  that  there  might  be  science  schools;  that  is 
to  say,  in  many  of  the  centres  of  England,  there  might 
be  schools  for  teaching  science  to  boys,  and  girls 
possibly  in  some  instances,  but  certainly  to  boys,  who 
have  developed  a  scientilic  aptitude,  and  that  those 
teachers,  trained  a  third  year,  would  provide  a  corps 
of  scientific  teachers  and  trainers,  and  I  venture  also 
to  think  that  there  is  nothing  that  requires  training 
in  teaching  more  than  scientific  instruction.  Of  men 
of  science  there  are  many,  but  of  men  of  science  who 
can  teach  science  there  are  comparatively  few,  and  if  it 
is  difficult  to  develope  high  teaching  faculty  in  ordinary 
subjects,  I  cannot  help  thinking  that  when  it  comes  to 
making  matters  of  science  clear  and  evident  to  very 
young  people,  a  man  of  scientific  knowledge  ought  to 
have  received  a  special  training  as  a  teacher,  and  if  we 
could  combine  scientific  attainments  with  all  that 
modern  art  lias  taught  in  the  way  of  training  to  teach, 
we  should  have  results  in  the  development  of  seentific 
knowledge,  and  power  on  the  part  of  our  population 
incalculably  superior  to  anything  that  we  have  as  yet 
any  idea  of. 

8056.  (Sir  J.P.Kay- Shuttleworth.}  Are  you  aware 
that  the  third  year's  course  at  St.  Mark's  College  was 
connected,  in  its  origin,  with  a  then  prevalent  wish  on 
I  he  part  of  certain  portions  of  the  church  to  connect 
the  function  of  a  teacher  with  the  deaconate  in  the 
church  ? — I  was  not  aware  of  that. 

NO.".  (Chairman.}  Do  you  see  any  field  beginning 
to  open  itself  for  the  employment  of  students  such  us 


we  have  last  been  speaking  of > — I  have  heard  it  in 
conversation, and  seen  intimation^  of  it  otherwise,  that 
the  Science  and  Art  Department,  which  has  begun  this 
course  in  London,  Dublin,  and  elsewhere,  has  it  in  con- 
tomplatioti  to  promote  (he  setting  up  of  schools  of 
.-peeiid  scientific  instruction,  as  fur  us  po-.-ihle,  ull  over 
Knglanil,  but,  at  all  event-',  in  the  large  centres,  ami  if 
that  were  to  be  the  case  the  difficulty  for  them  would 
be  to  find  teachers.  If  there  were  teachers  trained  a 
third  year  in  the  way  indicated,  a  supply  of  teachers 
for  such  schools  would  be  found  in  that  way. 

8058.  Have  you  ever  thought  that  such  :i  system 
might  ultimately  supersede  the  piv-enl  iirrangements 
under  the  Science  and  Art  Department  ? — The  present 
arrangements  under  the  Science  and  Art  Department  I 
imagine  are  preliminary  and  tentative.  I  do  not  know 
what  the  supersession  could  mean,  unless  it  were  that 
the  Science  and  Art  Department  was  to  be  dually 
merged  in  some  great  Kdueut  io".-il  Department,  of  which 
science  should  he  a  branch,  otherwise  1  imagine  that 
the  Science  and  Art  Department  must  go  on  rather 
to  develope  than  to  diminish. 

so.")!).  1  rather  meant,  that  what  was  done  now  im- 
perfectly might  be  done  better  under  a  system  of 
science  schools  generally  established  throughout  thu 
country  ? — I  think  in  order  to  carry  out  what  appears 
to  be  the  object  of  the  Science  and  Art  Department, 
to  make  it  at  all  practicable,  some  such  system  of 
schools  and  of  pupil  teachers  would  be  necessary. 

8060.  (SirJ.  1\  Kiiy-Sliiitlli'irortlt.)   What  is  your 
opinion  as  to  the  influence  of  the  previous  preparation 
during  the  apprenticeship,  and   the  first   and   see, mil 
years'  training  in  the  College,  in  giving  a  knowledge 
of  the  art  of  teaching.     Would  this  skill  develope  in 
the  third  year's  instruction  of  a  purely  scientific  cha- 
racter, and    increase    the    power  of  teaching   science 
in  these  students  ? — The   suggestions   with   regard   to 
the  improvement  of  scientific  instruction   for  the  first 
and  second  years,  which  were  spoken  about  at  the 
commencement,  would  of  course  have  a  direct  bear- 
ing upon  making  the   instruction  for  the   third  year 
thoroughly  efficient.     Of  course,  scientific  aptitudes 
are    special    endowments,    and    such    scientific    apti- 
tudes would  be  discovered  by  thoroughly  intelligent 
teachers  who  had  received  a  good  first  and  second  years' 
training,  even  though  they  might  not  have  received  a 
third  ;    they  would   have   received  enough  scientific 
knowledge  to  be  able,  when  they  are  in  their  schools,  to 
elicit  and  to  recognise  scientific  aptitudes  on  the  part  of 
their  scholars.    That  being  the  case,  they  might  be  em- 
ployed, if  once  the  system  were  widely  diffused,  as,  so  to 
speak,  the  caterers  for  the  higher  class  of  science  schools. 
Boys  and  girls,  perhaps,  might  thus  be  found  who  would 
naturally  be  indicated  as  proper  scholars  to  be  got  into 
these  schools.    The  course  to  be  given  in  those  schools 
where  there  are   children,  many  of  them  of  working 
men,  is  another  question,  but  it  appears  to  me  that  a 
thorough  scientific  instruction,  so  far  as  it  is  possible, 
for  the  first  two  years,  of  student-teachers  in  the  Train- 
ing College,  would  have  a  very  important  influence  in 
enabling  them  to  discover  in  the  ordinary  elementary 
schools  the  children  who  would  be  proper  to  go  at  the 
age  perhaps  of  13  to  16  into  the  science  schools,  which 
children,  in  the  science  schools,  would  afterwards  bo 
taught  by  teachers   of  the   same  class,  but  only  of  a 
higher  grade,  who  have  been  three  years  under  train- 
ing, and  in  that  way  the  whole  system  would  complete 
itself. 

8061.  What  I  also  want  to  know  is  this:     What, 
class  of  teachers  do  you  think  would  be  most  likely  to 
be  efficient,  two  of  which  I  will  describe  :  the  one  a 
class  of  teachers  who,  having  had  no  previous  training 
like  that  of  the  apprenticeship  and  the  training  college, 
went  simply  to  a  science  school  with  whatever  advan- 
tages of  instruction  in  the  art  of  teaching  they  could 
obtain  there,  and  the  other  a  class  of  teachers  who,  from 
their  early  life  went   through   the   apprenticeship  and 
the  training  college,  and  then    had  snperadded  to  that 
the  training  of  a  science   college.      Would  you  expect 
the  first  or   the  second  cluss  to   be  the  most  efficient  ''. 
— I  should  think,  as  to  that,  there  really  could  not  be 
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'.  II.        two  op illicit.      Teaching   is  an  art  which   is  not  to  be 

"  "•      acquired  thoroughly  in  the  course  of  a  year,  and  when, 

in   that    yar.    /on   have    both    to   acquire   the    arl    ol' 

}"'A-     teat  hin/ mill  to  acquire  pomadon  of  the  matter  that 

IB  to  be  taaght,  the  diffloollyrf  getting  the  whole  tiling 

nplishcd  in  one  year  must  be  very  great,  hut  if 
the  teachers  hail  been  regularly  traineil  as  pupil 
teachers  and  had  been  two  years  at  the  College,  and 
had  also  acquired  a  perfect  command  and  !V  sort  of  in- 
stinctive command  of  al!  (hat  belongs  to  the  proper 
modi'  of  instruction,  little  more  is  requisite  for  them 
afterwards  than  to  have  the  matter  of  instruction 
"liven  to  them  ;  they  ha\e  already  acquired  the  art,  of 
leaching  whatever  they  know,  all  of  which  "roes  upon 
certain  principles  which  have  been  thoroughly  worked 
into  them,  and,  therefore,  1  suppose  there  cannot  be 
any  doubt  at  all  as  to  the  immense  superiority  of  tho-i> 
who  have  been  thoroughly  trained  from  the  beginning, 
nnd  who  are  proved  to  have  had  themselves  equal 
aptitudes  from  the  beginning  with  others  for  the  acqui- 
sition of  science. 

8062.  (Professor  /Iitxlcy.)  Looking  to  the  develop- 
ment of  elementary  education  in  the  country  in  future, 
nnd  to  the  probable  extensive  introduction  of  science 
teaching  into  elementary  schools,  will  not  that  re-act 
upon  the  training  colleges  in  this  way,  that  the   pupil 
teachers  that  conic  up  to  be  trained  will  already  corne 
provided  with  a  very  considerable  amount  of  elementary 
scientific  knowledge,  which  now  they  have  to  acquire, 
and  thai,  therefore,  it  maybe  possible  to  give  them  that 
further   instruction    in   the  mode  of  teaching  science 
c\enin  their  second  year? — I  think  it  very  evident 
that  if  the  College  syllabus  were  duly  adjusted,  then, 
under  a  system  of  instruction,  one  of  the  recognized 
objects  of  which  was  to  give  scientific  instruction 
in  elementary  schools  from  the  very  beginning,  and, 
as  far  as  possible,  to  elicit  scientific  aptitude,  pupil 
teachers  would  come  up  vastly  better  prepared,  and 
that   by  the   close  of  their  two  years'  course,  many 
of  them  would  already  be   thoroughly  respectable  and 
efficient  scientific  teachers.     But  I  think  it  doubtful 
whether  the  average  of  them  would  possess  so  much 
scientific  knowledge  as  would  be  proper  to  put  them  ill 
charge  of  schools  of  science  for  boys  of  from  13  to  16 
years  of  age,  because  it  appears  to  me  that  they  ought 
to  have  a  great  deal  of  clear  knowledge  in  order  to  that. 

8063.  Would  it  be  possible,  without  taking  up  too 
much  of  their  time  in  the  second  year,  to  let  them  go 
to  this  hypothetical  science    college   and  to   receive 
lessons  in  practical  science  there  ? — I  think  not ;  at 
present  they  are  BO  severely  tasked   that  if  they  had 
both  to  give  their  time  there,  and  the  time  to  go  there 
and  back,  I  do  not  think  it  would  be  at  all  possible. 

8064.  There  is  an  alternative  which  suggests  itself, 
namely,   the    introduction    of    science    teaching   by 
specially   qualified   teachers   into   the   colleges  them- 
selves, by  some  arrangement  with   the  Government ; 
t  hat  would,  of  course,  involve  the  setting  up  of  a  proper 
laboratory  in  each  college,  would  that  be  a  less  ex- 
pensive method  in  the  colleges  themselves,  or  a  more 
practicable  method  than  the  students  staying  over  a 
third   year? — I  do  not  know  how  iar,  under   severe 
pressure,  it  might  be  possible  to  secure  the  time,  but 
my  own  fueling  at    present   i^,  that  the  pressure  is  too 

•re  upon  the  .-indents,  that  it  does  not  allow  them 
to  do  anything  more  than  pursue  the  straight  line  .if 
their  preparation.  You  find  many  very  intelli::cni 
and  able  students  who  havejuM  read  whatever  they 
were  obliged  to  read  during  the  five  years,  and  have 
just  gone  through  their  lessons,  but  who  have  never 
read  n  book  through  that  could  be  called  a  real  classic; 
in  their  lives,  and  1  think  that  anything  that  puts 
tererer  pn  ssure  upon  them  would  be  apt  to  make  that 
very  undesirable  characteristic  of  teachers  take  a 
shan  Mynun  feeling  is,  that,  at  present,  they 

have  not  time  enough,  and  if  they  had  more  leisure, 
SM  that  they  might  not  only  do  their  work,  but 
occasionally  read  a  book  for  themselves,  they  would 
have  fin-  more,  I  wa.s  going  to  say,  of  modesty  (but 
that  is  really  not  my  meaning);  they  would  have  far 
tuoio  knowledge  of  themselves,  and  of  the  things 


round  about  them.  Taking  up  a  certain  limited  line 
which  they  felt  they  were  compelled  to  do,  they 
h.-ivc  mi  idea  of  the  depths  of  knowledge  right  and 
left,  and  sometimes,  upon  a  certain  number  of  subject  , 
they  make  foolish  mistakes,  although  they  mav  be 
capital  teachers,  and,  therefore,  1  should  deprecate 
taking  up  more  time  in  the1  wav  of  routine  than  is 
taken  up  a  I.  present.  1  do  not  think  von  can  carry  the 
system  much  further  than  what  1  have  indicated. 

806o.  There  is  another  method  by  which  school- 
masters, having  n  knowledge  of  teaching  already,  can 
be  trained  in  scientific  method,  and  that  is,  that  after 
they  have  undergone  their  work,  and  aHaincd  tho 
age  of  manhood,  and  become  responsible  persons,  with 
some  experience  of  life,  it  is  possible,  during  a  few 
months,  to  give  them  very  efficient  discipline,  that  is 
to  say,  by  bringing  them  up  to  London  and  paving 
their  expenses  for  a  few  months,  and  letting  them 
work  hard  at  their  special  science  training  during  that 
time.  Do  you  see  any  great  practical  inconvenience 
about  that  plan  ? — I  have  thought  of  that  plan,  and  I 
think  that  Professor  Huxley  will  at  once  perceive  that 
there  will  only  be  a  very  few  who  had  a  sort  of 
passionate  and  insuperable  instinct  after  science  learn- 
ing and  science  teaching  who  would  ever  come  up 
under  those  circumstances.  Teachers,  as  a  rule, 
marry  by  the  time  they  have  been  a  few  years  in  the 
profession,  and  I  do  not  think  it  is  desirable  to  alter 
that  state  of  things,  and  for  them  to  give  up  a  school 
which  is  affording  to  them,  generally  speaking,  a  very 
good  competency,  if  they  have  anything  in  them,  and 
to  come  up  to  London  for  three  months,  which 
involves  the  necessity  of  a  12  months' interval,  as  they 
are  only  engaged  from  12  months  to  12  months,  in- 
volves the  abandonment  of  the  school  where  they  now 
are  for  an  uncertain  opportunity  and  an  uncertain 
chance.  Just  as  we  sometimes  find  that  men  will  give 
up  grocery  in  order  that  they  may  go  into  the  law, 
because  they  have  developed  a  certain  talent  for  the 
law,  and  feel  perfectly  certain  that  if  they  only  had  :v 
chance  they  would  get  on,  and  so  they  article  them- 
selves, and  fag  hard  for  a  few  years,  so  there  would 
be  cases  of  that  kind  ;  but  I  do  not  think  that  if  the 
object  is  to  make  a  large  national  provision  that  you 
would  get  that  done. 

8066.  Perhaps,  you  are  aware  that  the  Science  and 
Art  Department  this  year  is  pursuing,  ou  a  further 
scale,  a  method  of  this  kind,  that  is  to  say,  notice  was 
given  some  months  ago  that  teachers   in   elementary 
schools,  where  teachers  of  science  were  connected  with 
elementary  schools,  might,  if  they  pleased,  under  cer- 
tain   conditions,   come  up  to  London   for  six  weeks 
during  the   summer,  and   there   work  at  a  process  of 
training   of  this  kind  ;  their  expenses  are   paid,  and, 
therefore,  it  costs  them  nothing.     As  a  matter  of  fact, 
the  number  of  applications  to  come  up  were  exceed- 
ingly numerous,  and  it  was  necessary  to  limit  them  by 
a  process  of  examination,  because  nothing  like  the 
number  that  applied  could  possibly  have  been  accomo- 
dated.     I  do  not  know  whether  that  arises  out  of  the 
comparative  shortness  of  the  period,  but  I  mention  the 
fact  to  show  that  for  a  six  weeks' training,  at  any  rate, 
that  particular  objection  docs   not   apply  ? — I    was  not 
aware  of  that.     1  am  very  much  interested  to  hear  it. 
I  should   think   (hat   the  shortness   of  the   time  must 
have   something   to   do  with   it.  they  must   have  got  a 
supply  for  the  time  being  which   could  not  ircncrally 
be  done.     They  have  got  the  leave  of  their  Committee, 
and  have  taken  it  lit  the  time  when  there  was  a  holiday 
besides.      Of  course,  if  it   were  possible,   by  such    an 
experiment  as  this,  to  procure  that,  the  thing  might  be 
done  in  the  way  that  you  indicate ;  I  think  it  would 
be  the  solution  of  a  difficulty. 

8067.  1  see,  from  the  syllabus  of  the  year  18o6-57, 
that    practical   instruction   in    physical  science  was  re- 
cognised, and,  indeed,  there  was  a  very  excellent  notice, 
1  perceive,  that  no  training  college  shall  be  allowed  to 
present    candidates    for    examination    in    this    subject 
(physical    science)    if  the    Inspector   reports  that    the 
institution  is  without   sufficient  apparatus  to  give  ex- 
perimental instruction  ? — i'es,  that  was  so  then,  under 
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(In-  influence  of  Canon  Motley  ;nnl   Dr.  Temple  and 
others. 

SOfis.  \Vjijj  that  svsicm  broken  down  by  (In;  Revised 
Code?— Yes. 

.'>()<>!).  Do  you  think  that,  that.  system  might  be  in- 
(rvlneed  with  advantage  on,  perhaps  rather  a  Ivtlcr 
scale  ? — I  Ihink  that  the.'  principle  of  that  svslem 
]iii"iit  and  ought  to  be  re-introdiieeil. 

H070.  Do  1  understand  you  that  at  the  present  lime, 
tin.'  children  in  the  Wesleyan  schools  receive  lessons 
in  elementary  science  as  part  of  their  regular  instruc- 
tion ? — Yes. 

,1.  How  many  lessons  a  week  do  they  have? — 
I  explained  that  we  started  with  the  idea  that  they 
should  receive  about  three  lesson*  a  week,  I  said  also 
tlr>J  many  of  our  schools  have,  sullcrcd  from  the  effect 
of  the  Revised  Code,  but,  notwithstanding,  that  our  best 
schools  still  keep  up  th.it  system. 

8072.  (Professor  Smith.)  Is   the  syllabus  to  which 
you   have  referred  several   times  issued   by  the  Com- 
mittee of  Council  on  Education  ? — Yes. 

8073.  If  it  should  be  thought  desirable  to  introduce 
science  more  largely  than  at  present  into  the  education 
•riven  at    the    training   colleges   or  in  connexion  with 
them,  it  would  become  necessary  that   this  syllabus 
should  be  revised,  would  it  not? — I  think  so,  clearly. 

8074.  And  that  revision  would  fall  upon  the  Cora- 
mil  tee  of  Council  on  Education  ? — Yes. 

8075.  Would  you  look  with  perfect  confidence  or 
the  reverse,  considering  the  circumstances  of  the  ease, 
to   the  syllabus   that   would  be  prepared  under  those 
circumstances  ? — My  impression  is,  that  the  Education 
Department  of  the  Committee  of  Council  might  do  a 
litlle  more  in  gathering  the  judgment  and  the  expe- 
rience of  those   who  have  actually  been  employed  in 
the  various  training  colleges  in  order  to  the  revising  of 
their    syllabus.     It    seems    clear    to   me   that   it   is 
desirable   that  they  should   have   the  opinions  both  of 
Inspectors  and  likewise  of  those  who  are  themselves 
in   the  work,  and   that  they  ought  not  to  attempt  any 
revision   except  after  having  carefully  gathered  such 
opinions.     At   present,  I   think  they   are  not  in  the 
habit  of  attempting  to  do  so. 

K076.  Are  they,  on  the  other  hand,  in  the  habit  of 
taking  the  advice  of  any  scientific  persons  ? — I  really 
am  not  aware.  1  believe  that  Mr.  Cowie  has  a  great 
deal  to  do  with  arranging  the  syllabus,  but  I  do  not 
know  at  all  on  what  rules  the  Education  Department 
acts. 

8077.  With  regard  to  the  syllabus  of  scientific 
instruction,  do  not  you  think  it  would  be  desirable 
that  it  should  bo  prepared  in  such  a  manner  as  to 
inspire  confidence,  both  in  the  scientific  world  and  in 
the  great  body  of  teachers  ?— Clearly,  I  think  that  is 
very  essential,  and  I  can  imagine  also  that  the 
Education  Department  would  look  to  the  Department 
of  Science  and  Art  for  suggestions  upon  a  matter  of 
that  kind,  and  would  derive  great  benefit  from  their 
suggestions  ;  but,  at  the  same  time,  I  do  not  feel  very 
competent  to  speak  upon  these  matters.  I  only  say 
that  I  do  not  gather  from  our  own  experience  tha't 
there  is  any  attempt  to  ascertain  what  we  find  out  with 
regard  to  the  working  of  this  syllabus,  and  I  do  not 
gather  that  the  Inspectors  have  any  constitutional 
opportunity  necessarily  afforded  to  them  of  giving  the 
results  of  their  inspection  upon  those  heads.  ' 

•S07*.  (Chfiirmiin.)  Have  you  any  model  school 
connected  with  your  College  \ — We  'have  connected 
with  our  College  live  schools  ;  one  of  those  is  called  a 
model  school,  but  is  only  a  model  school  in  a  very 
speda!  sense.  We  may  say  that  we  have  two  model 
departments,  that  we  have  what  we  consider  a  model 
departmenl  I'm  a  large  town  with  a  great  population, 
and  thai  we  have  a  model  school  which  is  intended  to 
be  an  image  of  what  a  village,  school  might  be.  The 
model  department  consists  of  an  infants'  school  and 
a  juvenile  school  for  children  between  the  ages  of 
7  and  9  or  10,  and  two  senior  schools,  one  a  boys' 
school  and  the,  other  a  girls'  school.  That  we  con- 
sider to  be  a  model  establishment  for  a  large  town, 
but  then,  as  many  of  our  teachers  have  to  -*o  into 


villages,  it  would  not  do  for  them  to  receive  onlv  that 
kind  of  instruction  which  what  might  be  called  a 
graded  institution  of  thai  -orl  would  all'ord  them,  am1, 
therefore,  upon  the  principle  thai  people  often  ,-end 
(heir  boys  to  bo  apprenliced  in  a  general  .-hop  in  a 
village  that  they  may  Irani  all  branches  of  a  bn 
so  we  have  a  model  school  which  include;,  children 
of  both  sexes  and  of  idl  ages  above  >e\,  n.  riid  that  is 
intended  lo  show  our  students  what  sort  of  school 
they  will  actually  meet  with  if  they  go  to  leach  in  a 
village.  In  this  way  we  try  lo  gi\e  them  two  model 
establishments,  one  lor  a  village,  which  i-  one  ,-chool, 
and  the  other  for  a.  town,  which  consists  of  four. 

8079.  (/'nifi'.-;xfti-  l!n, I,,/.)    |r  'there  an  infant  school 
connected    with   your  Training  ( 'ollege  ? — Yes.     The 
infant    school,    of   course,   SOI-M-S    to   prepare    for    the 
village   model   school   as   well,  but  it  has  its  place  in 
immediate  connection  with   what  might  be  called  the 
model    arrangements    for    a    large    town,    an    infants* 
school,    a  juvenile    school,  and    two    senior    schools, 
one  being  a  boys'  school  and  the  other  a  girls'  school, 
the  juvenile  scheol  being  mixed.     Although  our  mixed 
schools  go  up  to  the  age  of  9  or  10,  they  do  not  go 
beyond  that,  except  in   the  case  of  the  model  school, 
and  that  is  mixed  for  all  ages.     We  call  it  a  model 
school,  simply  as  a  model  of  a  village  school. 

8080.  (Chairman.)  I  think  you  slated,  a  little  while 
ago,  that  in  some  of  your  best  schools,  notwithstanding 
the  influence  of  the   Kevised    Code,  you   are   able   to 
keep  up  a  considerable  amount  of  scientific  teaching. 
How  did  you  manage  to  counteract  the   influence  of 
the  Revised  Code  ? — We  sent  round  circulars  to  say 
that  our  schools  were  not  to  niter  their  curriculum  at 
all,  that   they   were    to   keep    up    precisely  the  same 
system  as  before.     Of  course  we  did  not  get  universal 
obedience,  but  still   the   effect   of  that  sort  of  precept 
upon  our  part,  and  the  reasonings  with  which   it  was 
combined,  was  to  keep   up  very  much  the  practice  of 
the  schools,  especially  where  we  had  the  best  teachers, 
who    did   not  wish    to   degrade    themselves  or  their 
schools  by  giving  up  those  scientific  lessons. 

8081.  But   the   teachers   themselves   had  no  direct 
pecuniary  advantage   by  continuing   to  teach  science  ? 
— No. 

8082.  (Sir   J.    P.    A'ay-S/tuttleicort/t.)    Probably 
they  had   liberal   Committees,  and  had  a  large  staff  of 
assistants  ?  —  They    had   .liberal    Committees.     Our 
teachers   are  generally  very  well  paid.     Whenever  it 
came,  to  a  hard   fight    for    life,  of  course,  everything 
would  follow  the   grinding  system,  but  where  we  had 
large  schools  and  liberal  Committees  and  large  salaries 
there  was  not  the  same  necessity,  and  especially  where 
the  children  were  drawn,  as   often  happens,  from   the 
superior  class  of  mechanics. 

8083.  (Chairman.)  Do  you  think  that  one  of  the 
advantageous  results  produced  by   the  Revised  Code, 
would  be  that  the  average  of  the  younger  children,  and 
the  duller  children  more  especially,  were  more  sati-- 
factorily  taught  under  the  provisions  of  that.  Code  than 
previously  ? — I  should  like  just  to  distinguish  before  I 
give  an  answer  upon  that  point.     If  the  Revised  Code 
is  considered  to  be  identified  merely  with  the  principle 
of  individual   examination   in  schools,  I  do  not  doubt 
that,  from  the  principle  of  individual  examinations  in 
schools,    very  good  results   have   followed;  but    that 
principle  was  recommended  before  the  Revised  Code 
was  in  existence.     It  was  recommended,  1  believe,  by 
Sir  James  Kay-Shuttlcworth,  that  a  certain  proportion 
of  the  grant  should  be  made  dependent  upon  individual 
examination,  and  I  think  that  all  who  studied  the  question 
at  that  time  were  of  opinion  that  a  eertiiin  proportion, 
snllicicnt  to  make  it  worth  while  closely  to  look  at'icr 
the    children,   should    be   dependent   upon    individual 
examination,  and,  therefore,  1  do  not  consider   that  the 
principle  of  payment  after  ascertainment  of  results  was 
really  the  principle  of  the  Revised  Code.      I  think  that 
the  principle  of  'the  Revised  Code  was  to  restrict  educa- 
tion as  far  as  possible  within  the  limits  of  those  particular 
subjects  on  which  payment  was  made ;  that  that  was  the 
governing  principle  of  the   Revised  Code,  especially 
as  originally  propounded  in  Parliament,  and  to  dis- 
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io  ex.-rythini:  in  tin-  nature  of  higher  education, 

.lll(,  ,.  ncation,  and  deeper  education  ;  that  it 

I.M.ked  in  fact,  to  mechanical  instruction  in  what  are 
Oonsidend  the  three  principal  rudimentary  bram-h.  |. 
1  l,;,\e  ii"  doubt  at  »11  llmt  "mn.v  children  wcre  lnore 
,,r  kM  neglected,  and  that  in  order  to  cure  that 
individual  examination  was  neee-sary,  but  I  believe 
that  individual  examination  might  have  been  had 
without  the  general  spirit  and  scope  of  the  Revised 

Code, 

8084.  (Sir  J.  P.   Kfi,/-S/,,i/t/<,rort/i.)    Are    you 
•ware  that  there  was  a  Minute  in   IS,"),'!  which  pro- 
\idcd    tor    individual    examinations,    but    which    the 
Department    did    not   carry  out?  —  I  remember    that 
MTV     well,   and    it'    it    had    been    carried   out    there 
would   have   been    individual    examination  nine  years 
bef,.re    the    Revised   Code.      Now  that    the  days  of  the 
llevis,  d   Code    are   over,  my  own  feeling  is    that  the 
Rev  ised  Code  was  intended  to  compress  the  school  age 
within  very  narrow  limits,  to  discourage  children  atten- 
ding school  after  10  or   11  years  of  age,  and  to  restrict 
the  education  of  the  children  within  hard  and  narrow 
lines. 

8085.  What  is  your  opinion,  then,  of  the  importance 
of  a  general  development  of  the  intelligence  of  children 
in    -ehools.   even  with  a  view  to    their  acquiring    the 
necessary  rudimentary  knowledge  of  reading,  writing, 
and  arithmetic  ?  —  I    believe    that  no  children  can    be 
taught  to  read    properly  who  arc  not.  taught  a  great 
deal    besides  reading.    I   believe  that   object   lessons, 
and  the  eliciting  of  knowledge,  and   the  capacity  for 
the   formation  of   ideas,  are  necessary  in  order  to  a 
child's  being  able  to  read  easily  or  with  sensibility  and 
intelligence,  and,  therefore,  that  any  attempt  to  get  at 
reading   simply   by   teaching     reading    is    an    entire 
mi-take;   a   great  deal  more  must  be  taught   if  the 
reading  is  to  he  thoroughly  well  taught. 

8086.  If  you  wanted  to  have  the  greatest  success,  in 
an   elementary  school,  in  teaching  reading,  writing, 
and  arithmetic,  you  would  not  depend  upon  a  system 
of  mere  cram  in  those  subjects  ?  —  Certainly  not. 

8087.  But   you  would  have  a  more  generally  ex- 
tended  cultivation  of  the  intelligence  of  children  and 
their  knowledge,  in  order  to  acquire  the  greatest  success 
in  those  subjects  ?  —  Yes.     As  to  arithmetic,  I  believe 
the  system   of  merely  getting  at   certain   results   in 
addition,  subtraction,  multiplication,  and  division,  with- 
out showing  what  those  processes  mean,  is  a  shortcut, 
indeed,  to   what  may   be   necessary   for   the   lowest 
branches  of  commerce,  but  it  neglects  really  the  higher 
objects  of  education,  and,  in  the  long  run,  more  or  less 
fails. 

8088.  You  think  the  mistake  of  the  Revised  Code 
was,  the  neglect,  and  even  the  discouragement,  of  the 
general   cultivation  of  intelligence  and  of  higher  in- 
struction, which  had  an  injurious  reaction  upon   in- 
struction in  the  rudiments  ?  —  Yes. 

8089.  Have    you  observed    the  statistics   of    the 
amount  of  failure  in  reading,  writing,  and  arithmetic 
which   have    resulted    from    examination    since   the 
Revised  Code  has  come  into   operation,  and  are  you 
aware  that  the  amount  of  success  in  reading,  writing, 
and  arithmetic  has  by  no  means  justified   the  course 
taken  in  the    Revised  Code  ?  —  I  am  aware  of  that,  and 
at  the  time  that  the  matter  was  under  discussion  I  ven- 
tured  to   prognosticate   that   the   results   anticipated 
would  not   be  attained   by  the  methods  which   were 
resorted  to  ill  order  to  attain  them,  and  more  especially 
in  re-ped  id'  read  in".. 

8090.  (Mr.  StiwiK'/snu.)    With  regard  to  the  thirl 
'-  sludenis,  of  whom  you  have  spoken,  would  you 

intend  that  some  of  them  should  occupy  them 
entirely  in  the  study  of  science,  it'  (here  were  any  ap- 
propriate science  college  within  reach,  or  would  you 
continue  their  general  education,  that  is,  continue  lo 
prepare  them  as  teachers  in  general  subjects  at  the 
Mime  time?  —  I  think  it  would  be  a  pily  to  ^ive  up 
the  advantage  that  they  had  attained.  I  think  that 
just  sullicient  should  be  done  to  prev  ent  their  losing 
the  advantage  of  the  two  veins'  instruction  in  other 
things,  whilst  ut  the  same  time  their  chief  attention 


should  be  given  to  scientific  studies,  because,  after  all, 
in  those  schools  of  science  we  do  not  know  what, 
other  branches  might  be  more  or  less  kept  up  by 
them.  I  cannot  help  thinking  that  it  would  he  a 
great  mistake,  for  instance,  if  you  took  a  boy  of  13 
from  a  rudimentary  school  and  sent  him  for  three 
years  into  what  is  called  n  science  school,  that  you 
should  not  have  some  other  branches  besides  science 
in  those  three  years  in  order  to  keep  up  his  true 
and  equable  development.  I  think  there  ought  to  be, 
more  or  less,  some  instruction  in  English  composition, 
or  some  recognition  of  history,  however  much  you 
may  make  science  the  chief  object  in  those  superior 
schools  ;  otherwise,  to  keep  for  three  years  any  boy 
perpetually  at  science,  I  fancy,  would  be  rather  a 
mistake. 

8091.  You   speak   of  youths  of    13;    but  I   was 
speaking    of    students    in     training    colleges  ? — My 
point  was    this,  I    think    if  the   teachers    are    to  go 
from  a  three  years'  training   to   take   charge  of  boys 
of  from  13  to  16.  and  train  them  three  years,  it  would 
hardlv   be  wise   if  the   boys  in   those  schools   learnt 
nothing  in  the   world  but  scienc^,  and  then  I  think  it 
would  be  a  mistake  for  any  teachers  who  had  deve- 
loped their  scientific  aptitude   to  be  so  entirely  given 
up    to    science    for   three  years    as    not   to    keep    up 
the  amount  of  knowledge  which    they  had   acquired 
during   the  previous    two  years,  because  it  might  bo 
exceedingly  useful  to  them,  and  in  those  very  schools 
of  science  for  boys  between  13  and  16.    I  think  that 
a  pure  school  of  science  would  be  as  bad  as  a  mere 
school  of  literature.     Whilst  it  should  be  chiefly  a 
school  of  science,  there  should  be  something  more  or 
lesa   along  with   it,  if  you   are   to  keep   up   a  proper 
development  of  the  intellect  of  the  young  people  at 
all. 

8092.  But  how  would  it  be  if  their  intention  were 
to  become  teachers  in  science  classes,  which  would  be 
attended  chiefly  by  adults  ? — That  is  quite  a  different 
case.     There  would  be  those  science  classes  besides 
those  science  schools  ;  but  the  idea  is  that  of  grada- 
tion, that  scientific  aptitudes  should  be  elicited  in  the 
elementary  schools,  and   should  be  trained  and  deve- 
loped in  the  schools  from  13  to  16,  and,  of  course,  over 
and  above  that,  that  the  grown  up  young  people  from 
18  to  21  might  have  scientific  instruction.     I  imagine 
that  the  teachers  for  the  highest  class  schools  would 
be   picked  men   out   of  the  teachers  for  the  lower 
class  schools,  and  supposing  that  that  were  the  case 
they   would  not   have   lost   their   previous    training 
during  the  time  they  were  in  those  schools  from  13  to 
16,  and  in   giving  other  instruction  besides  science 
they  would  have  kept  up  what  they  had  previously 
acquired.     After  once  they  had  grounded  the  whole 
and  made  it  all  good  by  practice  themselves,  and  gained 
the  status  of  good   teachers  in  the  broadest  sense, 
whilst  especially  good  science  teachers,  I  think  then! 
would  be  no  harm  for  such  teachers  to  devote  them- 
selves entirely  to  teaching  science  to  young  men  from 
18   to  21  or  25.     The  only  thing  is,    that   I  think 
that  the  idea  of  a  large  class  of  teachers,  who  teach 
nothing   but  science  in  elementary  schools  of   boys 
from  13  to  16,  would  be  a  mistake,  throwing  away 
power  and  throwing  away  training.     But  after  yon  had 
let  them  get  their  discipline  and  preliminary  training 
in  those  schools,  where  their  character  was  matured 
and  settled,  you  might  get  the  best  teachers  for  young 
men  of  from  18  to  25  in  connexion  with  the  School 
of  Mines  and  other  institutions  of  that  sort. 

8093.  Do  I  understand  that  even  in  respect  of  those 
young  men,  although   they  were   only  in   their  third 
year  in  a  college  like  yours,  you  would  wisli  them  to 
continue  their  general  education? — I  do  not  mean  that 
the   third  year's  students   in   College,  if  the  question 
refers  to  these,  should  continue  their  general  education 
jxiri  jinxs/i,  but  that  they  should  be  prevented  from 
losing  what  they  had  already  gained. 

8094.  With  regard  to  the  class  of  teachers  of  whom 
yon   spoke  last,   namely,  those   who   are   to  have   the 
direction   of  elementary  schools  of  science  for  adults, 
do  you  think,   taking   into  account  the   demand   for 
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teachers  at  this  moment,  that  I  he  number  of  young 
men  who  could  afford  to  remain  and  devote  themselves 
more  especially  to  the  acquisition  of  a  knowledge  of 
science,  merely  retaining  what  they  had  acquired  in 
general  subjects  as  you  have  recommended,  would  be 
very  largo? — What  1  have  said  as  to  that  is  this, 
that,  provided  the  inducements  were  adequate,  there 
would  l>e  a  sufficient  number  who  would  so  continue; 
but  that  it  would  be  necessary  to  have  adequate  induce- 
ments, that  they  must  know  that  by  staying  the  third 
year  and  succeeding  fairly  they  would  get  a  better 
status  and  better  pay  and  a  higher  sphere  of  instruc- 
tion ;  then,  I  think,  with  such  inducements,  there 
would  be  an  adequate  number  who  would  remain  for 
the  third  year. 

8095.  They  would,  you  think,  be  prepared  to  sacrifice 
the  opportunities  of  obtaining  immediate  employment 
at  what,  for  their  position  in  life,  is  a  fair  salary,  in  order 
ultimately  to  acquire  a  higher  position  ? — I  think  they 
would   be   prepared   to  postpone   for  one  year  their 
entrance  upon  teaching  in  the  expectation  of  being 
altogether  elevated  in  their  position,  and  having  a  more 
congenial  field  of  work  in  the  future. 

8096.  In  that  way  you  consider  that  those  higher 
schools  of  science  which  you  assume  would  be  esta- 
blished throughout  the  country,  or  which  you  would 
wish  to  see  established  throughout  the  country,  would 
be  of  very  great  importance,  and  of  very  great  service 
to  colleges  like  yours  ? — I  think  that  our  College  is  a 
matter  of  no  importance  at  all  in  the  question.     It  is 
not  a  question  of  what  would  profit  our  College,  but 
what    would    profit    the   nation.       I    think    it    would 
involve  the  colleges  in  a  good  deal  of  trouble,  that  they 
would  have  a  great  deal  of  pains  to  adjust  themselves 
to   circumstances,  and  that   those  who  wanted  an  easy 
life  would  not  at  all  welcome  any  proposal  of  the  kind, 
and  I  do  not  think  that  such  schools  would  be  esta- 


blished everywhere.  I  think  that  they  ought  to  be  near 
enODgh  to  become  centres  to  groups  of  elementary 
schools  of  very  considerable  number.  I  think  it  would 
hike  a  jrrcal.  many  elementary  schools  to  furnish  a 
school  with  boys  having  an  aptitude  for  science  .-it  the 
ago  I  refer  to,  but  I  think  it  would  be  a  great  benefit 
to  the  nation,  in  It-  economical  and  intellectual  deve- 
lopment, if  an  opportunity  were  given  for  the  esta- 
hlishmeiit  of  such  schools  everywhere  centrally. 

8097.  And   that    they   might  be  made   to  work  har- 
moniously with   colleges   like  yours  ?-  — I    think  so.      I 
am  not  prepared  to  give  a  definite  opinion  upon  the 
subject,  but  it  appears  tome  that  it  might   be  possible 
to  devise  a  plan  according  to  which  students  in  colleges 
of  that  description   might    have   a  third  year,  and  gain 
the  requisite   amount  of  training,  and  then    go    into 
those  schools,  and  then  the  elite  of  them  be  permitted 
to   be    teachers  of  young    men  in  schools  of  mines 
and  places  of  that  sort. 

8098.  (Sir  J.  P.  Kay-Shuttlcworth.)    You    are 
aware  that  the  school  organisation  of  the  country  has 
been   generally   denominational,  have  you   any  doubt 
whatever  that   in  your  College,  with  a  view  to  those 
scientific    schools,  you    could  prepare  young  men  of 
high  character  and  good  conduct  who  would  go  forth 
and  give  such  instruction  as  might  be  required  by  the 
State   and   by   the   community   without  having  any 
denominational    tendency    in    their   working    of   that 
system  ? — I  cannot  imagine  that  when   it  comes  to 
science  schools  denominational  bias  or  tendency  would 
have   any    place   at   all.     We   do  not   find  that  our 
teachers  are  pre-eminent  for  denominational  bias,  but, 
I  think,  the  contrary. 

8099.  (Chairman?)  Are  there  any  points  that  you 
have  omitted  upon  which  you   could  give  the  Com- 
mission any  information  ? — I  am  not  aware  of  anything 
further. 
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The  witness  withdrew. 


The  Rev.  WILLIAM  J.  UNWIN,  M.A.,  LL.D.,  examined. 


8100.  (Chairman.)  You  are  the  Principal  of  the 
Training  College  at  Homerton  ? — I  am. 

8101.  I  believe  a  science  class  has  been  constituted 
at  that  College  in  connexion  with  the  Science  and  Art 
Department  ? — We  have  had  a  class  for  the  last  two 
years  in  connexion  with  the  Science  and  Art  Depart- 
ment. 

8102.  Have  you  other  facilities  for  teaching  science 
at  the  College  ? — No ;  that  is  the  limit  of  instruction 
in  that  direction. 

8103.  What  are  the  scientific  subjects  in  which  in- 
struction is  given  to  your  male  students  ? — This  year 
we  have    taken    physical    geography  ;    mathematics  ; 
theoretical  mechanics ;  acoustics,  light  and  heat. 

8104.  How  much  time  do  you  devote  to  those  sub- 
jects ? — One  hour  on  four  days  of  the  week. 

8105.  Are  all  those   subjects  undertaken   by  the 
same  teacher  ? — They  are  all  undertaken  by  the  same 
teacher. 

8106.  What  has  led  to  those  subjects  being  selected  ? 
— Chiefly  because  they  are  related  to  the  other  sub- 
jects of  instruction,  and  bear  more  directly  upon  the 
future  work   of  the    students.     The  principal   point 
kept  in  view  has  been  not  to  interfere  with  the  ex- 
amination based  upon  the  syllabus  of  the  Education 
Department. 

8107.  The  Homerton  College  is  under  the  Congre- 
gational Board  of  Education,  is  it  not  ? — Yes. 

8108.  Are  they  of  opinion  that  science  is  taught  to 
a  sufficient  extent  in  the  College  ? — We  think  that  it 
is  taught  to  as  large  an  extent  as  is  possible  consis- 
tently with  our  obligations  to  the  Education  Depart- 
ment. 

8109.  Your  system  of  education  is  prescribed  to  a 
great  degree,  or  mainly  prescribed,  by  the  syllabus  ? — • 
les. 

8110.  And  the  syllabus  does  not   admit  of  more 
time  being  devoted  to  the  special  teaching  of  science  ? 


— We  could  not  give  more  time  unless  there  were  some 
modification  of  the  syllabus.  The  substitution  of  the 
continental  methods  of  teaching  geometry  for  the 
elements  of  Euclid  would  probably  save  time  and 
labour,  and  be  more  useful  in  the  direction  of  scientific 
teaching. 

8111.  Has  that  point  been  much  considered  by  the 
authorities  of  the  College  ? — No  ;  I  give  this  as  my 
own  opinion  simply,  as  having  the  direction  of  the 
course  of  instruction. 

8112.  Is  the  subject  of  "economy,"  as  prescribed 
in  the  syllabus,  sufficiently  defined,  in  your  opinion  ? — 
No  ;  the  teacher   of  that  subject  can  hardly  know  ia 
what  direction  his  teaching  should  go,   and  it,  there- 
fore, takes  a  large  amount  of  time.     It  has  occurred 
to  me  that  a  stricter  definition  of  that  subject  would 
possibly  give    time  for  the  teaching  of  some  specific 
branch  of  science,  and  I  think  in   this   opinion  both 
Inspectors   and  the   authorities  of  Training  Colleges 
would  agree. 

8113.  Is  much  of  your  time  occupied  in  endeavour- 
ing to  meet   the   requirements   under   this   head   of 
"economy"? — Yes;  it  occupies   two  hours   a  week, 
and  the  results  are  uncertain.     Anyone  who  looks  at 
the  examination  questions,  and  compares  them  with 
the  syllabus,  will  find  that  the  teaching  required  must 
have  a  wide  range. 

8114.  The  character  of  the   examinations    varies 
greatly,  docs  it  not,  from  year  to  year  ? — The  examina- 
tion varies  considerably  from  year  to  year. 

8115.  Have  you  ever  made  representations  as  to 
the  delects  which  you  consider  to  exist  in  the  syllabus 
under   this  head? — No,  we  have  not  been  connected 
with   the  Education  Department  very  long,  so  that  we 
are  hardly  in  a  position  to  raise  this  question. 

8116.  If  that  subject  were  more  strictly  defined,  you 
have  stated  that  more  time  would  be  at  your  command, 
to  a  certain  extent,  for  other  branches  of  science;  have 
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,.IV  o,h.r  Miggeslions  to  make  as   to  any  plans  by 
which  the  teaching  of  acienee  might  b.-  earned  on  to 

a  -'renter  degree?— Not  without  n  change  in  th.- 
.reneral  arrangements  of  training  colleges,  such  as  the 
extension  of  the  course  of  instruction  from  two  to 
time  vears,  or  giving  to  the  students  who  show  par- 
lieular'aptitude  in  the  direction  of  science,  exhibitions 
b,  which  they  might  prosecute  their  studies  more  for- 
mally than  they  can  do  in  a  training  institution  ;  and 
if  ihere  were  a' duly  qualified  class  of  teachers  specially 
charged  with  the  teaching  of  science  in  training  col- 
lc"es  the  instruction  would  be  much  more  cfhcicnt. 
1 1  would  be  also  a  great  improvement  if  the  science 
subjects  were  included  in  the  syllabus,  and  marks 
givl-ii  for  them  as  for  other  subjects  in  awarding 
certificates. 

8117.  What    are  your   views   as   to  extending    the 
period    of   training  "from    two    to    three    years  ?— It 
involves   vcrv   considerable   difficulty  with   regard   to 
the  students, 'who,  during  that  period,  are  not  earning 
any  inonev,  and   who,  therefore,  would  be  less  likely 
to   enter  "training    institutions   if    that   impediment 
existed. 

8118.  Do  you  think  that  if  students  had   an  oppor- 
tunity  of  remaining  a   third   year  many  would  avail 
themselves  of  thai  opportunity  ? — I  hardly  think   they 
would  unless  it  were  made  compulsory,  or  some  solid 
advantages  were  presented  to  them  to  induce  them  to 
take  a  three  years'  course. 

8119.  Do  you  consider  two  years  a  sufficient  period 
for  training  teachers  who  are  to  take  charge  of  ele- 
mcntarv   schools? — I   should    hardly  say  that    it  was 
sufficient,  but  it  is  probably  as  much  as  can  be  secured 
at   present.     It  used  to  be  12  months;  further  back, 
six   months,   and  further    back    still,   it  was   brought 
within  the  range  of  four  or  six  weeks  ;   but,  as  it  has 
been  extended  to  two  years,  the  addition   of  another 
year  is  not  improbable.    On  the  continent,  the  training 
of  teachers  is  usually  for  throe  years. 

8120.  Is  two  years  at  present  a  compulsory  period  ? 
— It  is  compulsory  for  all  who   take  any  but   infant 
schools.     A  slight  modification  for  this  and  next  year 
has   been   made,    but  this    will    not   be   a    permanent 
arrangement. 

8121.  If  a  pupil  at  the  end  of  his  first  year  or  at  the 
end  of  a  year  and   a  half  is  offered  employment,  can 
you  prevent,    bis  accepting  if,  if  the  managers  of  the 
school   are  willing  to  take  him? — Every  student  signs 
a    declaration   which    is    forwarded   to   the   Education 
Department,  slating  that  he  will  continue  his  period  of 
training  for  two  years,  and  will  not  abandon  it  for  any 
other  work. 

8122.  Arc  the  terms  of  that  declaration  generally 
adhered  to  ? — I   have  not  sufficient  experience  as  to 
I h:it,  but  I  believe  there  is  no  considerable  lessening  of 
the  number  of  teachers  by  their  giving  up  their  work 

within  a  reasonable  time — the  payment  to  the  training 
college  depends  upon  that;  as  unless  they  complete 
t hi  ir  course  and  obtain  a-  teachers  two  satisfactory 
rep.irl-:  from  their  Inspectors,  the  College  is  not  re-im- 
bur-ed  the  cost  of  their  training  by  the  Education 
Department. 

8123.  But  you  would  consider  three  years  desirable, 
a-  the  period  of  (raining   for  teachers  who   are  merely 
to    undertake    ordinary   elementary    schools  ?  — Yes. 
Their  Mii-ecss,  especially  in  teaching  scientific  subjects, 
would   be   'jrcatly  promoted  by  a  three   years'  course. 
Many,  when    they  enter  training  institutions,  are    hiii- 
d  -red    b\    deficiencies,  which    take    up   much    time    in 
correcting,  Mich  as  faulty  spelling  or  bad  handwriting, 
and,   gin, 'rally    speaking,    greit    inability   to    express 
them-elve-  correctly  in  English  composition. 

8121.  Are  you  of  opinion  that  if  exhibitions  were 
attainable  by  your  best  students,  on  condition  of  their 
pro- 1  cut  ing'  their  studies  for  another  year,  at  any  special 
cii'.lige  thin  might  be  founded,  many  would  be  com- 

peihoi      ior  Mich    exhibitions? — That    plan  has    sue- 


ceeded  in  other  directions  so  well,  that  il  would  in 
all  probability  work  advant:  ;;eo:islv. 

Sli'.'i.  What  are  the  instances  of  that  system  to 
which  you  refer? — In  the  Art  Department  at  Ken- 
sington, special  scholaishiiis  are  given. 

812(5.  Should  you  look  with  favour  on  the  employ- 
ment of  teachers  of  science  not  belonging  to  the 
College  staff,  but  coming  to  the  College  spcciallv  for 
that  purpose,  to  give  instruction  in  science? — The 
instruction  would  be  more  efficient  if  science  were 
taught  by  those  who  devoted  their  whole  time  and 
thought  to  that  subject.  A  person  who  has  to  teach 
several  subjects  cannot  be  expected  to  teach  science 
so  well  as  one  who  has  nothing  to  think  of  or  to  do 
but  that,  and  the  students  also  would  be  inspired 
with  more  confidence  in  the  teaching  of  anyone  so 
qualified. 

8127.  Does  your  present  science  tc.ichcr  also  teach 
other   subjects? — 'Yes,    he    teaches    mathematics  and 
geography,  and  economy. 

8128.  Would  the   plan   of  having    scientific   sub- 
jects taught    by  teachers   not   belonging  to  the  s!alf 

of  the  College  involve  any  considerable  additional 
expense?  We  adopt  the  present  plan  on  the 
ground  of  economy  simply;  but  we  have  teachers 
who  undertake  only  one  subject  ;  music  is  taught 
by  a  non-resident  teacher  ;  drawing  is  taught  in  the 
same  way;  in  both  cases  the  teacher  devotes  all 
his  time  to  the  subjects  ho  teaches  in  the  College. 
A  similar  method  for  teaching  science  would  ob- 
viously be  most  advantageous. 

8129.  Your  pupils,  as  a  rule,  become  teachers  of 
elementary  schools,  do  they  not  ? — Yes. 

8130.  Have   any   considerable  proportion   of  them 
also    become    teachers    under  the    Science    and    Art 
Department  ? — We  have  only  been  in  connexion  with 
the   Science  and  Art  Department  for  two  years,  but 
most  of  the  students  will  take  certificates  which  will 
qualify    them   for    giving    instruction   in    i-leineutarv 
schools,  and  to  evening  classes. 

8131.  Do  you  think   that    the  object   of  training 
science   teachers   can   he   in    the    most    satisfactory 
manner  accomplished  by   a  College  such   as  yours  ?— 
I  do  not.     The  importance  of  science  teaching  will  bo 
increasingly  felt,  and  thus  will  necessitate  some  special 
arrangement.   A  Science  College  is  necessary  to  give 
adequate  instruction,  and  to  piovide  teachers  to  meet 
the  demand  likely  to  arise. 

8132.  Would  you  contemplate,  if  such  an  institution 
were    established,  that  your  College  would  enter  into 
connexion   with  it,  and  that   any   proportion  of  those 
more  advanced  students  would  resort  to  such  a  College  ': 
—  \Ve    should    gladly    enter    into    connexion    with    a 
Science  College,  and  encourage  any  students  who  give 
promise  of    success    to   avail    themselves  of  its    ad- 
vantages. 

8133.  (M,:  Samtielsoti.)  I  think  you  spoke  of  the 
employment  of  duly  certificated  teachers  of  science  in 
the  College   as  one    of  the  means   which   you    would 
adopt  in   order  to  extend   (he  teaching  of  science  ? — 
Yes  ;  the  teaching  sit  present  is  under  die  superintend- 
ence of  one  of  the  College  staff,  who.  in  addition   to 
teaching    science,   has     to    teach    other    subjects.      It 
would  be  nil  advantage   if  we  had  a   science   teacher 
who    would  take    such    subjects    as    may  be   deemed 
desirable. 

8134.  Whence  would  you   propose  to  procure  such 
teachers? — From    some  institution  like  that  at    South 
Kensington.     The  Art    Department  at  one   time  pre- 
pared  and    sent  out  teachers    to  give    instruction   in 
drawing    in    schools.     They  do  not  do  so  at  present, 
because,  I  suppose,  they  have  found  that  teachers  can 
be  easily   procured    otherwise.      I    should  say  that    it, 
would   be   desirable  if  we    could  have  teachers,  duly 
certificated  and  qualified,  who  would  undertake  science 
as  those  teachers  undertook  drawing  in  years  past. 

8135.  They  still  have  an  Art  Training  School,  and 
I  suppose  you  would  contemplate  the  establishment 
of  a  Science  Training  School  ? — Yes. 
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81 30.  You  would  look  rather  to  persons  trained  in 
such  nn  institution  than  to  those  simply  holding  a 
certificate  under  the  Science  and  Art  Department  ? — 
The  instruction  would  be  carried  to  ti  higher  point 
than  is  required  for  a  certificate,  and  would  be  con- 
nected with  a  wider  culture. 

8137.  Have  you  any  knowledge  of  the  qualifications 
of  the  persons   who   hold  a   teacher's  certificate  in 
science  at  this  moment  ? — I  have  no  knowledge  beyond 
the  examination   papers,  and  what  I  know  of  those 
who    have   obtained    certificates.     1   have   no   other 
means  of  knowledge. 

8138.  You  have  not  inquired  specially  into  that  ? — 
No,  I  have  not  had  any  occasion  to  do  so. 

8139.  But  you  have  given  no  special  consideration 
to   the   subject? — -Not   beyond   the   opinion  I  have 
formed   that    men  who    can    only    pass    the    papers 
required  for  a  certificate,  cannot  be  so  well  qualified 
as     those    who    have     had    a    thorough     training    in 
science. 

8140.  (Professor  Smith.)  You  are  of  opinion,  if  I 
understand  you   rightly,   that  it  is  a  mistake  for  the 
syllabus  of  the  Committee  of  Council  on  Education  to 
prescribe  strictly  Euclid  as  the  general  geometrical 
text  book  ? — I  think  it  would  be  found  more  advan- 
tageous to  adopt  the  French  method,  which  generally 
obtains   upon  the  continent.     The  syllabus  prescribes 
the  first  four  books  of  Euclid  ;  and  it  has  occurred  to 
me  that  it  would  be  more  suitable  for  them  to  adopt 
some  other  method  of  demonstration  than  that  which 
is  furnished  by  Euclid's  Elements. 

8141.  That    would    be    particularly    necessary   if 
teaching  in  other  branches  of  science  were  introduced, 
would  it  not,  with  the  view  of  economising  time? — 
Yes,  it  would  economise  time  and  labour. 

8142.  The  properties  of  similar  figures  are  uot  in 
the  least  included  in  the  syllabus,  are  they  ;  it  just 
stops  short  of  that  ? — Yes,  students  have  to  get  up  the 
four  books,  and  to  do  certain  deductions   from  the 
propositions. 

8143.  With  a  view  to  its  subsequent  application  in 
physical  science,  it  would  be  very  desirable,  would  it  not, 
that  the  time  spent  in  certain  parts  of  the  third  book 
of  Euclid,  or  the  fourth,  might  be  devoted  instead  to 
acquiring  some  knowledge  of  the  doctrine  of  propor- 
tion as  applied  to  geometry  ? — Yes. 

8144.  (Chairman.)  Are    there   any    other    points 
upon  which  you  could  supply  us  with   any  informa- 
tion upon  which  we  have  not  asked  your  opinion  ? — 
The  only  other  subject  to  which  I  would  advert  is 
the  introduction  of  science   teaching  into  elementary 
schools.     I  have  long  had  a  decided  opinion  that  a 
modification    in   our    infant   school    system   is    most 
desirable.     The   arts   of  reading,    writing,    and    the 
elements  of  arithmetic  might  be  taught  to  children  at 
a  very  early  age,  and  much  of  the  excitement  found 
in  infant  schools  might  with  advantage  be  got  rid  of. 
There  should  be  abundance  of  physical  exercises  and 
suitable  oral  lessons  ;  the  lessons  should  be  short,  and 
the  children's  minds  should  not  be  to  any  large  extent 
overtaxed  ;  but,  from  experiments    I  have   made,  I 
believe  that  two  years  might  ordinarily  be   saved  in 
the  education  of  children  ;  that  is  to  say,  at   seven 
they  might,  I  think,  be  able  to  read  fairly  an  easy 
narrative,  might  understand  computation  in  the  simple 
rules,  and  might  be   able  to  write  very  fairly.      If 
writing  were  commenced  with  the   teaching  of  read- 
ing, or,  rather,  if  reading  were  taught  by  writing,  as  is 
common  on  the  continent,  much  would  be  gained,  and 
when   a    scholar   pas.-cs    at   seven    into    the  juvenile 
school,  he  would  have  nothing  to  unlearn,  and  would 
find  his  subsequent  progress  largely  promoted. 

8145.  At  what  age  do  you  think  such  instruction  in 
science  might  commence  ? — No  formal  instruction,  I 
think,  could  commence  until  after  the  child  had  passed 
through  the   infant    school   and  the  juvenile  school, 

26060. 


which  I  presume  he  might  leave  at  the  age  of  13.  It 
is  impossible  to  do  it  before,  because  the  mental 
faculties  neee-v;uy  )'(ir  tin-  acquisition  of  science  are 
not  developed.  The  gieut  difficulty  we  have  to 
contend  with,  in  reference  to  primary  education,  is, 
that  children  of  such  different  ages  an-  taught  in  the 
same  school.  The  Swiss  system  of  graded  schools  is 
most  advantageous,  about  50  children  are  under  one 
teacher  for  a  year,  then  they  pass  into  the  hands  of 
another  teacher  for  a  year,  until  the  course  of  educa- 
tion is  finished.  But  to  secure  satisfactory  teaching  in 
science,  secondary  schools,  for  children  who  have 
completed  their  course  satisfactorily  in  juvenile 
school.-!,  are  essential. 

8146.  Do   you   think  that   reading,    writing,   and 
arithmetic  does   not  begin   early  enough  ? — Time  is 
lost,  from,  say,  four  years  of  age  to  seven.     In  infant 
schools,  as  far  as  I  am  acquainted    with    them,    there 
is  a  large  amount  of  excitement;  and  I  believe  that  a 
practical  system  of  instruction  such  as  I  have  indicated 
might  save  at  least  from  one  to  two  years. 

8147.  To  what  age  do  you  consider  that  children 
usually  remain  at  infant  schools  ? — Generally  till   six 
or  seven. 

8148.  Are  most  of  those  that  leave  unable  to  write  ? 
— They  are  generally  able  to  write,   but  in    writing, 
reading,  and  the  elements  of  arithmetic  might   show 
higher   results.     As   the    problem    is   to   get    a   fair 
education  and  yet  not  interfere  with  the  demand  for 
juvenile  labour,  we  must  make  some  provision  which 
will  meet  the  case  of  children  in  the  humbler  ranks 
of  society  ;  and,  as  their  education  is  not  likely  to  be 
carried  on  to  any  very  large  extent,  I  do  not  think 
that  they  are  likely  to  suffer  from  an  over  stimulus  of 
the  brain  at  an  early  period  of  life  by  the  adoption  of 
the  course  I  have  indicated. 

8149.  (Sir  J.   P.   Kay-Shuttleworth.)    Are   you 
acquainted  with  the  methods  of  instruction  that  were 
introduced  by  Dr.  Schorr,  in  the  schools  of  the  Canton 
of  Zurich,   of  beginning   instruction   in   reading  by 
teaching  writing  ? — Yes,  I  am.     I  have  adopted  his 
methods  to  some  extent. 

8150.  You  have  found  it  difficult  to  find  persons  of 
sufficient  skill,  and  have   been   scarcely  able  to  give 
your  own  mind  sufficiently  to  it,  to  attain  a  fair  success 
in  it  ? — The  results  secured  were  most  satisfactory. 

8151.  Have  you  visited  any  schools  in   Zurich  in 
which  Dr.  Scherr's  system  has  been  carried  out  with 
the  greatest  success  ? — I  have. 

8152.  And  you  have  been  struck  very  much  with 
the  results  of  that  system  ? — Yes,  and  not  only  so, 
I  said  to  a  teacher,  whom  I  obtained  from  Switzerland, 
"  Take  the  youngest  class  and  do  what  you  can  for 
"  three  months.    I  will  then  test  the  results."     Those 
I   found  very    satisfactory.      In    Swiss    schools  the 
process  is  slow,  but  it  always  involves  progress.     In 
this  country  there  is  a  want  of  systematic  progress. 
Instruction  too  much  resembles  a  door  on  its  hinges, 
constant  motion  but  no  progression  ;  in  Switzerland, 
as  far  as  I  know  the  schools  there,  however  little  a 
child  does,  he   proceeds  from   it   a  little  further  and 
then  a  little  further.     We  want  that  in  England. 

8153.  You  probably  have  been  as  much  astonished 
as  many  other  persons  have  at  the  wonderful  profi- 
ciency of  children  taught  in  these  schools  upon  Dr. 
Scherr's   method,  in  writing   at  a   very  early  age  ? — 

Ye-,. 

8154.  And  by  the  method  of  acquiring,  at  a  much 
earlier  age  than  in  this  country,  the  power  of  reading 
also  printed  characters  ? — Yes. 

8155.  Have  you  also  attempted  any  modification  of 
the    Pestalozzian    method    of  teaching  arithmetic  in 
your  school  ? — I  have   adopted   Dr.  Scherr's  method, 
which  is  virtually  founded  upon  that  of  Pestalozzi. 

8156.  That  would  probably  convey  the  impression 
to  your  mind  that  there   is   at  present    a  want  of 
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aniilvtic  precision  in  the  methods  which  are  adopted 

...li-h  ,,'hools  ?— I  think  there  is. 
si. ',7    If  there  were  a  more  delicate  analysis  ol  the 
taught,  the  success  would  be,  as  in  Switzer- 
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teaching   reading   in   the  Dutch  schools  ? — No,  I  am 
not. 

8159.   ((_'// ii  innii  a.}   Is  there  any  other  point  upon 
which  you  would  like  to  favour  us  with  your  opinion  ? 


-uli'irei-   taught,  the  success  would  be,  as  in  Swit/er-      which  you  would  like  to  favour  us  with  your  opinion  ? 
'l   moiv  ivrtainlv  progressive  and  efiective  ? — Yes.        — I  am  not  aware   that   there   is  anything  that  I  can 
8158.  Are   you   acquainted  with    the    methods  of      add  to  what  1  have  stilted. 


A.  lioxrtie, 

8160.  (C/i<iiriii(i//.}  I  believe  you  are  the  Secretary 
of  the  British  and  Foreign  School  Society  ?— I  am. 

8161.  Will  you  be  so  good  as  to  state  to  the  Com- 
mission to  what  extent  the  teaching  of  science  is  pro- 
vided for  in  the  system  of  instruction  imparted  at  the 
schools  of  the  British   and   Foreign  Society  ?— The 
Society  has  for  many  years  given  prominence  in  the 
instruction  imparted  at  its  schools  to  the  knowledge  of 
common  things,  upon  which  science   i-    based.     The 
Lesson  Books  adopted  by  the  Society  have  lessons  on 
such  subjects  a<  these,  the  use  of  flowers,  ventilation, 
physical     geography,    the    mechanical    powers,    the 
atmosphere,  the  equilibrium  of  fluids,  the  velocity  of 
sound,  the  solar  system,  the  crust  of  the  globe,  earths 
and  fossils,  and  various  lessons  of  the  same  kind. 

8162.  Do  you  require  those  to  be  universally  taught 
in  all  your  schools  ? — No  ;  we  provide  the  book  which 
is  in   common    use   in  the  school,  but  we  have  no 
examination  in  those  subjects. 

8163.  (Professor  Huxley.}  What  are  the  titles  of  the 
books  ? — The  Daily  Lesson  Books  :  there  are  six  of 
them,  No.   1   to  4,   with  a  "  Sequel  to  No.  2,"  and  a 
"  Supplement  to  No.  3." 

8164.  Are  they  known  as  your   books? — Yes,  the 
Daily  Lesson  Books  of  the  British  and  Foreign  School 
Society.     I  should  say  that  the  introduction  of  the 
Revised  Code  has  led  to  the  issue  of  a  set  of  Revised 
Lesson  Books  in  which  a  good  many  of  those  lessons 
are  left  out. 

8165.  (SirJ.P.  Kay-Slmtlleworth.)    What  I  un- 
derstand you  to  say  is,  that  on  the  chapters  in  the 
Lesson  Books,  the  heads  of  which  you  have  given  to 
us,  it  was  the  custom  of  the  schools  to  give  a  certain 
amount  of  explanatory  instruction  for  the  development 
of  the   general    intelligence   and   knowledge   of   the 
children,   and  to   make   that  the  subject   likewise   of 
questioning  in  the  class;  but  that,  since  the  Revised 
Code  was  passed,  that  has  been  omitted  to  a  great 
extent  ? — 1  should  say  that  those  books  are  still  in 
use  in  a  great  number  of  the  schools,  but  there  is  an 
abbreviated  form  which  is  used  in  a  great  many  of  the 
schools  under  Government  inspection. 

8166.  And  that  in  those  schools  which  would  be 
inferior  in  staff  and  in  the  liberality  of  the  Committees 
to   the  teachers,  and  where   it  was,  therefore,  more 
necessary  to  earn  the  grant  by  the  production  of  the 
results    which    are   requisite   for    that    purpose,    the 
amount  of  instruction  given  under  those  heads  would 
be  by  so  much  diminished? — Certainly. 

816".  (CltiiiriiKiii.)  Is  the  abbreviated  book  issued 
under  your  authority  ? — Yes. 

8168.  In    many  of  the   best    or    most    flourishing 
schools,  is  the  full  system  still  in  operation  as  it  was 
previously  to  the  Revised  Code? — I  think  in   all   our 
.M'h"  ;iin  amount  of  instruction  of  the  same 
kind  is  given  ;    although  those  books  may  not  be 

it   is   open   for   the   teacher   to    give  collective   object 
ma  which  would  convey  a  good  deal  of  the  same 
in.-!  ruction,  even  where  it  does  not  occur  in  the  reading 
book. 

8169.  To  what  extent  is  domestic  economy  taught 
in  the  British  and  Foreign   School   Society's  schools  ? 
— Tin-  ti-ifhers  whom  we  send  out  from  the  Female 
Training  College  at  Sloekwell  are  taught,  throughout 
the  •..  i<>d  of  their  training,  such  subjects  a-  ilie 

.i.ethods  of  cooking  various  meats,  the  constituents 
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of  food,  the  best  method  of  treating  slight  ailments,  the 
way  to  manage  domestic  service  and  cleaning,  and  the 
various  duties  of  servants  ;  and  those  teachers,  when 
they  go  into  schools,  give  lessons  upon  those  several 
points. 

8170.  (Mr.    Samuelson.)    How   are    they    taught 
cooking? — In  the  Female  Training  College  they  take 
their  turn  in  the  kitchen  ;  two  of  them  go  down   at  a 
time  in  order  to  assist  in  the  cooking  operations,  so  as 
to  obtain  a  practical  knowledge,  and  they  have  lessons 
which  embrace  the  theory. 

8171.  (CltairmuH.*)   We   understand  that  you  have 
two   training  schools  in  London,  the  Borough   Road 
and  the  Stockwell  School  ? — Yes,  for  male  students  at 
the  Borough  Road,  and  for  female  students  at  Stock- 
well. 

8172.  What  scientific  subjects  are  included  in  the 
curriculum  of  your  Training  Colleges  ? — At  present 
the  following  :   mathematics — a  class  in  eaeh  of  the 
four    stages,    one,    two,    three,   and    four  ;   theoretical 
mechanics,   chemistry,  elementary  and  advanced,  and 
physical    geography,    that    is    at  the  Borough   Road 
College  for  young  men.     At  Stockwell  there  are  two 
classes,  one   in  connexion   with  the   Science  and  Art 
Department,  and  one  independent  of  that  Department. 
The  one  in  connexion  is  in  physical  geography,  and 
the  one  which  is   not  connected  with  the  Department 
is  in  animal  physiology. 

8173.  (Professor  Smith.)  Are  the  stages  that  you 
refer  to  those  of  the  South  Kensington  examinations  ? 
— Yes,  they  are.     The  stages  are   prescribed    by  the 
Science  and  Art  Department,  and   the  examinations 
are  held  in  connexion  with  that  Department. 

8174.  (Chairman.)  What  is  involved  in   the   term 
"  connected  with  the  Science  and  Art  Department  ?  " 
— The   Science  and  Art  Department  requires   that  a 
Science  Committee  should  be  formed ;  that  Committee 
has  theoretically  and,  to  a  large  extent,  practically  the 
appointment  of  the  teachers,  the  management  of  the 
class,  and  the  receiving  of  the  fees,  if  there   are   any 
fees.     At   the  Training  Colleges  we  have  no  special 
fees.      The   Committee  so   appointed    meets    on    the 
prescribed    evenings,   receives    the    papers    from    the 
Science  and  Art  Department,  distributes  the  exami- 
nation papers  to  the  students,  watches  the  writing  of 
the  answers,  seals  up  the  answers,  and   sends   them 
back  to  the  Department  for  examination. 

8175.  Did  you  make  any  alterations  in  the  curricu- 
lum of  your  Training  Colleges  in  consequence  of  the 
provisions  of  the  Revised  Code  '< — -I  really  can  hardly 
say,  for   I  was   not  connected  with  the  Society  at    the 
time.     My  experience  is  all  under  the  rfyime  of  the 
Revised  (.  '• 

8176.  Can    you    furnish    the    Commission    with    a 
statement   of  the  results  of  your  classes  in   connexion 
with    the    Science    and    Art    Department  ? — Yes.     I 
ha\e    tabulated    the  results   for  the   last   three  years, 
during    which    there    have    been    examinations    con- 
nected with  the  Department,  1868,  1869,  and  1870, 
stating   the  number   who   have   received    instruction, 
the  number  who  have  been  presented  for  examination, 
the   number  who  have   passed   the  examination,   the 
number   of  pri/.es   received  by  the  students,  and   the 
number  of  certificates  received  by  the   students;  aud 
I  will  beg  leave  to  hand  in  the  following  table  : — 
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186& 

IS'i!). 

1870. 

Number  who  have  received  instruction  in 

1 

69 

92 

98 

n             „          been  presented  for  examination  in  - 
„         of  passes        ... 
„           „  prizes 

Pure  Mathematics 
1           (Borough  Road). 

67 
63 

28 

92 
60 
6 

87 
58 

17 

„          „  certificates 

J 

6 

15 

34 

„         who  have  received  instruction  in 

1 

— 

40 

46 

„             „           been  presented  for  examination  in  - 
„         of  passes       ... 
„          „  prizes 

Theoretical  mechanics 
|          (Borough  Road). 

— 

40 
23 

1 

40 
30 
11 

,          „  certificates 

) 

— 

4 

1 

,         who  have  received  instruction  in       - 

1 

— 

86 

82 

,             „           been  presented  for  examination  in  - 
,         of  passes       ... 

,          „  prizes 

1        Inorganic  chemistry 
|          (Borough  Road). 

— 

86 
83 
9 

80 
65 
29 

„  certificates            -                         -            - 

} 

— 

9 

13 

,          who  have  received  instruction  in 

•j 

— 

99 

98 

,              „           been  presented  for  examination  in  - 
,         of  passes       - 
,           „  prizes       - 

!        Physical  geography 
(Borough  Road). 

— 

99 
69 
13 

96 
75 

7 

,           ..  certificates             -             ... 

J 

23 

37 

,,         who  have  received  instruction  in 

}                                                ( 

49 

46 

„             „           been  presented  for  examination  in  - 
„         of  passes       -             .             - 
„          „  prizes        -                           ... 

1       Physical  geography       } 
r             (Stockwell).             \ 

33 
32 

41 
41 
16 

„          ..  certificates                           ... 

J                                                ( 

MM 

MM 

8177.  You  have  five  classes,    apparently,  in  con- 
nexion with  the  Science  and  Art  Department  ? — We 
take  five  of  the  subjects  on  the  South  Kensington  list, 
Nos.  IV.,  V.,  VI.,  X.,  and  XXIIL,  viz.,  pure  mathema- 
tics, ditto,  theoretical  mechanics,  inorganic  chemistry, 
and  physical  geography.     In  Nos.  IV.  and  V.  we  have 
three  classes  ;    in  No.  X.  two  classes  ;  in  No.  XXIIL 
two  at  the  Borough  Road  Training  College,  in  addition 
to   the   class   in   the  model  school,  and  the  class  at 
Stockwell. 

8178.  Is  the  attendance  at  those  classes   optional 
with  the  students  of  the  Borough  Road   School? — 


It  is  as  a  matter  of  fact,  with  very  few  exceptions,  they 
wish  to  attend,  but  there  is  no  compulsion.  In 
ral  eases  the  teachers  have  advised  them  not  to  do  it, 
under  the  impression  that,  from  the  character  of  their 
minds  and  the  necessity  of  pursuing  their  studies 
in  other  directions,  it  was  better  that  they  should  not 
give  their  time  to  it. 

8179.  What  arrangements  have  you  made  as  res- 
pects the  time  given  to  those  science  classes  ? — The 
time  table,  which  I  will  put  in  in  evidence,  repn 
the  time  at  which  each  of  the  classes  are  held,  and 
it  is  as  follows  : — 


Subject. 

Class. 

Stage. 

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

\ 

1 

I.  and  II. 

6-7i  P.M. 

11-12 

_ 

_ 

10-11 

Pure  mathematics      -  < 

2 

II.  and  III. 

9-10  A.M. 



4-5  P.M. 

— 



11-11  J 

I 

3 

IV.        j|       - 

9-10  A.M. 

— 

— 

11-12 

— 

Mechanics  and  natural  "1 

91  /\ 

philosophy     -         -  j 

7^-8^  P.M. 

~^~ 

™^~ 

-10 

Chemistry 

Senior 
Junior 

— 

4-5 

— 

2-3 

— 

4-5 

9-10 

10-11 

11-11J 

Physical  geography  -  < 

Senior 
Junior 

11-12 

4-5 

11-12 

6-7ip.M. 

4-5 

— 

N.B. — A  certain  amount  of  elementary  mathematics  enters  into  the  regular  curriculum.  This  nearly  corresponds  to  the  first 
stage  of  the  Science  and  Art  Department  ;  consequently,  no  grants  are  made  by  that  Department  to  training  colleges  for  instruc- 
tion in  this  stage,  and  all  students  who  obtain  the  ordinary  schoolmaster's  certificate  are  recognised  as  qualified  to  teach  it. 
The  hours  given  in  the  time  table  are  in  addition  to  those  assigned  in  the  regular  curriculum  for  this  elementary  work. 

The  abilities  of  the  students  for  mathematics  vary  so  much  that  for  soma  the  elementary  work  required  by  the  Education 
Department  is  quite  sufficient,  but  a  good  many  are  able  to  take  the  second  stage,  and  a  few  advance  to  the  higher  work  of  the  third 
and  fourth  stages. 


The  principle  of  the  arrangement  is  this,  that  we 
interfere  as  little  as  possible  with  the  regular  work 
of  the  College.  The  regular  work  has  reference  to 
the  examination  of  the  Education  Department;  it  is 
with  the  Kducation  Department  that  our  primary 
relations  exist,  and  that  work  is  not  allowed  to  be  set 
aside  for  anything  extraneous,  such  as  these  science 
clas- 

8180.  Still,  without  neglecting  your  regular  work, 
you  are  able  to  set  apart  a  considerable  number  of 
hours  in  the  week  for  gcienee  instruction  ? — -Yes  ;  i 
should  explain,  in  connexion  with  this  table,  that  the 
same  students  are  not  attending  the  science  classes  at 
all  those  times. 


8181.  I  presume   that  very  few  would  go  in  for 
more  than   one  or  two  of  those   classes  ? — A  good 
many  of  them  take  three  of  the  subjects, — few  more 
than  that. 

8182.  Those   classes   are   held   from    February  to 
Mr.y  ;  why  are  they  limited  to  those  months  only  ? — 
Because   the  examination   comes   on  in  May,  and  in 
order  to  secure  the  attendance  of  the   same  students 
throughout,  it  is  necessary  to  begin  in  February,  when 
the  session  commences.     We  introduce  a  large  number 
of  new  students  in  February,  and  the  only  space  which 
can  lie  devoted  to  the  regular  science  instruction  is  be- 
tween the  coming  in  of  the  students  in  February  and 
the  time  of  the  examination  in  May.     In  mathematics 

4  B  2 
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i.  flu*n*,      and   mechanics  they  pursue   the  study    through   the 
.-•H.A.      }l.ar,  tluit   being  part  of  the  ordinary  curriculum  ol 

tlie  OH' 
5  May  1871.         8183.  Your  students,  as  a  rule,  remain  two  years, 

do  they  not  ?—  ^ 

8184.  And  can  the  same  students  go  in  in  the  two 
successive  years  to   those   classes? — They   take   the 
elementary  stage  in  the  first  year,  and  they  may  take 
the   advanced   stage   in    the   second   year  ;    or  with 
mathematics,  if  they  take  the  first  or  second,   in  the 
first  year,  they  may  take  the  second,  third,  or  fourth 
in  the  second  year. 

8185.  It  appears   by  the  table  that  both  in  pure 
mathematics  and  inorganic  chemistry,  six  or  eight  hours 
a  week  arc  given  to  each  of  those  subjects  ? — Yes  ;  it 
would  be  two  or  three  hours  for  the  advanced  stage, 
and  three  hours  for  the  elementary  stage. 

8186.  The  same  students  do  not  give  up  more  than 
three  hours  during  the  week  ? — I  have  not  the  exact 
figures  to  refer  to.     Where  the  students  take  several 
subjects,  the  number  of  hours  is  greater. 

8187.  Do   you  think   it   would   be   practicable   to 
increase  the  number  of  science  classes  ? — I  think  it 
is  quite  possible  that  we  might  change  the  subjects, 
but  I  do  not  think   we   could   give  more  time,  and 
yet  prepare  the  students  for  the  ordinary  work  of  an 
elementary  school. 

8188.  What  is  the  number  of  subjects  connected 
•with  the  Science  and  Art  Department  ? — 23. 

8189.  Can  you  furnish  the  Commission  with  any 
suggestions  that  may  have  presented  themselves    to 
your  mind  for  turning  the  science  teaching  in  the 
training  college  to  greater  account  ? — The  only  sug- 
gestion that  I  would  make  is,  that  if  something  of  the 
same  kind  could  be  done  for  science  as  is  done  for 
drawing,  so  as  to  lead  to  the  general  introduction  of 
elementary  science  teaching  into  our  schools,  and  an 
annual  examination  of  the  scholars  be  held,  apart  from 
any  extra  science  classes  in  the  evening,  or  out  of  the 
regular  school  hours,  it  would  give  a  pecuniary  value 
to  the  certificate  which  the  students  gain  when  in  the 
college,  and  it  would  keep  up  to  a  very  large  extent 
their  scientific  studies  ;  it  would  tend  to  increase  their 
own  knowledge,  and  it  would  develope  in  a  great  many 
cases  in  the  children  a  love  for  that  sort  of  study 
which  would  lead  them  to  attend  science  classes  else- 
where after  they  left  that  school. 

8190.  Have  you  a  statement  to  make  in  support  of 
this  suggestion  which  was  presented  to  the  authorities 
by  the  teacher  at  Stockwell  ? — The  teacher  of  school 
management  at  Stockwell  has  within  the  last  12  months 
introduced,  not  so  much  for  the  sake  of  extending 
scientific  knowledge  as  of  increasing  the  interest  of 
the  lessons  which  the  teachers  have  to  give  to  the 
children,  conversational  lessons  on  zoology  and  botany; 
and  her  testimony  is  to  the  effect  that  even  their  pur- 
suing the  subject  in  a  very  rough  and  ready  manner 
has  so  interested  the  students,  that  they   are   very 
anxious  to  do  something  of  the  same  kind  in  their 
own  schools. 

8191.  Have  you  been  a  good  many  years  connected 
with   the   British    and   Foreign   School    Society  ? — 
Three  years. 

8192.  Do  you  know  whether  many  of  the  teachers 
that  you  have  sent  out  are  teaching  now  in  connexion 
•\\ith  the  Department  of  Science  and  Art,  in  addition 
to  their  ordinary  school  duties  ? — It  is  quite  possible 
that  many  may  have  obtained  certificates  apart  from 
the  College  ;  but  the  science  classes  were  only  estab- 
lished in  the  training  college  in  1868,  so  that  it  was 
only  the  students  who  left  in  that  year,  and  who  have 
been  out  two  years,  who  have  been  considered  by  the 
Department  qualified  to   teach  science  classes  ;   but  a 
good  many  of  those  who  left  in  1869  and  1870  are 
li-actiiii'j-  larger  or  smaller   classes  in  the  neighbour- 
hood of  their  schools. 

•;!.  Do  yon  imagine  that  the  greater  part  of  those 
students  comprised  in  this  table  have  gone  through 
ili.'  examination  with  the  view  of  becoming  teachers 
of  science  themselves? — I  should  say  that  they  have, 
that  they  wished  to  qualify  themselves  for  teaching 


science  classes,  provided  the  opportunity  presented 
itself  in  the  neighbourhood  in  which  they  may  be 
settled. 

8194.  (Marquis  of  Lansdowne.)  By  whom  is  the 
scientific  portion  of  the  Lesson  Books  in  use  by  the 
Society  compiled  ?  is  it  by   members  of  the   Society 
itself? — The  books  originally  were  prepared  by  the 
Secretary  of  the  Society  for  the  time  being,  and  the 
teacher  of  the  model  school.     Where  the  facts  or  the 
extracts  were  taken  from,  I  am  not  prepared  to  say. 

8195.  That  would  have  depended  upon  the  Secretary 
for   the   time   being?  —  Yes.     The   books  were  not 
prepared  by  the  Secretary  officially,  but  Mr.  Dunn 
and  Mr.  Crossley  (the  master  of  the  practising  school 
at  that  time),  feeling  that  books  of  the   kind  were 
required,  combined  to  prepare  them. 

8196.  In  those  lessons  which  are  enumerated  in  your 
precis,  is  there  any  attempt  at  a  classification  of  the 
different  elementary  sciences,  or  are  they  simply  little 
isolated  facts  which  you  thus  bring  to  the  notice  of 
the  children  ? — There  is  a  classification  which  runs 
through  the  book,  certain  subjects,  such  as  physics, 
natural  history,  general  history,  and  English  history, 
being  taken  up.     The  lessons  on  the  several  subjects 
do  not  follow  in  immediate  procession,  they  are  inter- 
spersed, but  the  table  of  contents  shows  them  in  a 
collective  form,  so  that  the  teachers  might  take  them 
one  after  the  other  if  they  desired. 

8197.  (Mr.  Samuelson.)  You  have  put  in  a  table  of 
the  results  obtained  at  the  examinations  of  the  Science 
and  Art  Department;    in  speaking  of  certificates,  do 
you  mean  teacher's  certificates  as  having  been  ob- 
tained ? — The   certificates  which    are   given   by  the 
Science  and  Art  Department  and  qualify  the  teacher 
to  hold  science  classes. 

8198.  Is  that  the  certificate  authorising  them  to 
conduct  classes,  and  to  receive  payments  on  results  ? — 
Yes. 

8199.  Who  are  the  persons  who  conduct  the  science 
classes   in  your  training  school  ? — In  each  case,  the 
teacher  of  ordinary  subjects  in  the  College;  the  Prin- 
cipal  at  the  Borough   Road   teaches  chemistry,  the 
mathematical  tutor  mathematics  and  mechanics,  and 
the  resident  tutor  teaches  the  physical  geography. 

8200.  What  is  the  evidence  of  their  qualification 
as    teachers  ? — That    which   is    recognized    by    the 
Science  and  Art    Department   as   qualifying   them, 
namely,   the   possession   of    the   London   University 
Degree  of  Bachelor  of  Arts  ;  that  degree  is  recognised 
by  the   Science  and  Art  Department  as  entitling  a 
teacher  to  hold  science  classes. 

8201.  Ranking  with  their  own  certificate,  or  as  a 
substitute  for  their  certificate  ? — As  a  substitute  for 
their  certificate,  that   is  to  say,  a  sort  of  honorary 
certificate  is  given  to  those  who  hold  that  degree. 

8202.  (Professor   Smith.)    What  led,  three  years 
ago,  to  the  establishment  of  those  classes  in  natural 
science  in  the  Borough  Road  Training  College  ? — The 
proposition,  I  suppose,  on  the  part  of  the  Science  and 
Art  Department,  to  give  certain  pecuniary  results  to 
the  teachers  of  science  classes  led  the  teachers  cf 
the  College  to  propose  to  the  Committee  the  estab- 
lishment of  those  classes. 

8203.  Then  it  was  principally  owing  to  the  action 
of    the     Science     and    Art    Department    at    South 
Kensington  ?  —  Yes  ;    in  the  case  of  most   of    the 
science  classes.     The   animal  physiology  was   intro- 
duced at  Stockwell  at  the  wish  of  a  lady  who  offered 
to  give  prizes  to  the   students  if  they  had  instruc- 
tion of  that  kind ;  but,  as  to  the  others,  so  far  as  the 
actually  existing   classes  and    their   immediate    pre- 
decessors are  concerned,  it  was  owing  to  the  offer  on 
the  part  of  the  Science  and  Art  Department  to  give 
assistance  to  science  classes.     I  think  Sir  James  Kay- 
Shuttlcworth  will  know  better  than  I  do  that  there 
was  science  teaching  originally — there  was  a  class  of 
chemistry.     I  was  asked,  some  time  ago,  as  to  what 
changes  had  been  made   in  the  curriculum,  owing  to 
the  introduction  of  the  Revised  Code.     I  do  not  wish 
to  answer  the  question,  because  I  have  no  personal 
knowledge  of  it;  but  I  would  just  say.  incidentally,  in 
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connexion  with  your  question,  thnt  there  were  classes 
of  that  kind  ;  there  was  a  chemistry  class  I  know 
before  that  time,  because  the  present  teacher  of  che- 
mistry used  to  teach  chemistry  then. 


8204.  (Sir  J.  P.  Kay-ShvHleworth.)  Have  you 
laboratories  for  instruction  in  practical  chemistry  in 
connexion  with  the  Borough  Koad  Schools,  or  in 
experimental  physics? — None  at  which  the  students 
can  experimentalize  for  themselves,  but  we  have  one 
for  the  teacher  of  chemistry,  which  he  is  able  to  use 

The  witness  withdrew. 


in  preparing  experiments  in  In;  performed  in  tli<'  course 
of  the  lectures. 

8205.  But   the  students  do   not  receive  practical 
instruction  in  manipulation  in  those  laboratories? — 
No,   they  do  not.     There  have  been  several  cu-e-  in 
which  one  student   bus  wished  to  follow  out  a  certain 
expcrimen!,  and   he  has   been  admitted  as  an  excep- 
tional thing,  but  it  is  not  the  regular  tiling. 

8206.  (Cliiiiriiuni.)  Are  there  any  other  points  upon 
which  you  would  wish  to  give  the  Commission  infor- 
mation ? — I  do  not  know  that  there  are. 


.  I    liiiurne, 

/•;>./ ,  n. A. 

^  M;iy  1871. 


Adjourned  to  Tuesday  next,  at  half-past  11  o'clock. 
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The  REV.  CANON  ROBINSON,  M.A.,  examined.  Km:  Canm 

believe  that    you    were  the      the  appointment  of  lecturers,  with  a  payment  of  1001. 

a  year  to  each  lecturer.  The  first  lecturer  whom  we 
appointed  passed  in  physical  geography,  and  that  was 
thoroughly  and  extensively  taught  in  the  College. 
That  was  the  one  branch  of  science  to  which  we  did 
pay  some  attention.  We  sent  in  a  lecturer  also  for 
applied  mechanics,  but  he  failed.  Our  third  lecturer 
passed  in  English  history,  which  is  a  purely  literary 
subject.  The  course  of  study  laid  down  by  the 
Government  gave  the  choice  of  alternative  subjects, 
and  we  generally  took  either  English  literature, 
languages,  or  mathematics,  and  omitted  the  scientific 
department,  as  we  were  allowed  to  make  our  choice. 
The  few  students,  also,  who  remained  for  three  years, 
and  who  were  allowed  to  take  a  high  course  of  reading. 
during  the  third  year  selected  either  Latin  or  moral 
philosophy,  and  we  passed  men  in  both. 

8210.  What  became  of  those  third  year's  men  ? — 
They  went  to  schools  of  rather  a  higher  type.     One 
of  them,  the  best  man  that  we  ever  sent  out,  as  a  third 
year's  man,  has  been  very  successful,  indeed,  at  the 
well-known  school  of  West  Buckland.     I  sent  him 
there  when  the  school  was  opened  ;  he  has  left  now, 
but  he  has  been  there  most  of  the  time    since  he 
left  the  College,  and  has  made  that  school  what  it  is. 

8211.  Have  you  had  any  opportunities  of  observing 
what  the  action  of  the  Revised  Code  has  been  on  the 
higher  teaching  ? — I  have  had  no  direct  opportunities 
of  doing  so  myself,  but  I  could  judge  to  a  certain 
extent  from  past  experience  what  the  probable  effect 
would  be,  and  my  own   impressions  have   been   very 
much  confirmed  by  the  testimony  of  all  those  with 
whom  I  have  conversed,  with  the  masters  whom  I 
left  behind   me   at   York,   and   others.     There   was 
necessarily  a  depreciation  in    the   whole   system   of 
study,  and  very  many  persons  connected  with  the 
Training  Colleges   have  altogether   condemned    tin- 
change.     I  think,  in  some  respects,  it  is  to  be  con- 
demned, but  I  am  not  quite  sure   that  I  should  speak 
as  strongly  as,  perhaps,  others  may   speak   upon    the 
subject.     There  was  some  justification  for  it.     The 
students,  the  greater  part  of'  them  at  all  events,  did 
not  come  into  the  Colleges  with  very  much  acquire- 
ment, and  they  were  apt,  in  attempting  to  take  high 
subjects,  to  neglect  elementary  subjects,  so  that  there 
was  a  danger  of  an   unreal   and   superficial   sort  of 
training,  a  man  endeavouring,  for  instance,  to  acquire 
some    knowledge   of  Latin   with    a   very   imperfect 
knowledge  of  his  own  language  ;  but   the  great  fault 
of  the  syllabus,  I  think,  is,  that  it  consists  too  much  of 

4  B  3 


8207.  (Chairman.)  I    believe  that    you    were 
Principal  of  the  York  and  Ripon   Diocesan   Training 
College  for  several  years  ? — From  the  year  1853  to  the 
year  1863. 

8208.  During  that  period  what  is  commonly  called 
the   Revised   Code   came   into    operation  ? — It  only 
began  to  come  into    operation  just    as   I   was  leaving 
York.     L  was  there  under  the  old  state  of  things.     In 
fact  I  was  there   under  two   conditions   of  things.     I 
found  the  College  in  a  transitional  state  when  I  went 
there.   It  had  been,  in  the  first  instance,  a  college  where 
the  majority  of  the  students  were  not  pupil  teachers,  but 
students  who  had  been  sent  by  country  clergymen  to  be 
trained  for  a  year  or  so,  and  to  go  back  to  country 
schools.     The  students  of  the  College  were  in  many 
cases  very  deficient,  indeed,  in  attainments ;  they  only 
got  a  superficial  training,  with  a  little  general  know- 
ledge, and  then  they  went  back  to  keep  small  country 
schools.    But  the  pupil  teacher  system  was  coining  into 
operation  at  that  time,  and  we  gradually  increased  our 
number  of  pupil  teachers,  and  diminished  our  number 
of  candidates   of   another  class,   until,  by   the  time  I 
had  been  there  two  or  three  years,  I  think  we  scarcely 
had  any  students  in  the  College  who  were   not  pupil 
teachers,  and  who  had  not  served  an  apprenticeship  of 
five  years,  who  had  not  been  regularly  taught,  nearly 
all   being   Queen's  Scholars.      Of    course   that   class 
of  teachers  was   very  much  in   advance  of  the  older 
type  ;  they  came  up  fairly  well  prepared  ;  many  of 
them    were   men  of   very    considerable    ability,    and 
carried  their  course  of  study   considerably  higher.     I 
found,  when  I  went  to  York,  a  certain  amount  of  science 
teaching   in   the  College,  but   not    a  great  deal.     My 
predecessor  was  a    man  of  some  scientific  attainments, 
and  he  bad  endeavoured  to  give  lectures  in  chemistry, 
but  the  character  of  the  students  was  such  that   they 
were  not  able  to  turn    them   to  very  much    account 
generally.     I  must  own,  that  under  my  own  manage- 
ment, we   rather  took  the  line  of    literature    than   of 
science.     I  am    not  a   man    of  scientific  attainment, 
myself,  and  I  rather   developed  the  College  in  a  lite- 
rary   direction.      We  introduced,  at  1113-  suggestions 
English  literature,  and  Bishop  Temple,  who  was  then 
the  Inspector,  persuaded   the    Education  Department 
to  admit  that   on  to  the  syllabus,  and  we  gave  very 
great  prominence  to  it. 

8209.  Was  science  taught  to  any  extent,  during  the 
period   that  yon    held  the   office  ? — It    was   scarcely 
taught  at  all.     We  took  advantage  of  the  Government 
Minute,  which,  I  think,  was  passed  in  1854,  authorising 
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Htt.(\,,,,m      -  ;i  are  cither  elementary  or  tluit^  aro   not  of 

RM»*oH.M.A.  u  very  educational  character  themselves.     Km-  instance, 

Mich'sMl.j, -el-  as  geography  and  English  history  cover 

;•  wide  range,  and  the  amount   of  time  which  a 

student  must  devote  to  them   is  not  compensated   for 

hv  tiie  amount  of  training  that  he  gets  from  them; 
li'c  gets  a  great  number  of  fuels  into  liis  head,  hut  ho 
si-Mom  gets  the  power  of  using  those  facts  to  much 
purpose. 

8212.  Does  the  syllabus  date  later  than  the  Revised 
Code? — The  syllabus   followed   the  Kevised  Code,  I 
think  in  the  succeeding   year.     I  only  speak   from 
memory.     As  your  Grace  knows,  the  last  six  or  seven 
years  of  my  life  have  been  rather  out  of  association 
with  Training  Colleges,  or  with  that  particular  branch 
of  work. 

8213.  Have  you  had  any  opportunity  of  examining 
the  New  Code  which  has  just  been  issued  ? — Yes  ;  I 
have  looked  through  that  code,  and  there  seems  to  be 
a  promise  of  better  things  there.     Some  encourage- 
ment is  given  now  in  elementary  schools  to  what  are 
called  specific  subjects  ;  the    payments   on  results  are 
not  simply  for  reading,   writing,   and  arithmetic. 
may.  perhaps,  be  allowed  to  say  that  I  do  not  quarrel 
wit  lithe  principle  of  payment  by  results.     I  think,  in 
that  respect,  the  Revised  Code1  has  been,  on  the  whole, 
an  advantage.     I  believe  it  has   brought  about   the 
effect  of  having  elementary  subjects  more  thoroughly 
and  more  generally  taught  in   schools,  and  probably  it 
will  be  found  that  there  are  more  boys  who  have  the 
faculty,  at  all  events,  of  reading  mechanically  than  was 
the  case  before.     I  think  it  is  very  desirable  that,  in 
addition  to  the  payment  on  those  elementary  subjects, 
there  should  be  encouragement  given  to  higher  sub- 
jects, and  that  the  New  Code  of  1871  gives  by  the  pay- 
ment of  3*.  to  each  scholar  who  passes  in  one  of  certain 
specific  subjects,  which  the  scholars  are  at  liberty  to 
choose  from  a  very  considerable  number.     The  only 
objection  to  the  code  in  its  present  form  is,  that  the 
limitations  are  so  great  that  a  school  can  very  seldom, 
I  am  afraid,  gain  all   the  advantage  which  it  ought  to 
gain  from  the  arrangement.   The  limitation  is  to  15s.  a 
head  ;  and  as  the  payment  is  6s.  on  the  average  attend- 
ances, 12s.  on  the  elementary  subjects,  and  3*.  on  each  of 
two  specific   subjects,  it  follows   that  the   maximum 
which   a    scholar  might  earn   for   his  school    is    24s. 
When  he  has  done  that,  the  earning  is  cut  down  to 
15s.,  so  that  it  destroys  very  much  the  encouragement 
of  the  study  of  higher  subjects  ;  they  can  get  as  much 
money  without  them  as  with  them,  in  fact. 

8214.  Do  you  know  what  was  the  highest  amount 
that  a  teacher  could  earn  under  the  code  which  has 
just  been  superseded  ? — The  limit  was  the  same,  I 
think,  but  the  average  amount  was  4s.  The  payment 
upon  each  subject  was  2s.  8d.  ;  that  was  8s.,  making  a 
total  of  12.v. 

821,5.  Now  12s.  is  raised  to  15s.  ;  was  12s.  the 
maximum  previously,  and  1.5s.  the  maximum  now  ? — 
No;  12s.  represents  the.  amount  that  any  pupil  could 
earn,  as  opposed  to  24s.,  the  amount  he  can  earn 
under  the  present  code.  The  limit  on  what  is 
actually  paid  is  what  it  was  before,  viz.,  15s.  on  the 
•  40  attcin!, 

^1(>.  Then  it  is  doubtful  whether,  under  the  New 
there  will  be  really  any  practical  encouragement 
I'm-  the  teaching  of  any  other  subjects  than  quite  ele- 
mentary ones  ? — I  would  not  say  that,  because  it 
would  also  increase  the  chances  of  the  teacher  in 
'iig  his  money  :  it  gives  him  a  wider  margin,  and 
iy  be  induced,  therefore,  to  make  himself  as  sate 

h'1  Can,  not  only  by  teaching  elementary  subjects, 
mil  by  ha\ing  other  Subjects  to  fall  back  Dp 

S217.  A  man  might  think  it  an  easier  way  of  earning 

l.j.«.  by  attending  exclusively  to  the  more  elementary 

--lie  would  be  tempted  to  introduce  for  his 

own  -ake  the  higher  subjects,  because  the   teaching  of 

l1"'"'    is    much    more   agreeable    than    mere    routine 

•c2Is.   Do  you  think  that  that  is  generally  the 
with  most  teachers  ?— I    think  so,  and   one  argument 
in    '"  'he    Revised    Code    was,  that  the   ten- 


dency of  teachers  before  was  to  devote  their  time  and 
attention  in  a  very  great  degree,  to  the  higher  e: 
and  to  subjects  that  could  be  taught  in  a  more  rhetorical 
sort  of  way.  For  example,  in  history  he  could  take 
an  incident,  or  an  epoch,  apd  lecture  to  his  class,  which 
was  much  pleasanter  than  a  hard  grind  at  elementary 
arithmetic  or  ut  mechanical  reading  ;  and  it  was.  to  a 
certain  extent,  true  that  the  teachers  from  the  training 
colleges  were  disposed  to  pay  more  attention  to  those 
subjects  which  had  a  little  show  and  interest  about 
them,  and  with  which  they  could  make  a  little  display 
in  the  school,  and  to  neglect  the  more  mechanical 
work. 

8219.  Then  yon  expect  that  the  New  Code  will  have 
a  certain  amount  of  influence  in  encouraging  teachers 
to  give  more  time  to  the  higher  subjects  ? — I  hope  so, 
and  I  think  that  the  effect  of  introducing  that  provision 
will  be  to  restore  the  higher  subjects  in  our  better 
elementary  schools  to  the  position  that  they  ought  to 
occupy.  In  many  of  the  schools  it  would  be  very  diffi- 
cult to  do  much,  because  the  children  stay  for  so  short 
a  time,  and  hitherto  they  have  been  so  very  irregular 
in  their  attendance.  In  connexion  with  that  subject,  I 
may,  perhaps,  mention  that  we  hope,  on  the  Endowed 
Schools'  Commission  to  give  an  additional  encourage- 
ment in  the  case  of  primary  schools  that  are  also 
endowed  schools,  by  applying  some  of  the  endowments 
to  the  same  purpose,  and  by  restricting  the  trustees  in 
fact  to  use  the  endowments  for  the  purpose  of  those 
higher  subjects,  so  that  they  may  be  able  to  encourage 
boys  to  remain  longer  at  school,  and  to  take  those 
subjects,  by  giving  them  prizes  and  exhibitions  on  con- 
dition that  they  do  so.  In  .schemes  whicli  we  have 
put  out  for  elementary  schools,  we  have  introduced 
clauses  to  that  effect,  that  the  endowments  shall  be  used, 
among  other  objects,  in  giving  exhibitions  to  encourage 
a  longer  stay  at  the  school  with  a  view  to  the  study  of 
specific  subjects. 

8220.  Does  your  Commission  propose  to  make  the 
teaching  of  science  compulsory  in  all  endowed  schools  ? 
— Yes  ;  in  all  endowed  schools  we  introduce  into  every 
scheme  physical  science  as  a  necessary  subject. 

8221.  Do  you  include  in  the  term  endowed  schools 
such   elementary  schools  as  are  endowed  : — Not  so 
directly  ;  we  do  not  insist  upon  physical  science  as  a 
matter  of  course,  but  we  include  it  amongst  those  snb- 
jects  to  which  the  endowment  may  be  applied,  and  we 
say  expressly,  in  fact,  that  one  of  the  uses  to  which  the 
endowment  may  be  put,  in  an  elementary  school,  is  to 
provide  apparatus  or  to  assist  in  establishing  lectures 
or  lessons  in  natural  science,  as  the  circumstances  of 
the   locality  may   suggest.     The   difficulty  that   one 
foresees  in  providing  for  the  teaching  of  science  in  all 
secondary  schools  is,  who  is  to  teach  it,  and  even  the 
introduction  of  a  more  scientific  department  into  the 
existing  training  colleges  would  not  remedy  that  de- 
liciency.     We  must  not  look,  I  think,  to  the  existing 
training   colleges    to   supply    teachers    for    secondary 
schools. 

8222.  Supposing   a    third    year's    course    were,    in 
general,  added  to  the  prc-ent  two  years'  course  at  the 
training  colleges,  do  you  think  that  those  who  went 
through  that  third  year's  course  would  not  be  capable 
of  undertaking  the.  management  of  the  science  teach- 
ing ? — I  think  they  would.     I  think  that  some  of  the 
iiest  men  in  the  training  colleges,  even  under  the  pre- 
sent circumstances,  would  be  the   very  best   men   for 
the  lower  type  of  secondary  school  at  all  events.     I'.ut 
when  1  say  that-  we  must  not  look  to  that,  I  think  that, 
in  the   first  place,  the   Education    Department    would 
very  much  object  to  pay  for  the  training  of  those  men 
for  the  purpose  of  elementary  education,  and  then  have 
iheni  drawn  off  to  secondary  schools,  more  especially 
as  the  demand  for  the  teachers  of  primary  ,-chools  will 
l>e  \  cry  greal  for  some  time,  and  will  not  be  adequately 
met.      It  is  desirable,  if  possible,  to  introduce  into  our 
secondary  schools  a  somewhat  higher  class  of  teachers. 
1    mean    socially  a    higher   class.      The   pupils   in   the 
training  colleges  are,  in  a  great  degree,   taken  from  a 
lower  grade    of  Mieiely  than    the   pupils   in  secondary 
schools  would  be,  and  it  is  not  desirable,  perhaps,  that 
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(to  teachers  should,  as  a   rule,    bo   socially  below   the 

level  of  llieii-  pupils. 

8223.  llu\e.  any  sources  occurred  to  \tni  i'niin  \vliich 
:i|q>ly  of  such   teachers   could   be    drawn  ? — The. 

establi.-hmeni  of  (raining  colleges  in  connexion  with 
secondary  schools  has  been  suggested,  and  we  have  it 
under  cun-ideration,  although  we  have  noi  yet  come 
to  any  delinile  conclu-ion.  In  that,  case,  we  should 
C'lideavour  to  apply  any  available  endowment  that  we 
could  pill  our  hands  upon  to  establish  such  a  college, 
and.  in  such  a  college,  we  should  provide  for  scientific 
inslruction  as  a  \erv  prominent  branch  of  studv,  and 
require  that  the  students  should  lie  especially  trained 
to  teach  science. 

8224.  Are  there  not  a  certain  number  of  inslai. 

at  present,  in  which  science  is  taught  in  secondary 
schools? — No  doubt  there  are  some,  but  I  am  afraid 
that  il  is  the  exception,  at  present,  and  not  the  rule, 
and  1  should  greatly  fear  that  it  is  not  very  thoroughly 
and  efficiently  taught  ;  it  is  apt  to  be  taught  in  a 
somewhat  snperlicial  and  perfunctory  way,  very  much 
through  text  books,  for  instance.  A  great  many  men 
who  undertake  to  teach  science  are  merely  in  the 
position  themsehcs  of  having  read  up  a  certain 
amount  of  science,  which  they  retail  very  much  as 
they  take  it  in.  and,  therefore,  I  think  that,  in  order  to 
have  science  thoroughly  and  efficiently  taught,  it 
would  be  necessary  to  devote  a  good  deal  of  attention 
to  the  training  of  science  teachers.  It.  is  not  merely 
the  knowledge  of  science  that  is  sufficient,  but  thev 
should  be  trained  in  the  method  of  teaching.  And 
even  with  regard  to  that  subject,  more  than  most 
subjects,  i  have  great  faith  in  the  results  of  training 
teachers.  I  think  the  diilerencc  between  a  trained 
and  an  untrained  teacher  is  very  great,  whatever  be 
the  subjects  that  he  has  to  teach,  but  it  appears  to  me 
thai  in  teaching  science  the  difference  would  he  more 
especially  observed,  lie  ought  to  be  able,  not  only  to 
impart  the  knowledge,  but  he  should  be  a  good 
manipulator  and  know  how  to  teach  it  practical!; 
experimentally,  and  that  can  only  be  done  by  careful 
training-. 

8225.  (Sir  J.  P.   Kay-ShuUlevwrtk.)  And,  liko- 
wi.-e.  it  is   important  that  he  should  be   able  to  adapt 
his  instruction  to  the  vnriou     <  of  minds   that, 
he    may    have    to    teach  '( — Quite   so,   and    he    ought 
to  have  got  his  knowledge,  nol  simply  from  books,  but 
from  objects  ;  his  course  of  study  ought  to  have  been 
of  a  very  experimental  character. 

S22G.  One  of  the  chief  difficulties  in  teaching  being 
the  adaptation  of  the  teacher's  mind  to  the  minds  of 
the  scholars,  which  vary  exceedingly  in  the  different 
ranks  of  social  life  ? — Yes,  that  kind  of  flexibility  is 
almost  a  natural  gift.  In  teaching  pupils  under 
training,  one  sees  a  marvellous  difference  between 
men  of  the  same  intellectual  calibre.  One  man  seems 
at  once  to  be  able  to  put  himself  en  rapport  with  his 
pupils,  and  another,  of  equal  attainment*  and  equal 
general  ability,  can  establish  no  relation  between 
him.-elf  and  them  at  all. 

8227.  At  the   same   time,  this   kind  of  mechanical 
facility  may  be  given  to  a  man  of  mind  with 
respect  to  particular  classes  of  his  pupils  ? — Yes.    An 
average   man  can,   by  training,  be  taught   to  impart  a 
great  deal  of  information. 

8228.  (Chairman.')   Supposing    that    training   col- 
leges for  secondary  schools,  such   as    you  have  been 
speaking  of,  could  lie   established,  do  you  think  that 
an  adequate  supply  of  teachers   could   be   turned  out 
from  them  ? — I  should  hope  that   ;i   very  considerable 
supply    of    teachers    would    grow   up   by    degrees  ;   it 
would  open  a  new  career  to  a  good  many  young  men. 
The  establishment  of  exhibitions,  in  different  secondary 
schools,  for  teachers  at  in.-titutions  of  that  kind,  would 
induce  many  scholars,  who  have  no  very  great  career 
before  them  otherwise,  to  betake  thein-elvcs  to  training 
Colleges,   and    to    be,  ehers.      When    such    en°- 
(.•ouragement    was    given    to    masters    in     elementary 
schools,  it.  led   to  a  greater   influx  of  pupils,  and   one 
may  hope  that  it  would  lie  so  in  li  secondary 
schools,  when  once  the  field  was  opened  out. 


8229.  I  think  yon 

that  ihe  Kndowed  School.-'  Commissioner.,  did  not 
inlend  to  lay  down  any  \ery  definite  and  prcej-e  ruleh 
as  to  the  character  of  the  seien-  lit  in 

secondary  schools,  but  simply  to  state  that  (•••rtain 
brancho  <  must,  be  taught,  lea\  ing  it  to  the 

managers    of    the    schools    tie  lo    say    which 

bmuuhflsi — Wo  felt  that  we  must   do  that,  1. 
the   first  place,   it    will   often    be  r    the 

ehools   to  decide  on  what  su' 

shall  be  taught   by  the  consideration  of  what  subject. - 
their  leachcr  is  able  to  teach;   and   local  circm.-h 
will  also  very  ol'ien    indicate/  what   the  subjects  ought 
to  be.      We    think   it   better,   on  the  whole,   that   our 
scheiinM  should  not.  be  too  detailed  and  too  minute  in 
their  direction*]  but  should  leave  a  good  deal  open  to 
the  judgment  and  experience  of  the  go\crning  bodies, 
hoping     that     they     them-elves     will     become     more 
educated,   as  time  goes  on,   and  better   able    to 
the  circumstai, 

8230.  Do  you   imagine   that   training   colleges   for 
sccondan  schools  will  be  much  more  expensive  than 

:itary  schools  ? — They  would,  perhaps, 
be  a  little  more  costly  if  they  were  organi/ed  upon 
the  same  principles,  that  is  to  say,  if  they  were  insti- 
tutions into  which  the  students  were  received  and 
boarded.  It  would  be  necessary  to  make  arrange- 
ments for  men  of  a  somewhat  superior  class,  and  a 
little  more  in  .  ce  with  what  they  had  been 

accustomed  to.  In  the  ordinary  training  colleges,  ihc 
students,  though  they  are  young  men  of  18  and  20, 
herd  together  very  much  like  school  boys,  they  have 
no  private  studies,  they  occupy  large  rooms,  which  are 
cla-s  rooms,  and  they  study  altogether  in  a  mass 
under  the  charge  of  monitors  who  cnfore 
and  they  have  no  access  to  their  dormitories  except 
when  they  are  going  to  bed.  Probably,  in  such  train- 
ing colleges,  it  would  be  necessary  to  give  the  students 
private  studies,  or  to  put  two  or  three  of  them  into 
one  study. 

8231.  If  the  buildings  were  once  provided,  do  you 
imagine  that   such  colleges   would    be   to  any   extent 
self   supporting  f — 1   think    so,    to    a  very   consider- 
able extent  ;    because,   if  you  consider    the   class  who 
would  use  them,  they  would  be  better  able  to  pay  for 
their  education,  and"  I  think  they  would,  to  a  great 
extent,   do   so   if  it,  opened   a   fair    career    t>j    them. 
They  could    always  be    assisted  by  exhibitions.     I  do 
not  estimate  that  the   necessary  outlay  in  establishing 
those  colleges  would  be  greater  than  in  the  case  of 
the   present   normal  colleges  on  that  account,  because 
the  difference  of  expense  would  be  met  by  the  capacity 
of    the    pupils     to    pay    something    themselves.     In 
training  colleges,  at  present,  they  pay  little  or  nothing. 
During  the  time  that  our  College  at  York  was  most  pros- 
perous, when  we   had   80   students,  (here    wa*  not  a 
man  in  the  whole  College  who  paid  a  sixpence  for  his 
education  ;    the    Government    paid    every     shilling. 
The  average  cost  is  probably  45/.  or  507.  a  head,  and 
if,    therefore,    we    could    devote    an    endowment    of. 
perhaps,  L',000/.   a   year   to   maintain  a  college  which 
i.ad   good   buildings,  the  students  would    be   able  to 
contribute   the   rest  without  any  very  great  hardship. 
It  would  then  lie  very  much  cheaper  than  an  University 
education,    or    even    than    many    other    professional, 
educations. 

8232.  (Dr.  Sliiirjii'i/.)  Do  you  consider  it  essential, 
or   very   material,  that  the   students   should  reside  in 
the  College:1— My   own    experience  of   the  Training 
College  that  I  had  to  do  with  would  induce  me  to  .-ay 
yes  ;  but,  looking   at  the  different  type  of  students,  _1 
should   say    thai    il    would   not   be  so  material  in  this 
case  as  iu'the.  other  case.     1  think  that  they  might  be 
more   safely   allowed   to   live    in    lodgings   and   attend 
lectures;   in    that   case,   the    C  i    "L-ing 
placed  in  some  town  where   accommodation  could  be 
found  for  them. 

8233.  (Sir  J.  r.  Kriy-Shtittlacorth.')    In   coming 
to  that  conclusion,  I  apprehend  that  you  conceive  that 
they  would  be  of  a  riper  age  and  of  a   highel    station 
in  society,  as  you  have  already  said,  and  of  somewhat 
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more    ,-\p.-riemv   of   life  ?— They  would   have  more 
experience  of  life,  and  probably  a  little    more  self 

control,  and,  although  not  older  in   years,  they  would 

9  M«y  1871.  i,,.  ,,•!,.,.  ;„  habits  and  experience  ;  I  imagine  that  they 
•  would  be  about  the  same  age  as  the  students  at  train- 
ing coll.  •£••-,  from  17  or  18  to  20, but  the  students  in  a 
training  college  at  18  are  sometimes  not  so  advanced 
,..••  so  experienced  or  so  manly  as  an  Eton  or  Harrow  boy 
of  16  ;  they  have  not  much  more  power  of  taking  care 
of  themselves  and  keeping  out  of  mischief  than  boys 
of  1.'  or  !<;. 

8234.  Would  your  experience  confirm  the  evidence 
which  the  Commission  has  received  concerning  the 
verv  larue  amount  of  moral  success  which  has  been 
attained  by  the  training  colleges  in  the  future  lives 
and   conduct   of   the   young  men  who  have  passed 
through   them  ? — I   should   say  so  to  a  very   great 
extent ;  I  do  not,  of  course,  know  what  testimony  you 
have   received,   or   how   far  it   has    gone,    but   my 
own  testimony  would  go  a  considerable  way  in  that 
direction. 

8235.  The  testimony  which  the  Commission   has 
received  has  amounted  to  this,  that  the  amount  of 
failure  has  been  so  small  that  it  is  scarcely  appre- 
ciable ? — Something  will  depend  upon  the   circum- 
stances of  each  individual  training   college.     When 
there  are  many  training  colleges,  no  doubt,  one  will 
have  an  advantage  over  all  the  others   from  situation 
and  prestige,  and  will  have  the  pick  of  the  students, 
such  a  college,  for  instance,  as  St.  Mark's,  which,  both 
from  its  being  one  of  the  first  established,  could  always 
draw  the  cream  of  the  students,   and  did  so,  and  so 
did  Battersea  in  its  best  days.     I  have  no  doubt  that 
they  have  very  few  men  of  a  decidedly  inferior  type, 
but  we  were  not  so  fortunate  as  that  in  the  provincial 
schools.    We  were  obliged  to  take  in  a  certain  number 
of  men  who  were  not  very  much  in  sympathy  with 
their  calling,  who  were  morally  and  mentally  of  rather 
a  coarse  fibre,  and  those  men  did  not  always  turn  out 
so  satisfactorily  as  one  could  wish,  but  still  they  were 
in  a  minority,  and  a  very  considerable  number  of  men 
who   came  under  my  observation   became   excellent 
schoolmasters,  and  I  believe  thoroughly  earnest  and 
admirable  men  in  many  ways.     In  fact,  I  could  point 
to  a  great  many  of  my  old  pupils  who  have  pressed 
on  from  one  point  to  another  until  they  have  obtained 
very  considerable  positions.     Those  form  a  very  large 
and  an  increasing  number.     I  constantly  hear  of  fresh 
Ceases   of  such   students  who  take   their   degrees  in 
London,  and  a  certain  number  have  gone  into  the 
church,  and  others,  some  of  the  very  best  of  them,  have 
worked  on  from  the  day  that  I  sent  them  out,  10  years 
ago,  to  the  present  day,  in  the  same  school  without 
changing,  which  is,  perhaps,  as  good  evidence  of  a 
man's  character  and  stability  as  can  be  given. 

8236.  Therefore,  if  there  were  no  insurmountable 
difficulties    to  its   accomplishment,   your    preference 
would  be  decidedly  given  in  favour  of  the  same  cor- 
porate system  of  discipline  and  training  of  scientific 
students  as  obtains  with  respect  to  the  students  at 
elementary  training  colleges  ? — I  should  prefer  it,  with 
some  modification  adapted  to  the  class.     Even  in  our 
Training  College,  if  it  had  been  possible,  I  should  have 
liked  to  have  introduced  a  little  more  of  what  we  call 
the  I'niversity  element,  as  regards  the  habit  of  life,  and 
not  to  have  had  it  quite  so  gregarious,  to  have  given 
tl,.    men    a  little  more  isolation.     It  is,   of  course,  a 
matter  of  finance  to  some  extent ;  you  could  not  give 
each  man  his  separate  study,  but  I  should  have  liked 
to  have  done  it.     The  defect  of  the  system  was,  what 
I  call,  its  extremely  gregarious  character.     The  men 
ui  re  always  more  or  less  living  in  a  small  crowd,  but 
if  it  could  be  mixlified  or  remedied,  1  think   it  might 
be  made  a  very  healthy  and  beneficial  system. 

8237.  My  question  bad  reference,  not  to  that  pecu- 
liarity so  much  as  to  the  influence,  upon  the  principles, 
the    menial   character,   and    the    development   of    the 
moral  qualities  of  the  student,   al    the  same  time  that 
tl  '•    highest    intellectual   qualification   consistent  with 
the  object  of  his    training  wa-   also  obtained  ? — That, 
of  course,  is  of  very  leading  importance,  and  may  be 


turned  to  very  great  account,  and  I  think  it  is  capable 
of  being  applied,  if  not  equally,  almost  equally,  under 
the  two  systems. 

8238.  (Professor  Huxley.')  I  apprehend  that  when 
you  speak  of  the  gregariousness  of   those  students, 
you  mean  to  imply  that  the  habit  of  keeping  them 
constantly  under  superintendence  rather  diminished 
their  self-reliance  and  the  power  of  acting  for  them- 
selves ? — I  think  it  did.     We  had  to  deal  with  young 
men   of  18,  19,  and  20  very  much   as  you  deal  with 
school  boys  of  13  or  14,  imposing  rigid  silence  during 
study  hours,  and  massing  them  all  together  in  large 
bodies  for  study.     We  could  hardly  ever  give  them 
an  opportunity  of  being  alone.     Until  a  man  went  to 
his  bedroom  at  night,  and  after  he  left  it  in  the  morning, 
he  was  never  alone  at  all. 

8239.  When  those  young  men  were  subsequently 
turned  out  into  the  world,  they  must  have  been  ex- 
ceedingly deficient  in  that  knowledge  of  the  world 
which,  in  point  of  fact,  even  an  Eton  schoolboy  gets  ? — 
They  were  no  doubt  to  a  very  great  extent  deficient 
in  the  knowledge  of  the  world,  not  only  from  the  two 
years  which  they  spent  in   the  training  college,   but 
from   the   character   of  their   life  before.     A.  pupil- 
teacher's  life,  his  five  years  of  apprenticeship  in  a 
school  from  the  age  of  13  to  18,  gives  him  a  very 
limited  sphere  of  observation.     As  soon  as  he  begins 
to  think  at  all,  he  begins  to  feel  that  his  only  work  is 
to  teach,  and  he  gets  into  a  kind   of  mechanical  way 
of  looking  at  almost  everything  as  it  bears  upon  his 
calling ;  first  as  a  pupil  teacher,  then  as  a  student, 
and  afterwards  as  a  schoolmaster. 

8240.  Do  you  think  that  that  iu  any  degree  ac- 
counts for  what  everybody  has   noticed  who   has  had 
much  to  do  with  schoolmasters  of  the  class  you  refer 
to,  who  are,  of  course,  in  many  ways  excellent   and 
estimable  persons,  what  I  may  call   the   pedagogic 
habit  of  mind,  their  being  absolutely  certain  about 
everything,  and  exceedingly  confident  as  to  their  own 
knowledge,  and  the  precision  and  accuracy  of  it ;  do 
you  think  that  this  training  has  anything  to  do  with 
that  ? — I  think  it  is  very  possible,  it  is  almost  inevitable. 

8241.  In  your  experience,  does  something  of  that 
kind  characterise  schoolmasters  very  largely  ? — There 
is  some  tendency  of  that  kind,  no  doubt.     When  a 
boy  begins  to  teach  at  the  age  of  13,  and  is  accustomed 
to  have  what  he  says  received  by  a  class  of  boys,  as  a 
matter  of  course,  he  naturally  comes  to  state  opinions 
without  thinking   it   necessary  to  give   reasons   for 
them,  or  even  to  see  that  there  are  reasons  for  them. 

8242.  (Sir    J.    P.  Kay-Shuttleworth.)  It  is  the 
general   tendency,  is   it    not,    of   the   schoolmaster's 
profession  ? — It  is  inevitable. 

8243.  And,  also,  when  the  amount  of  instruction  is 
itself  very  limited,   the  capacities  of  the  students  are, 
of  course,  only  developed  to  a  limited  extent  ? — Yes. 
And  another  phase  of  the  same  thing  is,  that  they  are 
too  apt  to  come  to  look  at  all  knowledge  merely  as  a 
thing  which  they  are  to  teach  again. 

8244.  (Professor  Huxley.)  Do  you  think  that  living 
in  lodgings,  under  proper  regulations,  would  tend  to 
correct  that  evil  tendency  of  the  training  in  training 
colleges  ? — I  think  that  it  would  have  the  advantage 
that  I  referred   to  just   now,   of  giving  a  man  more 
privacy    and  isolation,  and  enabling  him  more  deci- 
dedly to  choose    his    own   associates  from   some  con- 
geniality of  feeling  and  of  mind. 

8245.  Would  it  not,  at  the  same  time,  give  a  young 
man  the  habit  of  taking  care  of  himself  and  not  being 
so  very  helpless,  as  young   men  brought  up  under  in- 
cessant supervision  during  the  two  most  active  years 
of  their  lives  commonly  are  ? — Yes,  it  would  probably 
have  that  effect  also.     The)-  would  have,  to   a  certain 
extent,  to  provide  for  themselves,  and  make  arrange- 
ments for  their  own  living. 

8246.  (Kir  J.  P.  Kay-8huttleworth.)  Are  yon  quite 
sure  that  there  is  a  balance  of   advantages    and  dis- 
advantages.   On  the  one  hand,  we  have  had  evidence 
from,    as   you    say,   a   training    college  placed    in  the 
best  position  for  the  reception  of   students,  that   the 
amount  of  moral  failure  has  been  almost  inappreciable, 
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and,  generally  speaking,  I  Iliink,  I  may  say,  that  if  wo 
were  to  examine  tlie  Principals  of  our  Training  Col- 
leges we  should  find  tin;  ainoiuil  of  moral  failure  to 
lie  lint  small  ? — I  think  so. 

SlMT.  Taking  that  into  account,  and  1  he  fact  that 
the  teaching  class  is  prepared,  in  its  subordinate 
relations,  to  net  ngain  in  cliurgc  of  scholars  under 
some  supervision,  do  yon  think  that  the  balance  of 
advantages  would  not  be  on  the  side  of  the  discipli- 
nary training  and  residence  in  a  college  nilhcr  than 
of  a  residence  in  lodgings? — It  would  depend  very 
much  upon  how  inneli  discipline  you  could  bring  to 
bear  upon  the  students  in  lodgings.  As  you  are 
aware,  in  the  1'niversilies  it  is  possible  to  apply  as 
much  discipline  to  a  student  who  is  in  lodgings  as  to 
a  student  who  is  in  college,  and  1  think  that  the 
Principal  of  a  Training  College  might  see  as  much  of 
those  students  who  were  in  lodgings,  ami  require 
them  as  strictly  to  conform  to  certain  rules  as  if  ho 
had  them  all  within  the  walls  of  the  building  ;  ami, 
if  that  could  be  done,  I  think  the  advantage,  might 
be  on  the  side  of  lodgings. 

S24H.  Would  you  be  so  kind  as  to  state  to  the  Com- 
mission what  is  the  modification  of  the  system  of 
living  in  licensed  lodgings  which  you  conceive 
might  be  adopted,  and  which  would  approach  some- 
what to  the  discipline  of  a  training  college  ? — My 
view  would  be  this,  that  students  might,  without 
much  loss  to  the  good  etleet  of  discipline,  bo  allowed 
to  live  in  private  lodgings  if  those  lodgings  were  in 
some  way  licensed  and  under  the  direct  supervision 
of  the  authorities  of  the  college,  it  being  understood 
that  if  any  breach  of  discipline  were  encouraged  in 
connexion  with  the  lodging  house,  the  license  would 
be  withdrawn,  that  students  so  lodging  should  be 
required  to  present  themselves  at  the  college  at 
certain  times,  not  only  to  receive  instruction,  but  to 
partake,  say,  in  any  common  religious  service  (if  there 
were  a  chapel,  that  they  should  be  required  to  attend 
the  chapel)  ;  and  they  should  also  be  brought  in 
contact,  in  other  ways,  with  the  Principal ;  and  if  the 
college  provided  a  common  hall,  it  would  be  an 
advantage  that  they  should  dine  in  the  common 
hall. 

8249.  The  difference  consisting  in  their   lodging 
in  a  licensed  house,  subject  to  the  discipline  of  the 
College,  but  not  necessarily  forming  a  part  of  it  ? — 
Just  so  ;  pursuing  their  own   studies  privately,  and 
master  of  their  own  hours  within   certain  limits,  but 
constantly  brought  within  the  College  influences  by 
being  made  partakers  of  some  common  life. 

8250.  (Chairman.)  Do  you  think  that  such  a  sys- 
tem would  work  in  London,  for  instance,  or  in  any 
other  very  large  town  ? — I  think  it  might  be  made  to 
work  in  any  large  town. 

8251.  (Professor  JInxley.)  Yon  have  told  us,  have 
you   not,   that  the   Endowed   Schools'  Commissioners 
are   prepared   to   enforce   the   teaching   of    physical 
science  in  all  the  schools  under  their  superintendence  ? 
—Yes. 

8252.  May  I  ask  what  is  meant  by  the  teaching  of 
science.     Do  you  insist  that  the  teaching  should  be 
made    practical  ? — We    do    not    go    further,    and   we 
hardly  see  how  we  can  go  further,  than  to  introduce 
science  into  the  programme  of  the  studies  as  one  of 
the    necessary    subject?.       It    must    rest    with    the 
governors  of  the  school  what  subjects  shall  be  taught, 
and  it  would  be  their  duty  also  to  see  that  they  are 
taught  soundly  and  efficiently. 

8253.  I  ask  the  question,  because  1  think  it  would 
make  nil  the  difference  in  the  world  to  the  satisfaction 
of    persons  interested    in     the    teaching     of    science 
whether  that  condition  was  insisted  on  or  not.   There 
are  a  great  many  of  us   who   have   a  very  strong 
interest    in    the  progress   of  scientific    teaching,    and 
who   would  look    upon   the  mere    book   teaching   of 
science  as  almost  as   bad  as  nothing  at  all,  and  that 
such  teaching  would  be  wholly  devoid  of   the  dis- 
ciplinary uses  of  science  in  education  ;  you  leave  that 
point,  you  say,  to  the  governors  ? — It  is  in  fact  left  to 
the  governors,  and  we  do  not  see  how  we  could  do 
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otherwise,  without  prescribing  by  the  scheme  more      //,-,..  i  „„„„ 


than  we  think  a  body  like  ours  ought  to  prescribe. 

S251.  (('liiiirniiiii.)  Alllion;;li  voti  do  not  prescribe 
the  practical  studies  in  experimental  physics  and 
chemistry,  yon  have  the  power,  aud  you  would  be 
glad  to  exercise  it  upon  the  application  of  the  gover- 
nors with  a  view  to  the  erection  of  laboratories,  and  the 
provision  of  apparatus  ? — \\"e  give  that  p'Tini-sion  in 
the  scheme'. 

N25.J.  (  I'niJ'i-nxtir  Ili/il<  ij.)  liniMiiuch  a*  laboratories 
are  requisite  lor  anything  like  a  thorough  practical 
leaching  of  even  the  mo.-l  elementary  science,  and  :i , 
the  governors  could  hardly  build  .such  Inboratorii  . 
without  your  sanction,  do  you  think  it  fair  to  sanction 
the  application  of  the  funds  of  the  schools  to  building 
laboratories  in  all  eases  in  which  you  insist  upon  the 
leaching  of  science  ? — With  regard  to  that,  I  ought  to 
observe  that  our  power  over  a  school  is  a  purely 
transitory  one.  It  merely  exists  while  we  are  pre- 
paring a  scheme  for  it,  and  when  the  scheme  is  made, 
then  we  cease  to  have  any  (hither  jurisdiction. 
Therefore,  all  the  power  that  we  give  the  governors 
we  must  give  them  by  the  scheme.  \W  provide,  as  1 
said  before,  for  a  certain  course  of  instruction  ;  we 
provide,  where  there  is  immediate  necessity  for  it,  I'm- 
the  erection  of  new  buildings  ;  and  we  introduce  :i 
clause  pointing  to  the  disposal  of  the  surplus  endow- 
ment, which  authorises  the  trustees  to  apply  it  for  any 
object  which  may  be  for  the  advantage  of  the  school, 
scientific  apparatus  or  otherwise.  So  that,  there  is  in 
each  scheme  a  permanent  standing  clause  under  which 
the  trustees  would  be  able  to  apply  any  funds  at  their 
disposal  to  provide  any  kind  of  scientific  apparatus 
that  was  necessary,  and  if  they  wished  to  build  labora- 
tories, of  course  they  would  be  able  to  do  so  under  the 
same  clause. 

8256.  But  would  not  the  powers  which  enable  you 
to  insist  upon  every  school  teaching  science,  enable 
you  to  insist  upon  their  finding  proper  appliances  for 
the  teaching  ? — We  could  no  doubt  do  so.     But  if  we 
leave  the  question  of  what  branch  of  science  is  to  be 
taught  open,  we  can    hardly  insist  upon  any  special 
kind    of   building    being    erected    or   any    particular 
arrangement  being  made ;  that  must  be  open  too. 

8257.  You  have  not   thought  it,  then,  desirable   to 
insist  upon  a  particular  kind  of  scientific  teaching  iu 
your  schemes,  or  upon  the  foundations  of  the  scientific 
teaching  being  laid  in  a  particular  way  ? — We  have 
hardly  felt   it  within  our  province,  in  the   first  place, 
to  prescribe  what  branches  shall  be  taught  in  any 
particular  school.     It  must  be  guided  very  much  by 
circumstances  of  which  persons  locally  connected  with 
any  school  are  generally  the  better  judges.     And,  as 
to  the  mode  of  teaching,  that  seems  rather  to  belong 
to  those  who  have  to  manage  the  schools  and   who 
have  to  teach  the  subjects. 

8258.  Many  persons  who  are  interested  in  the  teach- 
ing of  science  are  strongly  of  opinion  that  there  is  a 
certain  amount,  a  kind  of  elementary  scientific  teach- 
ing, which  is  the  foundation  of  all  scientific  teaching, 
and  that  no  difference  of  circumstances  can  make  that, 
more  desirable  in  one  place  than   it  is  in  another,  and 
I  was  going  upon  that  idea  when  I  put  the  question  to 
you,  because  if  the  Endowed  Schools'  Commissioners 
had  the  same  feeling  they  would  have  felt   themselves 
empowered,  I  presume,  to  insist  upon  that  particular 
kind  of  essential  elementary  science  being  invariably 
taught,   and   to    insist  upon   the   appliances  for   such 
teaching  ? — Perhaps,  I  ought,  to  say  that  our  Commis- 
sion does  not  consist  of  men  who  have  any  practical 
knowledge  of  science  teaching.     We  should  i>->t  cer- 
tainly feel  ourselves  competent  to  prescribe  with  any 
minuteness  of  detail,  either  what  science  ought  to  be 
taught  or  how  it  ought  to  be  taught,  but  I  think  that 
very  great  service  might  be  done  if  any  body  of  per- 
sons who  were  competent  to  express  an  authoritative 
opinion  could  put  out  something  by  way  of  instruction 
to  those  schools  when  they  get  their  schemes. 

8259.  But  then,  unfortunately,  it  would  be  optiona 
on  the  part  of  the  trustees  to  adopt  it  or  not ;  it  would 
not  come   with   the   authority   of    the   Commission, 

1  0 
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.,,„„../     where;,-   :U  pivsc.il.  1   apprehend,   tin-   Commissioners 

JMfaMijrJ.  imvc  ill.'  power  of  insisting  upon  this,  that,  or  the 

„,!,(.,.    mod,.  of  instruction  being  carried  out  .' — Bio 

9  May  1871.    doubt    we  could    insist,  for  instance,  absolutely  that 

chemistry  should  be  taught    in   every  school,  :ui«l  we 

roiilil  insist  that  every  lesson  should  be  given  experi- 
mentally ;  but,  as  I  said  before,  we  hardly  feel  justified 
in  imposing  upon  any  school  those  special  restrictions. 

8260.  lint,  if  you  had  felt  yourselves  to  have  suffi- 
cient reason   for    believing   that  it  was  proper  to  teach 
the  elements  of  phvsics  and  chemistry,  \vc  will  say,  as 
the  foundation  of  ail   physical  science  whatever,  I   pre- 
Minietliat  you  have  the  power  to  insist  upon  those  parts 
of  elementary  science  being  taught,  and  upon  the  pro- 
vision of  appliances  for  the  practical   teaching  of  those 
elements  I'— If  I  understand   yon   right,    if  we   were 
satisfied   that   those   branches  must  be   taught  as  the 
foundation   of  all   mure  advanced   teaching  of  science, 
then,  whatever  else  we   required,  or  whatever  else  we 
allowed  to  be  an  open  question,  we  might  impose  the 
I  c 'aching  of  those  branches  absolutely  in  all  cases.    We 
certainly  have   power  to  do  so;  but  I  could  not  say 
now  whether,  if  it  were  brought  distinctly  home  to  ns, 
we  should  at  once  act  upon  it. 

8261.  If  it  were  clear  to  you  that  that  was  the  proper 
thing  to  bo  done,  as   it  is   clear  to  you  that  certain 
brandies  of  mathematics  should  be  taught,  you  would 
be  able  to  insist  upon  it  ? — Quite  so.     I  may  say,  also, 
that  any  representation  made  to  us  by  competent  per- 
sons on  that  point  would  be  very  carefully  considered 
by  us.  and  we  should  be  glad  to  receive  suggestions  on 
any  such  points. 

8262.  Have  you  any  funds  at  your  disposal  which 
might  be  employed,  supposing  you  were  inclined  to 
employ  them,  in  the  shape  of  exhibitions  for  students 
in   training  colleges  for  science,  supposing  that  such 
training   colleges  existed  ? — Yes,  the  funds  of  any  or 
all  endowed   schools  might  be  used  for   that  amongst 
other  objects  ;  and,  in  fact,  the  tenor  of  all  our  schemes 
is  such,  that  it  would  be  always  in  the  power  of  the 
managers   to  apply  them,   or  some   of  them,  to  that 
object,  for  we   found  in  every  school,  or  at  all   events 
we  give  the  power  to  the  governors  of  founding,  exhi- 
bitions, and  we  make  those  exhibitions  tenable  at  any 
place  of  literary   or   scientific    study  which   may   be 
selected  by  the  students  and  approved  by  the  governors. 
So  that,  if  a  boy  in  an  ordinary  endowed  school  gets  an 
exhibition  of  20/.  or  30/.,  and  elects  to  go  into  a  science 
college,  there  is  nothing  to  hinder  him. 

3263.  Supposing  the  Government  were  to  establish 
a  science  training  callege,  I  presume  that  it  would  be 
a  fair  tiling  to  expect  the  endowed  schools  to  pay  for 
the  training  of  their  own  science  masters  in  that 
college,  and  that  would  afford  the  machinery  by  which 
it  might,  be  done,  I  presume  ? — Yes. 

8264.  There  would  be  nothing  inconsistent  with 
the  powers  of  the  Commissioners,  supposing  they 
were  inclined  to  do  so,  in  carrying  out  such  a  scheme 
of  that  kind  ? — It  would  be  quite  within  our  power  in 
any  endowed  school  to  fasten  an  exhibition  upon 
science  which  would  have  the  effect  which  you  refer  to. 
And,  no  doubt,  in  some  cases  we  shall,  where  the 
funds  are  considerable,  absolutely  assign  some  portion 
nf  ill'  in  expressly  to  science. 

82(i.5.  Do  you  at  present  make  any  exhibitions  in 
schools  tenable  at  places  of  instruction  which  the 
trustees  may  select  ? — In  all  cases.  I  think  every 
-cheine  that  we  have  published  ha-:  |h:ii  provision,  that 
(lie  exhibitions  shall  be  tenable  at  any  place  of  scien- 
tific or  professional  study.  We  throw  the  exhibitions 

as  widely  open  as  possible.  \Ve  consider  that  the. 
condition  would  be  fulfilled  even  if  they  were  taken  to 
a  medic, d  college  or  to  an  engineering  school. 

826'i.  You  spoke  of  the  difficulty  that  exists  at 
present  in  the  way  of  obtaining  science  teachers  in  the, 
endowed  schools  ;  do  not  you  think  that  that  diilieulty 
would  disappear  as  soon  as  the  demand  is  created,  ami 
young  men  Bee  that  they  can  get  a  living  by  some 
three  years'  training  in  a  science  college? — I  think 
that  the  demand  will  sooner  or  later  produce  the 
supply  ;  but  there  will  he  some  interval  during 


which  it  will  be  difficult  to  find  teachers  sufficient  in 
number  to  supply  all  the  schools  that  are  being  re- 
organised ;  and.  of  course,  we  must  anticipate  that,  in 
the  transition  stage,  there  would  be  a  good  deal  of 
.-hallow  superficial  science  teaching.  Hut  still  the 
feeling  that  it  must  be  taught  will  lead  to  gn 
ellbrts  to  have  it  taught  well,  I  think,  more  particu- 
larly if  science  colleges  are  established,  as  then'  is 
some  prospect  of  their  being  established,  in  dilfercnt 
parts  of  the  country.  There  is  an  effort  being  made 
to  establish  a  science  college  in  Yorkshire. 

8267.  (Cli(iinn<i/i.~)    Those    colleges    will     not     be 
specially  for  the  training  of  teachers  ? — No.  thev  will 
not.     They  are  intended  to  give  instruction  in  science 
of  every   kind  for    professional    and    manufacturing 
objects.    But  I  believe  that  the  promoters  of  the  York- 
shire Science  College  do  contemplate  a  training  depart- 
ment, which  I  think  it  is  very  desirable  to  ha\e.     The 
science  teachers  would  be  more  efficiently  taught   in 
the  science  colleges,  where  there  would   be  a  much 
greater  amount  of  machinery  and   apparatus  for  their 
instruction. 

8268.  More  efficiently,  yon  think,  than  at  the  special 
training  colleges  ? — I  think  so,  because  there  would 
be  greater  appliances.     Training  colleges  would  only 
be  able  to  have  a  limited  amount  of  apparatus,  and  to 
devote  a  limited  amount  of  time  to  scientific  study, 
because  there  would  be  a  greater  variety  of  subjects 
making  a  demand  upon  the  attention  of  the  students. 
It  might  de  desirable,  perhaps,  in  a  complete  and 
perfect  system,  that,  after  a  teacher  has  been  trained 
generally  for  the  work   of  a  schoolmaster,  lie  should 
spend  a  certain  time  at  an  exclusively  science   college 
if  he  means  to  be  a  science  teacher  also. 

8269.  (Professor   Smith.)    Considering    the    great 
willingness  which  has  been  shown  lately  by  the  older 
Universities  to  admit  men  of  very  different  stations 
in  society,  and  also  to  give  them  an  education  adapted 
to  their  purposes  and  intentions   in  life,  do  you  think 
that  it   might  be  possible   to   do   something  ut  the 
Universities    for    the    teaching   of  the   masters   in 
secondary   schools  to  whom  you  have   referred  ? — I 
have  sometime  thought  that  the  Universities  might 
take  up  the  subject  of  training  teachers  in  some  form 
or  other  by  establishing  a  chair  of  pocdagogy,  but  the 
difficulty  would  be   in  the   practical  part.     It  would 
be  very  easy  to  teach  the  theory  of  education  and  the 
theory  of  teaching  at  the  Universities,  but  they  would 
require  practising  schools  and  places   where   students 
could    be    put    through    all    the    manipulations    of 
teaching. 

8270.  Then,  it  would  be  on  account  of  the  difficulty 
of  providing  a  school  for  them  to  teach  in,  in  fact  for 
the  purpose  of  practice  ;  do  yon  think  that  that  would 
be  the  principal  difficulty  in  the  way  of  such  a  pro- 
posal ? — It  would  be  one  difficulty,  which  might  be 
overcome  by  the  Universities  either  utilizing  some  of 
the  local  schools  or  establishing  schools  of  their  own. 

8271.  I  should   like   to   know   if  that   is  the  main 
objection  that  you  would  entertain  to  such  a  proposal, 
or  if  yon  think   there  are  others  ? — The  question    is 
one  which  I  have  not  sufficiently  thought  out  to  be 
able  to  speak  at  once  with  very  great  confidence  upon 
it.     It  seems  a  little  departure  from  the  ordinary  and 
the  direct  objects  of  University  life.     The  students 
who  would   be  trained  would  hardly  be  able  to  enter 
into  the   same   curriculum  with  the   other   students  ; 
they  would  be  a  class  apart. 

8272.  Do  you  mean  that  the  attainments  which  you 
would  require  for  a  teacher  for  a  secondary  school 
would  be  below  those  that  are  required  at  present  for 
the  pass  degree  for  the  Bachelor  of  Arts  in  either  of 
the  (.'Diversities  ? — They  would  be  somewhat  different. 
They    would    not,  perhaps,  bo    lower    than    what   is 
sufficient,  to  enable  a  man  to   pass,  but  they  would  be 
of  a  somewhat  different  character.      They   would  be 
more  modern  and  more  general. 

8273.  But  the   requirements   for  the  Bachelor  of 
Arts  Degree  in  the  Universities  are  so  rapidly  assum- 
ing a  more  modern  character,  that  I  am  not  quite  sure 
whether  that  difference  would  really  continue   very 
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long  to  exist  ? — I  .should    like   to    see   the  experiment 
tried  ;it  the  University. 

8274.  (Sir  J.I'.  Kuy-Sliultlewortti.)    Is  it  within 
your  experience,  that  musters  of  grammar  sehouls  and 
other  secondary  schools,  seeking  assistants  and  select- 
ing them  very  much  liy  the   standing  of  a  young  man 
in     ihe     University    tripos,     have     found    themselves 
grievously   disappointed    in    his    power   of  giving    in- 
struction   in   the   sehiicil    in   consequence  of  his  total 
v.inl  of  method   and  skill  in  teaching? — Undoubtedly, 
in  very  many  cases,  I    have   heard  complaints   of  that 
kind. 

8275.  What  I  apprehend  you  see  is,  that  the  Uni- 
versity does  not  at  present  contain  within  it  the  means 
of  correcting  that  defect  of  skill   and  supplying  thai- 
power  in  the  art  of  teaching  which  is  essential  to  the 
success  of  a  young  man  whatever  his  attainments  may 
he  ? — The  University  makes  no  attempt  to  make  men 
teachers,  it  aims  at  making  them  scholars,  and  the 
consequence  is,  that  many  very  good   scholars  enter 
upon  the  work  of  teaching   in  the  most  perfect  igno- 
rance as  to  how  they  should  go  about  it. 

8276.  So  that  if  the  principal  or  the  master  of  an 
endowed  school  or  a  secondary  school  were  to  apply  to 
the  University  for  the  man  who  had  had  the   greatest 
success  i;i  the  science  tripos,  he  could,  at  present,  have 
ii"  assurance  that  he  would  be  agood  teacher  ? — iX'mie. 
The  only  evidence  that  ho  would  have  would  bo  that 
the  man  had  attainments  which  a  teacher  ought  to 
have. 

8277.  (Professor  Smith.)  Is  it  not  true  that  all  the 
teachers,  or  nearly  all  the  teachers,  in  the  first  grade 
schools   in  the   country  are  derived  from  the  Univer- 
sities, and  are  chosen  without  any  reference  to  their 
having  received  special  training  in  the  art  of  teaching, 
but  simply  with  reference  to  the  acquirements  which 
they  are  believed  to  possess? — I  believe  it  is  the  case. 
The  reason  why  the  schools  of  the  highest  grade  do 
not   select   trained   teachers   is,  because   the  trained 
teachers  generally  belong  to  a  much  lower  class,  and 
their  attainments  are  attainments  that  are  not  generally 
available  in  the  first  grade  schools. 

8278.  Do  you  hear  complaints  from  the  head  masters 
of  the  great  public  schools  in  the  country,  that  the 
young  men  whom  they  receive  from  Universities  and 
whom  they  take  from  high  positions  in   the  pass   lists 
and  honours  lists  of  the  Universities  give  them  much 
trouble,  owing  to  their  want  of  skill  in    teaching.     I 
mean  after  the  first  half  year,  perhaps,  or  after  a  very 
short  time  ? — I  have    not  been  sufficiently  in  contact 
with    the    head    masters    and   the    general    masters  of 
schools  to  be   able   to  speak  with  any   authority  upon 
that  point.     I  have  heard  such  complaints.     What  has 
come   more  directly  under  my  own   observation  is  the 
impression   which  one  gets  from  the  pupils  in  public 
schools,  as  to  the  want  of  power  of  many  young  masters 
to  maintain   discipline.     Even  when  they  can    impart, 
the    knowledge,  the  difficulty  is  to  get  boys  to  keep 
such  good  order  that  they  will  receive  the  knowledge. 

8279.  (Sir    J.    P.    Kay- Shuttleworth.)  Your  ex- 
perience  will    enable    you    to   tell    the    Commission 
whether,  seeing  that  certain  of  the  masterships  of  en- 
dowed schools  have  been  in  the  gift  of  the  colleges, 
they  have  not  often  selected  scholars  of  great  eminence 
whose  administration  has  been  fatal   to    the   school? — 
Certainly,  my  experience  enables  me  to  say  that  there 
have  been  such  cases. 

8280.  (Dr.  Sharpey.)  Is  it  the  case,  in  the  existing 
training  colleges,  that  board  and  residence  is  afforded 
gratuitously  to  the  pupils,  or  does  the  college  receive 
any  payment  for  it  ? — The  college  receives  payment 
and  yet   the  education  is,  as  far  as  regards  the  pupil, 
gratuitous.     It  is  paid  for  by  the  Government,  as  a 
rule.     The  students  in  the  training  colleges  compete 
for  what   are   called   Queen's  scholarships,  and  those 
Queen's  scholarships  give  free  admission.     In  some 
ca-es  now,  under  the  Revised  Code,  I  believe  there  is  a 
small  payment,  of  about  HI.,  exacted  from  a  certain 


number  of  -Indents  ;  but  with  that  exception  there  i  -  ,non 

no  payment.  !!•,!, m^m.  M    I. 

si's  I.  In  those  science  training  colleges  which  you 
would  contemplate  for  training  teachers  for  the  higher  '•'  'VIa>'  I871- 
schools,  would  you  propose  that  Ihe  maintenance  ..I' 
the  indents  should  be  gratuitous? — Not  altogether 
HO.  What  occurs  to  me  as  being  (he  proper  com 
to  provide  a  certain  number  of  exhibitions  open  t,, 
competition,  to  encourage  the  managers  of  endowed 
schools  to  allow  some  of  the  exhibitions  ill  connexion 
with  their  schools  lo  he  used  in  the  same  way,  and  to 
have  a  fixed  fee  tor  every  student  who  goes  to  the 
college,  but  to  allow  him  to  reduce  it  by  his  exhibi- 
tion if  he  can  -ret  one;  so  that,  in  most  of  iho-e 
colleges,  there  would  be  a  considerable  number  of 
students  who  were  uuitously  by  mean- of 

exhibitions  attached  to  the  college,  some  who  brought 
exhibitions  with  them  from  other  institutions,  and 
others  who  paid  the  expenses  of  their  own  training. 

8282.  But,  supposing  that  no  provision  were  made 
hi  those  colleges   for  the   residence  of  students,   the 
funds  would  go  a  longer  way,  would  they  not,   in  the 
establishment  of  such  colleges  than  otherwise,  'i — The 
outlay  would  be  loss  if  you  were   to  throw  the  main- 
tenance of  the  pupil  upon  himself,  but  if  you  make  the 
exhibition  of  sufficient  value  to  cover  the  cost  of  main- 
tenance as  well  as  the  instruction,  then  I  imagine  that 
it  would   be  quite  as  expensive  to  the  college  to  keep 
students  in  lodgings  as  to  keep  them  within  tliecollego 
walls. 

8283.  Except,  that  the  original  outlay  for  buildings 
would  be   less  ? — The  outlay  for   the   buildings,  no 
doubt,  would  lie  less. 

8284.  (Chairman.')    Are   there   any   other   points 
upon  which  you  could  give  us  any  information  ? — 
With  reference  to  the  action  of  the  Science  and  Art 
Department,  the  Science  and  Art  Department  1  think 
has  taken  action  in  the  matter  of  instruction  in  science 
since   I  ceased    to    be   connected   with  the  training 
schools  ;  but  it  has  occurred   to   me    that   very  con- 
siderable    encouragement    might    be    given     in    the 
existing   training  colleges  to   the  study  of  science,   if 
the    Science    and    Art  Department,    or    the    Educa- 
tional Department  either,  would  do  for  the   training 
colleges  what  now  the  Revised  Code  does  for  schools, 
namely,  make  a  supplemental  grant  for  some  specific 
subjects.     The  grant  made  by  the  Education  Depart- 
ment to  the  training  schools  is  paid  in  a  lump,  100/. 
upon   every  pupil,  who  has  been  two  years  in  the 
college,   and    who    has    been    two   years   in   charge 
of  an  elementary  school,  and  obtained  a  certificate. 
That  represents  the  general  training  of  a  pupil  and  the 
cost  of  it.    If  besides  that  there  were  a  specific  payment 
for  as  many  students  as  acquitted  themselves  well  in 
a  scientific  examination,  the  colleges  might  be  induced 
to  take  up  the  study  of  science  with  more   spirit,  and 
if  the  syllabus  were  modified  so  that  the  second  year 
was  made  a  little  more  free  for  those  higher  subject--, 
and   if    the   elementary  and    general   subjects   were 
limited  more  to  the  first  year's  course,  I  tbink  that  a 
good  deal  would  be  done,  as  far  as  elementary  schools 
go,  in  elementary  normal  colleges  to  promote  scientific 
study. 

8285.  Has  the  Science  and  Art  Department    any 
direct  relations  with  the  training   colleges  at  present  ? 
— Yes,  the    training    colleges   are   able   to   send    in 
students  to  pass  certain  examinations  in  science,  in 
physical  geography,  or  inorganic  chemistry,  or  physic*. 
The  Science  and  Art  Department   makes  certain  pay- 
ments.    I  noted   down   the  amount  which  had   been 
paid  in  1869  to  all  the  colleges,  and  it  was  341 /.  io  :!1 
colleges,  giving  an   average   of  about  11 1.  ;\  piece.     I 
do  not  understand  the  s^leni  sufficiently  well  to  know 
what  it  is. 

8286.  Yon  rather  contemplate  that  more  direct  rela- 
tions might  be  entered  into  between  the  Science  and  Art 
Department  and   the   training    college's   than   exi.-t    at 
present  ? — Or,   rather,    I    think    it   would   he   more    in 
harmony  with  the  general  arrangements,  if  the  Educa- 
tion  Department  did  it — if  it  were   paid   out  of   the 
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parliamentary  grant  which  is  applied  to  eiliication  present  earn,  if  they  arc  paid  upon  the  results,  they 
cUrectlj  to  the  training  colleges,  and  if  ft  college,  in  should  also,  upon  producing  certain  scientific  results, 
fad,  were  toM  that  ill  addition  to  what  they  can  at  get  additional  payment. 

The  witness  withdrew. 

Adjourned  to  Friday  next,  at  half-past  11  o'clock. 


6,  Old  Palace  Yard,  Westminster,  Friday,  12th  May  1871. 

PHESKNT  : 

in-  <;KV<I  Tin-.  i>ri\E  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


Itight  Jit-r.  ..'. 


12  May  1*71. 


'I'he  Mo:.(  Hon.  The  M.VK(>Ul.s  w  LAN8DOWKK. 

Sir  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 

Sir  JAMI:<  PHILLIPS  KAY-SHUTTLEWOKTII,  Uart. 


IIi:xuY  JOHN  STEPHEN  SMITH, Esq.,  M. A.,  F.R.S. 


BEKXIIAUD  NAMUELSOX,  Esq.,  M.P. 
WILLIAM  SIIAKPKY,  Esq.,  M.D.,  Sec.  U.S. 
THOMAS  HKXKY  HUXLEY,  Esq.,  LL.D.,  F.1J.S. 


The  Riglit  Rev.  JAMES  FKASEK,  D.D., 

8287.  (Chairman.)  1  believe  your  Lordship  acted 
for   some   time  as  Diocesan  Inspector  in  the   Diocese 
of    Salisbury? — Yes,    iind    also    in    the    Diocese    of 
Oxford. 

8288.  Were  there  a  considerable  number  of  schools 
in  your   district? — No,   it    was  a  small  area  in  each 
case,  including,  in  Salisbury,  I  think,  15,  and,  in  Berk- 
shire, 18  parishes,   with  a  corresponding    number  of 
schools.    I  have,  however,  a  much  wider  experience  of 
niral  schools   than   that,  because   1  was  employed  as 
Assistant  Commissioner  under  the  Duke  of  Newcastle's 
Commission  of  1857-8,  and,  in  the  course  of  that  in- 
quiry, a  specimen  agricultural   district  was  assigned  to 
me,  which  included   parts  of  the  counties  of  Dorset, 
Somerset,  Hereford,  Worcester,  aud  Devon.      In  the 
course    of    that  inquiry,    I    visited    very    nearly  400 
parishes,  and  about  400  schools.      Some  of  them   were 
town  schools,  in  such  towns  as  Dorchester,  Crewkerne, 
Yeovil,  and  Hereford,  but  they  were  all  of  them  agri- 
cultural   towns,    and    the    centres   of  an   agricultural 
community,  so  that,  in   describing  them,  generally,  I 
may  say  that  they  were  rural  schools. 

8289.  Was  any  considerable  proportion  of  them  also 
under  Government  inspection  ? — •  !  should  say,  speaking 
roughly,  about  one-third  of  the  whole  number. 

8290.  Was  not  the  Duke  of  Newcastle's  Commission 
appointed    considerably  before    the   issue  of    what  is 
commonly  known  by  the  name  of  the  Revised  Code  ? — 
They  reported  in  1861,  before  the  issue  of  the  Revised 
('"<!••.     I  may  add,  that,  I  have  also  acted  as  Assistant 
Commissioner  under  a  more  recent  Commission  in  1867, 
a  commission  to  inquire  into  the  employment  of  women 
and  children  in   agriculture,  especially  with  a  view  to 
their  education,  and,  in  the  course  of  that  inquiry,  1 

I  ceitain  number  of  schools. 

8291.  A  large  number  of  the  schools  in  the  agri- 
cultural parishes  were  not,   I   believe,   affected  by  the 
operation  of  the  Revised  Code? — Those  that  were  not 
receiving  Government  aid,  of  course,  were    not  at  all 
affected  by  the  Revised  Code. 

8292.  I  imagine  that  a  very  large  proportion  of  the 
schools    that    yon   visited  were  not  under  Government 
ii.-peetion  ? — Probably   two-thirds   of  them  were  not 
tinder  Government  inspection,  and  one-third  was. 

82°.'5.  Have  you  had  any  means  of  observing  the 
effect  of  that  Code  ? — Yes  ;  I  had  an  opportunity  of 
observing  it  in  the  schools  of  my  own  parishes.  1  had 
the  management  of  rural  schools  for  nearly  2o  years. 
I  conducted  one  of  those  schools  at  one  time  under 
the  old  system,  and  subsequently  under  the  new 
sy.-tem,  so  that  I  bin  e  bad  an  opportunity  of  comparing 
the  two. 

8294.  Was  nny  considerable  change  made  in  conse- 
quence of  the  issue  of  that  Code  ? — Not  as  regards 
the  management  or  instruction  of  the  school. 

829o.  Was  more  education  in  the  rudiments  of 
science  given  previously  ? — Possibly  there  was  in  some 


Lord  Bishop  of  Manchester,  examined. 

of  the  better  schools,  here  and  there.  But,  in  speaking 
of  the  rudiments  of  science,  I  am  not  quite  sure  whether 
it  was  not  under  the  influence  of  some  prizes  given  by 
Miss  [now  Lady]  Burdett  Coutts  for  the  promotion  of 
knowledge  in  what  were  called  common  things,  that  an 
attempt  was  made,  for  a  short  time,  to  convey  the  rudi- 
ments of  science  into  the  minds  of  agricultural  children. 
In  the  case  of  the  mistress  of  my  own  school,  I  recom- 
mended her  to  go  into  Salisbury  for  an  examination 
on  that  subject,  and  she  gained  the  first  prize,  and 
that  encouraged  her  to  attempt  to  indoctrinate  my 
rural  children  in  Wiltshire  with  a  little  knowledge  of 
the  merest  rudiments  of  science. 

8296.  You  were  also  a  considerable  time,  were  you 
not,  in  America,  acting  as  Assistant  Commissioner  ? — I 
spent  fi ve  months  in  America  collecting  information  for 
the  Schools'  Inquiry  Commissioners  as  to  the  system 
in  the  common  schools  of  the  United  States  aud  of 
Canada. 

8297.  Could   you   mention   any    of  the   results  at 
which  you  have  arrived,  from  your  examination  of  the 
American  schools,  which  you  think  might  be  available 
as    suggest  ions   for   the   improvement  of   elementary 
education   in  England  ? — I  have  summarised,  in   my 
Report,  the  points  in  which  I  think  we  might  take  some 
hints  with  advantage  from  the  American  schools,  but 
those  points  have  chiefly  reference  to  the  mode  of  their 
support,  and  to  the  gradation  of  schools.     Those  are 
very   important  points,  but  it  is  almost  impossible  to 
institute  a  comparison  between  the  American  system 
and  ours,  from  the  fact  that  the  graduated  system  con- 
templates a  child  being  under  continuous  instruction 
from  the  age  of  five  to  the  age  of  18,  though,  of  course, 
children!   drop  out  of  the   system  at  any  conceivable 
point  in  it.     In  New  York,  a  very  large  proportion  of 
the  children   never  get  beyond  the  primary  schools, 
which  would  be  analogous  to  our  infant  schools,   and 
you   may  imagine   the  extent  to  which  the  dropping 
out   to  which   I  allude  prevails,  when  I   tell  you  that 
the   total  number   of  children   in   the  schools  of  New 
York  was  something  like   80,000,  of  which   number, 
half,  probably,  may  be  assumed  to  be  males,  and  yet 
the  High  School,  the  Academy  as  it  was  called,  answer- 
ing to  the  High  School,  through  which  nominally,  in 
theory,  every  hoy   was    expected    to  pass,  only  num- 
bered about  800   boys.      By  the    hypothesis    of    (he 
American   system,  every  child  that  enters   school  at 
five  years  of   age   is  supposed   to   remain    under  in- 
struction till  18.     That  is  so  entirely  different  from 
the  facts  with  which   j  on  have  to  deal  in  elementary 
schools  in   England,  that  it   is  almost  impossible  to 
institute  any  comparison. 

8298.  Though  that  may  be  the  theory,  in  reality  a 
large  number  of  them  terminate  their  education  at  an 
earlier   period? — Infinitely    the    larger    proportion. 
School-attendance  is  determined  by  the  same  causes  that 
determine  the  question  here ;  that  is  to  say,  by  the 
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of  the  parents.  If  the  parents  can  afford  to  dispense  with 
the  earnings  of  their  children,  they  will  let  them  run 
through  the  whole  system,  but  as  soon  us  the  earnings 
of  children  are  of  importance  to  the  parents,  they  take 

them  out  of  the  system,  because  there  is  no  compulsion 
requiring  the  children  to  go  through  the  whole  course 
for  the  13  years,  which  arc  implied  l>y  the  theory. 

S2!W.  \Ylml  do  you  say  as  to  the  knowledge  of  the 
children  who  leave  the  American  schools,  we  will  say 
at  13  or  14,  as  compared  with  English  children  of  the 
same  age.  Is  the  proportion  about  the  same  as  in 
the  majority  of  the  elementary  schools  in  England  ? 
— My  general  impression  is,  as  I  have  stated  in  my 
Report,  and  I  think  it,  is  an  impression  which  was  shared 
by  most  of  the  intelligent  and  far-sighted  educators  in 
America,  by  such  gentlemen  as  Mr.  PJiilbrick,  the 
Superintendent  of  the  Boston  schools,  that  their  system 
is  infinitely  too  multifarious  ill  its  range,  and  includes 
too  many  subjects,  and  that,  as  a  consequence,  the 
children  leave  school  with  a  certain  smattering  of 
knowledge  spread  over  n  very  la-^e  space,  but  with 
very  little  accurate  acquaintance  of  any  subject.  The 
complaint  that  I  heard  constantly  made  was,  that  im- 
portant subjects  got  crowded  out;  that  the  programme 
was  so  wide  that  one  subject  thrust  out  another.  It 
seems  to  be  the  ambition  of  the  American  parent 
that  his  children  should  know  a  little  of  everything, 
and  the  consequence  is,  that  they  know  very  little  of 
anything  thoroughly  well.  In  the  Boston  schools 
themselves  I  found  a  very  strong  desire  prevailing  (  [ 
do  not  know  how  far  it  has  been  carried  out)  to 
contract  the  programme  rather  than  to  extend  it. 
If  you  were  to  refer  to  my  Report  and  see  what  the 
programme  of  subjects  is  that  a  teacher  in  a  high 
school,  or  a  grammar  school,  in  America,  is  expected 
to  teach  his  children,  you  will  see  that  it  contains 
almost  every  know-able  thing.  Of  course,  it  is  not 
realized,  but  that  is  the  theory. 

8300.  (Sir  J.   P.  Kay-Shnttlcworth.)  Your  Lord- 
ship's   experience    has   first    been    personally    in    the 
management  of  your  own   parochial  school,   then  as 
Diocesan   Inspector,  and  then   as   Assistant  Commis- 
sioner to  the  Duke  of  Newcastle's  Commission  over  a 
wide  area  in  the   West  of  England  ? — Yes,  and  subse- 
quently as   Assistant   Commissioner  under   the    more 
recent   Commission  to   inquire    into   the  condition   of 
women  and  children   in  agriculture,  specially  with   u 
view  to  their  education. 

8301.  (Chairman.)  Is  that  Commission  still  sitting? 
— They  have  reported  two  or  three  times,  but  I  think 
they    have   not   yet   published   their  final  Report   and 
Recommendations.     It  is  a  Commission  of  t«o  only — 
Mr.  Carleton  Tufnell  and  Mr.  Seymour  Tremenheere. 

8302.  (Sir  J.    P.    Kay-Shutll.eicorth.')    You    have 
had  to  consider  the  condition  of  elementary  cduc'ilion 
in  America,  and  have  reflected  and  reported  upon  all 
those  subjects.     Assuming  that  there  will   be   an   in- 
crease  in   the  efficiency   of  elementary  teaching,    and 
assuming  also  that,  by  the  operation  of  the  compulsory 
clauses,  the  attendance   of  the  children  will  be   more 
regular,  and  will   be   prolonged  to  a  later  age   than  it 
is  at  present,  and  that  the   appliances  of  the   school 
will  be  improved  ;  assuming  all  those  things,  have  you 
formed  a   conception  of  what  will   become   the  proper 
subjects  for    instruction    to   children    in    agricultural 
districts  in  an  elementary  school  up  to  the  ago  of  13  ? 
— Your  assumptions  are   so  very  wide1  that  they  have 
gone  a  great   way  ahead  of  the  present  condition  of 
things,    and    I    have    hardly    formed    a    conception 
of  what   would   be  the,   proper  course  of   instruction 
under   such    an    improved  state  of  things.      You  have 
assumed  the   greater   ciiiciency  of  the  teachers,  and  I 
do  not  see  the   way  at  present  to  that.     You   have 
assumed  a  very  eflieient   system  of  compulsion  ;  I  do 
not  sec  the  way  even  to  that  at  present.    I  should  be 
very  glad  if  both  these  improvements  could  be  effected  ; 
but   until  they   are,  it  is   very  difficult  to  form  one's 
conception  of  the  proper  subjects   for  instruction  to 
children   in  agricultural  districts  upon  any    different 
basis  from  that  which  exists  at  present. 


830.'!.  Taking  any  schools  which  have  most  nearly    ni,jhi  lt,,-.j. 
fulfilled    those   conditions  in  agricultural  parishes,  von     /•>•/.,/,  !>.!>. 


have  had  before  you  in  them  examples  of  a  '_'r< •; ate r 
degree  of  success  than  has  been  on  the  average 
obtained,  May  not  this  success  enable  you  to  arrive 
at  such  n  conception  ? — I  have  seen  two  rural  school-, 
and  a  third  school,  which  was  in  the  city  of  l|,.|-c- 
ford,  which  might  almost  be  called  a  rural  school, 
both  of  which  certainly  were  remarkable  schools  .-,„,! 
which  owed  their  success  entirely  to  exceptional 
causes.  One  was  the  school  at  King's  Sombonie  in 
Hampshire,  which  was  brought  into  a  condition  of 
remarkable  efficiency  by  the  late  Dean  of  Hereford. 
Another  was  the  school  at  Abboti's-Ami,  under  tin- 
management  of  the  Honourable  and  Reverend  Samuel 
Best,  which  was  a  direct  off-shoot  of  the  King's 
Sombonie  School,  and  locally  situated  in  its  neigh- 
bourhood; and  the  other  was  the  Bluecoat  School  in 
Hereford,  which  was  watched  over  with  great  care  hv 
Dcan  Dawes,  and  upon  which  1  remember  that  1 
reported,  and  in  a  note  to  my  Report,  to  the  Duke  of 
Newcastle's  Commission,  I  said  (hat  I  heard  a  lecture 
given  by  the  head  master  to  his  first  class,  I  think  it 
was  upon  flame,  or  some  common  subject  of  that  kind 
involving  scientific  principles,  which  was  given  with 
remarkable  intelligence,  and  which  I  think  every 
child  in  the  class  certainly  appreciated.  I  have  bean! 
also  of  a  very  remarkable  school  in  Suffolk,  under 
Professor  Ilenslow,  the  late  Professor  of  Botany  at 
Cambridge,  in  which  I  am  told  that  botany  was  made  to 
play  the  same  part  in  the  education  of  children  that 
grammar  or  arithmetic  plays  in  other  schools;  but  I 
consider  that  the  success  of  those  schools  was  entirely 
owing  to  the  special  influences  and  advantages  which 
they  enjoyed.  The  King's  Sombonie  School,  which 
had  reached  a  very  high  pitch  of  pre-eminence 
among  other  rural  schools  under  Dean  Dawes,  I  have 
not  visited  since,  but  I  understand  that  it  has  la. 
under  the  present  management  into  the  normal  con- 
dition of  a  rural  school,  neither  better  nor  w 
The  Abbott's-Ann  School  is  probably  much  in  the 
same  condition  that  it  was,  because  Mr.  Best  is  still 
watching  over  it.  The  condition  of  the  Bluecoai 
School  at  Hereford  I  cannot  now  say  anything 
about. 

8304.  'With  respect  to  King's  Sombonie,  is  it  within 
your  knowledge  to  what  extent  Dean    D.nves   himself 
personally  taught   in  the  school  in  the  early  period  of 
its  history  ? — I  believe  throughout  his  residence  there 
the  school  was  impregnated  with  his  personal  influence, 
that   he   directed  the  whole  course  of  study,  and   that 
he  taught  in  it  very  largely. 

8305.  And  also  probably  he  taught  the  master  ? — 
Yes,   he  taught  the  master,   and,  to   the  liest  of  my 
recollection,  his   master   had   not  been   at  a  training 
school.     I   am  not  quite  certain  upon  that  point,  but 
to  the  best  of  my  recollection  the  master  had  been 
entirely  trained  by  Dean  Dawes. 

8303.  At  the  time  that  you  visitel  it,  from  what 
classes  were  the  scholars  drawn  ? — They  were  drawn 
from  all  classes.  In  that,  respect,  it  was  as  nearly  as 
possible  a  reproduction  of  the  American  common 
school.  I  do  not  think  that  there  were  anv  gentry 
resident  in  the  parish  ;  it  was  a  parish,  if  I  remember 
rightly,  with  a  population  of  about  1,000,  < 
entirely  of  tenant  farmers,  agricultural  labourer.--,  and 
the  ordinary  classes  of  village  tradesmen  and  mecha- 
nics ;  and,  I  believe,  the  children  of  all  tho 
frequented  the  school. 

8307.  Was    that    also     the     ease    with    respect    to 
Mr.   Best's   school? — Yes.     I   may  add    that    I  know 
more  of  that,  because  I  resided  within  seven  niii- 
Mr.    Best's   school,  and  I  often  heard  it  spoken  of.     I 
believe   that  Mr.   Best's   school,  from   its   excellence, 
drew  several  children  even  fiom  the  to wn  of  Andover, 
which  was  two  or  three  miles  distant. 

8308.  Belonging    to   what    class? — I    should    think 
bclon^inir   to  the   class  of  small   tradesmen,  or   people 
who  had   sufficient  intelligence   to  appreciate  a  good 
education  for  their  children. 
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Ri,kt  r  8309.  To  what  ohMM  did  the  scholars  of  the  151ue- 

;  at  lien-ford  l-clong  ?-I  believe, aa  its  name 

implies,  that  they  were  of  the  working  olMHa  ;  n  was 

an  oidimu  v  endowed  charily  school. 

ihey    hoarded    and     lodged? — 1     tliink 

I    believe   they    were   ilay    M-liolars.      There  was 

nothing  special   about  tin'  Blue-coat    School  beyond  the 

geBeralhigb  av-ragc  ol'  intelligence  among  the  children. 

T  iiu-ivly  remember  noticing  in  my  Report,  in:s  Ibot- 
ii,.tr.  thai  1  had  heard  a  lesson  given  upon  some  subject 
nt'  phvsical  science  which  seeiued  to  me  to  lie  fully 
appreciated  liy  the  children,  but  the  extent  to  which 
r.idiinentary  instruction  in  physical  science  was  given 
in  that  school  1  am  not  pre]>ared  to  state. 

s;>ll.  Can  yon  state,  with  respect  to  Mr.  Best's 
.vehool,  theext'ent  of  iiistnielioii  in  physical  science? 
1  tin  not  think  they  have  a  laboratory,  but  they  have 
chemical  apparatus  there ;  and  1  believe  the  scholars 
are  taught  a  little  elementary  chemistry.  There  was 
also  apparatus  for  teaching  physical  geography  and 
the  principles  of  astronomy  ;  and  these  are  probably 
the  main  subjects  of  a  scientific  character  which  are 
taught  there. 

s;lll'.  Looking  to  the  schools  which  are  receiving 
annual  grants  from  the  Committee  of  Council,  and  arc 
taught  by  certificated  masters,  with  the  usual  propor- 
tion of  trained  pupil  teachers,  have  yon  any  expectation 
that,  without  the  special  advantage  of  such  men  as  Mr. 
lli --I  or  Dean  Dawcs,  it  would  be  easy  to  secure  even 
l  lie  same  amount  of  success  in  teaching  physical  science 
in  those  schools  as  was  accomplished  by  Mr.  Best:  and 
Demi  Duwcs  ? — I  should  think  it  almost  impossible 
without  corresponding  efficiency  and  interest  in  the 
management.  J  look  upon  the  success  of  the  schools 
which  1  have  mentioned  as  entirely  due  to  the  personal 
influence  in  the  on.  case  of  Dean  Dawes,  and  in  the 
other  date  of  Mr.  Best. 

8313.  Taking  an  efficient  elementary  school  with 
the  best  trained  certificated  masters  and  the  usual 
amount  of  assistance  from  pupil  teachers  or  assistant 
masters,  what,  would  you  think  would  be  the  proper 
subjects  of  instruction,  and  to  what  extent  do  you 
think  that  institution  in  physical  science  could  be 
introduced  up  to  the  age  of  J3  or  14  ? — Speaking  of 
rural  districts,  unless  one  can  hope  to  retain  children  to 
later  period  in  life  than  they  are  generally  retained  now, 
— 11  or  12  is  quite  the  extent,  and  in  fact  in  my  Re- 
port to  the  Duke  of  Newcastle  I  said  10  or  1 1  ;  but  even 
if  yon  could  keep  them  at  school  till  13, — I  do  not  think 
that  with  any  educational  advantage  could  you  extend 
the  program  me  of  study  much,  if  at  all,  beyond  what  it  is 
now.  No  doubt  the  subjects  that  are  taught  at  present 
may  be  taught  with  a  great  deal  more  intelligence  and 
be  utilized  more  ell'cctively  as  educational  instruments, 
so  i hat  a  child  at  13  may  leave  school  with  a  much 
mure  developed  understanding  and  much  greater  capa- 
city of  fastening  his  mind  upon  anv  subject  to  which 
it  may  afterwards  be  directed  than  is  the  case  at 
present  ;  but  I  do  not  think  that  in  the  interest  of 
education,  in  the  sense  of  developing  what  mental 
power  a  child  possesses,  you  will  gain  anything  by 
adding  to  the  present  programme  of  instruction. 

s.'Jl-t.  Taking  the  subject  of  physical  geography  in 
its  widest  sense,  yon  would  think,  probably,  that  con- 
siderable advancement  could  be  made  in  a  more  logical 
teaching  of  physical  geography  than  existsat  present? 
— Thai  varies  very  much  in  different  schools.  I  think 
that  in  the  bc-t  CUM  of  rural  .-ehools  now  geography 
i-  taught  in  a  fairly  intelligent  manner.  1  remember 
ill  my  own  school  my  children  could  have  told  you  the 
can--  of  the  change-;  of  dav  and  night,  and  what  it  is 
that,  produces  the  changes  of  In.  .  and  thev 

had  some  notions  of  such  physical  facts  as  the  relative 
distance  of  the  sun  and  moon.  I  recollect  particularly 
on  o  on  an  itinerant  lecturer  came  to  give  a 

led  lire  lo  mv  children,  and  the  first  two  classes  were 
admitted.  The  man  had  got  a  number  of  diagrams 
illustrating  astronomical  phenomena,  but  he  confounded 
the  diameter  of  the  moon  with  its  distance  from  llie 
earth,  and  he  ma.le  ihe  moon  2,000  miles  from  the 
earth.  The  children  a.-ked  me  the  next,  morning 


whether   the  man  was  right,   as   they  thought   that  I 
had  told  them  something  very  dillereiit  from  that. 

sill.").  Would  they  understand  such  phenomen 
the  tides? — They  had  intelligence  enough   to   nndcr- 
-laml  it.  if  it  had  been  properly  explained. 

83H).  But  any  improvement  which  could  be  made 
in  extending  a  knowledge  of  physical  geography,  so 
as  to  give  a  better  acquaintance  even  with  the  main 
features  of  geology,  with  such  phenomena  as  tho-r  of 
the  tides,  you  would  not  object  to,  as  falling  outside  the 
legitimate  province  of  efficient  elementary  teaching  ? 
— Certainly  not  :  anything  that  would  enable  tea' 
to  teach  what  they  now  teach  with  more  intellk 
and  as  instruments  of  greater  mental  development,  I 
think  would  be  extremely  desirable,  but  it  must  be 
taught,  remembering  the  age  of  our  children,  more  in 
a  concrete  than  in  an  al.»traet  form.  We  know  that 
abstract  principles  are  not  particularly  interesting 
to  young  children  of  10  or  11,  and  though,  in  learning, 
children  arc  obliged  to  swallow  a  great  deal  of  know- 
ledge which  they  cannot  pretend  to  understand  when 
they  receive  it,  such  as  the  rules  of  arithmetic,  and 
things  of  that  kind,  yet  without  going  in  for  Pestalox- 
zianism  pure  and  simple,  evidently  there  are  limits 
to  the  extent  of  the  abstract  principles  that  you  can 
expect  children  to  lay  hold  of. 

8317.  Do  you  think  anything  may  be  done  in  laying 
n,  foundation   for  instruction  in  physical  science,  take, 
for  example,  chemistry,  in  an  agricultural  district? — I 
know  very  little  of  chemistry  myself,   but  1  should 
have  thought  that   you   could  iiot   attempt  to  teach 
much  chemistry  without  an   expensive  apparatus   and 
more  or  less  of  a  laboratory.     There   is  considerable 
difficulty  experienced  at  present  in  supplying  schools 
with  adequate  apparatus,  and  I   do  not   imagine  that 
without   it   very   much   progress  can  be  made   in   che- 
mistry.    Certainly  it  would  be  a  branch  of  study  veiy 
likely   to  interest  children,  as   it  deals  so   largely   in 
experiments. 

8318.  Would  you  go  much   beyond  the  explanation 
of  certain  natural  objects  and  phenomena,  such  as  the 
constitution  of  air  and  of  water,  and  the  phenomena 
of  the  respiration  of  plants  and  animals  as  connected 
with    chemistry,  or    would   you    enter  into    chemical 
nomenclature  and  the  chemical  constitution  of  other 
objects  not  connected  with  natural   phenomena? — I 
should  certainly  not  enter  into  chemical  nomenclature, 
or  the  doctrine  of  equivalents,  and  things  of  that  kind. 
I  am  presupposing  the  case  of  children  under  13  years 
of  age. 

8319.  Taking  such  a  subject  as   botany   and   the 
sciences  of  observation  generally,  do  you  think   that 
progress  could  be   made   in   them  up  to  that  age  ? — I 
have  already  mentioned  an  instance,  not  within  my 
own  knowledge,  but  of  which  I  presume  the  Commis- 
sioners have  heard,  namely,  I'rofcssor  Ilenslow's  school 
in  Suffolk,  in  which  botany  was  used  as  an  instrument, 
1  believe,  with  very   great   success,  in   developing  the 
intelligence  of  the  children  ;  but  I  think  that  that  was 
used  in  substitution  for  other  instruments  which   pos- 
sibly might  have  been  employed  with  the  same  amount 
of  success.     I  do  not  know  at  all  whether  that  school 
has  turned  out  a  great  number  of  botanists,  or  whether 
the  knowledge  has  been  retained. 

8320.  With   respect    to   America,    in   which   very 
ambitious   efforts  have  been   made  to  introduce  with 
more  or  less  skill  instruction  in  the  elements  of  physical 
and    natural   science,   what  is    the    impression    which 
your   observation  and  the  information  which  you   ob- 
tained   from   the  most  observant  persons    there,   have 
left  upon  your  mind  as  to  the  value  of  that    extension 
of  the  objects  of  instruction  in  elementary  schools  ? — 
My   own   opinion   of  it  was  that  it  was  mischievous, 
and     I     tliink    that   is  also    the    opinion    of   tin- 
advised  educators  in  America,  particularly  of  Mr.  1'hil- 
brick,  who   is  the   Superintendent  of   the   schools   at 
I'.o.-ton  ;    ihe\    were   contemplating   a   contraction   of 
their  programme  at  Boston  when  I  was  there. 

s:;2).  You  previously  stated,  that  one  of  the  delects 
of  the  sysiem  was  that  sufficiently  exact  knowledge 
was  not  obtained  ? — I  think  that  is  the  result  of  it,  or, 
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rathor,  that  u  sufficiently  exact  knowledge  is  not  re- 
tained ;  the  forces  of  the  mind  gut  dissipated,  and  the 
pupil  has  not  learned  how  to  acquire  exact  knowledge 
afterwards  in  liny  subject  ;  in  fuel,  (lie  system  produces 
a  disinclination  lo  lake  up  any  subject,  with  the  view  of 
accurate  knowledge.  The  ambition  has  been  to  cover 
a  very  wide  lield,  with  the.  result  of  in-quiring  only  an 
imperfect  amount,  of  information  in  any  one  subject 
or  topic  which  ha,;  lieeu  al  tended  to. 

8322.  The  most  useful  habits  of  menial  application 
have  not   been   acquired    in  the   lirst  instance,  and  the 
mind,  likewise,  has   not,   been    trained   to   an    accurate 
classification  and  retention  of  the  subjects  of  study  ? 
— I  think  not. 

8323.  You  would  conceive  il  wise  to  select  the.  sub- 
jects  of  study   in   snme  degree   with   a  view  to   their 
elli-ct  ill  training  the  bent  habits  of  thought  and  appli- 
cation, and  the  retention  of  what  is  learnt  ? — That  is 
my  idea  of  education. 

8324.  Is  there  anything   in  America  which  would 
lead   you  to   suggest   an    improvement  in   our   schools 
as  a  means  of  preparation   for  a    degree   of  scientilic 
knowledge  which   can    be  acquired   in  an   education 
secondary   to   the  elementary  school,  that  is   to  say, 
whether  it  is  desirable  that,  anything  should  be  intro- 
duced into   our   system    which   would   lead    up    from 
elementary    schools    to    scientific    instruction    in    the 
secondary  schools  ? — 1  think  it  is  extremely  desirable 
that  there  should  be  institutions,  such  as,  at  one  time,  it 
was  hoped  that  our  mechanics'  institutes  and    schools 
connected  with   them  would   be,  by  which,  after  the 
elementary   process    is    gone    through,    any    aptitude 
which   might  belong    to    individual   men    or   women 
might  be   developed,  and   any  special  knowledge  that 
they  indicated  a  natural  taste  for  acquiring   might  be 
acquired. 

8325.  Do  you  think   that  any   solid   foundation   is 
laid  in  the  elementary    schools    of  America    for    the 
future  scientific  studies  of  those  secondary  schools? — - 
I  think  that  the   instruction  in  the  primary  schools  in 
America  lays  a  sufficiently  solid  foundation;  it  is  in 
the   secondary    stage  that  they  break  down.     Their 
programme    in    the    primary    schools  is  very    narrow 
indeed,  but  it  is  thoroughly  well  taught  ;  the  mischief 
begins  in  the  grammar  schools. 

8326.  At  what  age  does  the  primary  school  cease  V 
— About  eight  or  nine  ;  they  enter  at  five,  and  there 
are  generally  six  classes,  each  class  occupying  a  term  of 
six  months,  and  when  the  children  have  passed  through 
these,  they  would  then  be  of  an  age  to  pass  into  the 
second  grade. 

8327.  The  secondary  school  commences  at  eight,  at 
what   time   docs  it  terminate? — At    13    or!4.     They 
mo\e  up  by  examination  from  grade  to  grade.     If  a 
child  takes  his  steps  at  a  lower  age  he  might  move  on 
more   rapidly,  but,  generally  speaking,   it  would  be  at 
13  or  14. 

8328.  Up  to  the  age  of  13,  can  anything  be  done  in 
what  we  call   an   elementary  school  which  woidd  pre- 
pare for  the  scientific   classes  that,  are   taught,  or  that 
are  hoped  to  be.  taught,  in  mechanics'  institutions  and 
evening  schools,  or   in  any  other  form  of  school  suc- 
ceeding to  our  elementary  schools  ? — I  think  the  instru- 
ments which  are    employed  at  present,  if  thoroughly 
well    used,    would    be    quite    sufficient    for    the  j  pur- 
pose of  laying  a  foundation  for  teaching  a  boy  or  a 
girl  at  the  age  of  14  or  15  how  to  use  his  or  her 
mental    powers,  which  I  take  it  is  the  great  work    of 
education  in  that  stage. 

8329.  Yon  would  not  think  it  necessary  to  introduce 
abstract,    scientilic    instruct  ion    in    a    school   which    is 
attended  by  scholars  up  to  the.  age  of   14,  as  a  prepara- 
tion for  any  succeeding  instruction  in  science  ? — No, 
not  beyond  the  stages  to  which  I  have  already  referred, 
makinjr,    for     instance,    the     geographical     instruction 
thoroughly  sound  and  intelligent. 

8330.  (Professor    Huxley.)    Have   you    considered 
what  may  be  done    by  well-managed   infant    schools, 
before  the  age  of  six   or   seven,  in   the   way   of  saving 
time,  to  lie  de\otcd  to  elementary  subjects  subsequently 
in  elementary  schools  ? — I  am  not  quite  sure  whether 


your  question  ha.  special    reference   to  rural  or  urban    Itiy/u  I; 
schools,  but  in  both  there  is  very  great  diflienlty  i/i  the     Prater,  II  It. 

way <>f  infant  sei  the Conumuion mtul  \'»-: 

In  the   lirst  place-,  a  \ery    large  proportion    of  our  rural      ''  M"-v  '"7I- 

pai  Mies    are     pari  .lies   with    a    |x>jmlatii>n    under    4(X),       ' 

and,  in  such  parishes,  il  is  impossible  to  have  a  double 
Organization,  an   infant  school   anil  a  secondarv  Bch 
and    e\cn     if    you    had     il,     the     di 

children  have  lo  travel  is  so  considerable  that  \--n 
cannot,  L'el  children  much  under  >ix  \ear^  of  a' 
come  to  school  ;  if  \on  L<C|  ihem  at,  an  earlier 
they  "enerally  come  when  they  have  an  elder  brother 
or  sister  l.i  bring  them  ;  but  if  yon  ha\e  to  send  them 
to  I  wo  dilleivnt  Bchoolt,  in  two  diH'erent  part-  of  the 
parish,  yon  would  not  get  the  infants  at  all.  In  my 
parish  in  Berkshire,  the  two  parts  were  separated  by  rt 
rher,  and  one  grunt  dilliculty  to  be  encountered  was 
the  mother.-.'  (ears  ler-t  their  children  should  tall  intoil. 
One  child  did  tumble  into  the  I,M-|;  and  was  drowned, 
and  that,  for  a  time,  was  the  cause  of  grcnt  alarm  on 
the  part  of  the  parents.  Then,  in  huge  towns,  like 
Manchester  or  London,  there  is  great  danger  in  vomi'_' 
children  crossing  crowded  street*,  unlos  they  are  under 

protection.  Yon  arc  aware  that  this  poin't  of  infant, 
schools  was  one  to  which  the  Duke  of  NcwcaM  le'>  ( ',„,,. 
mission  particularly  directed  public  attention.  They 
thought  that  the  existing  system  was  deficient  in  it's 
mode  of  treating  children  under  the  age  of  seven,  and 
they  particularly  directed  attention  to  the  importance 
of  improving  the  efficiency  of  infant  schools.  If  it  wore 
not  for  those  physical  difficulties  which  I  have  alluded 
to,  I  should  quite  admit  that  a  great  deal  more  mij_'ht 
be  done  with  children  under  the  age  of  se\en  than  i- 
done  ;  but,  on  the  other  hand,  there  is  an  opinion 
which  is  very  largely  prevalent  that  it  is  not  al'o- 
getlier  wise,  with  a  view  to  the  future  mental  develop- 
ment of  the  children,  to  force  their  intellects 
prematurely.  1  noticed,  with  a  good  deal  of  interest, 
the  other  day,  that  Miss  Lydia  Becker,  at  Manch 
had  been  writing  Some  letteis  in  the  public  papers  to 
the  clicct  that  she  has  found  that  she  could  leach  a 
child  to  read  fluently  in  an  ordinary  1  ok  in  the 
English  language  wilhin  a  period  little  exceeding 
six  months,  and  this  was  a  child  between  the  aije 
of  four  and  five.  I,  therefore,  do  think,  that  just  as  in 
our  public  schools  we  wasted  too  much  time  upon  our 
Latin  and  Greek,  so,  with  more  efficient  methods  of 
instruction,  very  much  more  rapid  progress  may  be 
made  in  getting  over  those  first  difficulties,  which  are 
very  discouraging  to  young  children  at  present. 

8331.  You  are  doubtless  aware  that  in  many  of  the 
most  crowded  parts  of  London  there  are  very  large 
infant   schools,   ami  that,  in  the   cast  end  of  London, 
the  infant  school  system    is    developed    very  largely 
indeed,  and  with  great  success  ? — Yes,  I  am  aware  of 
that. 

8332.  As   bearing   upon  our  inquiry,  the  principal 
argument    against   introducing    scientific   teaching  in 
elementary  schools   is,  the  time  of  the  children  would 
lie   taken   up  with   the  more   elementary  matters;   if 
those  elementary  matters  could  be  got  over,  to  the 
extent   even  of   the  first  stage  of  the  Kcvised  Code, 
there  would  be  so  much  time  gained  for  other  matters, 
would  there  not  ? — Yes. 

8333.  I  think  there  is  a  very  common  feeling  that 
those  who  wish  to  introduce  physical   science   into 
elementary  schools  mean  something  very  grand  and 
abstract    and   gigantic,   and,    perhaps,    that  is  rather 
owing  to  the  fact  that  one  has  not  a  less  imposing  name 
for  the  teaching  which  is  really  desired.     I  take  it  that 
those   persons  who  wish  to  introduce  physical  science, 
really   mean   an   elementary  acquaintance   with   the 
phenomena  of   nature,    and  with  plain   and  obvious 
natural  laws,  which  may  be  made  intelligible  even  to 
children,  and  I   should  bo  glad  to  know  whether  you 
arc   acquainted  with  a  German  work,   "  Sandmeier's 
Lchrbuch  der  Natur  Kunde"? — Xo,  I  am  not. 

8334.  The  method  which  is  recommended  therein, 
is  a  threefold  course,  each  course  going  over  t  w.  >  j 

a  child's  school  life   beginning  at    seven,  the  course 
would  be  from   seven    to   nine,  nine  to  eleven,  and 

4  C  4 
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];»jhi  i;,r  .!      ,.;,-\t-u  lo  thirteen,  mid  (here  is  instruction  in,  what   is 
kin-.  phvsieal  science,  l.nt  perfectly  adapted 

to  the' minus  of  children  I',  r  each  of  l\t«><-  periods  ?— 

1    "~:l-      Ami   that    instruction,   I    presume,  proceeding    upon    a 

thoroughly  \vell-inethodiMMl  system.      You  will  proba- 

bly remember,  that,  M>IUC  I  !  or  1.1  years  ago, in  conse- 
,|iHnceofa  stimulus  given  by  Miss  [now  Lady  ]  Bnrdett 

foiitls  by  sonic  prizes  which  she  offered,  there  was  :i 
talk  aliout  knowledge  in  common  things,  and  there 
ik  brought  out  at  that  time  by  Doctor  Brewer, 
among  others,  which,  probably,  you  intiy  have  heard  of, 
I  think  it  \vas  called  "  Knowledge  of  Common  Things," 
an:!  that  book  was  put  upon  the  list  ot  the  Coinmiticp 
nt'  Council,  and  for  some  time,  certainly  made  its  way 
into  a  considerable  iiiunber  of  schools ;  but  I  do  not 
think  it  approved  itself  to  scientific  men  generally,  at 
anv  rate  the  thing  has  died  out,  and,  I  believe,  the 
boiik  also  lias  disappeared. 

s;;;!o.  The  contrast  between  a  book  of  that  kind 
nnd  the  system  to  which  I  am  now  referring  is,  that 
the  "  Knowledge  of  Common  Things"  had  reference 
entirely  to  practical  purposes;  there  was  no  means 
taken  to  lead  the  mind  of  a  child  to  what  may  be 
called  purely  scientific  considerations  ;  the  design  of 
that  education  was  pure  information,  no  attempt  was 
made  to  use  the  information,  that  was  the  cardinal 
defect,  was  it  not,  of  the  whole  system,  considered 
educationally  ? — Yes,  that  was  so. 

8336.  But  in  the  system  to  which  I  am  now  refer- 
ring, although  the  matters  brought  before  the  child's 
mind  are  entirely  elementary,  and  confined  to  such 
topics  as  any  child  can  understand,  yet  the  thing  is  so 
arranged   that   the   child    becomes   acquainted   with 
natural  phenomena  in  a  scientific  way,  and  is  led  up  to 
a  higher  step  of  information  afterwards.     I  presume 
you  would  see  no  objection  to  a  system  of  Ihat  kind  ? 
— Certainly  I  think  it  would  be  extremely  desirable, 
provided  that  it  did  not  take  too  extensive  a  range.    It 
seems  to  me  that  in  rural  schools  any  simple  scientific 
explanation    which    would    interest    children,  whose 
faculties  of  observation  are  generally  tolerably  keen, 
and  who  really  like  to  know  the  why  and  the  where- 
fore of  things  within  the  range  of  their  observation, 
would  be  a  very  valuable  clement  of  instruction. 

8337.  Saudmeier's  book  is  specially  intended  for  a 
village  school  in  Switzerland.     The  first  lesson  is  on  a 
primrose :  the  children  are  instructed  to  bring  a  prim- 
rose with  them  to  school,  and  there  is  a  most  admirable 
lesson  upon  it,  which  is  perfectly  intelligible  to  every 
child  ;  and  things  of  the  same  kind  are  taken,  so  that, 
by  degrees,  the  child's  mind  is  opened  to  a  sort  of  con- 
ception, of  course  very  rough   and  rudimentary,  but 
still  a   conception   of  the   whole  circle   of  the  phe- 
nomena of  nature  ? — I  can  fancy  that  in  your  hands 
such  a  lecture    might   be  extremely  interesting    and 
extremely  instructive  to    children  ;  but  does   it    not 
rather  require  a  high  order  of  scientific  knowledge  on 
the   part  of  the  teacher    to   give   such  a  lesson  ?     In 
America  I  found  that  there  were   text  books  in  use, 
not,  I  should  imagine,  of  so  high  an  order  as  this  which 
you    refer   to,  but  of  the  same   kind   as  that  book  of 
Doctor  Brewer's  ;    but   it   was   admitted    as   a    thing 
of  frequent  occurrence  in  schools  that  the  teacher  was 
very  often  not  more  than  three  or  four  pages  ahead 
of  the  c! 

8338.  Was  not  it  your  experience  in  America  that, 
although    the   information  of  people    was    very  wide 
spread,  it  was  excessively  superficial  ? — Yes. 

8339.  And  that  they  have  very  much  an  objection  to 
working  hard  at  anything? — What  they  call  labour- 
saving  machines  are  prized  by  them  excessively. 

8340.  And  did  you   notice    that   their   elementary 
books  were  not  made  for  thorough  study  ? — I  should 
say  that    their   elementary  books  generally  were  very 
deficient  in  scientific  method,  and  were  mostly  com- 
pilations from   standard  works,  put  together  without 
much  skill. 

8341.  Has   your   attention  been   drawn  to  the  very 
important  subject  of  the  manner  by  which  the  passage 
can   be   effected   from   the  elementary  schools   to   the 
schools  of  a  more   advanced   character   in   England, 


because,  at  present,  there  is  no  recognized  method  by 
which  children  who  have  been  instructed  in  elementary 
schools  c;.n  get  higher  instruction  in  secondary  schools  ? 
— I  thought  that,  that  was  the  point  in  which  we  had 
more  to  learn  from  the  American  system  than  any  other. 
1  ventured  to  call  public  attention  to  it  in  my  Report, 
andsuggestod  whether  (he  system  of  gradation  was  not 
one  that  we  might  adopt  with  very  great  advantage, 
at  least,  in  large  populations. 

S342.  That  would  not  require,  1  presume,  the 
e-tablishment  of  new  schools,  inasmuch  as,  all  over  the 
country,  there  are  au  enormous  number  of  endowed 
schools? — They  might  be  all  put  under  one  sy-tnii 
and  graduated. 

8343.  And   so   with    regard    to    teaching    science, 
suppo.-ing  elementary  scientific  instruction  were  to  be 
given   in  elementary   schools,   it  should,   by  right,  fce 
connected  with  the  higher  scientific  instruction  in  the 
secondary    schools? — I    think    so.      In     (lie    cily    of 
Manchester,  for  instance,  there  arc  all  the  elements 
but  one  of  ii  system  such  as  I  have  described.     There 
is  a  large    system  of  primary  schools,  or,  as  we  call 
them  now,  elementary  schools,  all  over  the  city.     There 
is  the  grammar  school,  which  would  correspond  with 
the  American  Latin  high  school  ;  and  there  are  also 
some  commercial  schools,  which  would  correspond  with 
what  (ho  Americans  call  their  Knglish  high  school,  and 
you  have,  at  the  top,  Owens  College  as  a  university,  so 
that  yon  only  want   at  certain  intervals   over  Man- 
chester, some  secondary  schools,  and  (he  system  would 
then  be  complete,  if  its  different  parts  could  only  be 
brought  into  proper  subordination. 

8344.  But  when,  under   the  Act,  your  elementary 
schools  are  established    in  Manchester,    there    is    no 
method  whatever,  is  there,  of  enabling  children  who 
can    afford  to   slay  longer   at  school,  or  children   of 
ability,  that  are  taught  in  elementary  schools,  to  pass 
into    schools    of   a    higher    character? — Nothing    at 
present,  and  I  am  not  aware  of  anything  of  that  sort 
at  present  anywhere  in  England.     I  think,  however, 
that  I  have  heard  of  some  such  arrangement  in  the 
schools  at  Faversham. 

8345.  I  suppose  that,  originally,  the  grammar  school 
at  Manchester  was  intended  for  the  very  poorest  class 
of  the  population  ? — I  do  not  know  that  it  was  for 
quite    the   poorest  class    of  the    population.      Hugh 
Oldham  founded  it  for  simple  instruction  in  grammar, 
which  he  considered  to  be  the  foundation  of  all  the 
sciences,  as  he   said,  from  which  they  all  "  surge  and 
spring,"  and  the  grammar  to  be  taught  was  to  be  the 
grammar  in  use  at  the  school  at  Banbury,  which,  I 
suppose,  was  then  a  celebrated  grammar  school. 

8346.  Most     grammar    schools    are    open    to     the 
children  of  free   men  at   any  rate  ? — This  was   meant 
to    be    absolutely  a  free    school  by  the    will    of    the 
founder.      The  trustees  have  lately,  by  a  scheme  in 
chancery,   modified   that   feature   in   the    school,   and 
considerable  difference  of  opinion  has  been  excited  in 
Manchester  as  to  whether  they  have  done  right,  or 
not,  in  that  modification. 

8347.  The    elementary    education  of   the    country 
depends,  does  it  not,  a  great  deal  upon  the  character 
of  the  masters  who   are  supplied   to   the   elementary 
schools  ? — I  think  the  common   maxim   is  applicable 
here,  that  as  the  teacher  is,  so  is  the  school. 

8348.  Do  you   think  that  there   is  sufficient  pro- 
vision for  training  teachers  in  the  country  at  present? 
— Certainly   not.       When   the   elementary   education 
bill  was  under  discussion   in   the   House  of  Lords,  I 
called  the  attention  of  the  House  to  that  very  fact ; 
that    it    is    contemplated    that    we    ought    to    have 
4,000,000  children  in  school,  and  even  supposing  that 
you    allow  so  high  an  average  as   100  children   to  a 
school,  that  would  require  40,000  schools  and  40,000 
teachers   at    least.       Now  we    have  training  colleges 
which,  if  they  were  filled  to  their  maximum  capacity, 
are  able  to  turn  out  1,600  teachers  per  annum.     Mr. 
Forster  told  me  that  there  is  an  annual  waste  of  900, 
so   that   there  is  a  gain  every  year  of  only  700,  and  I 
put  the  case  to  the  House  in   this  way — there  are 
only  15,000  schools  at  present  supplied,  and  25,000 
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remaining  to  bo  supplied  ;  how  long  will  it  tnke  to 
supply  the  25,000  with  trained  teachers  out  of  tlnvt 
gain  of  700  per  annum  ?  It  seemed  to  me  that  it 
would  bo  something  like  3.5  years  before  the  Edu- 
cation Act  could  come  into  anything  like  cilicient 
operation,  unless  our  power  of  producing  teachers  is 
very  much  multiplied. 

8349.  Have  you  made  any  suggestion  as  to  a  prac- 
tical method  of  increasing  the  number  of  teachers  ?— 
No,  I  have  not. 

8350.  Have  you  any  opinion   yourself  as   to    the 
means  we  should  take  ?  do  you  think  that  the  action 
of  the  Government  should  bo  recommended   in  esta- 
blishing Colleges  ? — The   action  of  the  Government 
failed    in    Kneller   Hall,    I   do  not  know    for    what 
reason,  but  the  Government  did  try  to  set  up  a  train- 
ing college  of  its  own,  and  it  broke  down,  although  it 
was  under  the  admirable  superintendence  of  Bishop 
Temple  ;  whether  it  was  that  the  teachers  did  not 
like  their  vocation  as  masters  of  workhouse  schools, 
I  do  not  know,  but,  for  some  reason  or  other,  it  broke 
down. 

8351.  I  suppose  if  such  colleges  were  established, 
or  in  any   such  as  may  exist,  I  may  assume  that  you 
would  like  to  see  some  provision  made  to  instruct 
the    teachers   in   the    elements    of  science,  so    that 
they  might   be   able   to  give  the  taught  some  con- 
ception  of    what   science   is  ? — The    period    during 
which  those    teachers    are    under   training   is   very 
short ;  it  is  only  two  years  ;  and  I  think  it  would 
require  a  good  deal  of  discretion.     The  danger  would 
be  again  the   American   danger    of    dissipating  the 
mental  power  over  too  wide  a  field.      I  think  the 
general   impression  is  that  the  present  Government 
programme  is  wide  enough  for  the  capacities  of  the 
teachers  that  we  at  present  have  to  deal  with,  within 
the  limited  time  at  our  command. 

8352.  Suppose  that  they  could  be  made  to  under- 
stand  that   the   kind  of  instruction  to  be  given  to 
children  was  such  as  I  have  sketched  out,  that  is  not 
an  instruction  that  requires  any  very  profound  study, 
it  only  requires  thoroughness  of  knowledge,  as  far  as 
that  goes,  and  that  might  be  given,  I  presume  ? — 
Quite   so  ;  but  the  tendency  of  Government   inter- 
ference  in   elementary   instruction — I   refer    to    the 
Revised   Code — has  been  to  narrow,  rather  than  to 
extend,  the  range  of  subjects. 

8353.  Has  not  the  action  of  the  Revised  Code,  in 
your  opinion,  been  injurious  to  the  progress  of  sound 
education  ? — I  would  not  say  injurious  to  the  progress 
of  sound  education  ;  it  has  narrowed  the  field  within 
which   the  faculties  of  the  children   had  their   play 
before.      I  do  not  say  that  the  instruction  given  is 
not  sound.     I  think  that,  on  the  whole,  it  is  probably 
sounder  than  it  used  to  be. 

8354.  Perhaps,  the  lopping  process,  which  has  been 
resorted  to  to  get  rid  of  a  great  deal  of  excrescences, 
has  smitten  the  trunk  of  the  tree  somewhat  ? — Perhaps, 
it  was  carried  rather  too  far. 

8355.  (Sir  James  P.  Kay- Shuttleworth.)  Especially 
taking  into  account  the  course  of  education  in  training 
colleges,  you  would  scarcely  recommend  that  it  should 
be  cut  down  to  the  rudimentary  condition  in  which  it 
now  is  ? — I  should  not.     The  Revised  Code  has  dimi- 
nished the  number  of  hours  during  which  the  pupil 
teachers    are   under   instruction  from  7^  to  5,  that 
is  reducing  it   one  third.     If  that  instruction  were 
equally  well  given  under  both  regulations,  you  may 
say  that  those  pupil  teachers  when  they  come  into 
the  training  colleges  come  with  one  third  less  know- 
ledge than  they  came  with  before  the  Revised  Code 
was  in  existence,  and  so  far,  of  course,  they  would 
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be   one  third  less  prepared  for  such  a  course  as  you 
suggest. 

8356.  Were  not  the  motives  of  teachers    to  give          

that  instruction  somewhat   impaired  by  the   new  ar-     12  Msy  I8)r|- 

rangement,  awarding  no  payment  for   the  result  of     

that  instruction  ? — No  doubt. 

8357.  Then   the   pupil    teachers,  coining  into  the 
colleges  with  less  preparation,  boih  on  account  of  the 
diminished    time    and    the  dimini.-lH-d    /ral   of    tli.-ir 
masters,  hail  likewise  a  syllabus  of  study  which  was 
narrower  in  extent  and  inferior  in  aim   to  that  which 
existed  before  ? — Yes.     With  regard  to  this  question, 
generally,  nothing  struck   me   more  in   the  contrast 
that  I  noticed   between  the   American  schools   and 
our  own  than  the  great   contrast   Ix-tween   the   raw 
material   of  the   teachers.      It  seems  to  me  that   in 
the   American   teachers,    particularly   the  American 
women,  you   have   the  very  best   raw   material  for 
teachers  that  I  ever  met  with,  in    their   liveliness, 
energy,  force,  enthusiasm,  and  laudable  ambition  to 
excel ;  whereas,  in  England,  we  know  that  we  have  to 
deal  with  a  somewhat  lethargic  national  temperament, 
which  seems  to  me,  on  some  occasions,  to  require  more 
stimulus  than  it  gets  to  induce  it  to  desire  to  excel. 
It  is  very  seldom  that  you  meet  in  an  English  school 
with  a  thoroughly  vivacious,  energetic  teacher  who 
seems  heartily  in  love  with  his  work,  and  doing  it  with 
force  and  success.     It  is  quite  a  rare  thing  to  meet 
with.     In  America,  on  the  other  hand,  it  is  the  rule 
and  not  the  exception  ;  here  it  is  the  exception  and 
not  the  rule. 

8358.  (Chairman.)  Do  you  think  that  much  more 
can  be  attempted  in  elementary  schools  in  large  towns 
than  in  rural  districts  ? — Yes,  1  think  you  may  do 
more  in  town  schools.     The  education  of  the  streets, 
although  mischievous  on  the  one  side,  is  very  effective 
on  the  other  ;  children   passing  through   the  streets 
and   looking  into   the   shop  windows  get  acquainted 
with  an  infinite  number  of  objects  which  rural  children 
Lave  no  conception  of ;  but,  on  the  other  hand,  it  has 
its  dissipating  effects  on  the  mind  also,  for,  when  1  was 
employed  on  the  Agricultural  Commission,  I  took  a 
good  deal  of  evidence  from  militia  officers,  the  adju- 
tants, and  others  who  deal  with   recruits  ;  and   the 
other   day,  in   fact,  I  was  asking  the   colonel   of  a 
regiment  stationed  at  Manchester  whether  he  thought 
the   recruits   from  agricultural  districts   the    best,  or 
recruits  from  the  manufacturing  districts  and  towns  : 
and  I  think,  without  exception,  every  officer  that  1 
have  asked  has  always  given  his  preference  in  favour 
of  the  agricultural  districts,  not  only  on  account   of 
the    superior  physique    of   the  men,   hut   also,    while 
admitting  that  they  take  a  longer  time  to  drill,  because, 
they  say,  when  they  get  hold  of  a  thing  they  hold  it 
much  more  firmly,  and  give  much  less  trouble  after- 
wards,  than   the    sharper    man   from   a   town,   who 
exercises  his  wits  rather  too  freely  and  thinks,  perhaps, 
that  he  knows  as  much  as  his  officers. 

8359.  In  answer  to  some  questions  of  Sir  James 
Shuttleworth,  you  spoke  of  instruction  in  physical 
geography  in  elementary  schools  ;  in  the  great  majority 
of  schools,  and  especially  in  rural  districts,  that  you 
were  acquainted  with,  was  there  any  attempt  at  teach- 
ing physical  geography  ? — Hardly  beyond  the  points 
which  I  have  referred  to  ;  I  do  not  think  it  was  taught 
upon  any  system,  but  ordinary  phenomena  were  ex- 
plained sufficiently  well  within  the  intelligence  of 
children.  In  a  great  many  schools  geography  is  not 
taught  at  all.  In  fact,  I  reported  to  the  Duke  of 
Newcastle's  Commission  that,  amongst  something  like 
300  schools  that  I  personally  visited,  I  only  remem- 
bered one  in  which  I  saw  such  a  thing  as  a  globe,  and 
I  suppose  you  could  not  teach  physical  geography  very 
well  without  a  globe. 


The  witness  withdrew. 


8360.  (Mr.  Samuelson.)    I 

we  tolerably  well  agreed  that  something  is  required  to 
test  the  efficiency  of  the  instruction  in  the  classes  iu 
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think  the  Commission  science  in  connexion  with  the  Science  and  Art  Depart- 
ment, beyond  the  examination  by  papers ;  and  we  should 
be  glad  to  know  your  opinion  as  to  how  far  the  services 
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.  /.-.        of  the  present  Inspeciors  of  the  Committee  of  Council 

.Su«,//lwJ.       on    Fdueation  could  be  made  available  for  the  kind  ot 

insiH-'ction  which   seems  desirable  ?— Our  districts  are 

18M»yl871.     nl|K.h  r,,i,,,v.l   in  si/e  compared  with  what  they  used 

to   ]„.,   „,„!   Inspectors  will  be  found   in  many  of  the 

largo  towns  now.  1  do  not  know  that  it  would  be 
impossible  to  give  them  s.nne  time  to  look  after  those 
classes  a  little  and  inspect  them,  but  a  constant  super- 
vision of  them  I  do  not  think  they  could  undertake. 

8361.  The  first  thing  which  it  would  probably  be 
desirable  that  they  should  look  after  would  be  to  see 
that  the   clashes  'had  the  proper  teaching  appliances. 
Do  you  think  that   that   could  be  entrusted  to  your 
Inspectors? — If  some  competent  authority  pointed  out 
what    were  the    propel   appliances    to   lie  provided,   I 
have  no  doubt  that  they  could  see  that  they  were  pro- 
vided; but  there  are  few  of  them  who  would  be  com- 
petent to  advise  science  classes  upon  what  ought  to  be 
done,  and  what  provision  ought  to  be  made.     I  think 
if  some  authority  were  to  prescribe  it,  they  could  see 
that  it  was  done,  but  beyond  that  I  do  not  know  that 
they  could  do  much. 

8362.  I  do  not  know  whether  you  are  aware  that 
the  inspection,  such  as  it  is,  consists  of  supervision 
by  three  gentlemen  of  the  Science  and  Art  Depart- 
ment, assisted  by  a  number  of  Engineer  Officers.  With- 
out  depreciating   the   qualifications  of  the    Engineer 
Officers,  would  you  consider  that  your  Inspectors  would 
be  as  well  qualified  as  those  gentlemen  for  the  pur- 
pose of  the  inspection  of  science  schools  ? — I  should 
think   so.     Supposing  a  science   school  to  be    once 
started  and  equipped,  they  would  be   able  to   inspect 
it ;  but  I  should  not  think  they   would   be   as   well 
qualified  to  assist  or  advise  in  its  organisation  as  the 
Engineer  Officers,  because  few  of  them  have  had  any 
special  scientific  education  which  would  make  them 
competent  to  advise  in  such  matters. 

8363.  But  their  general  education  and  acquaintance 
with  schools,  you  would  suppose  would  give  them  some 
advantage  ? — Yes,  certainly. 

8364.  In  respect  to  time,  you  think  there  would  be 
no  difficulty  ? — That  would  depend,  of  course,  entirely 
upon  the  extent  to  which  those  science  classes  are 
developed.     There  are  a  large  number  of  them  now,  I 
know,  but  if  there  were  not  any  very  minute  super- 
vision required,  I  have  no  doubt  that  the  Inspectors 
might  look  after  them  to  some  extent. 

8365.  Would  there  be  any  departmental  difficulty  ? 
— I  think  not,  so  far  as  we  are  concerned.     At  present 
we  are   engaged   with   primary    education    only  ;    tin; 
Science  and  Art  Department  and  ourselves  work  en- 
tirely separate.     As  time  goes  on  we  shall   probably 
work  a  little  more  together,  and  I  do  not  see  why  our 
Inspectors  should  not  be  made  available  for  the  work  of 
both  Departments. 

8366.  In   point   of  fact,   there  is  a  tendency  now 
towards  working  more  in  connexion  than  was  formerly 
the  case  ? — Yes. 

8367.  On  the  other  hand,  I  believe  that,  under  your 
last  Code,  you  expect  that  some  elementary  science 
teaching    may   be     introduced    into   your    elementary 
schools  ? — Yes. 

8368.  Have  you  considered  at  all  how  the  examina- 
tion  in   those   subjects  is    to   be    conducted   in  those 
schools  > — As   hitherto,  by  papers  only.     At  present, 
the   managers  of  schools,   in   the  notice    that  the  In- 
spector is  going  to  visit  them,    are  asked  to   say  in 
what    special    subjects    they    wish    their    scholars    lo 
be   examined,   and   if  the  Inspector   receives    notice 
that   some  subject    will    be   taken   up  of  which  he  is 
ignorant,  he  refers  to  headquarters  ;    and  in    our  stall' 
of  Inspectors  and  Examiners  we  get  some  one  to  frame 
papers  for  him  and  assist  hira  in  revising  them. 

8369.  Then  you  contemplate  nothing  beyond   an 
examination  by  papers,  at  present,  with  reference   to 
elementary  science  education   in  elementary  schools  ? 
— Quite  so. 

8370.  You   are    increasing    the    number   of  your 
Inspectors,  are  you  not  ? — 'I 

8371.  Are  you  also  appointing  a  large  number  of 
Assistant  Inspectors  ?— Yes. 


8372.  Are  you  giving  a  preference  at  all  to  gentle- 
men who   have   some  acquaintance  with  science  for 
thoM-  appointments  ? — Not  specially. 

8373.  Are  you  meeting  with  gentlemen  who  have 
some  acquaintance  with  science  whom  you  can  appoint 
to  such  posts,  who  are  qualified  in  other  respects  ? — 
We  have  not  inquired  into  that  point  specially.  When 
the  recommendations  of  the  candidates  for  inspector- 
si  lips  are  sent,  men  are  chosen  who   have  taken  good 
degrees  at  the  Universities  ;  but,  in  selecting  the  In- 
spectors recently  appointed,  I  think  we  have  looked 
more,  perhaps,  to  our  own  work  than  to  any  probable 
extension  in  the  direction  of  science. 

8374.  Do  you  recognise  that  it  would  be  useful  to 
entertain  that  consideration  in  future  appointments  ? — 
Certainly. 

8375.  As  a  matter  of  fact,  amongst  your  Inspectors 
and  Assistant  Inspectors  are  there  even  a  small  pro- 
portion of  men  competent  to  conduct,  in  the  first  place 
a  written  examination,  and,  in  the  second  place,  a  viva 
voce    examination,   in    very    elementary    science  ? — 
Scientific  subjects   have  been    brought   up   so    very 
seldom  in   elementary   schools  that  the   question   has 
not  forced  itself  on  our  attention.     There  was  what 
we  used   to  call  Mr.   Corry's  Minute,  under  which 
the  children  might  be  examined  in  subjects  beyond 
reading,  writing,  and  arithmetic  ;    but   the   subjects 
proposed  in   the   schools   were  so  very  seldom  of  a 
scientific  clwacter  that  the  question  has  never  arisen. 
We  know  that  Mr.  Cowie,  for  instance,  and  some  of 
our  other  Inspectors,  men  who  have  taken  high  degrees 
at  Cambridge,  are  competent.     Mr.  Cowie  iidvises  in 
all  those  points  where   any  necessity  for  special  con- 
sultation with  an  Inspector  arises.    If  an  Inspector,  for 
instance,  in  the  country  were  to  say,  a  scientific  sub- 
ject is  proposed  in  which  I  cannot  examine ;  will  you 
prepare  papers  for  me  ?  we  should  request  Mr.  Cowie 
to  draw  up  the  papers. 

8376.  In  point  of  fact,  you  have  not  yet  put  into 
practice  what  you  admit  to  be  theoretically  desirable, 
that  you  should  re  piirc  from  your  Inspectors  some 
knowledge  of  physical  science,   provided   they    also 
possessed  the  other  requisite  qualifications  ? — We  have 
never  had  a  necessity  to  do  so. 

8377.  Has  it  been  contemplated  that  the  special 
attention  of  the   elementary   schoolmasters   shall  be 
directed  to  any  special  subjects  in  elementary  science 
as  being  desirable  to  be  taught  ? — The  only  thing  that 
has  been  done  in  that  direction  is,  that  in  the  fourth 
schedule  attached  to  the  New  Code  certain  suggestions 
are  made  as  to  the  subjects  which  may  be  taken  up 
for  the  extra  grant.     Physical  geography  and  animal 
physiology  are  pointed  out,  but  it  is  left  to  the  mana- 
gers of  each  school  to  select  what  subjects  they  will 
offer  for  examination. 

8378.  Are  those  the  only  two  subjects  which  you 
have  pointed  out  ? — They  are  specially  named. 

8379.  You  have  not  named  physics  nor  chemistry  ? 
— No. 

8380.  Has  the  matter  received  much  consideration 
as  to  what  subjects  should  be  specially  proposed  and 
recommended  ? — The  suggestions  in  the  schedule  were 
made   upon   Mr.   Cowie's   recommendation,  but  upon 
what  principle  he  made  his   selection  I  am  unable  to 
say. 

8381.  (Professor  Huxley.)  It  was  considered  quite 
a  temporary  arrangement,  I  believe  ? — Yes,  the  idea 
was  thrown  out  to  see  how  it  would  work.     Just  when 
the  New  Code  was  being  launched,  a  deputation,  as  I 
think  you  will  remember,  waited  on  Mr.  Forstcr,  and 
urged  the  necessity  of  the  encouragement  of  scientific 
instruction  in  elementary  schools  ;  the  fourth  schedule 
was  drawn  up  to  show  that  the  Department  was  not 
indisposed  to  meet  the  wishes  of  the  deputation. 

8382.  (Mr.  Samuelson.)  May  the  Commission  take 
it  that  that  subject  is  about  to  receive  full  consider- 
ation from  the  Department  ? — Yes.     At  present  you 
are  aware  that  we  are  busy  supplying  schools,  and 
until  we  get  a  little  further  and  have  more  children 
at  school,  and  more  schools  for  them  to  go  to,  our 
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hands  will  bo  pretty  full ;  we  have  not  gone  into  Unit 
i|iiestioM  vet. 

8383.  You  have  many  other  things  to  think  of  and 
to  organize  at  present,  and  you  have  not  had   time  to 
attend  to  this  ? — Quite  so. 

8384.  But  you  quite  recognize  it  as  u  subject  to 
which  you  will  have  to  give  attention? — Yes,    cer- 
tuinly. 

8385.  So  far  as  the  question  of  inspection  is  con- 
cerned, you  might  perhaps,  on  the  oilier  hand,  deri\e 
some   assistance   from   tlio  Science  and   Art   Depart- 
in,  ni  ? — Yes,  certainly. 

8386.  You  stated,  before,  that  there  is  no  indispo- 
sition on  the  part  of  either  of  the  two  divisions  of 
the  Department  to  co-operate   with   each   other?— 
Certainly  none  on  our  side,  and  I  am   pretty   certain 
that  there  is  none  on  theirs. 

8387.  (Sir  J.  P.   Kay-Shuttleworth.)   Have  you 
ever  considered  whether  by,  what  I  should  describe  as, 
a  graduated  inspection  the  wants  of  the  two  Depart- 
ments might  not  be,  perhaps,  better  provided  for  than 
l>y  separate  systems  of  inspection.     I  will  define  the 
objects   to  which  that   graduated  inspection   should 
apply  itself.     First,  to  the  examination  whether  the 
schools  which  are  giving  instruction  in  elementary 
science  are  held   in   proper   buildings,   with  proper 
appliances,  such  as  are  adopted  in  elementary  schools 
for  class  instruction  with  the  ordinary  school  appa- 
ratus,  particularly  with  the  means  of  giving  prac- 
tical instruction  in  manipulation,  or  instruction  from 
specimens  in  elementary  science.     Then  with  respect 
to  schools  which  are    more   developed,  such  as  the 
schools  connected  with  the  mechanics'  institutions  of 
great  towns,  whether  there  are  or  are  not  chemical 
and    physical    laboratories,  herbaria   for   instruction 
in  botany,  and  sufficient  specimens  to  illustrate  lectures 
and  class  instruction  in  geology,  and  in  the  sciences 
of  observation  generally  ;  and  then,  further,  whether, 
in  those  several  institutions,  the  methods  of  instruction 
were  sound,  and  there  was  a  proper  class  organisation 
and  proper  discipline  in  the  several  rooms  used  for 
instruction.     Taking  into  account  those  as  objects  of 
inspection  in  elementary  scientific  schools,  would  you 
think  it   a  matter  for  consideration,  whether  those 
objects  could  not  be  provided  for  by  a  graduated  in- 
spection which  should  be  co-ordinate  with,  or  sub- 
ordinate to,  the  existing  inspection? — All  that  you 
are  pointing  to  I  think  will  grow  out  of  the  develop- 
ment  of  the   Endowed   Schools'   Commission.     Our 
attention  hitherto,  as  you   know,  has  been   devoted 
solely  to  primary  education,  and  from  the  early  age 
at  which  children  leave  school  we  have  never  had  a 
very  extended  system  of  instruction  to  think  of.     But 
under  the  influence  of  the   Education  Act,  and   the 
more  regular  and  enforced  attendance  of  children,  the 
standards   of  instruction   will   I  hope   be  gradually 
raised,  and  as  the  endowed  schools  will,  I  presume, 
eventually  come  under  the  inspection  of  the  Depart- 
ment, I  see  no  difficulty  in  having  classes  of  inspectors, 
such  as  you  point  to,  selected  to  look  after  this  more 
extended  instruction  in  which  we  shall  have  to  ex- 
amine.    The  present  class  of  Inspectors'  Assistants, 
as  we  call  them,  or  Assistant  Inspectors,  might  attend 
to  the  elementary  instruction,  and  the  superior  In- 
spectors to  the  more  extended  branches  that  you  have 
alluded  to.     I  do  not  see  any  difficulty  in  that. 

8388.  If  you  conceive  of  there  being  a  class  of 
superior   Inspectors   to   whom   the   other  Inspectors 
should  be  subordinate,  and  all  properly  subordinated 
to  one  department,  you  can  conceive  that  the  objects 
of  a  scientific  inspection,  such  as  I  have  described, 
and  even  of  a  scientific  examination  of  classes,  might 
ultimately  be  provided  for  ? — Yes. 

8389.  Your  system  of  inspection  will  necessarily  be 
extended   when   you   come   to   deal   with   the  night 
schools  ? — Yes. 

8390.  There  is  a  considerable  analogy  between  the 
schools  under   the    Science  and  Art  Department  and 
night  schools,  inasmuch  as  the  persons  taught  belong 
to  the  same  grade  ? — Yes. 


Can  you  conceive  that  it  may  be  desirable  to       Kir  F.  Jt. 
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literary  night  schools? — I  do  not  think  there  i-  much 

difficulty  about  it;  give  UH  a  system  of  schools  to 
inspect  and  I  think  wo  could  very  soon  organise  a 
system  of  inspection ;  but  until  those  schools  come  up, 
and  until  we  know  what  will  be  done  in  them,  I  do 
not  see  how  we  are  to  proceed. 

8392.  Do  you  think  there  would  be  any  advantage 
in  the  concentration  of  the  inspection  of  schools  under 
one   department? — I   think   there  woidd   be  a  very 
great  advantage. 

8393.  (Chairman.)  Are  your  Assistant  Inspectors 
gentlemen  of  the  same  class  as  the  Inspectors  ? — Tin- 
Inspectors'  Assistants  are  schoolmasters. 

8391.  Who  have  given  up  their  work  as  school- 
masters ? — Yes.  They  must  be  below  35.  Hitherto 
30  was  the  age,  but  Mr.  Forster  has  raised  it  to  35  ; 
they  are  teachers  of  elementary  schools,  who  are  with- 
drawn from  those  schools  on  being  appointed  Inspec- 
tors' Assistants,  having  to  give  up  all  their  time  to  their 
official  duties. 

8395.  Not   usually  University   men  ? — No,   never 
University  men,  I  may  say. 

8396.  (Sir  J.  P.  Kny-Shuttlcioarth.)  It  would  not 
be  very  difficult  to   find  among  that  class   of  men 
persons  who  have,  by  various  methods,  and  by  the 
accident  of  their  vicinity  to  some  considerable  college, 
such  as  Owens,  or  who  live  in  the  neighbourhood  of 
London,    acquired   a   fair   knowledge   of  elementary 
science,  and  who  could  give  important  assistance  to 
the  Department  under  the  direction  and  guidance  of 
the  principal  Inspectors  ? — No,  that  would  probably 
be  easy. 

8397.  If  it  were  once  found  that  the  Department 
had  an  object  of  that  kind  to  fulfil,  such  men  could  be 
found  in  that  grade  of  Inspectors  as  well  as  in  the 
other  ? — Probably.     A  good  many  teachers  come  up 
to  the  University  of  London,  and  take  degrees  both 
in  arts  and  science. 

8398.  (Mr.     Samwelson.)    Having    in    view    the 
encouragement  which  you  propose  to  give  to  extra 
subjects,  some  of  which  will  be  scientific,  do  you  pro- 
pose to  make  any  change  in  the  syllabus  of  your 
Training  Colleges,  or  has  that  subject  been  considered  ? 
— That  subject  will  be  considered  this  year  ;  in  fact 
it  is  being  considered,  but,  as  I  say,  our  hands  are 
very  full. 

8399.  In  fact,  in  any  system  of  encouragement  to 
the  education  of  schoolmasters,  whether  by  training 
colleges    or    otherwise,    you    would     consider     the 
desirableness    of    introducing    some    instruction   in 
science  into  the  curriculum  ? — Yes. 

8400.  (Sir  J.  Lubbock.)  At  what  age  do  you  con- 
sider that  the  first  standard  might  fairly  be  expected 
to  be  passed  in  village  schools  in  the  country  ? — In 
the  new  first  standard  children  cannot  be  examined 
till  they  are  seven. 

8401.  Do  you  not  think  that  there  are  very  many 
children  who  might  pass  in  that  standard  at  the  age 
of  six  ? — We  have  not  found  it  so. 

8402.  I    infer    that  your    opinion    is   that   there 
would  not  be  any  very  large  number  ? — I  am  afraid 
not. 

8403.  Then   the    six   standards   would   be   passed 
between  the  ages  of  7  and  13  ? — Yes,  from  7  to  13. 

8404.  Surely  there  are  many  children  in  country 
districts  who  would  be  disposed  to  remain  at  school 
rather  longer  than   13,  not,  perhaps,  the  children  of 
agricultural  labourers,  but  the  children  of  small  shop- 
keepers, country  builders,  mechanics,  and  so  on  ?- 

it  is  found  that  they  do  so,  we  must  have  a  seventh 
standard,  I  presume,  and  we  should  have  to  pay  for 

them. 

8405.  They  are  not  likely  to  do  so  until  you  have 
some    seventh    standard,    are   they  ?— There   is   no 
pressure   upon   us,    at   present,  to   make  a   seventh 
standard,   because  so  very  few  rise  to  the  fifth  and 
sixth.     We  have  virtually  made  a  seventh  standard, 
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because  the  sixth  standard  of  the  New  Code  is  like  a 
seventh  in  the  old.     We  have  gone  one  step  further. 

8406.  In  the  use  of  the  word  "science,"   in  your 
answers  to  some  of  the  previous  questions,  I  think 
you  have  rather  applied   it  as  including  everything 
excepting  reading,   writing,  and  arithmetic,  in  fact 
to  the  extra  subjects  generally? — Yes. 

8407.  You  were  not  using  it  in  the  strict  sense,  but 
in  a  practical  sense  ? — Quite  so. 

8408.  Do  you  not  think  that  most  of  the  existing 
Inspectors  might  l>c  competent  to  examine  in  what 
you  cull  extra  subjects  in  the  New  Code,  so  far  as  they 
are  likely  to  be  learnt  by  the  children  of  the  ordinary 
ages  of  those  attending  village  schools  ?— I  doubt  if 
many  of  them  could  do  so  in  strictly  scientific  subjects. 

8409.  I  think  I  understood  you  to  say  that  you 
were  not  selecting  your  Inspectors  with  any  reference 
to  science  ? — Not  specially. 

8410.  When  you  say  not  specially,  do  you  mean 
not  at  all  ? — We  have  chosen  men  who  have  taken 
good  degrees  at  Oxford  and  Cambridge  pretty  much 
alternately,  to   keep    the  balance  between   the   two 
Universities,  or  from  the  London  University  ;  but 
certainly  we  have  not  specially  looked  at  that  question 
in  selecting  them. 

8411.  I   should  have  thought,   myself,  that   they 
would  probably  have  been  able  to  examine  in  most  of 
the  extra  subjects  ? — In  most  of  the  extra  subjects  in 
the  schedule,  perhaps,  but  take  Professor  Huxley's  sub- 
ject, animal  physiology  ;  I  should  think  there  are  a 
good  many  of  them  who,  if  they  were  asked  to  examine 
in  that  subject,  would  know  comparatively  little  about  it. 

8412.  Do  you  not  think  it  would  be  necessary  to 
have  a  certain  number  of  Inspectors  who  are  qualified 
to  examine  in  the  subjects  which  are  included  in  the 
curriculum  ? — Yes,  that  will  have  to  be  borne  in  mind  ; 
but  you  must  remember  that  this  curriculum  has  just 
been  launched,  and,  as  to  the  Inspectors,  we  had  gone 
so  far  in  selecting  them  that  they  were  nominated  before 
this  schedule  was  contemplated. 

8413.  You  have  nine  months,  I  think,  before  any 
examination  can  take  place  ? — Yes. 

8414.  I  presume  that,  before  that  time,  you  will  take 
into  consideration  the  necessity  of  having  Inspectors 
who  are  qualified  to  examine  in  the  branches  of  know- 
ledge that   may   be  chosen  ? — I   think   we   shall   be 
able  to  make  arrangements  in  any  district  where  those 
special  science  subjects  are  brought  up  to  enable  the 
Inspectors  to  do  so. 

8415.  At  present,  is  not  the  allowance  for  attendance 
6*.  under  the  New  Code  ? — Yes. 

8416.  And  4*.  each  for  reading,  writing,  and  arith- 
metic ? — Yes. 

8417.  Therefore,  that  would  make  18*.,    and   the 
largest  amount  that  can  be  obtained  by  any  child  is 
15*.?— Yes. 

8418.  Therefore,    does    not    it    appear    that    the 
encouragement  to   the  study   of  the  special  subjects 
is    very   illusory,   and  that   they   are   not   likely   to 
be  adopted  to  any  extent  ? — Last  year  the   Govern- 
ment   said    that    they    would    increase    the    grants 
50  per  cent.     If  we  had  started  with  the  payments  in 
the  Code  on  the  scale  which  may  eventually  have  to  be 
adopted,  that  promise  would  not  have  been  fulfilled ; 
but  if  we  find  that  the  schools  get  their  15*.  too  easily 
by  passing  a  certain  number   of  children  in  the  lower 
standards  of  examination,  we  may  increase  the  grants 
for  special  subjects,  and  reduce  them  for  the  ordinary 
standards. 

8419.  Surely  you  would  have  fulfilled,  would  you 
not,  the  pledge  given  to  the  country,  if  you  had  left 
the  grants  for  attendance,  reading,  writing,  and  arith- 
metic the  same  as  before,  but  enabled   the  schools  to 
obtain  a  larger  grant  by  giving  some  encouragement 
to  extra  subjects? — There  are  very  few  children  in 
the  schools  that  are  competent  to  take  them  up  yet. 
Last  year  there  were  only  some  80,000  children  pre- 
sented in  the  higher  standards,  and  it  would  have  been 
somewhat  illusory  to  have  put  large  grants  upon  those 
higher  standards  in  which  BO  very  few  children  are 
examined. 


8420.  In  one  of  the  subjects,  geography,  I  see  that, 
in  standard  4,   the  knowledge   of  geography  which 
is   required  is  "  a  knowledge  of  the  chief  divisions 
of  the  world  and  of  the  meaning  of  a  map ;"  as  no 
child  can  pass  standard   1  till  he  is  seven  years  old, 
the  children  who  would  be  passing  through  standard 
4  would  naturally  be  11  ? — Yes. 

8421.  Therefore,  at  the  age  of  11,  all  that  would  be 
required,  in  order   to  pass  through  the  standard  of 
geography,  would  be  a  knowledge  of  the  chief  divi- 
sions of  the  world  and  the  meaning  of  a  map  ? — The 
fourth  standard  is  passed  at  the  age  of  10. 

8422.  At  the  age  of  10,  do  you  seriously  think  that 
there  would  be  any  difficulty  in  giving  children  such 
:v  very  elementary  knowledge  of  geography  as  is  im- 
plied in  that  standard  ? — The  standard  in  this  fourth 
schedule   was  drawn  up  with   reference   to  what  is 
done  in  the  schools,  not  to  what  we  should  like  to  be 
done  in  the  schools ;  and  if  we  had  proposed,  at  this 
date,  standards  of  examination  which  we   can  only 
hope  to  see  reached  hereafter,  we  should  have  been 
told  at  once,  "  This  is  no  use  ;  and  you  ought  to  know 
"  that  it  is  no  use  to  ask  our  children  to  be  examined 
"  in  standards  which  they  are  not  qualified  to  pass." 

8423.  They  might  not  be  qualified  to  go  further, 
but  my  question  is,  whether  there  would  be  any  diffi- 
culty in  bringing  a  fair  proportion  of  children  at  the 
age  of  10  up  to  such  a  very  elementary  knowledge  of 
geography  as  is  implied  in  that  condition  ? — No  diffi- 
culty, 1  think,  only  that  this  syllabus  is  drawn  up  to 
meet  the  actual  condition  of  the  schools,  and  not  what 
we  are   aiming  at.     If  we  offer  money  upon  terms 
which  cannot  be  reached,  the  offer  is   illusory,  as  I 
said. 

8424.  But  I  understand  you  to  say  that  there  would 
be  no  difficulty  in  bringing  children  of  the  age  of  10 
up  to  that  ? — There  would  be  none,  but  they  are  not 
now  brought  up  to  it. 

8425.  If  they  are  to  learn  to  read  and  write,  I  pre- 
sume they  must  read  and  write  something  ? — Yes. 

8426.  At  the  age  of  10,  what  is  required  in  history 
is,  that  the  master  should  "  select  some  chief  event  of 
"  importance  in  the  History  of  England  since  the  Con- 
"  quest,  and  let  the  children  in    standard   4  know 
"  something  about  it  in  detail."     If  a  child  was  to 
learn  to  read  out  of  an  English  History  book,  do  you 
consider  there  would  be  any  difficulty  in  getting  him  to 
know  something  about  some  event  of  importance  in 
English  History  at  the  age  of  10  years  ? — Something  ; 
but,  of  course,  as  to  the  something  we  must  trust  to 
the  Inspector. 

8427.  I  presume  he  would  not  be  unreasonable  in 
•what  he  would  require,  nor  unduly  lax  in  what  he 
would  expect ;  but  assuming  that  the  Inspector  is  a 
man  of  judgment,  who  knows  what  can  be  expected  of 
a  child,  that  does  not  occur  to  me  to  be  a  very  severe 
test  to  apply  to  a  child  of  10  years'  old? — I  examined 
for  the  University  of  Oxford  when  they  started  the 
Middle-class  Examinations,  and  we  could  not  have  got 
that  from  lads  of  13,  14,  and  15,  who  came  up  in  the 
junior  standard  from  the  middle-class  schools. 

8428.  But    then    you    required    other    things  in 
addition  ? — Yes. 

8429.  But  I  am  assuming  that  for  the  three  previous 
yeai-s,  that  is,  from  the  age  of  7  to  the  age  of  10,  a 
child's  whole  school-time,  excepting  that  devoted  to 
arithmetic,    and    to    mere    reading    and    writing,    has 
been  devoted  to  a  knowledge  of  the  chief  divisions 
of  the  world  and  the  meaning  of  a  map,  if  he  takes 
up  geography,  or  to  attain  some  knowledge  in  detail 
about  some  event  in  English  History  ;  in  either  case 
he  would  have  been  able  to  obtain  the  whole  extra 
grant,  even  if  no  addition  had  been  made  to  the  grants 
for  reading,  writing,  and  arithmetic  ? — If  we  had  been 
framing  a  code  to  come  into  operation  three  years  hence, 
we  might  have  made  the  standards  considerably  higher ; 
but,  at  three  months'  notice,  our  schools  this  year  are 
to  be  examined  in  these  standards,  and,  therefore,  we 
are  obliged  to  propose  terms  which  can  be  met.     I 
think  it  comes  back  to  what  I  said  before,  that  if  we 
had  fixed  an  ideal  standard,  it  would  not  have  been 
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reached,  no  more  money  would  have  been  earned,  and 
the  promise  of  an  increased  grant  would  have  been 
illusory. 

8430.  Take  physical  geography,  another  of  tho  extra 
subjects  :  1  would  ask   you  whether  you  do  not  think 
that  geography   and   physical  geography  ought  to  be 
taken  together,  and   whether   it  is   not  undesirable  to 
separate  them  very  distinctly  from  one  another  ?— Yes. 

8431.  Coming  to  physical  geography  under  standard 
4,  which  a  child  passes  at  the  age  of  10,   the  standard 
is  "  figure  of  the  earth,   distribution  of  the   land  and 
sea,  form  of  continent:"  no  doubt  thnt  is  somewhat 
vague,  but  assuming  that  that  would  be  interpreted  by 
the  Inspectors  with  reference  to  the  acquirements  to  be 
expected  of  a  child,  that  does  not  seeni  to  me  to  bo  any 
very   serious   tax    upon   their    acquirements  ? — No,  I 
do  not  think  it  i.s. 

8432.  I  think,  as  I  understand  this  fourth  schedule, 
it  is  open  to  the  Committee  of  the  school  to  choose  any 
reasonable  subject  to  which  the  attention  of  that  school 
has  been  directed  during  the  previous  time  ? — Yes. 

8433.  Therefore,  supposing   the   case   of  a  .school 
with  a  certain  number  of  children  of  the  age  of  10 
who  are  qualified  to  pass  in  standard   4,  and  assuming 
that  they  had  not  taken  up  any  one  of  the  extra  sub- 
jects mentioned  in  the  New  Code,  but  had  devoted 
themselves  to  some  other  reasonable  subject,  that  would 
be  accepted  ? — Yes. 

8434.  I   presume  that  the   same   kind  of  standard 
would  bo  applied  to  those  subjects  as  is  indicated  in 
the  fourth  schedule,  and  that  these  are  given  as  indica- 
tions of  what  you  expect  them  to  have  acquired  ? — 
Yes. 

8435.  Considering  the  very  elementary  knowledge 
which  is  required  under  standard   4  in   those   illus- 
trations   which  are    given,  does    it    not    seem    that, 
really,  if  the  children  had  been  taught  anything  what- 
ever in  the  school,  they  would   be  able  to  obtain  this 
extra  grant  for  at  least  two  out  of  the.  three  subjects,  if 
they  have  learned  anything  ;  and  if  they  have  learnt 
absolutely  nothing  in  the  course  of  three  years,  what 
is  the  use  of  a  school  which  is  conducted  in  such  a 
manner,  why  should  it  have  the  extra  grant,  or  indeed 
any  grant  ? — We  shall  see  ;  we  do  not  know  yet  in 
any  single  school  what  has  been  earned  under  this 
standard. 

8436.  You  do  not  give  more  than  1 5s.  a  head,  and 
they  can  get  18s.  without  taking  those  extra  subjects  ; 
is  it  likely,  then,  that   any   large  number  of  children 
will  be  tendered  for  examination  ia  extra  subjects  ? 
and  if  they  are  not  so  tendered,  will  you  have  any 
opportunity  of  ascertaining  whether  they  are  learning 
anything  beyond  the  mere  mechanical  act  of  reading, 
writing,  and  arithmetic  ? — I  think  so  ;  that  is  a  point 
that  we  are  aiming  at.     If  we  find  they  can  do  so,  and 
do  do  so  too  easily,   this  Code  is  not  stereotyped,  it 
varies  from  year  to  year  ;  if  12s.  is  too  much  to  pay 
under  the  standards  as  compared  with  6s.  under  the 
special  schedule,  we  might  even  reverse  the  order  of 
things,  and  give  6s.  for  the  standards  and  1 2s.  for  the 
special  subjects,  but  until  we  have  a  little  experience 
we  cannot  say  what  will  be  done. 

8437.  But  they  would  get  18s.  by  merely  reading, 
writing,  and  arithmetic,  and,  therefore,  if  they  passed 
in  two  out  of  the  three  of  those  subjects,  either  reading 
and  writing,  or  reading,  and  arithmetic,  or  writing 
and  arithmetic,  they  would  get  all  that  they  can  get  ? 
—Yes. 

8438.  What,   therefore,    is    the    inducement   to   a 
country  schoolmaster  to  send  any  children  in  for  ex- 
amination in  those  extra  subjects,  if  he  can  get  every- 
thing that  he  can  get  at  all  by  simply  reading,  writing, 
and  arithmetic  '( — As  I  said,  we  have  made  this  offer, 
and  we  must  make   it  easy  for  them  to  get  15s.     If 
we  find  that  they  do  so  too  easily,  we  can  then  .alter  the 
terms. 

8439.  You  have  made  the  knowledge  which  is  re- 
quired, under  the  fourth  standard,  in  all  those  subjects 
so  extremely  simple  that  a  child  who  has  been  devoting 
his  whole  time  for  three  years  to  any  one  or  two  of 
them,  unless  he  is  absolutely  an  idiot,  can  pass  it ; 


therefore,  as  far  as  ease  is  concerned,  you  Lave  your-  $,-,.  p  jj 
self  admitted  that  it  is  perfectly  easy  for  any  well-  Sandford. 
managed  school  to  pass  its  scholars  in  those  extra 

subjects  ? — Yes.  12  May  1871. 

8440.  But  what  I  wish  to  impress  upon  you  is,  r 

that  it  seems  to  me  that  there  is  no  inducement  to  tho 
musters  of  small  .schools  to  send  in  for  examination 
any  children  at  all  under  those  extra  subjects, 
and  that,  therefore,  at  the  end  of  the  year,  you  will 
really  know  no  more  upon  that  subject  than  you  do  at 
present;  because,  if  a  schoolmaster  can  obtain  all  that 
it  is  possible  for  him  to  got  without  sending  in  any 
children  to  be  examined  in  the  extra  subjects,  how 
will  you  ascertain  whether  they  have  any  information 
with  regard  to  those  extra  subjects  ?— Those  m\.\ 
must  be  in  the  time  table  and  must  have  been  taught 
in  the  school,  and  if  the  Inspector  goes  to  a  school 
and  finds  that  pupils  are  not  presented  for  examina- 
tion in  special  subjects,  probably  his  standard  in  the 
ordinary  subjects  will  be  raised,  so  as  to  make  it  not 
quite  so  easy  for  them  to  earn  the  15s.  in  those  sub- 
jects. It  can  be  done  by  screwing  up  the  standard  of 
examination. 

8441.  (Sir  J.  P.  Kay-Shuttleworth.)  The  efficiency 
of  a  school  depends  on  the  competency  of  the  head 
master  and  on  the  competency  and  sufficiency  of 
the  staff  of  assistants;  and  in  proportion  to  the 
number  and  skill  of  the  staff,  the  coat  of  con- 
ducting the  school  increases  :  is  that  your  experience  ? 
— Yes. 

8442.  If,  therefore,  very  considerable  success  were 
attained  in  the  instruction  in  the  elementary  subjects, 
and,  likewise,  the   upper  classes  were  generally  pre- 
sented for  examination  in,  at  least,  two  of  the  higher 
subjects,  would  not  such  a  school  be  considerably  more 
expensive  than  a  school  which  did  not  attain   that 
degree  of  success  ? — Yes. 

8443.  Is  it    not  a  fact,   that,  while  a  considerable 
number  of  the  less  successful  schools  cost  from  21s.  to 
25s.  per  scholar  in  average  attendance,  gome  successful 
schools  cost  from  30s.  to  35s.  per  scholar  ? — I  believe 
some  of  them  do. 

8444.  Not   wishing   to    suggest    anything    which 
might  cause  embarrassment  to  the  Department,  would 
it   not   be   obviously  equitable  that  a  school   which 
necessarily  costs  34s.  per  scholar  should  be  allowed  at 
least  to  earn  half  the  grant,  which  is  at  present  limited 
to  only    15s.  ? — That   is   a  question   rather   for   the 
Chancellor  of  the  Exchequer.     We  are  quite  willing 
to  spend  what  is  necessary. 

8445.  But  does  not  that  question  necessarily  enter 
into  the  considerations  which  Sir  John   Lubbock  has 
brought  before  you,  as  to  the  means  of  obtaining  the 
degree  of  excellence  which  he  looks  forward  to  in 
schools   by   improving   their   efficiency  by  means  of 
their  staff,  and,  therefore,  by  a  staff  which  requires  a 
higher  degree  of  payment? — Yes. 

8446.  (Mr.    Samuelson.)    Do  the  standards  apply 
equally  to  half  time  schools  as  to  whole  time  schools  ? 
—Yes. 

8447.  In    considering     those    standards,    are    you 
obliged  to  have  regard  to  what  can  be  attained  in  any 
of  those  half  time  schools  ? — Not  much. 

8448.  Why  not  ? — Because  we  find  that  a  good  half 
time  school  very  often  does  as  well  as  a  whole  timo 
school  in  reading,  writing,  and  arithmetic. 

8449.  Does   that    apply  to  all  the   standards? — I 
cannot  say. 

8450.  (Sir  J.  Lubboch.)  I  understand  the  tendency 
of   Sir  James   Shuttleworth's   questions  to  you,  just 
now,  to  be,  that  the  schools  which  take   up  the  extra 
subjects  are  likely  to  be  more  expensive,  and,  therefore, 
would  have   a   fair   claim  to  a  larger  grant  ;   but.  with 
regard  to  that  point,  I  should  like  to  call  your  attention 
to  the   amount   of  knowledge    which    is   required    of 
children  who  are  passing  the  sixth  standard,  which  is 
the  highest  standard   that  we  have  at  present,  and  to 
ask    you   whether  you  do  not    consider  that   school- 
masters, generally,  are  qualified  to  give  such  informa- 
tion, at  least  in  one  or  two  of  the  branches  that  are 
required    from    children    passing    under    the    sixth 
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standard? — If  you   moan   that    nny    master   who  can 
iH-iui:  his  children,  generally,  up  to  standard  6  would 
;  ,,.|.:iiv   iiis   children    ill    one   of  the   extra 
g,  1  think  he  certainly  would. 

• !.   Sini-i- the  New  Code   was    issued  1  think  that 

then  has  been  a  modification  of  it  with  reference  to 
the  subject  of  music,  that  any  school  which  does  not 
tench  a  certain  amount  of  music  is  to  receive  l.«.  per 
head  less  ? — Yes. 

8452.  May  I  ask  you  what  arc  the  reasons  for 
<_'i\  ing  music  so  marked  a  predominance  over  all  the 
other  subjects  in  the  fourth  schedule  ? — The  pressure 
upon  the  Department  to  make  music  compulsory. 

N  t.)3.  Would  not  it  be  perfectly  easy  to  make  a 
>iinilar  arrangement  with  regard  to  one  or  other  of  the 
•  •Mm  subjects,  and  to  say  that  no  school  which  did  not 
pass  its  pupils  in  one,  at  least,  of  the  extra  subjects 
should  receive  the  whole  grant,  and  fine  them  again 
another  shilling  in  that  way  ? — It  might  be  possible. 

8454.  It  certainly  would  not  be  unjust  to  schools, 
for,  if  they  have  been  teaching  anything,  there  must 
be  some  one  subject  in  which   the  children,  at   the 
age  of  10,  could  pass  in  the  very  elementary  knowledge 
of  which  is  required  under  the  fourth  schedule  ? — Yes. 

8455.  That,  no  doubt,  would  very  much  influence 
the  masters,  and  they   would   probably   send    their 
children  in  for  examination  in  one  or  other  of  those 
subjects,  would  they  not  ? — Yes. 

8456.  Then  you  would  really  ascertain   what  the 
present  condition  of  their  schools  is  with  reference  to 
those  extra  subjects  ? — Yes  ;  but  I  have  never  thought 
of  that  way  of  enforcing  it. 

8457.  Then  your  opinion,  as  it  stands,  is  that  it 
would  be  favourable  to  such  a  course  ? — I  do  not  say 
that  it  would  be  favourable.     It  has  never  occurred 
to  me  to  treat  those  subjects  in  that  way. 

8458.  Should  you,  yourself,  see  any  reason  in  the 
nature  of  things  why  so  great  a  preference  should  be 
given  to  music  ? — No. 

8459.  (Professor  Smith.)    With   reference   to   the 

The  witness 


payments  to  the  scholars  for  passing,  the  maximum 
amount  that  can  be  received  by  any  one  scholar  is 
24*.,  is  it  not? — The  maximum  that  can  be  earned  by 
an  individual  scholar  is  12*.  by  examination  in  the 
standard,  and  (>,«.  by  examination  in  extra  subject.--; 
that  makes  18*.  Then  he  contributes,  of  course,  to  ilm 
average  grant  of  6*. ;  but  that  6*.  is  not  given  on 
account  of  any  individual  scholar,  but  it  is  given  upon 
the  average  attendance  in  the  school. 

8460-2.  But  although  not  more  than  15s.  per  scholar 
can  be  paid  on  an  average,  yet,  if  some'  scholars  may 
gain  more  than  15*.,  they  might  raise  the  whole  amount 
received  by  the  school  to  the  maximum,  by  making  up 
for  a  certain  proportion  of  failures  ? — Yes. 

8463.  Therefore,  there    is   an    inducement   to  the 
managers  of  a  school  to  endeavour  to  pass  as  many 
children  as  possible  in  the  extra  subjects,  in  order  to 
make  up  for  the  loss  of  other  children  in  failures  ? — 
Yes,  there  is  that  inducement,  certainly. 

8464.  (Sir  John  Luliboch.)  What  are  the  subjects 
which  can  be  taught   in   elementary  schools    under 
Mr.  Cony's  Minute  ? —  Geography,  grammar,  history, 
composition,  arithmetic   (mental  and  higher),  music, 
domestic  economy,  physiology,  recitation,  and  letter 
writing  were  paid  for  under  that  Minute-  last  year.* 

*  Table  [subsequently  supplied  by  Sir  Francis  Sandford] 
showing  the  number  of  schools  to  which  grants  were  made  in 
the  year  ending  31st  August  1870,  under  the  Minute  (Mr. 
Corry's)  of  20th  February  1867,  as  embodied  in  article  54  of 
the  Code  of  1870,  for  proficiency  in  each  of  the  following 
"  specific  subjects  of  secular  instruction  :" — 


Geography   - 

Grammar 

History 

Composition 

Music 

Higher  arithmetic     - 

Algebra 

Domestic  economy    - 

Physiology  - 

Recitation     - 


-     3,445 
825 
304 
127 
49 
39 
1 

13 
2 
1 


withdrew. 


Adjourned  to  Tuesday  next,  at  half-past  1 1  o'clock. 
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The  Rev.  Canon 

8465.  (Chairman.')    I  believe  you   were  for  many 
years  an   Inspector  of  elementary  schools   under   the 
Education  Department  of  the  Privy  Council  ? — For 
\~>  years,  from  1849  to  1864. 

8466.  During   that   period,  did   any   schools  come 
under  your  observation  in   whicli  elementary  science 
was  taught   to  any  extent  ? — Yes.      At   Stoke-upon- 
Trent,  we  started  a  chemistry  school  about  15  years 
ago,  and  it  lived  and  flourished  for  about  18  months, 
and  then  collapsed,  owing  to  accidental  circumstances. 
The    master,    who   was    recommended   from   Jermyn 
Street,  misbehaved,  and  the  school  was  discredited. 

8467.  Was  anything  done    in   the   elementary    day 
.--•hools    in    the  way    of   teaching   science? — In   the 
elementary  day  schools  some  little  was  done.     The  late 
I).-:MI  of  Ifr-relord,  and  Mr.  Fearon  of  Loughborongh, 
and  Mr.  Rigg.  the  Principal  of  the  Chester  Training 
r.-ill.'ge,  MM  th..  fashion,  some  20 years  ago,  of  teaching 
common  things,  and  the  philosophy  of  common  things, 
to   the   teachers   of  elementary   schools,   and  the   last- 
named  gentleman,  Mr.  Rigg,  turned  out  some  very  ac- 
complished teachers  ;  and  many  of  the  schools  under  my 
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own  observation  engrafted  some  little  teaching  in 
natural  philosophy  of  a  very  elementary  kind  into 
their  other  work,  and  with  good  results,  by  which  I 
mean  that  they  interested  their  boys. 

8468.  What    extent   of    country   was  under  your 
supervision  ? — The  three  counties  of  Cheshire,  Stafford- 
shire, and  Shropshire  ;  and,  latterly,  Kent. 

8469.  And  were  the  schools  in  which  this  scientific 
instruction,  of  which  you  have  been  speaking,  was 
given,  in  a  manufacturing  or  in  a  rural  district  ? — In 
both.     In  some   rural    schools  lessons  were  given  in 
organic  chemistry  with  a  bearing  on  agriculture.     In 
the  mining  districts  some  instruction  was  given  of  a 
very  elementary  kind   in   mining  science  ;   maps  o! 
the  workings  of  coal  mines  were  hung  up,  and  a  few 
lessons  were  given,  and,  nearer  Birmingham,  we  had 
machine  drawing  taught,  with  plane  geometry. 

8470.  Do   you  know  whether   this   education  still 
goes  on  ? — I   believe   not.     I  am   afraid   it   has    all 
collapsed  under  the  Revised  Code. 

8471.  Do  you  attribute  this  collapse  to  the  action 
of  the  Revised  Code  ? — In  a  great  measure.     I  do  not 
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mean  to  prejudge  the  question,  whether  it  was  wise  or 
unwise  that  instruction  should  continue  to  be  given  or 
not,  but  so  it  lias  been. 

8472.  Do    you   think    that   a   curtain    amount,    <>!' 
elementary  teaching  in  science  can  be  given  to  advan- 
tage in  elementary  schools  ? — I  should  deprecate  any 
systematic  instruction. 

8473.  But  you  draw  a  distinct  ion  between  systematic 
instruction  and  any   other  kind  of  instruction  ?  —  I 
should  be  very  glad,  indeed,  if  every  teacher  of  an 
elementary  school  had  been  so  educated,  and  were  able, 
in  the  reading  lesson  or  on  a  Saturday  walk,  or  in  odds 
and  ends  of  time,  to  interest  his  boys  in  what  we  used 
to   call  "  natural  philosophy."      Beyond  that  I  should 
deprecate   any  introduction  of  it  into  an  elviiu'ntiiri/ 
school.     Boys  leave  so  early,  and  they  have  so  much 
to  do  in  the  time,  that  the  business  of  nn  elementary 
school  being  education  rather  than  instruction,  I  should 
deprecate    imposing   on   the  teacher  any  systematic 
duty  of  instruction  in  applied  science. 

8474.  You  would  not  like  it  introduced  as  part  of 
the  regular  school  work  ? — No.     At  the  same  time, 
desiring  very  much  that  the  teacher  should  have   an 
interest  in  it,  and  should,  by  the  way,  interest  his  boys 
in  it,  so  as  to  make  sure  that  any  boys  of  promise 
should  be  known  to  him,   and  put  into  the  way  of 
going   forward   through   some  career,  through   some 
intermediate  technical  school,  and  so  up  to  the  Royal 
College  of  Chemistry,  or   the    School  of  Mines    in 
Jcrmyn  Street,  or  some  such  school. 

8475.  Your  view  would  be,  that  the  action  of  the 
Revised  Code  in  putting  a  stop  to  any  regular  instruc- 
tion of  that  kind  was  not  very  greatly  to  be  regretted  ? 
— No,  I  was  in  favour  of  it.     I  considered  the  matter 
carefully  at. the  time.     The  Code  knocked  on  the  head 
a  good  deal  of  grammar  and  geography  and  history, 
but  on  the  whole  I  doubt  whether  it  was  much  to  be 
regretted.     It  was  still  more  important  to  make  the 
children  really  good  readers,  writers,  and  accountants, 
and  we  were  neglecting  these  rudiments  in  the  lower 
classes  ;  and,  on  the  whole,  we  had  gone  too   far,  I 
think,  in   the   direction  of  general   culture    without 
making  sure  of  the  groundwork.     Now  that  we  have 
remedied  what  was  then  defective,  I  should  be  very 
glad  to  see  a  little  more  done  in  the  old   direction  ; 
but,  at  that  time,  the  pendulum  had  swung  too  far  in 
the  one  direction,  and  it  was  needful,  I  think,  to  bring 
it  back  to  a  just  mean. 

8476.  You  think  it  desirable  that  the  teachers  them- 
selves, generally,  should  have  a  certain  acquaintance 
with  the  rudiments  of  science  ? — Most  desirable. 

8477.  But  is  there  any  encouragement  to  them  to 
acquire  such  a  knowledge  at  present  ? — Not  enough. 

8478.  How  would  you  suggest  that  they  should  be 
encouraged  to  acquaint  themselves  with  science  ? — I 
think  that  if  the  training  colleges  could  be  inspected 
by  a  scientific  Inspector,  such  as  Captain  Donnelly,  for 
instance,  under  the  auspices  of  the  Science  and  Art 
Department,  and  if  grants  could  be  made  to  them  to 
enable  us  to  have  laboratories  and  workshops  attached 
to  the  training  colleges,  as  at  Chester  in  the  old  days, 
it  would  be  a  very  good  thing. 

8479.  Your  view  would  be  that  teachers  so  trained 
would  be  able,  incidentally,  to  take  advantage  of  oppor- 
tunities  of  directing  the  attention  of  some   of  their 
pupils  to  matters  of  that  kind,  without  making  them  a 
regular  .subject  of  instruction  ? — Exactly. 

8480.  You  have  also  had  opportunities,  have  you 
not,  of  becoming  acquainted  with  evening  schools  and 
mechanics'    institutes  ? — Mechanics'    institutes   merely 
by   the  way.     I  saw  what  was  going  on  under  Sir 
James  Kay-Shuttleworth  in  Lancashire ;  and,  in  con- 
cert with  Lord  Lyttelton,  I  worked  a  little  amongst  the 
evening  classes  about  Dudley  in  connexion  with  me- 
chanics' institutes,  but  my  experience  has  lain  rather 
with  evening  schools  in  connexion  with  elementary 
schools,  than  with  evening  schools  in  connexion  with 
mechanics'  institutes. 

8481.  What  were  the  subjects  taught  in  the  evening 
schools  with  which  you  have  been  acquainted  ? — For 


the  most  part  merely  making  up   for  pre\i,ms   neglect      «,.,.. 

in  the  elementary  .-eh  ml, — hardly  anything  but  that.  -Wn>. 

8482.  You  mean  in  the  primary  clem  [QCB- 

tiou  ? — Yes;   in  MIMIC  we   tad  clawet   in    hook-keeping     Ifi  May  1*71. 
and  classes  in  drawing,  which  were  attended,  perhaps, 
by   u  small   proportion   of   the   pupils,    but    the 
majority  were  simply  making  up  for  past  neglect. 

8483.  Were    not     some    of  the    evcnin  of  a 
advanced    description  than   those    of  which   yon 
now    been    speaking,    and    where    more    was 

attempted? —  Yes.      In     South    Slafl'ord-lmv  •—  whiil 
we    cull    the    Black    Country — under   our    organi/.in;. 
master,  Mr.  Jones,  we  had  some  very  sir 
in    machine   drawing,  I    remember,  and  in  many  of  the 
evening   schools   drawing   was   taught  ;    1ml    l"  . 
now  remember   more  than    live  or  six  evening  -chools 
where  there  was  any  demand  for  such  instruction. 

8484.  What  sort  of  age  were  the  boys  who  attended 
those  evening  schools  ? — They  ranged  from  1 'J  to  •>.•>  or 
23.     They  were  not  allowed  to  attend  under  1  \>. 

8485.  Do  you  think  that  more  might  be  done  in  the 
evening  schools,  in  the  way  of  giving  scientilie  in- 1  ruc- 
tion, than  in  the  day  schools  ? — Yes,  especially  in  the 
mining  districts,  where  the  boys  come  up  in  drau 

a  good  deal  might  be  done. 

8486.  Have  you  considered  at  all  what  branches  of 
science  could  best  be  taught  in  those  evening  schools  ? 
— I   have   learned    from    wiser    men    what   would    IM 
wanted.     I  remember  Sir  Henry  DC  In  Beche  telling 
me  that  something  ought  to  be  taught  about  inorganic 
chemistry   to   young   miners,   and    something    about 
metallurgy,  of  which  I  am  profoundly  ignorant  my  sell', 
and,  therefore,  I  only  half  understood  him.     In   the 
cotton  districts  I  am  told  that  something  of  machinery 
might  be  taught,  I  suppose  to  calculate  the  work  done 
by  a  given  power,  and  to  make  a  man  n  more  intelligent 
minder  of  mules,  or  whatever  his  special  made 
may  be  ;  but  I  really  know  so  little  about  those  things 
myself  that  I  am  not  very  well  able  to  understand  how 
it  is  to  be  applied. 

8487.  Were  those  evening  schools  chiefly  taught  by 
teachers  who  were  also  employed  in  the  day  in  other 
schools  ? — No  ;    in  those  days  the  certificated   masters 
in  charge  of  elementary  schools  were  forbidden  by  the 
Council   Office  to  engage  in  evening  work  ;  that  was 
all  altered  in  1861-62,  but  then  this  kind  of  instruction 
had  collapsed,  as  I  said  before. 

8488.  Were  the  teachers  of  these  evening  schools,  at 
the,  time  you  were  acquainted  with  them,  trained  men  ? 
— Some   were ;   some   have   been   trained   mule;-  the 
auspices  of  the   Science  and   Art   Department,   .•  m! 
some  in  Jerrnyn  Street,  and  some  were  self-made  men, 
and  those  did  the  best  for  the  most  pail. 

8489.  Were  they  men  who  had  other  oc 

for  the  most  part,  or  did  they  make  their  livelihood 
solely  by  teaching  those  evening  schools  ? — Not  solely  ; 
they  could  not  have  done  so.  I  remember  that  in 
South  Staffordshire  we  had  one  or  two  mine  agents 
who  were  engaged  in  this  kind  of  work  in  the  evening, 
and  the  master  in  the  Potteries  who  taught  chemistry 
also  analysed  for  the  manufacturers.  There  was  a  man 
at  Crewe,  I  think,  employed  in  the  works,  if  I  remem- 
ber right,  who  taught  in  the  evening. 

8490.  Do  I  understand  you  to  say  that  the  evening 
schools  of  that  description  have  collapsed   since  the 
promulgation  of  the  Revised  Code? — No,  I  did  not    a\ 
so  ;  what  I  said  to  your  Grace  was,  that  the  scientific 
instruction  in  elementary  schools,  as  part  of  the  work 
of  elementary  schools,  had  collapsed.     I  resigned  my 
inspectorship  seven  years  ago,  and,  therefore,  I  am  not 
a  good  authority,  but   I   believe   that   some  of  those 
evening  schools  are.  still  going  ou  and  flourishing. 

8491.  In  what  state  did  you  leave  them  nt  the  time 
that  you  resigned  your  inspectorship,  as  compared  with 
their  condition  when  you  first  undertook  the  duties  i- 
Had  the   character  of  the  teaching  in   the  evening 
schools  improved  during  that  period  ? — They  wer. 
ambitious  ;  they  were  doing  their  work  letter,  but 
with  a  less  ambitious  programme  than  they  first  started 
with. 
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8492.  (.SVr  •/"""••"•  P-  Kay-Wiitttleirorth.)  Did  you 
in-pect  tli.-  >eliools  of  Mr.  Araitstcad  of  Sandbach  ? — 

,!>3.    Wax   there  any   attempt   at    instruction   in 

eli-iii. •ntJiry   science  in   Mr.  Armitstead's  school  ? — In 

tin'  girls'  school  there  was,  but  not  in  the  boys'  school. 

MM.  What  was  the  subject  that  was  taught  there? 

— Cooking  was  taught  very  thoroughly ;  they  had  a 

gas    cooking    apparatus,  and   I  used  to  question   the 

girls,  at  the  Vicar's  request,  and  I  found  that  they 

understood    why  fires  smoked,  and   how  fuel  might 

be  economised  to  some  slight  extent.     Lessons  had 

been  given   them  on    those  subjects,  and   something 

about  the  opening  of  windows,  and  the  need  of  fresh 

air  for  health. 

8495.  Was  instruction  in  domestic  economy,  in  the 
same  spirit  and  by  the  same  means,  given  iu  any  other 
school  in  the  district  than  Mr.  Armitstead's  ? — Yes,  at 
Law-ton  school  I  remember  there  was,  and  a  little  in 
Sir  Philip  Egerton's  school,  at  Oultou  in  Cheshire. 

8496.  Was  there  any  example  like  that  of  Professor 
Henslow  in  Suffolk,  where  young  children  were  taught 
habits  of  observation  and  instructed  in  the   elements 
of  botany  ? — Very  little  indeed.     I  remember  a  hortus 
sicci/x,  or  something  of  that  kind,  and  a  collection  of 
dried  plants  at  Acton  (thanks  to  Lady  Rich,  who  was 
then  living  there). 

8497.  But  that  was  the  only  example  -which  you 
remember  ? — I  do  not  now  remember  any,  unless  there 
were  at  Whittington.     They  had  a  fossil  collection,  or 
something  of  that  kind,  at  Whittington  and  at  Ipstones, 
and  I  think    Lord   Harrowby  was  anxious  to   have 
something  of  that  kind  at  Milwich.     Mr.  Sneyd  and 
Lord  Harrowby  and  a  third  gentleman,  whose  name  I 
forget,  tried  to"  introduce  a  little  instruction  bearing 
on  agriculture  in  the  day  schools  in  Staffordshire,  but 
it  came  to  very  little  ;  but  there  was  something  in 
Professor  Henslow's  direction  done  there  in  the  way  of 
collecting  plants  and  grasses  and  cereals. 

8498.  Arc   you  aware  whether  they  depended  upon 
the  acquirements  of  the  master  for  that  instruction,  or 
did  some  gentleman,  or  the  clergyman  himself,  promote 
the  instruction  by  personal  tuition  ? — At  Acton  it  was 
done   by   the   master,   under   the   inspiration   of  the 
manager,  Lady  Rich.     At  Ipstones  the  master  did  it 
entirely  of  his  own  impulse  ;  and  at  Whittington  it  was 
a  hobby  of  the  clergyman. 

8499.  Supposing  that    masters  could   be  found  in 
the  rural  districts  to  give  such  instruction,  and  like- 
wise were  instructed  in  the  mode  of  conveying  it  to 
very  young  children,  so  as  not  to  press  upon  them 
any   knowledge   beyond   their    faculties,    would  you 
think  that  instruction  iu  the  sciences  of  observation, 
for  example,  in  botany,  would  be  a  desirable  subject 
of  study  in  a  rural  district  ? — I  should  answer  your 
question  as  I  answered  his  Grace's  question  just  now. 
I  should  be  very  glad,  indeed,  that  this  should  be  given 
by  the  way,  but  not  systematically.     I  should  depre- 
cate it  appearing  in  the  time  table.     That  will  convey 
to  you  my  meaning  at  once. 

8500.  You   would  prefer  that   it   should  come  in 
illustration  of  the  reading  lessons,  or,  incidentally,  as  an 
object  lesson,  by  way  of  familiarising  the   children's 
minds  with  such  subjects,  and  cultivating  in  them  the 
habit  of  observation  of  natural  objects  ? — Yes,  quite  so. 

8501.  In  what  you  call  the  "  Black  Country,"  that  is 
the  mining  country,  were  there  any  schools  in  which 
any  information  was  given  concerning  the  gases  which 
are    fatal    in  mines,    as,  for  example,   that  which  is 
called  the  choke  damp  or  the  fire-damp  ? — No  ;  to  my 
great  regret  in  none  of  the  elementary  schools.     I  tried 
to  persuade  some  master  to  give  occasional  lectures  to 
his  scholars,  and  to  invite  the  parents  who  were  occu- 
pied  in   the  collieries  to  come,  and  Mr.  Jones,  the 
organi/ing  master,  whom  I  mentioned  just  now,  did 
give  some   lectures  on  the  Davy  lamp,  and  so   forth, 
but  they  were  thinly  attended,  and  it  fell   through;  at 
the  same  time,  there  were  accidents  in  every  week's 
local^  paper,  and  explosions,  simply  due  to  ignorance. 

H.102.  Turning  from  the  day  schools  to  the  evening 
schools  of  the  Black  Country,  are  you  aware  whether 


it  was  common  to  give  instruction  on  the  Davy  lamp 
nnd  on  the  phenomena  of  explosions  iu  mines,  and  the 
means  of  preventing  them  ? — No  ;  they  were  classes  for 
reading,  writing,  and  arithmetic,  for  the  most  part,  and 
they  gravitated  into  the  elements  almost  universally. 

8503.  Going  beyond  the  evening  schools  to  the  lec- 
tures which  are  from  time  to  time  given  in  these  dis- 
tricts to  large  audiences  of  older  people,  is  any  subject 
of  that  kind  common  to  those    lectures  ? — I  should 
think  not.     Mr.  Jones  tried,  as  I  said  just  now  (and 
he  was  very  competent  to  give  success  to  the  experi- 
ment), but  it  did  not  take;   the  people  did  not  attend 
and  it  fell  through. 

8504.  Do  you  attribute  this  want  of  attraction  to 
the  ignorance  of  the  people  ? — Yes. 

8505.  If,  therefore,  the  first  elements  of  that  igno- 
rance were  removed,  you  would  expect  that  the  at- 
traction of  such  lectures  and  of  such  instruction  would 
be  greater  ? — Yes,  if  we  could  lift  the  mining  district 
over  a  generation,  and   get    a  more   educated  set  of 
parents,  I  think  they  would  be  more  interested  in  it, 
and,  also,  if  the  processes   of  getting  coal  could   be 
improved.       Of  course  I   speak   with   an   imperfect 
knowledge    of  these  subjects,  but  I  have  been  down 
in  coal  mines,  and  I  have  said  to  my  more  intelligent 
companions,   "  Is   not  this  a  very  barbarous  way  of 
getting  the  coal,"  and  they  have  said,   "  Yes,  very." 
It  requires  very  little  knowledge,  indeed,  of  applied 
science  to  work  in  a  colliery,  and  until  a  little  more  is 
required  I  doubt  whether  the  instruction  will  be  given 
or  cared  for.     I  was  very  much  struck  with  the  contrast 
in   Belgium  ;  I   have   been   down  in  collieries  there. 
They  descended  into  their  pits  by  "  man  engines," — 
by  alternating  shafts;  the  ventilation  of  the  pit  is  far 
more  scientific  than  it  used  to  be  15  or  20  years  ago  in 
Staffordshire,  and  the  methods  of  exploiting  the  coal 
were  very  superior.     It  struck  me,  in  those  Belgian 
mines  to  which  I  went  in  the  valley  of  the  Meuse,  that 
there  was  far  more  application  of  science  than  in  any 
pits  that  I  had  seen  in  Staffordshire. 

8506.  As  to  the  degree  of  interest  which  a  child 
or  youth,  from  the  elementary  school  age  up  to  man- 
hood, might  take  in  instruction  in  such  subjects  as 
the  nature  of  the  firedamp,  and  the  means  of  protection 
afforded  by  the  Davy  lamp  and  by  ventilation,  would 
you  be  of  opinion  that  it  would  be  desirable  that  the 
teachers  of  elementary  schools,  going  into  those  dis- 
tricts, should  have  such  an  amount  of  scientific  know- 
ledge as  would  enable  them  to  give,  either  by  way  of 
illustration  or  in  the  evening  classes,  more  thorough 
instruction  in  those  subjects  ? — Distinctly  I  should. 

8507.  On    that    account   you    would    conceive     it 
desirable  that  instruction  in  science  should  form  a  part 
of  the  syllabus  of  the  training   colleges  ? — I  should 
desire    that   there  should  be  opportunities  in  all  the 
training  colleges  for  instruction  in  science.     Whether 
it  would  be  desirable  to  make  it  a  part  of  the  syllabus 
for  all  I  do  not  know.     There  may  be  men  that  would 
not  profit  at  all  by  that  kind  of  instruction,  but  there 
would  be  sure  to  be  some,  and  there   should   be  an 
opportunity  for  all. 

8508.  At  least,  you  would  be  prepared  to  agree  that 
it  might  be  desirable  to  have  such  scientific  instruc- 
tion as  an  alternative  subject  for  examination  ? — Yes, 
that  would  do  very  well. 

8509.  You  said  something  of  a  class  of  chemistry  in 
the  pottery  district,  which  was  taught  by  one  of  the 
analysts  of  the  manufacturers  there  ? — It  was  taught 
by  one  who   had   been   under  Hofmann  in   Jermyn 
Street,  and  whom  we  specially  invited  down  to  Stoke, 
and  who,  when  there,  helped  to  eke  out  his  income  by 
analysing  for  the  manufacturers. 

8510.  He  came  down  as  a  teacher,  did  he  not? — 
Yes,  as  a  professional  teacher. 

8511.  But  not  finding  sufficient  remuneration  from 
his  class  in  chemistry,  eked  out  his  income  by  analysing 
for  the  manufacturers  ? — Yes. 

8512.  Was  the  instruction  in  that  class  of  chemistry 
general  theoretic  instruction,  or  was  it  technical,  by 
which  I  mean,  had  it  special  reference  to  the  making  of 
glass,  pottery,  and  china  ? — It  was  not  under  niy  in- 
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spirt  ion,  mul  I  was  never  present  nl  that  evening  school, 
but  1  knew  the  111:111,  and  had  some  conversation  with 
him,  and  I  knew  the  Committee  who  were  locally  inte- 
rested in  it,  and,  as  far  as  I  remember  rightly,  lie  li:id 
to  begin  ut  the  verv  A,  15,  C  of  chemislrv,  and  before 
he  had  got  on  to  any  of  the  applications  tin:  school  was 
closed. 

S.")l;i.  Then  ho  was  engaged  during  the  time  that 
lie  stayed  in  teaching  elementary  chemistry  ? — Yes, 
elementary  inorganic  chemi.-try,  which  is  found  to  he 
the  most  popular,  as  yon  may  know,  of  all  the  subjects 
taught  hy  the  science  teachers  in  the,  provincial 
centres.  In  the  May  examinations  that  arc  now  going 
on,  inorganic  chemistry  is  found  to  be  beyond  question 
the  most  popular  subject.  Out  of  about  10,000  under 
instruction,  one  third  are  found  to  take  it  up  for 
examination,  or  were,  so  four  years  ago,  when  1  was 
asking  Captain  Donnelly  about  it. 

8514.  1  believe  you  are  acquainted   with    the  cha- 
racter of  Dean  Dawcs'  school  at  King's  Somborne,  and 
with  the  Blnecoat  School  which  he  established  in  Here- 
ford ? — Yes. 

8515.  Has  there  been  any  example  of  a  school  con- 
ducted like   that   of    Dean    Dawes,   in  which   the  in- 
struction   in    the   class    of  subjects    for    which    Dean 
Dawes'  schools  were  celebrated,  has  been  successful  in 
your   district  ? — The    school    at   Acton    was  modelled 
after   King's    Somborne,    and    was  a    very    successful 
imitation. 

8516.  Did  that  owe  its  success  to  the  teacher,  or  to 
some   clergyman    or   gentleman    who    taught   in    the 
school  ? — To  La<ly  Rich,  as  I  said  just  now,  who  was 
living  there,  and  threw  herself  heart  and  soul  into  it, 
with  a  master    who  was  competent  to  do   what  she 
wished. 

8517.  She  gave   the   master   the   impulse   and    he 
carried  out  her  plans  ? — Yes. 

8518.  Are  you  acquainted  with  Mr.  Best's  school  in 
the  diocese  of  Salisbury  ? — I  have  visited  it,  but  only 
once. 

8519.  Were  there   any  schools  like  Mr.  Best's   in 
your  district  ? — Yes,  there  were  several  that  resembled 
it,  and  some  that  were  still  better,  I  think. 

8520.  Were  what  are  commonly  called  the  higher 
subjects,  that  is,  beyond   reading,  writing,   and  arith- 
metic, and  the  elements  of  ordinary  geography,  taught 
in  those  better  schools  of  that  district  ? — Yes ;  a  Euclid 
class  was  very  common  and  very  popular  for  the  boys, 
and   allotment  gardens,    with  a    little  on!  of-cloor   in- 
struction in   garden  work  and  manures,  and   account 
keeping   at  Lilleshall,  and   I  got  them   every  year  to 
bring  me  a   balanced   debtor  arid   creditor  account  of 
their  allotment  gardens,  and  they  were  able  to  answer 
such  few  questions  as  I  was  competent   to   ask  about 
the  manures,  and  about  the  course  of  cropping,  if  the 
word  is  not  too  grand,  and  how  they  cultivated  their 
allotments  during  the  year. 

8521.  The     Commission     have     had      under    their 
consideration  the   question  whether  it   may  be  expe- 
dient   in    some  of  the  great  centres  of  manufacturing 
industry,  such  as  Birmingham   or  Wolverhampton,  to 
establish  scientific  schools  of  an  elementary  character, 
but   adapted    to    spread    a    knowledge  of   elementary 
science  among  the  arti7.au  and  adult   labouring  popula- 
tion and  youth  ;  and  it  has  been  suggested  lhat  either  a 
third  year's  training  might   be   given   in  the  training 
colleges,  or  that  the  pupils  in  the  training   colleges, 
living  a  third  year  in  those  colleges,  might  attend  some 
central    school    in    London    or    elsewhere,  and  during 
lhat  third  year  might  devote  the  principal  part  of  their 
time    to    acquiring    a   knowledge    of    the    elementary 
bciences,  with  a  view  to  becoming  the  teachers  of  elemen- 
tary scientific  schools  in  those  centres;  have  yon,  from 
what  you  observed  of  the  progress  of  elementary  edu- 
cation in  the  districts  which   yon  inspected,  any  hope 
that   such    schools   could,   at  an   early  period,   be  de- 
veloped, if  the  class  of  teachers  were   created? — Un- 
doubtedly, because  I  have  seen  it  done  at  Bristol  with 
the  very  best  results.     At  the  same  time,  I  should  take 
exception  to  the  plan  by  which  you  propose  to  produce 
your  teachers.     I  should  deprecate  very  much,  indeed, 
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scndingn  youth  in  his  third  year  (that  is,  in  the  20th       Hit-.  Cuvm 
or  21st  year  of   his   age)  up   to  London.      It  is  difficult  A'</rr,, 

enough  to  govern  them  and  keep  them  all  right  within 
the  four  walls  of  a  college;  hut.  to  send  him  up,  say 
from  Saltley  or  Chester,  or  wherever  his  training 
college  might  be,  to  lake  lodgings  in  London,  in  order 
that  he  might  attend  lesions  in  cln-mislrv,  would  be  tin- 
high  road  to  breaking  him  down  morally. 

8522.  The    idea    of   my    question    was,    lhat    certain 
colleg.-s  that  are  in  London,  as,  for  example,  I'.atlerse.-i, 
Saint  .Mark's,  the  Weslcyan  Training  College  in  V. 
minster,   and    the    Borough    Koad,    taking    cliarge    ef 
their    scholars    for    purposes   of  discipline    and   mmnl 
guidance,  might,  in  the  daytime,  send    their    pupils  of 
the  third  year  to  a  central  school    of  science  in  which 
they    might    receive     the     instruction    which    I    ha\e 
described  ;  not  that  the  .pupils   should  be  sent  up  from 
the  country  to  London  to  live    in    lodgings,  but  that    if 
the  training  colleges  were  placed    anywhere  near  Mich 
a  college  as  Owens  College  at    Manchester,  or  Durham 
University,  they  might  avail  tliemsch  es  of  the  scientific 
instruction  which  might    be   given   in    that  Col  lev 
University,  and  my  question  was  whether,  if  teachers, 
with  high  moral  qualifications  and   certain   respectable 
scientific  requirements,  were  produced,  they  would  find 
work  in  the   centres  of  manufacturing  industry  ? — I 
should  think  so,  judging  from   the  great  success  of  the 
Hull  Navigation  School  and  the  Bristol  Trade  School, 
and    the   school    in    connexion    with    the    Mechanics' 
Institute  at  Manchester.     There   is  a  great   opening 
just  now  for  schools  that  would   touch   the  elementary 
schools  on  the  one  side,  and  touch  the  Royal  College 
of  Chemistry  and  the  Royal    School  of  Mines  on   the 
other — intermediate  schools  of  technical  instruction, 
filling  up  that  large  gap,  are  very  much  wauled. 

8523.  And  what  amount  of  apparatus,  if  there  was 
any,  was   there    connected   with    any  of   the  evening 
classes  or  day  schools  in  which  any  elementary  scientific 
instruction  was  given  in  your  district? — Most  of  them 
had  the  cabinet  that  you  arc   familiar  with  that  was 
sent  out  by  Downing  Street  in   those  days  with   a  51. 
grant.     Most  of  them  had  that  cabinet  with  its  chemi- 
cals and   apparatus,  by  way  of  a  beginning  of  a   labo- 
ratory, and  some  of  them   made  and  were  encouraged 
to    make    little    local     museums,     inineralogicnl    and 
geological. 

8524.  Were    there    any   chemical    laboratories    or 
laboratories  of  experimental  physics    connected   with 
any  of  the  institutions  under  your  inspection  ? — Yes, 
there  were. 

8525.  I  mean  with  the  mechanics'  or  other  institu- 
tions?— In  our   evening   schools,  as  I  was  saying,  we 
started  rather  ambitiously,  and  in  the  case  of  some  of 
those  evening  schools,  before  they  had  gravitated  into 
the  elements,  we  fitted  them  up  with   those  cabinets, 
and  with  block-printed  diagrams   of  machines,  and  so 
forth,  to  a  great  extent. 

8526.  (Professor  Huxley.)  I  understood  you  to  say 
just  now  that  you  did   not   consider  the   teaching  of 
elementary  science  altogether  a  good   means  of  edu- 
cational training.     Will  you  kindly  state  your  reasons 
for  that  opinion  ? — I  am  not  aware  that  I  said  so.     T 
should  deprecate  the  introduction  of   any  systematic 
instruction   in   science,  or  in   applied  science,  into  the 
time  table  of  an  elementary  school  ;  first,  because  there 
is  no  room  for  it,  and  something  would  go  to  the  wall  ; 
and,  secondly,  because  I  think  it  would  tend,  in  most  of 
our  teachers'  minds,  to  confuse  their  aim.     Their  aim 
is   education,  and   if  you  give   them   many  matters  of 
technical  instruction,  you  confuse  their  aim. 

8527.  That   is   precisely   the   point   to   which   my 
question  was  directed.     I  understood  you  to  object  to 
it    before  upon    the    ground    that    the    business  of   a 
teacher  was  with  education,   and   the    implication,   I 
think,  is,  that    elementary   science  would    not    atlord 
education  ? — I  do  not  mean  to  commit  myself  to  that 
last   proposition.     I  can  well   conceive   that   it   is   an 
admirable    educational    instrument,   but    not    in    an 
elementary  school. 

8528.  Do  you  not  think  that  there  may  be  some 
little  confusion  as  to  what  you  and  1  may  mean  by  the 
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Wilt..l  I  do   not    lor  a  moment    suggest  the 

te-ichin"    of  technical    science    to    young    children,  but 

wii-n  i-~  in  point    of  fact,   a   carefully   systematised 

mid   methodiwd   object   lesson  j    and    it    surely  must    be 

perfectly  easy   to  give   an    intelligent  comprehension 

,,f   die  'rudimentary  phenomena  of   nature   to  young 
children  .' — Yes. 

s.'.L'O.  And  by  making  that  training  substantial, 
real,  and  definite,  so  far  as  it  goes,  while  keeping 
perfectly  clear  of  everything  technical,  it  may  be 
po-sihle'  to  convert  such  teaching  into  a  great  edu- 
cational instrument,  a.s  well  as  a  means  of  communi- 
cating mere  information.  Would  you  object  to  that 
new  of  the  case  ? — Yes,  I  should,  ill  an  elementary 
school.  1  am  confining  myself  entirely  to  the  boy  or 
the  nirl  under  12  years  of  age  in  an  elementary 
,1.  If  you  introduce  this  systematically,  you 
would  push  out  what  is  more  important. 

8530.  Do  you  think  that  instruction  to  the  extent  of 
mi,,  or  two  hours  a  week  in  the  elements  of  science 
miirht  not  be  given  without  pushing  things  out  which 
an-  of  greater  importance  ? — I  think  that  they  might 
well   ground    children   in   the   elements   of    reading, 
writing,  and  arithmetic,  which  are  the  tools  of  their 
after  education,  and  have  two  or  three  hours  a  week 
to  spare;  but  I  should  wish  to  employ  those  two  or 
three  hours  a  week  otherwise. 

8531.  May  I  ask  hqw  you  would  wish  to  employ 
them  otherwise  ? — In  humanity,  distinctly,  rather  than 
in    physical   science,  as  being  a  far  more  important 
matter. 

8532.  In  what  form  of  humanity  ? — Biography  for 
young    children    is   infinitely    more  important    than 
chemistry. 

8533.  Do  you  think  that  a  young  child  can  form  a 
clearer  idea  of  what  is  the  meaning  of  biography,  than 
of  what  is   the  meaning   of  a  scientific  fact? — In  the 
one  you  are  speaking  to  the  child's  heart  as  well  as  his 
head,  in   the   other  you  are  only  speaking  to  his  head, 
and  1  would  rather  speak  to  both.     In  your  manuals 
of  physical  science   the  little  words  "  love,"  "  hate," 
'•  tear,"  and  "  hope,"  which  occupy  a  large  portion  of 
that  child's  mind  and  heart,  do  not  occur,  and  I  would 
rather  have  some  subject  in  which  they  did  occur. 

8534.  Do  not  you  think  that  a  scientific  training 
gives  a  child  some  better  idea  than  he  might  otherwise 
have  of  what  he  ought  to  love  and  hate,  and  so  on  ? — 
No,  I  think  not. 

8535.  Have,  you  had  any  familiarity,  yourself,  with 
the  leaching  of  science,  or  have  you  turned  your  mind 
to   scientific   study    at   any    time  ? — Only   by  way  of 
recreation.     I  have  always  been  fond    of   machinery 
and  of  going  down  coal  pits,   but   my  knowledge  is 
only  of  a  popular  kind. 

N536.  (Mr.  Samuelson.)  In  those  schools  in  which 
the  elements  of  science  were  taught,  or  partially  taught, 
was  the  instruction  in  reading,  writing,  and  arithmetic 
inferior  to  what  it  was  in  those  schools  in  which  no 
attempt  was  made  to  teach  science  ? — No;  I  do  not 
rem'-mher  that  it  was  ;  on  the  contrary,  the  very 
fact  of  an  attempt  being  made  to  teach  something  of 
natural  philosophy  indicated  that  the  teacher  was  a 
superior  man,  and  that  the  teaching  throughout  was. 
good. 

8537.  In  your  opinion,  the  superior  character  of  the 
leaching  was  due  to  the  character  of  the  teacher,  ami 
not  to  the  intelligence  of  the  children  being  awakened 
by  the  additional  subjects  which  they  were  taught? — 
It  was  chiefly  due  to  the  fact  that  they  had  in  such  a 
school  probably  a  superior  teacher,  bntalso  I  think  that 
his  lessons  in  the  allotment  <nirden,  or  by  the  road  side, 
or  on  the  Saturday  walk,  or  whatever  they  might  be, 
were  awakening  the  general  intelligence  of  the  chil- 
(h-i-n  undoubtedly,  and  making  them  more  accurate 
rvera  and  re  patient  thinkers  than  they  other- 
wise would  have  been. 

853S.  If  that  could  be  done  in  all  schools  by  com- 
petent teachers,  yon  would  consider  it  an  advantage? — 
listinctly. 

S5:!9.  (Sir  John  I.nhhiirli.}  Keading,  writing,  and 
arithmetic,  in  Ihcni-elve'-,  1  presume,  are  not  educa- 


tion  at  all,  but  only  the  means  of  education  ? — Merely 
the  tools  of  education. 

sr>  10.  Therefore,  if  you  turn  children  out  of  tho.-e 
elementary  schools,  merely  having  made  them  good 
leaders  and  writers,  without  any  other  re-ult,  yon 
would  not  fulfil  what  you  have  yourself  laid  down  as 
the  main  objects  of  schools? — No. 

1541.  Do  you  not  consider  that  the  younger  a  child 
is  the  shoiter  the  lessons  should  be  ? — .Yes. 

8542.  The  mind  is  easily  wearied,  and  they  can  he 
taught  more,  can  they  not,  by  having  a  succession  of 
subjects,  than   they  could   if  they  were   kept   for  any 
considerable  time  upon  one  line  of  thought  ? — Yes. 

8543.  That  would  be,  therefore,  a  strong  reason  for 
a  certain   amount  of  variety  in  the  time  table   of  ele- 
mentary   schools,    would   it    not  ? — You    might    ring 
changes  on   three    subjects,   and  never    go    on    with 
any  one  of  them   for  more  than  half  an  hour.     You 
need   not  introduce  six  subjects  in  order   to    shorten 
the  lessons  on  each  to  half  an  hour. 

8544.  When  you  say  three  subjects,  do  you  n 
reading,   writing,   and   arithmetic  ? —  No,    I    merely 
meant  to  illustrate  my  view. 

8545.  Of  course,  reading  and  writing  would  be  con- 
sistent with  any  other  subject;  in  teaching  reading  at 
the   same  time  you  might  teach  biography,  or  you 
might  teach  some  elementary  science,  or  any  other 
subject,  might  you  not? — Yes. 

8546.  In  fact,  a  child  must  be  reading  something. 
and  whatever   other  subject  is  being   taught  at   the 
same  time,  the  two  must  necessarily  go  together  ? — 
Nearly  always  ;  not  in  arithmetic. 

8547.  I  am    now   confining    myself  to  reading  and 
writing;  arithmetic  I  take  to  be  a  subject  of  education  as 
well  as  a  means  of  education,  because  it  does  give  the 
mind  a  grasp   of  one  subject    of  human  knowledge  ; 
that  is  to  say.  of  numbers  ? — Yes,  and    it   is    a  subject 
of  intellectual  education. 

8548.  Reading  and  writing,  on  the  other  hand,  are 
merely  the  foundation — the  means  of  acquiring  educa- 
tion ? — Yes,  they  are  arts,   they  arc  the  means  rather 
than  the  end.      Of  course,  there  is  a  little  science  in 
arithmetic  as  well  as  the  art  of  cyphering. 

8549.  But  as  far  as  reading  and  writing  go  they  are 
mere  arts  ? — Yes. 

8550.  Therefore,  the  object  lessons,  which  I  under- 
stand you    to  approve  of,  might  very  well   be   given, 
might  they  not,  in  conjunction  with  the  reading  lesson, 
in  fact  the  object  lesson  and  the  reading  lesson  would 
lie  the  complement  of  one  another  ? — Y<    . 

8551.  I  do  not,  therefore,  quite  see  why  you  should 
object  to  them  in  a  school  in  a   reading    les-ion,  ii'  you 
approve  of  them  in  a  walk  on  Saturday  afternoon  ? — 
Anything  you  can  introduce  into   the  reading  lesson  is 
to  the   good,  and  any  awakening   of  the   general   in- 
telligence; but,  as  I  have  said  more  than  once,  I  would 
deprecate    introducing   into    my    time  table  anything 
that  would  be  sure  to  be  pushing  out  something   more 
important. 

8552.  But  if  you  introduce   reading  into  the   time 
table,  without  specifying  the  subject  of  reading,  is  not 
that    practically    extremely    vague  ? — It    is    what     is 
usual.     Our  reading  books  are  graduated  according  to 
to  the  age  of  children,   and    they  contain    lessons  on 
nature,    and    lessons   on    biography,    and    lessons    on 
history,  tales  of  fiction,  and   so  on,   in   great   variety. 
It  might  be  well  to   increase  the  scientific   element, 
perhaps. 

8553.  (Sir    James     P.    Kay-Slniltli-worth.}    The 
Irish   school  books  do   contain,  do  they  not,  both  the 
scientific  clement,    and  also  the   element  of   political 
economy  ? — Yes,  they  do. 

8554.  (Sir    John     Luliboc/i.)     The    object    of    my 
question  was  rather  this  :   you  state,  in  the  time  table, 
that  a  given   half  hour  is   to    be    devoted    to   reading; 
that   announcement    i,-   generally    considered    to 
specification  of  the   subject  in  which  instruction  is  to 
be  given  during  that  half  hour;  but  it  appears  to  me 
that  it  only  covers  half  the  question,  because  it   n 

ay  the  difference  what  is  to  be  read  ?  — It  does  in  the 
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first  class,  but  in  the.  lower  classes  it  is  spoiling  :uid  the 
(•(instruction  of  words  to  a  great  extent. 

8555.  I    understood  you  just    now  to   itltnch    very 
great  importance  to  biography  n.s  tending  to  develope 
the    affections  ;  it  would   surely  be  perfectly  easy  to 
have  an  amount   of  biography   introduced,  as,  in  l':iri, 
is  done  in  the  early  lesson  books  ? — Yes. 

8556.  In    fact,   without     in     any    way     interfering 
with  the    roiiding,   it  would    be  easy    to   introduce  :i 
certain  variety  of  subjects  into  the   rending,  would   it 
not  ? — Yes. 

8557.  And  such  objects  as  would  naturally  bo  intro- 
duced into  most  elementary  reading   books  would  not 
in  any  way  be  beyond  the  comprehension  of  children 
in  the  schools  at   the   age  of  seven   or   eight,  would 
they  ? — They  ought  not  to  be. 

8558.  Do  you  not  think  that  they  would  increase 
the  interest  that  would  be  felt  in  those  books  if  they 
dealt  sometimes  with  explanations  of  certain  physical 
phenomena  ? — Yes,  as  they  do. 

8559.  It  would  increase  the  interest,  would  it  not, 
which  the  children  feel  in  reading  ? — Yes  ;  but  there 
is  no  need  of  any  change.     I  think  that  most  of  our 
common  reading  books  do  that. 

8560.  But,  as  there  is  a  considerable  variety  in  the 
common  reading  books,  do  not  you  think  that  it  would 
be  well  to  specify,  rather  more  than  is  at  present  done, 
which  of  them  should  be  used  at  particular  times  ? — 
No,  1  think  not ;  it  is  best  to  leave  that  to  the  teacher. 

8561.  But  if  you  leave  that  to  the  teacher,  you  only 
examine  practically  in  the  art  of  reading,  and  not  at 
all  in  the  education  which  I  understood  you  to  say 
was  a  totally  different  thing,  and  the  main  object  for 
which   the   school   was  established  ?  —  Education  is 
different  from  instruction,  as   the  whole  differs  from 
the  part.     1  do  not  mean  that  the  one  was  necessarily 
exclusive  of  the  other. 

8562.  But  as  examinations  in  schools  are  carried 
on  at   present,  the  examination  is  simply  in  the  art  of 
reading,  and  not  at  all  in  the  instruction  which  has 
In  in  derived  from  what  was  read  ? — I  used  to  give  a 
very  bad  mark  if  they  read  unintelligently.     1  could 
nearly  always  tell  if  they  had  not  been  questioned  in 
what  they  read ;  it  was  not   altogether  a   mechanical 
examination. 

8563.  But,  under  the  Kevised  Code,  it  has  tended  to 
become  so,  has  it  not  ? — I  am  speaking  of  examinations 
under  the  Revised  Code.     In  the  higher  standards  I 
used   to   refuse  to  pass   children   who  read  with   ad- 
mirable   mechanical    precision   and    fluency,   and    yet 
witli  no   propriety  of  emphasis,  showing  that  they  had 
not  been  questioned  in  what  they  read,  and  did  not 
understand  it. 

8564.  But   you  did  not  ask  any  special  questions 
tending  to  ascertain  whether  they  had  been  instructed 
in  the  subject  of  the  book  that  they  were  reading  ? — 
No ;  but  when  I  found  them  reading  uniulelligently 
I  turned  round  to  the   teacher  and  said,   "  Have  you 
"  questioned  them  in  this  ?     Have  you  been  in  the 
"  habit  of  getting  them  to  reproduce  what  they  have 
"  read  ?  "  but  I  did  not  say,  supposing  the  lesson  was 
about  a  steam  engine,  have   you  given  them  instruc- 
tion on  the  steam  engine  'i 

8565.  Or  on  the  nature  of  steam  in  any  way  ? — No ; 
my  immediate  work  was  reading,  and  if  anything  was 
unintelligently  read,  I  inferred   that   the  teacher   had 
not  got  them  to  reproduce  their  reading. 

8566.  But  you  would  see  no  difficulty,  I  presume, 
in  combining  a  lesson  in  the   elements  of  science  with 
a  lesson   in  the  mechanical   art  of  reading  ? — No,  I 
would    not  have   any    such    combination.      I    should 
deprecate  it  very  much.     I  should  be  extremely  sorry 
to  find  a  teacher  giving   a  lesson   in  any  subject  of 
applied   science  during    the  half  hour   that    was  set 
apart  in  the  time  table  for  reading. 

8567.  But  if  he  gave   no  such   lesson,   would  not 
the  rending  become   a  mere  mechanical   art,  which  I 
understood   you   to   deprecate  just   now  ' — 1    used    to 
have,  L'O  years  ago,  teachers  who  were   brimful  of  all 
the  ologies,  and  in  their  reading  lessons  went  in  oninia 


alia;  and  the  result  was  such  as  you  and  I  should      /,-,,.  <•„„„„ 
hare  deprecated  at  once.  .v 

8568.  Bui    yon    would    not    call    that  sy-tematio  in- 
unction;  it  was  rather  the  vague   and   general    inlro-      lfiM»yl>-:i. 

dnction  of  u  variety  of  topic- >-  S\-lematio  instruction 
1  should  hoy* depreOftted  still  more,  for  the  reasons  that 
I  have  already  stated.  I  understand  that  yon  are  now 
trying  to  ascertain  what  can  be  given  incidentally, 
and  construing  the  word  incidentally  to  mean,  par- 
ticularly in  the  reading  lesson,  I  should  not  oidy 
deprecate  an\  iistruction  in  applied  >eiencc, 

but  I  should  deprecate  making  u.io  of  the  reading 
lesson  to  give  indirectly  instruction  in  applied  sci. 

8569.  (Mr.    SamVtltOn.}    Have  you    vi>ited   any   of 
the  Swissor  German     elementary    schools,    and    heard 
a  reading   lesson   given    in    those    schools? — Neilhei 
in  German  Swit/erland  nor  in  ( ierniiuiv,  for   the   very 
good    reason    that    1    should    not   have   understood   it 
myself.     In  France  1  have,  but    I    have  only   once    in 
my   life  been    in    Switzerland,  and   in   German   1  am 
not  competent  to  follow  a  lesson. 

8570.  (Dr.  Sharpey.)  With   reference  to  the  two 
or   three  hours  a  week  which  you  think  might  be 
spared   from   the  essential  business  of  an  elementary 
school,  I   think   you   stated   that  you  think   the  t inn- 
would  be  better  bestowed  in  teaching  biography  than 
the  rudiments  of  science  ? — I  should   say  both    if  pos- 
sible,   but  certainly  biography,    which    is    of  human 
interest  ;  for  what  is  of  human  interest  is  far  more  im- 
portant towards  education,  properly  defined,  than  what 
is  physical. 

8571.  But  do  you  not  think  that   the   personal  aid 
of  a  master  is    far   more    important    in    teaching  the 
rudiments  of  science  than  in  teaching  biography,  ina.--- 
muchas  the  children  might  by  reading  from  their  books 
gain   what   was   required   in   biography,  whereas  it 
would  be  far  more  difficult  by  mere  book   reading  to 
obtain  any  insight  into  science.     Without  presuming 
to  differ  from  you  with  reference  to  the  relative  ad- 
vantage of  a  knowledge  of  biography,  as   compared 
with  a  knowledge  of  the  rudiments  of  science,  I  would 
ask  whether,  supposing  they  were  equal  at  any  rate,  it 
would  not  be  more  important  to  use  the  aid  of  a  teacher 
and  the   opportunities  of  a  school   to  give  instruction 
in  elementary   science  rather  than  in  biography,  be- 
cause the   former   is   more  difficult  to  obtain  in  any 
other  way,  and  if  once  a  boy  has  left  school,  he  might 
have    no    further    opportunity   of  knowing    amihing 
about  it  ? — Yes  ;  I  am  quite  of  opinion  that   a    boy 
would  find  it  more  easy  to  educate  himself  in    such  a 
matter  as  biography  in  after  years  than  he  would  in 
scientific  subjects. 

8572.  Of  course  I  do  not  speak  of  applied  science  ; 
I  mean   the    rudiments  of  science  ? — Yes  ;  the    rudi- 
ments of  what  used  to  be  called  natural  philosophy. 
My  old    Cambridge   recollections    and  my   Aristotle 
reading  have  given  me   the  habit  of  using  the  word 
science  in  a  much  larger  sense  than  that  in  which  you 
are  using  it,  but  I  understand  you   to  mean  natural 
science. 

8573.  I  mean,  for  example,  physics,  chemistry,  and 
natural    history — what    the  Germans     call    "  Natur- 
wissonsehaft "  ? — Precisely  so  ;  not  the  science  of  logic, 
for  example,  or  geometry. 

8574.  (Sir  James  P.  Kay-Khitttleirorth.)  Looking 
to    the    opportunities    for    improvement     which    the 
new  Education   Act  may  give,  by,  in   the  first  place, 
increasing   the   regularity  of   the    attendance    of  the 
children,   and    probably    prolonging    ultimately    their 
school   age,  and    securing    a    better   educated    and    a 
more    complete    staff'    of   teachers    in     the     schools 
would  you  not   think    that    that     altered     condition 
might  give   an  opportunity,  under  proper  stimuli    to 
the  teachers,   to   introduce  certain  well-selected   ele- 
ments of  those  parts  of  science  which   apply  to   the 
improvement  of  the  condition  of  the  working  classes 
in  their  habitations  and  in  their  occupations,  in   their 
freedom  from  superstitions,  and  in  restraining  them 
from    habits  which  are  injurious  to   their  health.'' — It- 
is   my  hope,  and   it   is   my  belief,  that    the   recent  Act 
will  increase  the  regularity  of  the  children,  and  enable 
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Ji,r   Oinom      «•-.  therefore,  in  <''<•  elementary  school,  ID  .lo  more  than 

.Vorr...          we    have   done;    bin  1'iere  iiiv    many  other  claimants 

out-ide   the  door  iif  the  school  waiting  lor   admission, 

K.  May  1871.    which    I.    for   one,   vain.'   more   limn   applied   science. 

ninl    I    .-lioulil   wish   to   admit  my  friends  lie  lore  i/inir 

friend*.  1  should  wish  to  introduce  those  several 
Milyccts  that  are  waiting  outside  that  have  more  to 
do  with  what  I  t-all  the  heart  ol'  the  child,  I  mean 
thai  lend  to  make  the  child  not  only  know  the  right 
lull  love  the  right,  anil  not  only  know  the  wrong  luit 
lialc  the  wrong.  I  should  \vish  to  tench  him  early  to 
know  something  of  those  forces  which  for  good  or 
oil  act  upon  the  human  will  ;  and  so  stir  within  him 
some  feeling  for  what  ennobles  life  ;  for  this  1  would 
willingly  postpone  awhile  ihe  knowledge,  of  nature's 
forces.  The  latter  should  follow,  it'  possible,  but  lirst 
and  foremost  what  is  of  moral  interest  and  human 

interact. 

N575.  Take  one  single  province  of  such  inslruelion 
which  has  been  commonly  called  in  tho  syllabus,  only 
loo  vaguely  called,  economy,  meaning  domestic  and 
personal  economy,  would  you  think  it  more  lilting 
that  it  should  be  the  elementary  school  or  the  secon- 
dary evening  school  which  should  give  instruction  of 
this  kind,  namely,  the  sources  of  injury  to  health 
from  impure  water,  from  defects  in  ventilation  in 
dwellings,  from  want  of  cleanliness,  from  imperfec- 
tion of  drainage,  from  various  bad  habits  of  life  as 
respects  food  and  cooking,  intemperance,  and  what  not; 
as  to  the  mode  of  tho  propagation  of  infectious  diseases, 
and  the  securities  that  may  be  obtained  against  them  by 
VBlioas  expedients  which  are  known  to  physicians,  par- 
ticularly vaccination — would  you  think  it  should  be  in 
the  elementary  school,  or  in  the  evening  school,  that 
those  obvious  and  ultimately  absolutely  necessary 
elements  of  civilisation  should  be  made  known  ? — Not 
in  the  elementary  school  by  systematic  instruction 
therein ;  but  I  should  wish  the  teacher  of  the  elemen- 
tary school  to  have  gone  through  a  course  of  instruction 
bearing  upon  those  subjects  which  you  have  specified  ; 
and  I  should  wish  that  teacher,  incidentally  and  in- 
directly, to  interest  his  scholars  in  those  matters,  but 
not  as  a  substantive  part  of  the  school  work. 

8576.  I  think  you  would  admit,  probably,  that  at  the 
very  basis  of  morals  lies  obedience  to  natural  laws  ? — 
That  seems  to  me  about  the  last  result  that    n  think- 
ing man  attains  to.     It  is  a  very  important  result  ;  but 
one  that  I  should  rather  put  at  the  top  than  at   the 
bottom  of  the  educational  ladder.     I  should  not  begin 
with  a  child  in   that  way.     I  perfectly  subscribe  to 
your  proposition,  but  it  is  certainly  one  dial  I  did  not 
attain  to   in  my  childhood.     If  you  had  put  it  before 
me  as  a  child,  I  should  not  in  the  least  have  understood 
what  it  meant. 

8577.  There   are  obviously  certain  natural    laws, 
»rc  there   not,  which  are   inseparably  connected   with 
our  physical  well    being  ? — Yes  ;  but  a  child  obeys  the 
law  heron   he  understands   the   law,  and   does  so  best. 
Chronologically,  the  reason  for  it  conies  last  ;  logically 
it    comes  lirst,    1   quite   agree;   but   chronologically  it 
comes  las!,  I  think. 

S.")7S.  Then  your  view  would  be  that  you  would 
rather  set  about .  improving  the  habits  of  the  adult 
population,  than  seeking  by  any  form  of  instruction  to 
make  il  apparent  to  the  entire  population  that  it  was 
reasonable  that,  those  habits  should  be  improved? 
—  I  would  rather  sum  up  my  experience  by  saying 
that  il  has  led  me  to  put  very  little  faith  in  school 
lesions  apart  from  lesson.?  of  life.  There  is  a 
pa-sage  which  I  remember  in  I  looker,  and  which 
you  well  remember,  I  daresay,  where  he  speaks  of 
education  and  instruction,  the  one  by  use  and  the 
other  by  precept,  giving  wisdom.  I  have  more  faith 
in  the  use  than  in  the  precept.  I  have  very  little  faith 
in  the  precept  unaccompanied  by  what  Hooker  calli  d 
the  us*'. 

S579.  I  think  you  said  a  little  while  ago  something 
with  respect  lo  the  Black  Country  and  the  extreme 
ignorance  of  the  miners,  which  was  a  hindrance  to 
their  taking  any  interest  in  instruction  in  Ihe  mode  of 
danger.-,  and  to  the  use  of  expedients  by 


which  danger  might  be  avoided  ? — I  seem  to  put  it 
the  other  way,  that  if  "  the  use  "  in  the  coal  mine,  the 
processes  of  getting  the  coal,  were  more  seienlilic, 
then  the  precept  or  the  instruction  would  follow  ;  but 
I  thought  that  the  use  would  govern  the  precept, 
rather  than  the  precept  engender  the  right  use. 

8580.  Do  not  you   think  it  would  be  more  ea>y  for 
nn  intelligent  man,  who  knew  the  danger,  to  abstain 
from  lighting  his  pipe  from  his  Davy  lamp  in  a  mine 
in  which  there  was  what  is  commonly  called  firedamp? 
— I  doubt  whether  he  would  begin  to  reason  about  it 
till  lie  had  blown  himself  up. 

8581.  (Sir   Jolm   Lvbbock.)  At  what    age   do  you 
consider   that  children  generally  could   pass  Ihe  first 
standard    in    the    elementary    schools?  —  The    lirst 
standard  under  the  New  Revised  Code,  I  understand 
you  to   menu,  which   is  a  peg   higher    than   the  first 
standard   before  this    year.     A    child    might   pass,   at 
seven  years  old,  I  should  say. 

8582.  That  is  to  say  children  at  present  ? — Y< 

8583.  I  understood  you    to  say  that    you    thought 
it  might  bo   desirable,  having  reference   to  the  short 
time    during  which   children  could   keep  their    mind 
upon  one  subject,  to  introduce   two  or   three   subjects 
of  instruction  in  the  school,  as  well  as  reading,  writing, 
and  arithmetic  ? — I  think  I  said  that  there  would  be 
two  or  three  hours  to  spare  in  the  week  for  such  extra 
subjects.     I  think   the  time  has   now  come  when  we 
may  rather  retrace  our  steps  and  give  a   little  more 
culture  as  distinct  from  instruction  in  the  mere  arts. 

8584.  You   mentioned   biography   as   one    subject 
which  you  would   wish   to  see   introduced,   will   you 
also   say  what  other   subjects   you    would    give    the 
preference    to  ?  —  Geography.      Our     old     familiar 
lessons  in  geography  I  have  never  ceased  to  regret. 
I    have    seen    the    necessity  of    lessening    the    time 
given  to   geography    under    the    Revised    Code,   but 
I  am  quite  hopeful  now  that  we  shall  resume  it.     By 
geography  I   do  not  mean  physical  geography  princi- 
pally or  in    any  large  measure,  but    rather  as  much 
geography  as  shall  give  them  an  intelligent  interest 
in  a  newspaper. 

8585.  Do    not    you    think    that    a    knowledge   of 
physical   geography  would  give  them  an  interest  in  a 
newspaper    as  well    as    plain   maps  ? — By   all    means 
if  you  have   time  for    it.     But   teach    them    what    is 
necessary    to   an   intelligent    reading    of   their    penny 
paper   lirst.     Let  physical  geography  follow  ;   but   let 
them  know  something  about  their  cousins  in  Queens- 
land or  Canada  at  once. 

8586.  The  geographical  position  of  Switzerland  in 
Europe    is   a    question    of    pure    geography,   but    the 
mountainous  character  of  Switzerland  is  a  question  of 
physical  geography,  is  it  not  ? — Yes. 

8587.  Is  it  not   neces.-ary  in  order  that  they  should 
understand    their   paper  that    they   should    be    aware 
of  the  peculiar  character  of  Switzerland  ? — Yes,  that 
is  desirable. 

8588.  Therefore,  the  one  and   the   other   are  very 
much  interwoven  ? — Yes.     I  want  to  hang  the  walls 
again  with   maps,  and  during  the   reading   lessons   I 
want  them  to  refer  to  those  maps.    In  the  fifth  and  sixth 
standards   the   master  often    does   bring    in    his  daily 
newspaper,  and  gets  the  iirst  class  to  pass  it  round  and 
read    it   aloud.     I    should    like  to   have   reference    to 
maps,  and  along  with  reference  to  maps  I  should  like 
the   children    to   do   what   they  arc   all  very  fond  of 
doing,  namely,  copy  them  ;  and  1  should  wish  to  do 
this   before   I  began   physical   geography ;    and,    that 
done,  1  doubt  whether  I  should  have  much   time  left 
for  physical  geography. 

8589.  Is  not  the  danger  of  a  map  rather  thai,  a 
child  should  suppose  that  tho  country  is  flat   with   the 
rivers    meandering   causelessly  about   it?  —  I    should 
be  content    with    his    notion    of    a    flat,    country    for 
awhile. 

«.>!)().  lint  only  for  a  short  while,  I  should  think? 
— I  should  not  object  to  that  continuing  till  the  child 
was  10  years  old,  he  is  sure  to  correct  it.  afterwards  ; 
his  first  journey  to  London  will  correct  it. 
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8591.  You  think  you  would  tench  geography  with- 
out any  introduction  of  the  physical  portion  of  tin- 
subject  ? — An  Intelligent  muster  would  be  sure  to  say 
something  by  the  way  that  would  throw  light  upon 
it;  but  i  should  wish  lirst  and  foremost,  in  leach 
geography  for  the  sake  of  its  bearing  on  our  follow 
men,  with  reference  to  his  uncles  and  cousins,  and  so 
on,  who  have  front!  to  the  colonies,  and  so  forth. 

.S.~j<)2.  lias  not  physical  geography  as  much  as.  men1 
plain  geography  n  bearing  upon  the  condition  of  our 
fellow  men  ? — Undoubtedly  it.  has  ;  only  it  is  a  quest  ion 
of  priority  which  one  would  begin  with,  and  I  would 
rather  begin  with  the  other,  and  go  on  with  physical 
geography  if  there  is  time  for  it,  than  begin  with 
physical  geography,  leaving  what  I  apprehend  to  be 
of  more  importance  to  follow,  if  there  is  time  for  it. 

N/J93.  You  tlo  not  think  that  by  the  separation — by 
teaching  geography  without  any  physical  geography, 
there  is  a  tendency  to  give  an  entirely  wrong  idea  as 
to  the,  nature  of  geography  itself? — 1  should  certainly 
wish  my  master  to  understand  physical  geography 
thoroughly,  and  then  I  think  he  would  not  mislead  his 
scholars  in  his  lessons  on  political  geography. 

8594.  Then  he  must  introduce  physical  geography  ? 
—Yes. 

8595.  Therefore,  you    do   not  look   upon  the  dis- 
tinction between  the  two  as  a  fundamental  or  a  very 
broad   distinction  ? — No.     In  the  time  table  I  should 
write    up     geography,    I    should    not    say    physical 
geography. 

8596.  Then  you  would  include  both  the  position  of 
a  country  and  its  general  features  ? — Yes  ;  a  wise  man, 
I  think,   would  begin    with   the   situation  of  places ; 
how    far    physical   geography    should    be    introduced 
might  lie  left  to  the  teacher. 

8597.  Would  not  the  separation  of  the  two  be  pre- 
judicial as  they  are  so  interwoven  ? — Yes. 

8598.  Biography  and  geography  woultl  be  two  sub- 
jects ;  will  you  mention  one   other   which    you  would 
recommend  ? — A  boy  could    hardly  be    interested    in 
biography    unless    he    knew    something    of    English 
History  and  of  general  history — history  being  to  bio- 
graphy what  the  chart  at,  the  beginning  of  an  atlas  is 
to  the  maps  that  would  follow. 

8599.  You   woidd    consider   an    elementary    school 
which  did  not  include   some   of  those  subjects  as  one 
which  very  imperfectly  fulfilled  the  object  for  which  it 
was  established  ? — Yes  ;    I   am  speaking  now  of  our 
future,  after  this  recent  Act  has  been  at  work  some 
time.      At  present,   i  certainly   should  not  so  judge. 
On  the  contrary,  taking  our  schools  as  they  now  are,  I 
should  think  it  a  very  wrong  inference  that  a  school  is 
doing  its  work   imperfectly  because  those   subjects  are 
not  taught.     But,  as  Sir  James  Shuttleworth  said  just 
now,  it  is  our  hope  that  after  a  few  years'  operation  of 
this  Act  we  shall  be  in  a  much   more  luxurious  con- 
dition for  cultivating  a  child's  intelligence   than  we 
are  now. 

8600.  (Mr.  Ktimnclson.)  What  is  there  in   the  Act 
which  should   mists   this  distinction   between  present 
and   future   schools  ? — It   is  Mr.  Forster's    hope   that 
the  action  of  the  School  Boards  will  be  both  direct  and 


indirect — direct  where  there  is  a  School  Board,  in- 
direct where  there  is  none,  in  raising  public  opinion 
and  public  appreciation  of  education  :  I  ap- 

prehend so,  and  in  both  way.-  we  shall  be  helped. 

HfiOI.  lint  docs  not  it  merely  ri'/nily  that  a  great, 
number  of  persons  will  eoiiMilcr  it  to  he  de.-iralile 
where  a  few  deem  it  to  be  SO  now? — There  will  be. 
an  ext-nsioii  of  <|iiiin!ity  mid  of  quality  al.-o  ;  not 
only  a  do/.en  parents  wi-hing  for  education  wlioi. 

•d  it  before,  but  that,  do/en  wishing  for  a  i 
kind  of  education  than  the  one  did,  and  willii 
send  their  children  to  school  more  re'/ulnrly. 

W\(Y2.  I  suppose  it  would  bo  chiefly  with  reference 
to  the  irregularity  of  attendance  thai  you  think  that 
not  much  more  work  can  lie  dune  no,v  ? — Ye*,  that, 
and  also  the  early  ngc  nt  which  they  leave  school, 
hinders  it  nt  presen'. 

8603.  But  woultl  not,  there  be  another  question 
what  should  be  included  in  the  higher  standards? — 
More  children  would  reach  (lie  higher  standards  if  the 
children  remained  at  school  longer,  and  it  would  be 
better  worth  while  to  introduce  those  subjects.  A  I 
came  up  in  the  train  this  morning,  I  asked  the  mai 
of  H  school  in  Surrey  how  many  of  his  children 
reached  standard  6,  and  he  said,  "  None."  How  many 
standard  5?  and  he  said,  "Very  few,  nearly  all  leave 
in  standard  4."  Therefore,  there  is  hardly  any  room 
in  that  school  for  any  of  those  subjects  that  we  have 
been  talking  about.  But,  taking  the  same  sanguine 
view  that  Sir  James  Shuttleworth  takes,  and  which 
1  share,  of  the  probable  operation  of  the  new  Act,  I 
am  hopeful  that  our  children  will  stay  till  12  or  13,  ns 
a  rule,  and  then  we  may  do  more  with  them. 

8604.  But,  wherever   there    is    a    fair   number   of 
children  who  stay  to  the  advanced  age,  there  is  no 
reason  why  extra  subjects,  such  as  you  would  like  to 
see   introduced,   or  such  as  others  would  like   t 
introduced,  should   not  be  at  once  taken    up  ? — No 
reason  at  all. 

8605.  (Sir  Jolm  Lubboch.)  I  should  like  to  have  your 
opinion  with  reference  to  the  proportion  of  children  who 
will  be   able  to  pass    the    new  standard  for   reading, 
writing,and  arithmetic, and  my  question  has  reference 
to  the   amount  of  money  which  a  schoolmaster  might 
reasonably  expect  to  get  under  the  New  Code  ? — It  13 
seven  years  since  I  was  an  Inspector  of  schools.    I  have 
not  worked  as  an  Inspector  under  the  present  Code,  and 
I  doubt  whether  I  could  give    you   any   answer    that 
would  be  worth  your  having. 

8606.  (Chairman.}    Have  yon  examined   the   pro- 
visions of  the  New  Code  ? — Yes,  I  have  examined  it 
carefully.     I  am  the  manager  of  a  school  under  it. 

8607.  (Sir   John    Lubboch.}    Will    you    have     the 
kindness  to  state  to  the  Commission  whether  yon  think 
that  the  schools,  generally,  will  be  able  to  obtain  the 
whole  of  the  IOA-.  allowed  under  the  New  Code  with- 
out going  in   for   the  extra  subjects? — Yes,  I  tlo;  and 
I  think  that  a  larger  proportion  of  schools  may,  under 
the  existing  Code,  obtain  (lie  maximum  grant   than  is 
quite    compatible   with    the   stimulus  supposed    to   lie 
afforded   by  the    principle   of  payment    by  results,  and 
the  cultivation  of  the  higher  subjects. 


11,  r.   (  '.mini 

ffa 

1C  May  1B7I. 


The  witness  withdrew. 


The  Rev.  FREDERICK  WATKIXS  examined. 


8608.  (Clmirmfin.}  You  have  been  for  many  years, 
and  still  are,  Inspector  of  elementary  schools  under  the 
Education  Department  of  the  Privy  Council  ? — Yes, 
1  have  been  so  for  27  years. 

Ktioy.  lias  any  instruction  in  elementary  science 
been  given  in  any  of  the  schools  which  have  come 
under  your  observation  ': — Hardly  any  regular  instruc- 
tion. 

8610.  Can  you  describe  to  the  Commission  to  what 
extent  science  has  been  taught  in  any  of  ihe  day 
,  liools  ? — In  the  day  schools  with  which  I  have  to 
tlo  it  is  hardly  taught  at  all.  It  is  only  taught  in  the 
reading  tesSOUB  in  the  elementary  books  on  certain 
scientific  subjects,  but  those  lessons  are  merek  read 
over;  there  is  no  direct  and  regular  course  of  instruc- 


tion given.  I  tlo  not  think  I  can  name  a  single  daily 
elementary  school  where  there  is  any  direct  and  con- 
tinuous course  of  instruction. 

861 1.  Do  any  of  the  ma.-tcrs  take  advantage  of  i 
reading    lessons    in   order   to   give    their   pupils 
further  instruction  in  the  elements  of  science  ? — Yciy 
rarely,  indeed,  for  the  plain  reason  that  they  think  they 
have  no  time  to  do  it. 

>i!)lL'.    li  '.it  uuially,  is  it  not,  for  the  master 

to  question  hi  •.    pupils   to   a    certain    extent 
they    had    been    previously    reading? — I    doubt    very 
much  whether  it  is  the  habit. 

Hlilo.   Do  not    they    take    any  means    to    ascertain 
whether  the  scholars  understand  what   i 

i  mi  quite  sure  they 

4    1 


it,;:  F. 
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<Io    not,  in    other  cases    they  do;  but    in    the    lower 
'M'l-iully  they  do  not,  and,  as  11  general  nil'-.  for 
Dj  the  want   of  time.     They  allege  that 
as  their  exeiiM'. 

Mill.  (Sir  ./.  /'.  A~tii/-S/iii/r/<<rt>rt/i.)  Was  there 
nut  a  time,  when  in  the  best  schools,  it  was  more 
•;il  that  they  should  give  Midi  quest  ions  on  tlie 
meaning  of  what  they  read  ? — 1  think  before  the 
Revised  Code  came  in,  in  the  upper  classes,  where. 
what  we  call,  the  higher  subject  >  were  taught,  that  is, 
geography,  grammar,  and  history,  there  was  more 
questioning  then,  and  a  more  intelligent  knowledge 
than  there  is  HOW. 

8615.  At  that  time  there  was  a   greater  effort,  was 
there  not,  to  cultivate  the  general  intelligence  of  chil- 
dren   by    making    them   thoroughly   understand   what 
they  read,  than  subsequently  has  been    the  case,  or 
rather  the  teachers  have  acted  more  under  the  neces- 
sity of  acquiring  a  technical  knowledge  of  reading? — 
J  have'  no  doubt  of  that  myself. 

8616.  (Chairman.)  Are   you    of  opinion    that   in- 
struction in    science   could  be  with   advantage  intro- 
duced into  elementary  schools  to  a  greater  extent  than 
it  i*  at  present  ? — It  would  be  the  merest  elements  of 
science  in  the  world.     A  foundation  might  possibly  be 
laid,  but  it  could  hardly  go  beyond  that. 

M>  17.  Do  you  think  that  such  n  foundation  could 
be  laid  with  advantage  in  elementary  schools,  and  do 
you  think  that  it  would  be  a  good  class  of  subjects  for 
It  achers  to  instruct  their  boys  in? — Dependent  upon 
t  lie  character  of  the  school,  I  think  it  would.  You  must 
vary  your  subject  with  the  locality,  and  with  the  class 
and  character  of  the  school. 

8618.  What   subjects  do  you  think    could  be  intro- 
duced with  advantage  in  the  scientific   instruction  of 
elementary  schools? — I  should  say  that  in  all  schools 
there  should  be  some  of  the  elements  of  physiology, 
and  I  should  say  that   in   all  schools  there  should   be 
some  of  the  elements  of  geography,   and   that  geo- 
graphy led  out  into  the  topography  of  the  locality,  as 
applied  geography  ;  and   in    town    schools    I    should 
like    to   see    something   of  the   elements  of  chemical 
science.      In    country    schools,    I    think,    in    agricul- 
tural  districts,  something   might   be   done   in  botany 
and  agriculture,   and  in  all  girls'  schools  something  of 
domestic  economy. 

8619.  Do  you  think  that  any  steps  in  that  direction 
could  be  taken  with  children  under  13  years  of  age? — 
Yes. 

8620.  At  what  age  do  you  think  such  instruction 
might  commence  ? — That  would  depend  much  upon 
the   book    that   you    put   into    their   hands,    and    the 
teacher  that  explains  the  book  to  them;  but,  with  a 
good  teacher  and  a  good  elementary  book,  certainly 
from  10  to  13  you  might  lay  the  foundation  of  scientific 
knowli 

Mi21.  I  think  I  understood  you  to  say  that  there 
are  none  or  very  few  schools  in  which  anything  of 
the  kind  is  attempted  at  present  ? — In  which  anything 
is  done  regularly  or  continuously.  There  are  chapters 
on  scientific  subjects  in  the  small  elementary  books, 
and  they  come  in  the  course  of  reading,  but  they  pass 
;,way  very  much  as  the  other  reading  passes  away. 

8622.  Have  you  any  examples   in   you*-  district  of 
ntary  schools  that  are  far  beyond  the   ordinary 

standard  in  the  number  of  subjects  taught?— The 
good  schools  generally  teach  something  of  geography 
and  grammar  ;  the  bad  schools  do  not,  get  beyond  the 
three  It's,  as  they  are  called. 

8623.  There     has    been     no   direct   encouragement 
the    Revised   Code  to  teachers   to    instruct    in 

iphy^or    grammar  ?—  Rather   the   contrary,  till 
lorry's   Minute   two   years   ago,  which   gave  a 


Mr. 


premium    lor    special    subjects.      Under   the  New  Code 
lately     i^ied     there,    is     very     considerable     prospect 
encouragement     given    in   the     4th    schedule.        It 
under     the     head   of    "one    or    more    specific 
rabjOCtt   of  secular   instruction,"   for   which   a    pay- 
ment i-  mad.,  of  8*.  per  head  fur  each  child  who  r 
in  two  -uhjects.      h    says,  "It   is   not    improbable    that 
"   new  plain  may  be  proposed   by  which   children 


be  enabled  to  gain  scientific  ideas  from  the  study  of 
natural  objects,  and  from  careful  direction  of  their 
power  of  observation.  Such  plans  would  necessarily 
differ  in  town  and  country,  and  the  suitability  ,',f 
each  to  the  school  in  which  it  is  adopted  must  be  a 
matter  of  discretion."  That  holds  out,  1  think,  a 
very  fair  prospect  of  something  being  done  in  that 
direction,  because,  not  only  will  the  subject  lie  (aim-lit, 
but  the  school  will  get  paid  for  the  progress  in  it.  ° 

8624.  How  far  do  you  think  that   the  3*.  for  the 
extra  subjects  will  really  operate,  because  the  maximum 
that  any  school   can   receive   under  the  Minute   is   on 
the  average  15*.  per  child?— Yes,  for  every  child  in 
average  attendance. 

8625.  Will  they  not  be  able  to  earn  that  15*.,  as  a 
general  rule,   without   paying   any   attention   to   those 
extra    subjects?— I   think   hardly.      No    doubt    that 
limitation  to  los.  will  cut  off  a  good  deal  of  the  "rant 
that  might  be  gained  otherwise. 

8626.  By  attendance  and  by  passing  in  the  regular 
subjects  of  reading,  writing,  and  arithmetic,  the   total 
amount  would  be  18*.,  would  it  not  ? — Yes. 

S627.  Do  you  think  that  a  large  proportion  of 
children  in  general  would  entitle  a  school  to  that  18*.  ? 
— That  depends  upon  the  school.  In  good  schools,  the 
children  pass  in  all  three  subjects.  There  are  certain 
schools  where  every  child  passes  in  all  three  subjects, 
but  it  is  a  very  rare  thing;  there  are  not,  perhaps, 
half  a  dozen  schools  in  my  district  where  that  could 
be  done. 

8628.  Half  a  dozen   out  of  how    many  ? — At   this 
moment  I  can  only  remember  four  schools  where  that 
could   be   done.      I    have   just    had  a  great    number 
thrown  into  my  district,     I  hardly  know  the  number, 
but  I  should  say  about  250  separate   school   places, 
many  of  them  having  three   departments.     I  cannot 
quite  say,  for  the  district  has  been  altered  so  much, 
that  I  hardly  know  what  the  exact  number  is. 

8629.  Do  we  understand  that  in  not  above  two  per 
cent.,  or  something  of  that  kind,  out  of  all  the  schools, 
would  the  children  be  able  to  pass  in  all   those  three 
subjects  ? — A  good  many  will   pass  in  all  the  subjects 
in    every  tolerably  good  school,  and   there  are  schools 
win  re  they  almost  regularly  all  pa^s. 

8630.  Would  you  consider  it  a  bad  school  where 

less   than  one  half  passed  in  those;   three  subjects  ? 

Yes  ;  I  always  make  special  mention  of  it  where  that 
is  the  case  ;  in  fact  I  recommend  that  there  should  be 
a  deduction  from  the  grant. 

8631.  Where  three  fourths  passed,  should  you  call  it 
a  fair  average  school  ? — Yes. 

8632.  Will  there  be  much  difficulty  in  earning  the 
6*.  for   attendance? — No,  the   number  of  attendance* 
required  is  increased,  as  no  doubt  you  are  aware. 

8633.  But   do   you  think   that    that  will   limit  the 
amount    earned    under    that    provision?  —  It    has   at 
present.      As  far  as  the  New  Code  has  acted,  it   has 
limited  the  number;  the  numbers  presented  ha\e  been 
considerably   smaller,  but  I  look  forward  to  that  as  a 
pressure  which  will  make  the  children  attend  more 
regularly. 

8634.  Have  you  also  inspected  the  evening  schools 
in  your  district  ? — Yes. 

8635.  What  is  the  character  of  the  instruction  in 
those  schools  ;  is  more  instruction  of  a  scientific  charac- 
ter given   than   in  any   of  the  day  schools  ?— Not  in 
those  that   1   have   inspected.     It  is  very  elementary 
instruction,  indeed,  and   they  arc  rather  on  the  whole 
below  the  character  of  the  day  schools. 

S636.  I  presume  that  the  boys  attending  those 
evening  schools  are  older  than  those  in  the  day  schools  ? 
—  Yes,  they  are  older  ;  but  they  have  very  often  had 
very  little  instruction,  indeed,  in  a  great  many  ca<es. 

8637.  Is  the  instruction  given  there  rather  to  be 
considered  as  a  substitute  for  what  might  have  been 
received  in  the  elementary  schools,  than  as  carrying 
their  education  on  to  a  further  ex  tent  ? — In  some  ease's 
it  N  simply  the  beginning  of  their  instruction;  they 
have  hardly  had  any  at  all  previously.  In  others  it  i's 
a  determination  to  carry  on  what  they  have  already 
acquired  ;  but  it  would  be  rather  difficult  to  say  how 
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many  belonged  to  the  one.  class  and  how  nmny  to  the 
oilier. 

8638.  What  are  the  subjects -twght  in  the  highe.-t 
class   ill'   evening   schools  ? — They    do    no!,    go    at    all 
beyond  the  elementary  subjects   in    the  great  majority 
ol'   cases.       In   such  schools  as  I   have  had  to  do  with — 
take  the  Sheffield  schools,  tor  instance — I  do  not  think 
they  have  tuken  any  extra   subjects;   there  is  nothing 
but.  reading,  writing,  and  arithmetic,  in  any  one  single 
school  that  I  am  aware  of. 

8639.  Do  not  those  who  leave  I  he.  ordinary  elementary 
schools  with  a  tolerable  knowledge  of  reading,  writing, 
and  arithmetic,  attempt   anything  1'urther  in  the  even- 
ing schools? — I  do  not  think  that,  we  have,  any  schools 
where  they  come  and  where   they  attempt  anything 
further,  at  least  I  am  not  aware  of  any. 

8640.  Then  nothing  further   i.s  practically  done  in 
the  way  of  scientific  instruction  in  the  evening  schools 
than  in   the  day  schools  ? — Not  as  a  rule,  certainly. 
There  may  he  some  cases,  but  none  that  come  under 
my  inspection.     We  do  not  know  all  the  schools  ;  we 
only  know  a  certain  class  of  schools  at  present. 

8641.  (Sir  J.  P.  Kay- Shuttle  worth.)    Your  district 
is  partly  on  the  coalfield  and  partly  on  the  ironfleld  of 
Yorkshire,  is  it  not  ? — Yes. 

8642.  And  does  it  include  a  portion  of  the  Cleveland 
district  ?— No. 

8643.  Does  it  include  Huddersfield  ? — No  ;  I  may 
say  that  it  is  the  eastern  part  of  the  West  Riding  of 
Yorkshire. 

8644.  None  of  .the  mechanics'  institutions  have,  I 
believe,  been  inspected  by  Her  Majesty's  Inspectors  ? 
—No. 

8645.  Are  you  aware,  from  your  own  personal  in- 
quiries, or  otherwise,  of  the  condition  of  the  mechanics' 
institutions  in  the  great  towns  of  Yorkshire? — I  could 
only  speak  from  mere  report. 

8646.  You  do  not  know,  for  example,  whether  they 
have,  connected  with  their  classes  of  scientific  instruc- 
tion, laboratories  and  apparatus  ? — I  do  not  know. 

8647.  Are  yon  aware  whether,  in  the  mining  district, 
either  in  the  elementary   day  schools  or  in  the  elemen- 
tary evening  schools,  or  in  any  other  form  which  may 
have  been  brought  indirectly  even  under  your   cogni- 
zance,  instruction   is   given  of  a  nature  to  warn  the 
miners  as  to  the  character  of  the  inflammable  gases  in 
mines,    and    the    best   means    to    prevent    explosions, 
whether   by   ventilation   or  by  the  use  of  the  Davy 
lamp,  or  by  other  precautions  ? — Some  of  the  elemen- 
tary books  in  the  day  schools  have  such  subjects  in 
them. 

8648.  Have  the  teachers  been  accustomed  to  dwell 
on  those  subjects  in  the  mining  districts,  that  is  to  say, 
when   such  a  chapter  has  been  read  on  the  nature  of 
the  inflammable  gases  of  mines,  have  the  teachers  been 
accustomed    to    explain    it    to    the    scholars  ? — I    ain 
inclined  to  think  not.     One  cannot  speak  with  positive 
knowledge,  because  one   is   not  present  at   the  lesson  ; 
there  are  only  certain  lessons  which  one  sees. 

8649.  What  is  your  impression  as  to  the  competency 
of   the  certificated  teachers  at    present   employed    in 
the  day  schools  to  give  elementary  instruction  of  that 
kind  to  the  scholars? — It  is  rather  difficult  to  answer 
positively,   because  the  men  are  generally  intelligent 
men,  and  there  is  no  reason  why,  if  they  applied  their 
minds  to  any  one   of   those  points,  they  should  not 
succeed  in  it.     At  present,  they  do  not  apply  their 
minds  and  give  their  attention  to  it. 

8650.  They    have   not   hud    any    direct  instruction 
from    the    Kducation    Department   to   do  such  a  thing, 
nor  have  they   any  reward   for   doing  it  ? — No  direct, 
reward. 

8651.  I  need  not  ask  you  whether  you  think  that  it 
would  be  important  that  the  elementary  teachers  should 
have   both    the   knowledge   and   the   capacity   to   give 
instruction  of  that  kind  in  a  mining  district,  and  also 
sufficient  stimulus  to  exert   themselves   in   that,   direc- 
tion ? — 1    think    it    .would   be   invaluable  ;  I  think   it 
would  >ave  many  a  life. 

8652.  In  your   opinion   would  it  be  desirable,  with 
that  view,  that  there  should   be   either   some  addition 


made  to  the  existing  -\llahn-  of  the  training  colleges, 
or  that  s  .....  e  extension  of  the  period  of  -tudv  .-hoiiM 
occur  in  training  colleges  in  which  srientilic  instruc- 
tion could  be  obtained?  —  It  would  I."  \ery  dc-irah!i: 
that  there  -diould  be  the  power  of  giving  it  in  the 

schools.          |[ow     it      might       he-.!      be     conveyed     to     the 
teachers     I    cannot,    quite   say.      The    great    cry   81 
where  is  the  pressure  for    time.      They    have    not    time 
to  do  this  or  thai,;    the  subject-    ;ire  BO  many,  anil  they 
have   so   many    rei|iiiremeiits  —  that  is  really  the  • 
and  I  think  to  a  certain   extent    there  is  a  good  deal  of 
truth  in    it. 

8<>.">.'!.  That  is  to  say,  having  a  certain  number  of 
subjects  in  which  they  must  aci|nire  a  definite  profi- 
ciency, and  upon  whicil  the  payment  now  given  by  the 
Government  toward--  (he  support  ol'  the  school-  de- 
pends, it  is  extremely  difficult  to  add  to  those  subject- 
others,  whatever  may  lie  the  wants  of  the  civili/afion  of 
the  district?  —  Very  difficult  indeed. 

8654.  Taking  such  a  subject   as   that    to  which  you 
have  made   some  allusion,  namely,  domestic   economy, 
and   analysing   it    somewhat,  it    is    important    that    the 
population   should,  either  in   the  day  school  or   in   the 
elementary  evening  school,  become  acquainted  with  the 
danger  to   health   from   the  impurities   of  water,  from 
imperfect:   ventilation,   from    imperfect  drainage,   from 
imperfect  construction  of  buildings,  from  bad  sanitary 
conduct  in  relation  to  habits  of   life,  and  from  intem- 
perance, and    particularly  as  to   the   mode   by  which 
infectious  and  contagious  diseases  are  propagated,  and 
the  precautions  taken  to  prevent  them  ;  could  the  ele- 
mentary school,  or  could  the  elementary  evening  school, 
be  made  the  source  of  the  diffusion  of  information  on 
those    subjects   if  there   were   competent   teachers?  — 
Yes,  I  think  so  ;  I  think  that  encouragement  must  be 
given  in  that  direction. 

8655.  Looking  at  the  subject  in   another  point   of 
view,  that  which   is  purely  educational,  there  is  not 
much,  at  present,  is  there,  in  the  instruction  of  day 
schools  to  cultivate  the  habits  of  observation  of  the 
scholars  ?  —  Hardly  anything. 

8656.  Are  there  any  teachers  in  your  district  who 
adopt  a  course  of  instruction,  like  that  which  I'rofesMir 
I  lenslow  adopted  in  his  schools,  of  cultivating  habits 
of  observation  in  the  fields  ?  —  Yes. 

8657.  Could  you  give  any  examples  of  success  in 
that  respect?  —  I  know  cases  where  masters  take  their 
boys  out   in   the  fields   and  make  them  gather  flowers 
and  make  collections  of  wild  flowers,  and  that  certainly 
has  had  a  good  effect.     The  children  both  get  fond  of 
flowers  and  they  get  the  habit  of  observation. 

8658.  Have    you    known    that    plan,    either    with 
respect   to   a   day   school    or   an    elementary    evening 
school,  carried  out  to  matters  of  geological  observa- 
tion ?  —  I  think  not  at  nil  to  geology. 

8659.  In   no  evening  school,  in  your  district,  from 
your  knowledge,  arc  the  youths  induced  to  bring    fossil 
specimens  to  the  teacher  to  have  them  explained  ?  — 
No,  I  think  not. 

8660.  Constantly  on  the   mine   heap-  there  must  !*• 
an    abundance    of    fossil    specimens    under    their    feet 
unobserved,  but  they  have  neither  the  knowledge,  nor 
the  intelligence,  nor  the  curiosity  to  examine  them  and 
bring    them    to  the    teacher   for  explanation  ?  —  No,  1 
think  not. 

8661.  And  is  there  nothing  at  present  operating  to 
induce  such  habits  of  observation  ?  —  No,  nothing. 

8662.  With  respect  to  mechanical  contrivances!,  you 
are  as  well  aware  as  I  am  that  almost  every  contribu- 
tion, until  within  very  recent  years,  to  the  mechanical 
contrivances  in    the   textile   trade   has   come   from  the 
operative  population  ;   is  it  not  very  important,  seeing 
that  mechanical  contrivances  are  becoming  extremely 
more     complicated,    that     in    the    elementary    eveni 
schools,  at  h.  .'condary  school,  some  kuowleu 
of  the  elements  of  mechanics  should  be  given  ':  —  You 
must  remember  that  an  evening  school  is  hardly  to  be 
called    a   secondary    school;   it    is  really   as   much   an 
elementary  school   as  the   other   at   present.      It  is  by 
no  means  in  advance  of  the  day  school  in  general;   in 
fact,  I   should   say  that    it   is,  on    the  whole,  rather 
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1.,-low    the   day   M-hool    in   intellectual    character   ami 
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,.i    Arc  v>u  aware  that  iii  Bod  Lancashire  they 

l',,  :1  \ery  great  extent,  grafted  upon  their 
elementary  Bvening  Bchooto  science  elassis,  under  the 
Science  iiii.l  Art  Department,  with  more  or  less  success, 
with  the  use  of  apparatus  and  specimens? — Yes. 

Slid.  Is  anything  of  that  kind  going  on  iu  York- 
,,|,iri.  i—Not  in'  my  district.  Slielliel.l  has  the  character 
of  being  rather'  behind  the  other  manufacturing 
towns  ;  I  do  not  know  whether  it  is  true  or  not. 

8665.  The  first  step  in  the  whole  of  this  matter,  if 
we  are    t<>   make   any   improvement  whatever,  would 
nl< \ioiisly  lie  in  increasing  (lie  knowledge  and  capacity 
of  the   teachers    and    their    incentives  to  place  them- 
selves   under    specific    instruction? — Yes,   yon   must 
have  an  incentive. 

8666.  If,   then-fore,    there   were   in   the   principal 
centres  of  industry,  on  the  coal  fields  or  on  the  iron 
fields,  the  means  in  tlio.se  schools  in  which  elementary 
-cientilic    instruction    could    be    given    with    proper 
apparatus  and  laboratories  by  competent  teachers,  do 
you   think    there   would    be   a   resort  of  students  to 
tin-in  ?— One  would  think  so,  but  I  do  not  know  that 
my  opinion  is  worth  having  at  all  upon  that   subject. 
I  think  it  would  be  very  well  if  you  could  have  some 
such  schools  as  those,  where  you  could  draft  off  the 
cle\erer  and  more   intelligent  lads,  and  the  lads  who 
had  made  most  progress  in  the  subjects  of  the  common 
daily  school. 

8667.  Have    you   ever   given    your   mind   to    the 
question,  which   is  very  interesting,  whether  ft  larger 
amount  of  success  could  not  be  obtained  in  the  infant 
school  in  preparing  children  in  the  art  of  reading  and 
writing  in  a  shorter  time  by  its  being  done  in  a  better 
way,  and   are    you   acquainted   with   some    successful 
infant  schools  which  have  been  established  in  Switzer- 
land  and  other  parts  of  Europe  ? — 1  have  not  seen 
them  for  many  years. 

8668.  (Professor  Jfu.iify.)  Could  you   tell  us  how 
much  an  ordinary  elementary  school  in   your  district 
could  earn,  supposing   that   there  were   no  15s.  limit, 
that  is  to  say,  supposing  a  school  were  allowed  to  take 
extra    subjects  and  to  earn  as  much  as  it  could  ? — 
Ordinary  schools  do  not  go  very  largely  into  the  extra 
subjects  ;  an  ordinary  school  rarely  lias  more  than 
one  extra,  subject. 

8669.  I  am  not  speaking  so  much   of  the  actual 
practice  now,  as   of  what  might  be   done   if  the  !5*. 
limit  did  not  exist  and  operate  as  a  check  ? — I  do  not 
think  that   it  operates  as  a  check   at   present,  or  if  it 
does  practically  check,  it   docs   not  I   think  prevent 
teachers  from  taking  the  extra  subjects. 

8670.  Do  you   think    that    they  would    take   them 
without  being  paid  for  them  ? — My  impression  is  this, 
that  every  ordinary  school  after  a  little  time  ought  to 
pas<   -ill   iis  children.     There  would  always  be   some 
few  who  fall   short,  but  they  ought  to  puss  the  great 
majority  of  their  children   in  all  three  subjects  ;  and 
besides  tint  an   ordinary  school  ought  at  least   to  pass 
the  4th,  5th,  and   6th   standards   in  one   of  the  extra 
subjects,  and  that  would  make  21*.  for  each  passer. 

8671.  So  that,  in  fact,  this  limitation  does  cut  off  on 
the  average  somewhere  about  5s.  or  6*.  per  head  from 
each  school? — Partly  so,  but  I  do  not  think  you  could 
expect  two  extra  subjects  in  ordinary  .schools. 

8672.  (Sir  Jiimcs  J'.  Kity-SluUtleworth.')  The  cost 
of  a  school  is  mainly  dependent  on  the  cost  of  the  staff, 
as,  for  example,  the  salary  of  the  master  and  the  num- 
ber of  pupil  teachers  or  iissistant  teachers  employed,  in 
proportion    to    tin-  children,  and   the   salaries    paid  to 
them  ? — Yes,  thai   would  cover  something  like  nine 
tenths  of  the  whole  expenditure. 

W>73.  You  could  not.  expect  to  attain  tiie  highest 
degree  of  excellence  without  both  efficient  teachers 
and  a  sufficient  staff  ?— No,  certainly  not. 

W7-1.  Consequently,  to  attain  that  degree  of  excel- 
lence a  school  must  necessarily,  on  account  of  the 
e\pen-e.-.  !»•  lii'vond  (be  ordinary  average;  and  might 
it  not  be  that  a  school,  to  attain  the  highest  excellence, 
should  cost  more  than  30*.  a  bead  ?— That  would 


depend  upon  the  size  of  the  school.  A  school  of  60 
children,  with  its  stall',  costs  a  great  deal  more  in  pro- 
portion than  a  school  of  120. 

867.").  Take  a  school  of  120  children.  To  attain  the 
highest  excellence,  would  not  it  very  probably  cost 
more  than  ISO/,  a  year? — A  school  of  120  children 
would  require  a  certificated  teacher,  and  it  would 
require  three  pupil  teachers.  The  teacher  would  have 
at  least  80/.  a  year,  and  the  pupil  teachers  would 
average  l.">/.  each,  or  4.3/..  in  the  different  years  of 
their  apprenticeship  ;  that  is  \'2~>l.  besides  the  school- 
mistress, so  that  it  would  require  145/.  for  teachers 
alone,  besides  all  the  other  expenses. 

8676.  (Sir  John  Lubbock.)  In  the  case  of  a   small 
school,  or,  indeed,  of  any  school,  do  you  not  consider 
that  a  properly  qualified  miister,  assuming  that   the 
number  of  children  was  not  too  large,  would  be  able 
to  give  them  the   instruction  necessary  to  enable  them 
to  pass  in  the  extra  subjects  as  laid  down  in  the  New 
Code  ? — Yes,  in  a  small  school  ;  but  I   do  not  know 
whether  you  understand  by  a  small  school  an  average 
attendance  of  from  40  to  50  children.       It    is  very 
difficult  for  a  master  to  be  in  two  places  at  once,  or 
to  manage  a  much  larger  class  well. 

8677.  Of  course,  if  the  master   has  50  children   he 
would  require  a  pupil  teacher  ;  and  the  rule  that  you  have 
laid  down  just  now  was,  that  it  would  be  a  fair  thing  to 
expect  a  master  to  take  30,  and  that  there   should  be 
one  pupil  teacher  for  every  2.3  in  addition? — Yes,  that 
there  should  be  a  teacher  for  every  class  in  the  school, 
and  that  a  class  should  not  exceed  about  25. 

8678.  My  question  was  with  regard  to  the   capa- 
city of  the   master    for  teaching    the  extra   subjects, 
and  not  with    reference    to  the  number  of  pupils  ? — 
I    think    that    every  certificated  teacher  is  quite  able 
to   teach    the    extra   subjects   which  are    taught  now, 
that  is  to  say,  elementary  geography  and  elementary 
grammar.     All   certificated    teachers    ought  certainly 
to  be  able   to  teach    them,  and    they    generally   are 
able   to   teach  them ;  that  is  to  s,ay,    they    have  the 
knowledge;  whether    they   have   the    power  of  com- 
municating  the    knowledge  is    a  ditlerent  thing,  but 
they  ought  to  get.  that  knowledge  at  the  training  school. 

8679.  I  think  1    understood  you   to   say,  that  in   a 
very  good  school  every  cliild  might  get  the  whole  18i. 
which    is   allowed    for  attendance   and   for  the  three 
primary    subjects  ? — If    I    said    every    child    I  spoke 
rather  loosely  ;  there  would  be  a  few  who  would  not. 

8680.  You  would  consider  it  satisfactory  if  there 
were  about  three  fourths  who  succeeded  ? — Yes. 

8681.  Taking  a  school  of  100  in  average  attendance, 
the  maximum  grant  would  be  1,500*.,  and  supposing 
that  one  half  pass  in  the  three  subjects,  it  would  be  50 
children    at    18*.;    that    would    be    900*.     Assuming 
that  one  fourth  of  the  remainder  passed  iu  two  subjects, 
that  would  be  350*.   more,  and  if  the   remaining  one 
fourth  got  through  in  only  one  of  the  subjects,  that  is 
to  say,  25  nt  10*.,   that  would  bring  up  the  grant  to 
that    school    to    its   maximum.     Therefore,  supposing 
that  one  half  of  the  children   passed   in  all   the  three 
elementary  subjects,  and  one  fourth  passed   in  the  two 
special  subjects,  and  that  the  remaining  fourth  passed 
only  in  one  of  the  three  subjects,  then  the  school  would 
gel  aa  much   as   it  can  get.   at  all  ? — As   a  matter  of 
arithmetic  that  is  the  ease. 

8682.  And  you   say    that   in    a    satisfactory    school 
three   fourths  ought  to  pass  in  all  three? — Yes,   all 
should  pass,  with  few  exceptions. 

8683.  If  three  fourths  passed  in  the  whole  of  the 
three,  that  would  be  1,350*.,  and  the  remaining  quarter 
need  not   pass   in   any  one   at  all,   because   their  mere 
attendance  brings  the  school  up  to  the  whole  amount 
of  15*.  ? — Yes. 

868-1.  Therefore,  under  those  circumstances  I  pre- 
sume you  would  be  of  opinion  that  almost  any  school 
might  attain  the  maximum  possible  grant  without 
requiring  to  fall  back  upon  the  extra  subjects  for 
any  pecuniary  assistance  whatever  ? — That  is  a  fair 
school. 

8685.  A  bad  school,  of  course,  is  not  likely  to  get 
anything  for  extra  subjects,  and,  a  fortiori,  a  good 
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school  c:m  get  everything  it  can  obtain  ut  nil  without 
going  in  for  extra  subjects  ? — Yes,  but  it  will  not  pass 
all  the  children  in  tin;  extra  subjects.  Tin;  15.v.  is  a 
grout  limitation  of  (lie  grant,  there  is  no  doubt  about 
Ilinl. 

8686.  Therefore,  if  three  fourths  of  the  children  p. 
in  reading,  writing,  and  arithmetic,  and  llir  remaining 
quarter  do  not    puss  in  any  tiling,  still   llial.  school  will 
obtain   the  maximum  possible  grunt  without  any  pass- 
ing in  tin,'  extra  subjects-'      So  il  seems. 

8687.  (Mr.  Stniiirt'/xoii.)    When   yon   spoke  ol'  there 
not  being    time  to   examine  I  he   children  in   the  lower 
Standards  upon  what   they  had  read,  did  you  mean  lime 
for  the  pupils  or  time  for  the  teachers  ? — I  do  not  say 
that  there  is   not  time  for  the  teachers.     1  merely  say 
that  they  tell  me  that  there  i.s  not  time. 

8688.  Do   they  allege  that  they   have  not   lime   to 
examine  them,  or  that  there  is  not  time  on  the  part  of 
the  children  to  be  examined  ? — I  do  riot  see  the  dilfer- 
ence  myself. 

8689.  There   is   this,  that   the  children    may  not  be 
employed   during   the    whole  of  their    time,    but    the 
master  or  his  assistant  may  be  employed   during  the 
whole  of  his  time  ? — I  think  it  is  both.    I  do  not  know 
that  I  could   say  exactly  which  it   is  ;    I  think  that  the 
master  fancies   that  he  has   other  subjects  to  go  and 
teach,  and  the  children  have  other  work  to  do.     I  do 
not  think  that  the  children  are  ever  left  unemployed  in 
the  school. 

8690.  Not  even   in  the  lower  standards  ? — I   think 
not,    they    are   always   doing   something.      The   time 
table   is  drawn  out   regularly,  and  there   is  a  certain 
subject  for  each  half  hour,  or  hour,  or  three  quarters 
of  an  hour,  whatever  time  maybe  given  to  the  subject, 
and  they  are  supposed  to  be  doing  it. 

8691.  But,  however  that  may  be,  is  it  your  opinion 
that  if  the  teaching  stall' of  schools  were  strengthened, 
there  would  be  any  difficulty  in  questioning  the  chil- 
dren, even  in   the   lower  grades,  upon  what  they  have 
read? — No,  I  do  not  think  there  would.     I  think  they 
might   economise   their    time   a   little    more   in    some 
respects.     I  think  that  they  very  often  read  too  long, 
reading  a  passage    over  and  over  .again  without  exa- 
mination in   the   subject,  and  I  think  that  a  shorter 
time  might  be  given  to  the  actual  teaching  to  read 
and  the  practice  of  reading,  and  more   given  to  the 
subject  matter  of  the  lesson. 

8692.  Without  prejudice  to  their  being  able  to  pass 
in  the  standard  of  the  year? — That  is  my  impression  ; 
but  I  am  not  such  a  practical  man  as  the  teachers,  who 
are  every  day  in  the  school,  and  they  say  that  they  do 
not  give  more  time  than  is   actually  needed.     They 
must  press  those  subjects,  or  otherwise  they  lose  their 
grant. 

8693.  But,  so  far  as   you  are  able  to  judge,  that 
would   not   be    your    opinion  ? — Certainly   I   do   not 
think  so.     I  think   that  they  might  do   more  in  that 
way. 

8694.  Referring    to    the    teaching    of    elementary 
science,  I  presume  that  the  miners  of  South  York- 
shire are  men  of  ordinary  intelligence  ? — The  York- 
shire miners  and  the  north  country  miners,  those  who 
come  from  Northumberland  and  Durham,  arc  generally 
men   of  intelligence  ;   the    Staffordshire  men  and  the 
men  that  come  from  South  Wales  are  generally  men 
below  the  average.      That  is  what  they  tell  me.     I 
have    not   had  much   observation  myself,    but,    from 
what  I  hear  on  all  sides,  there  is  a  decided  difference 
of  character  between  the  north  countrymen  and  what 
one  may  call  the  lower  miners — the  foreigners,  as  they 
call    them — who    come    from   Staffordshire   and    from 
Wales,  and  who  are  employed  in  the  Yorkshire  mines 
more  largely  now  than  they  used  to  be. 

8695.  But,  notwithstanding  any  want  of  intelligence 
on  their  part,  I  presume  that  the  miners  themselves 
would  be   acquainted  with   the  presence  of  explosive 
gases  in  the  South  Yorkshire  coal  mines? — I  should 
think  so. 

8696.  And  that  by  exposing  a  naked  light  an   ex- 
plosion would  be  likely  to  occur  ?— Certainly  I  should 
think  so. 
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S(ii)7.  So  dial  the  mere  fact  of  their  being  taught,  in 
tile  school  would  be  no  safe-guard  :igain-l  the  r.-clj.-,s 
course  which  tho-'-  men  pursue  with  regard  to  naked 
lights? — It  would  be  no  actual  safeguard,  it  might 
have  a  tendency  to  dimini-.li  it.  I  should  think  that 
the  more  intelligence  they  have,  the  men  would  be 
le-s  likely  to  act  in  that  ive|je-s  way  in  which  they 
do  now.  It  is  mil  so  much  ignorance  a-^  ivc! 

8698.  It  i:-  \oiir  opinion  that  il  is  rather  rci 

than  want  of  knowledge  which   cuii.-es   those   men   to 
run  such  frightful  risks  ? — Yes  certainly. 

8699.  (Sir  John  Lvbbock.]   At    what  ago   do   you 
consider    that    the    children   should  be  able  to  pass  the 
first  standard  on  an  average  ? — Under  the  new  regime 
it.  will   be  between  seven  and  eight.     They  ought  to 
pass  it  then. 

8700.  And  many  of  them   would    pa*s   no   doubt  a 
year  sooner  ? — Some  would.      I    am  not  sure  whether 
1  should  say  very  many. 

8701.  I  presume  that  we  may  hope  that,  when  the 
attendance  has  been   more  regular,  a  larger  number 
would  be  able  to  pass,  and  that  the  tendency  of  things 
is  to   make    attendance    more    regular  ? — I  think   so, 
but  1  have  a  strong  opinion  that  something  more  is 
needed. 

8702.  Do  you  mean  more  compulsion  ? — Yes. 

8703.  In  the  early  portion  of  your  evidence,  you 
slated  thai  you  thought  it  would  be  difficult  in  element- 
ary schools  to  teach  anything  more  than  the  merest 
elements  of  science,  especially  as  regards  very  young 
children  ;  you   would  still    probably    consider   that   A 
knowledge  of  the  elements  of  science  is  of  very  great 
importance  ? — Certainly. 

8704.  I  mean   that  it  is  not  at  all   necessary,  for 
instance,  thai  children  should  go  deeply  into  astronomy 
in  order  to  enable  them  to  derive  some  advantage  from 
a  knowledge  of  the  rudiments  of  astronomy  ? — No. 

8705.  To   know,  for  instance,   that   the   stars  are 
material  bodies,  and  not  occult  influences  exercising  a 
mysterious  effect  upon  the  destiny  of  men,  is  an  advan- 
tage, is  it  not  ? — Certainly. 

8706.  I  only  wish  to  elicit  your  opinion  that  you  in- 
tended no  disparagement  of  the  teaching  of  the  elements 
of  science  ? — No,  very  fur  from  that ;  but  I  own  that  I  do 
not  see  my  way  at  present  to  anything  like  an  intelligent 
leaching  of  the  elements  of  science. 

8707.  Would  you   kindly  say  what  you  mean   by 
intelligent  teaching  in  thut  sense  ? — I  mean,  supposing 
that  the  elements  of  science  must  be  taught  in  schools, 
it  would  be  by  having  elementary  books,  and,  first  of 
all,  the  elementary  books  themselves  are  in  a   great 
measure  wanting  ;  there  is  hardly  u  class  book  written 
which   would  do  for  that   special  purpose.     What  I 
mean  by  intelligent  teaching  is,  that  when  a  lesson  has 
been  read  by  the  children,  the  teacher  should  question 
it  into  them  and  question  it  out  of  them  again ;  that  ho 
should  make  them  realize  the  lesson  to  some  extent, 
and  that  he  should  illustrate  the  lesson  as  far  as  he 
could. 

8708.  And  you  fear  that  that  would  be  impossible 
under  existing  circumstances  ? — I  certainly  do.     My 
impression  is  that  there  might  be  a  great  deal  more 
intelligence  in  the  common  reading  lessons  in  schools 
than  there  is  at  present.     For  many  years  I  have  re- 
ported over  and  over  again  that  the  reading  lessons 
arc  merely  reading,  and  nothing  else. 

8709.  You  would  wish,  then,  to  combine  reading  as 
one  element  of  instruction,  and  the  subject  of  the  lesson 
as  t  ho  other  element  ? — Yes. 

8710.  Do  yon  think  that  those  two  elements  could 
be   combined   together   without   any   injury   to    one 
another  ? — Certainly. 

8711.  And  probably  with  great  advantage  to  both? 
— No  doubt. 

8712.  If  they  are  reading  at  all  they  must  be  read- 
ing something  ;  and   it  is  very  important,  is  it   not, 
that  they  should  understand  what  they  are  reading  ? 
_Ycs ;  as  a  matter  of  fact,  in  reading  the  lesson  over 
and  over  again  they  do  not   understand  the  words, 
and  they   cannot   understand  the    thing  unless  they 
understand  the  words.    I  do  not  mean  to  say  that  they 
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urn  not  able  to  -iv<-  you  any  definition  of  u  word,  but 
they  do  not  in  general  understand  the  meaning  of  the 

word. 

s7i:;.  iiaviie'  tanuh  i  a  good  deal  in  village  BOhoola, 

that    i>  entirely  my  own    impression;   lull   1  do   not    sec 

l»,w  yon  coold  arrive  at  a  knowledge  ofwbether  a 

child  does  understand  the  words  unless  you  are 
I. wliing  him  something  In-yond  the  mere  mechanicid 
iict  of  reading,  ami  putting  certain  questions  to  him. 

ly  you  put  questions  to  him  to  ascertain  whether 
he  understand*  the  meaning  of  what  he  is  reading. 
you  discover  whether  ho  attaches  any  meaning  to  the 
words,  or  whether  they  are  mere  sounds  to  him? — 

in  a  Lcreat  many  cases  I  think  there  is  too  much 
of  that  mechanical  reading. 

8714.  Sir  .James  Shuttlcworth  put  a  question  to  you 
with  reference  to  elementary  geology  :  do  you  think  that 
the  ideas  which  the  children  derive  from  reading  the 
first   chapter   of   Genesis,   without    any    explanation, 
tend  to  prevent,  their  intellect  exercising  itself  at  all 
upon  the  existence  of  fossils  and  the  natm-e  of  geological 
formations? — 1  should  not  think  so  myself. 

8715.  Do  you  think  that  they  have  not  mind  enough 
to  see  the  discrepancies  between  the  two? — Very  few 
children  I  should  think  have. 

8716.  In  fact,  you  rather  attribute  the  little  attention 
that  they  pay  to  the  existence  of  shells  in  gravel  pits 
or  chalk  pits,  or  in  the  heaps  of  coal,  to  the  want  of 
their  attention  having  been  called  to  such  subjects  at 
all  ? — Yes,  very  much  more  to  that  than  anything  else. 

8717.  Do  you  not  think  that  if  their  attention  were 
called  to  the  existence  of  those  shells,  and  the  impres- 
sions of  leaves,  and  so  on,  that  would  awaken  their 
minds  and  be   a   great  advantage   to    them  ? — Yes, 
certainly. 

8718.  And  you  see  no  reason  at  all  why  that  should 
not  be  done  in  elementary  schools  ? — I  see  no  reason 
why  it  should  not  he  done  if  proper  incentives  were 
given.     You  must  give  some  encouragement  to  the 

The  witness 


teachers.  You  must  put  uu  object  before  them, 
because,  under  the  present  state  of  things,  they  really 
must,  work  up  those  three  subjects,  reading,  writing, 
and  arithmetic,  as  their  very  existence  depends  upon 
it.  "Whether  it  is  desirable  to  have  it  dependent 
so  absolutely  upon  the  ell'ecl.  of  individual  examination 
may  be  another  question. 

8719.  At  present,  there  is  very  little,  if  any,  induce- 
ment  to   schoolmasters  to    teach  more    than    reading, 
writing,  and  arithmetic? — There  is  now,  owing  to  the 
late  minute,  by  the  payment  for  special  subjects. 

8720.  I  think  we  have  already  seen  that,  owing  to 
the  deductions,  such  encouragement    is  really  ol  an 
illusory  character? — It  certainly  would  appear  to  be 
so. 

8721.  (Sir  J.  P.  Kaij-Shitttleworth.)    With  a  \  iew 
to  deriving  the  most  successful  results  from  the  illus- 
trative instruction  which  yon  conceive  might  be  given 
during  the  reading  lesson,  would  not  that  success  very 
much   depend  on   the  knowledge  which  the  teacher 
would  have  of  the  subjects  taught,  and  the  degree  of 
intelligent  activity  which  he  evinced  in  giving  that 
instruction  to   the   children  ? — It  must   depend  upon 
that. 

8722.  And,  therefore,  is  it  not,  with  a  view  to  the1 
introduction  of  the  elements  of  scientific  instruction, 
exceedingly  important  that  the  syllabus  of  the  train- 
ing colleges  should  include  instruction  in  elementary 
science  ? — I  think  it  is  desirable. 

8723.  ( Chairman.)  Are  there  any  training  colleges 
in  your  district  ? — Yes  ;  I  have  now  the  supervision 
of  a  larger  district,   which  has  just    come   into  my 
hands,  in  which  there  will  be  four,  two  for  men  and 
two  for  women,  namely,  Durham  two,  York,  and  Ripon 
one  each. 

8724.  Do  you  inspect  them  annually  ? — I  shall  do 
so  for  the  future.     I  have  inspected  York  for  many 
years,  and  Durham  for  a  year  or  two  in  the  absence  of 
the  other  Inspector. 

withdrew. 


Adjourned  to  Friday  next  at  half-past  1 1  o'clock. 


6,  Old  Palace  Yard,  Westminster,  Friday,  19th  May  1871. 

PRESENT  : 
His  GRACE  THE  DUKE  OF  DEVONSHIRE  IN  THE  CHAIK. 


Sir  JOHN  LUBBOCK,  Bait.,  M.P.,  F.R.S. 

Sir  JAMES  PHILLIPS  KAY-SHUTTLEWORTH,  Bart. 

BERNHARD  SAMUELSON,  Esq.,  M.P. 


WILLIAM  SHARPET,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 


W.  Ellis, 


I'j  Muy  1871. 


WILLIAM  ELLIS, 

8725.  (Chairman.)  I  believe  you  are  the  founder 
of  the  Birkbeck  School  ? — As  far  as  my  money  is 
concerned,  I  believe   I   assisted   in   establishing   the 
original  one,  but  the  patron  of  it  was  the  late  Earl  of 
Radnor,  who  was  the  proprietor  of  the  buildings.     I 
suggested  it,  I  believe. 

8726.  How  many  years  has  it  been  established  ? — 
It  was  established  in  the  year  1848. 

8727.  Were    the    Birkbeck    Schools    intended  for 
the  children  of    the  classes    who  earn    their  liveli- 
hood by  labour? — They  were  intended  for  all  who 
chose  to  send   their  children   there  and   pay  6d.  a 
week. 

8728.  What  classes  of  children   have  chiefly  been 
educated  there  ? — 1  .should  think  the  children  of  the 
better   mechanics   and   of  the   smaller   shopkeepers, 
some  who  thought  they  would  get  more  of  what  they 
wanted  there  than  elsewhere,  and  many  came  from  a 
considerable  distance. 

8729.  At  what  age  are  they  admitted  ? — I  think 
they  are  admitted  as  young  as  6,  generally  speaking ; 
I  suppose  they  remain  till  they  we  13  or  14,  perhaps 
some  »tuy  a  ittle  longer. 


Esq.,  examined. 

8730.  Can    you    give   us   any   description   of    the 
system  of  education  adopted  at  the  Birkbeck  School, 
and  any  distinguishing   characteristics   of  it  ? — The 
only  distinguishing  characteristic,  as  far  as  I  have 
hail  any  hand  in  it,  is,  trying  to  teach  what,  for  want 
of  a  better   name,  I  have   called   elementary   social 
science.     Latterly  I   have   rather   wished   to   call   it 
instruction   in    the  rules   and    conduct    of  industrial 
life,  so  as  to  strip  it  from  an  appearance  of  an  assump- 
tion of  doing  anything  very  great  in  a  scientific  way. 

8731.  Can  you  give  us  any  description  of  the  plans 
that  you  adopted  with  a  view  to  the  teaching  of  this 
branch  of  instruction? — I  was   induced  to  assist  in 
establishing  the  Uirkheck  School,  because  I  could  not 
prevail  upon  the  people,  oxer  whom  I  had  much  influ- 
ence to  introduce  this  subject  into  common  schools. 
Many   years    back  I  began    teaching  to  a  class  in  a 
British  and  Foreign  School  myself,  and  then  I  taught  in 
the  Birkbeck  School.  It  is  very  difficult  to  give  a  notion 
of  the  whole  of  the  method  of  teaching,  and,  perhaps, 
if  I  were  to  begin  from  the  beginning  it  might  fatigue 
the  Commission  ;  but  my  method  with  a  child  is  this  : 
I  say  that  we  want  to  dismiss  him  from  school  with 
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the  c;i|iiici!y  of  self-guidance,  an  object  I  suppose  only 
common  to  me  with   everybody  ol-c  who  has  thought 
mucli  upon  education  ;  but  tin-  dilicreneo  between  me 
and  other   people  who  have  inleresled   themselves  in 
scliools  is,  in  the   view  which    I  lake  ol'  (he  character 
of  the   ignorance   to   be  guarded  against,   and   ol'  the 
instruction    which    ought    to    bo    given    for   that   pur- 
pose.    Take   all    the    di .  •.  'hat    are  going    on 
between  masters  and  sen  mils,  between  employers  and 
employed,  between,  as    I    may  call    them,   capitalists 
and   labourers,  I  believe  th.al  all  those  difficulties  are 
mainly  attributable  to  ignorance  in  the  beginning,  and 
1  have  fancied,  from  a  long  study  of  the  subject  myself 
and  20  years'  teaching,  that  it   is  exceedingly  simple, 
when  once  there  is  a  teacher  competent  to  teach  ;  for 
the  children  can  readily  take  it  for  themselves — my 
plan  of  teaching  being  as  nearly  as  possible  to  tell  the 
children  nothing  but  to  make  them  tell  me  everything. 
At  the  beginning,  I  would  say  to  young  children  even, 
"  You  know  what  you  are  doing  every  day  of  your 
"  lives,  the  food  you  are  eating,   the  clothes   you  are 
"  wearing,  the  house  you  are  living  in,  and  the  furniture 
"  that  makes  it  pleasant  and  comfortable  to  you ;  and 
"  when  you  go  into  the  streets  you  see  the  pavements, 
"  the  pipes  for  supplying  us  with  water  and  for  sup- 
"  plying  us  with  gas.    Think  of  what  is  going  on  all 
round  you.  Where  did  all  these  things  come  from  ? 
Did  they  come  of  themselves  ?  "     The  children  say, 
No,  our  fathers  and  forefathers  worked  for  them  ;  and 
having  worked  for  them,  they  say  to  themselves,  they 
have  preserved  them  to  our  time,  and  we  are  born  in 
the  midst  of  them."     "  What  are  you  doing  with 
them  ?  "    "  Consuming  them — wearing  them  out."    I 
make  them  see  the  distinction  between  the  food  which 
they  are  eating,  which  disappears,  and  the  clothes  which 
they  wear  out,  which  disappear  gradually,  and  I  leave 
them  to  the  thought  that  everything  which   they  see 
around  them,  that  has  been  produced  by  labour,  and  has 
been  saved  for  them,  is  being  consumed  either  quickly 
or  slowly.     I  let  them  see  the  distinctions  between  the 
food  that  they  eat  and  our  great  monuments,  West- 
minster Abbey,  for  instance,  and  others,  all  gradually 
and  slowly  wearing  out,  if  men  do  not  take  the  trouble 
to  repair  them,  and,  where  necessary,  replace  them  ;  and 
I  ask,  "  What  would  happen  to  us  if  all  this  were  not 
"  done  ? "     The  children   say   simply  enough,    "  Wo 
"  should  perish  in  the  future  as   surely  as  wo  should 
"  perish   now  if  all   those  things  wore  suddenly  dc- 
"  stroyed."    Then  while  we  are  consuming  them  what 
must  we  do  ?     Ueplaee  them,  repair  them,  keep  them  in 
order  ;   and   in  order  to  do  that,  what  kind   of  people 
must  we  be  ?  and  they  find  out  for  themselves  that  we 
must  work,  and  must  work  intelligently  and  skilfully  ; 
we  must  save.    When  must  people  begin  to  have  those 
qualities?  when  must  they  begin  to  be  industrious,  to 
be  skilful,  and  to  be  intelligent  ?     How  are  they  to  be 
intelligent,  if  they  do  not  learn  ?    With  a  skilled  teacher, 
with  a  teacher  who  puts  feeling  into  his  teaching  that 
serves  to  interest  the  children,  I  believe  a  very  clear 
conception  may  be  gained  by  the  children,  and  a  vciy 
deep  impression  made  upon   them,  of  what  they  have 
to  do  while  they  are  in  school  to  qualify  themselves 
to  be  the  right  kind  of  men  when  they  go  out  to 
replace  all  these  things  ;  and  if  they  do  not  replace 
them,  misery  will  be  the  consequence.     Then  I  draw 
their  attention  to  the  fact  that  they  are  not  living  as 
isolated  individuals,  but   that   they  have   to   live   as 
members  of  society;  that  if  they  wish  to  be  happy 
they  must  live  in  harmony  with  others,  and  mus  thave 
the    good   feeling  of   others,    as  well   as    impart   to 
others  their  good  feeling  towards  them.     That  is  also 
to  be  cultivated,  and   to  be    cultivated   in   something 
besides  words, — to  be  cultivated  in  actions  to  show 
that  your  good  feeling  is  to  go  beyond  mere  expres- 
sions.    You  must  be   industrious,  skilful,  intelligent, 
and   saving,  in   order   to  bo   able   to  indulge   in  the 
pleasure  of  foregoing  an  enjoyment  of  your  own,  and 
to  impart  a  share  in  it  to  others.     The  next  step  will 
be  to  give  them  a  still  stronger  feeling  of  the  necessity 
of  saving.     I  put  to  them,  "  How  many  harvests  have 
"  we  in  England  ?  " — "  One."    "  How  many  days'  food 


"  do  we  want   out   of  a   single    harve-t,  ? " — ",'Ui.V    W.KUii,Em. 

"    How    many  meals  a  day  do  you   like  to    have?" — 

"  Three."     "How    many    meals    would   that    make   a     1»  May  1871, 

"  year  ?"—"  1,095."     "  How  are  people  to  gel  !,()!*.",      

"  meals  out  of  one  harvest  ? " — <<J5y  saving."  Ami 
all  this  is  well  followed  up  by  the  children's  illn 
lions,  which  we  bring  out  from  the  children  themselves, 
and  illustrate  from  ihc  mother's  cupboard — what  -In- 
puts by  after  the  meal  is  taken,  t-o  that  they  roiil'i 
for  themselves,  without  my  tolling  them,  that  economy 
is  absolutely  necessary  to  enable  people  to  live  eom- 
fortaldy.  More  than  this,  "  Arc1  the  ban  est-  always 
"  so  good  a >  to  replace  e\  erylhing  that,  we  consume 
"  during  the  year  •"' — "No."  '"How  are  we  to 
"  are  ourselves  from  starvation  or  semi-.-tar\atioii 
"  if  the  harvest  is  very  late  and  very  bad?" — '•  l!y 
"  saving  from  the  previous  harvest."  The  children 
will  then  tell  me  the  important-  ,,i'  directing  our 
attention  to  produce  such  articles  as  corn  instead  of 
spending  all  our  labour  upon  potatoes,  because  eoru 
can  be  preserved  over  from  a  good  harvest  to  a  bad 
harvest,  and  for  years  if  necessary,  whereas  pot. 
can  only  be  preserved  for  a  single  harvest.  Another 
reason  :  people  are  subject  to  ill-health,  and  certainly 
if  they  live  to  an  old  age  people  cannot  work  so  well, 
and  how  are  they  to  live  then?  When  you  are  struck 
down  with  illness,  which  we  all  of  us  must  expect  in 
the  course  of  our  lives,  while  you  are  tenderly  nursed 
by  your  friends  when  lying  on  a  bed  of  sickness,  you 
will  have  to  consider,  while  you  are  so  indebted  to  them, 
whether  you  arc  living  upon  your  own  resource^  or 
the  previous  savings  that  you  have  made,  and  are  able 
to  furnish  something  so  as  not  to  draw  too  much  upon 
their  allection,  or  whether  you  are  actually  obliged  to 
them  for  their  charity.  There  is  no  difficulty  in  these 
matters,  for  children  can  perfectly  understand  all 
such  things  if  presented  to  them  by  n  teacher  really 
competent  to  interest  and  instruct  them. 

8732.  (Professor  Hu.rley.)  Will  you  tell  us  at  what 
age  you  think  that  such  teaching  as  this  might  com- 
mence?— I  see  no  reason,  in  the  most  elementary  part, 
why  the  children  in  an  infant  school  might  not  have 
some  of  it.  For  instance,  in  my  little  book,  which  is 
the  result  of  my  labours  with  the  children,  called  Pro- 
gressive Lessons,  I  begin  with,  "  Why  do  people  dig, 
"  and  why  do  they  plough  ?"  and  I  occupy  the  whole 
of  the  first  lime,  with  similar  questions  ami  talk  arising 
out  of  them.  There  is  nothing  profound,  and  there  is 
nothing  far-fetched,  in  all  that — nothing  but  what  a 
child  would  listen  to  with  interest.  Of  course,  a  child 
is  liable  to  be  bored,  and  we  must  take  care  to  avoid 
that.  1  take  it  that,  in  the  wish  to  give  scientific 
education  to  children,  the  object,  is  really  to  improve 
society,  and,  as  part  of  the  improvement  of  society,  I 
wish  more  particularly  to  see  the  population  (without 
saying  how  much  more  I  could  wish  for  them)  supplied 
with  food,  clothing,  fuel,  and  decent  shelter.  \Vhen 
we  are  horrified,  as  we  are,  by  seeing  that  six  fami- 
lies are  living  in  six  different  rooms  in  one  hou- 
and  sometimes  seven  or  eight  individuals  in  one  room, 
and  we  see  many  other  instanced  in  society  around  us 
of  BO  deplorable  a  state  of  things,  T  take  it  that  the 
object  of  us  all  is  to  see  onr  way  how  we  can  improve 
society  through  education.  What  is  commonly  called 
the  scientific  part  of  education,  omitting  that  part 
which  I  am  dwelling  upon,  is  to  give  children,  I 
suppose,  a  certain  command  over  the  various  powers  of 
nature  ;  and  it  is  my  wish  that  those  who  go  into 
the  workshops,  and  those  who  go  into  the  banks  and 
counting-houses,  and  the  farms,  in  addition  to  all  the 
attainments  that  they  may  have  in  this  way,  should 
have  a  clear  perception  of  what  kind  of  a  world  it  is 
they  are  working  in,  and  with  all  its  disadvantages 
what  is  the  best  they  can  do  both  to  improve  them- 
selves and  to  improve  others.  That  is  my  general 
notion.  It  conveys  very  little  in  general  terms 
cause  people  might  say  we  are  all  aiming  at  the  same 
thing.  I  have  given  the  fundamental  notion  which 
I  consider  children  may  learn,  of  the  necessity  of 
industry,  skill,  intelligence,  sobriety,  and  economy, 
and  when  they  must  begin  to  get  those  qualities  and 
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il    /'/,.  E,a    what  they  must  do.     For  instance,  when  an  ignorant 

'    man  conies  before  us  suffering,  we  pity  him  :  but  when 

'19  May  1871.    ron,  as  a  boy,  have  got  clearly  to  understand  what 

mischievous  Bgentl  ignorant  people  are.  With  the  want, 

of  th.i.-e  other  qualifications,  if  I  do  not  find  that  you 
are  striving  to  learn,  to  back  your  father's  efforts  or 
y-ur  teacher's  efforts  who  are  trying  to  teach  you,  then  I 
say,  "  If  you  will  not  try  to  learn  under  them  1  do  no) 
how'-  I  can  make  you  an  object  of  my  pity  merely. 
"  You  make  yourself  an  object  of  my  aversion.  I 
"  think  you  aiv  a  bad  boy  for  not  exerting  yourself  to 
"  learn  and  acquire  good  habits.  There  is  no  such 
"  reason  for  pitying  you  as  there  is  for  pitying  a  poor 
"  old  man  who  has  been  neglected  in  his  early  life." 
And  I  believe  the  children  all  feel  that.  I  think  it  is  of 
immense  importance,  as  part  of  their  school  training, 
that  they  should  have  that  feeling.  Now  I  say  to 
boys,  "  When  you  leave  school  how  arc  you  going  to 
«  Hve  ?  "_'•  Work  for  it."  "  Yes,"  I  say,  'Jand^  does 
"  work  take  away  appetite  or  give  an  appetite;"  and 
they  soon  find  out  that  it  gives  it.  Then  I  say,  "  You 
"  want  some  share  of  all  those  things  that  are  around 
"  you."  I  make  them  understand  what  the  meaning  is 
of  selling  their  labour  when  they  are  cast  off  from  their 
parents,  as  some  will  be  at  the  age  of  13,  14,  15  and 
16,  some  partly  and  some  wholly,  and  have  to  depend 
upon  themselves.  "  You  have  got  to  sell  your  labour." 
"  To  whom  ?  "  "  Who  will  buy  it  ?  "  "  Whftl  iveom- 
"  mendation  must  you  go  with  to  him  ?  "  "  You  want 
"  him  to  bestow  upon  you  pome  of  the  property  which 
"  he  has  got,  and  he  says  1  want  it  for  the  future." 
"  Yrour  argument  to  him  then  is,  let  me  have  this  to-day 
"  which  yon  only  want  in  the  future,  and  my  labour 
"  shall  replace  it,  and  something  more,  in  the  future 
"  when  you  want  it."  That  is  an  advantageous  bar- 
gain for  both  parties,  and  when  we  go  on  a  step  further 
and  ask  them  whether  it  is  a  good  thing  that  there 
should  be  persons  in  the  world  with  this  wealth  that 
they  are  ready  to  part  with,  and  ready  to  give  them 
direction  in  using  it,  they  can  have  no  doubt  about  it. 
Then  I  say,  "  That  man  is  called  a  capitalist,  and  he  is 
"  willing  to  give  yon  a  share  of  his  capital.  Is  he  a 
"  blessing  to  you  or  a  curse  ?  Is  he  an  oppressor  or  a 
"  saviour  ?  What  would  you  be  on  leaving  school  if 
"  there  were  not  somebody  ready  prepared  to  do  this  ?  " 
Thus  all  the  relations  between  tin-  capitalist  and  the 
labourer  are  unfolded  to  the  child.  I  merely  give  a  new 
name,  and  when  the  same  thought  is  presented  by  the 
new  name,  the  thought  remains  the  same  :  "  What  kind 
"  of  wages  do  you  expect  when  you  leave  school  ? — 
"  Small.  Why  ? — Because  my  labour  is  not  worth 
"  much  ;  it  cannot  produce  much.  May  you  for  six 
"  months,  or  even  a  year,  be  an  incumbranee  to  your 
"  master  ?  Whal  ought  you  to  do  then  when  you  have 
"  got  an  introduction  to  him,  and  he  has  taken  you  into 
"  his  service? — Work  as  hard  as  I  possibly  can  to 
'•  please  him,  to  make  myself  useful.  Ah,  that  is  for 
'  him  ;  doing  that  is  not  of  much  use  for  yourself,  is 
"  it  ? — Yes,  it  is,  sir.  Supposing  you  acted  differently, 
"  would  that  be  the  way  to  improve  your  habits  of  in- 
'•  dnstry,  to  improve  your  conscient  iousness.  lo  improve 
"  your  skill, and  to  show  your  readiness  to  learn  if  there 
"  were  others  with  more  experience  than  your-eir 
"  willing  to  teach  you."  Then  1  think  it  is  a  very 
desirable  thing  t hat  it  should  be  unfolded  fo  children, 
that  as  this  world  is  constituted,  there  must  be  20,  or 
perhaps  ."iO  workers  under  others;  20  or  ."()  employed 
for  one  employer,  and  I  hat  this  one  employer,  who  has 
developed  iii  the  course  of  lime,  himself  starts  among 

the  employed 1  he  rises onf  of  (he  number  of  ;>o  or 

20,  whatever  il  may  be,  according  lo  the  aggregate  of 
his  qualifications.  There  are  examples  without  number 
in  the  world,  quite  within  the  understanding  of  a  child, 
to  bear  that  out.  Yon  say  there  is  the  necessity  of 
obedience  ;  there  i-  (he  necessity  of  discipline  ;  tbei 
the  neO  -il\  ol  aeijng  in  numbers,  ami  always  under- 
standing that,  when  yon  have  sold  your  services  to 
another,  your  duty  is  to  make  yourself  as  useful  as  you 
can,  not  only  for  his  sake,  but  for  your  own.  We  have 
then  got  hold  of  the  term  wages  ;  "Your  wages  are 
How  may  you  hope  to  secure  a  comfortable 
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"  existence  all  your  life  by  means  of  your  wages  ;  what 
''  are  you  going  to  do  with  your  wages  ? — Use  them 
"  partly  to  live  upon  and  partly  to  provide  for  the 
"  future."  That  introduces  the  subject  of  saving.  "  Jf 
"  you  make  savings  as  you  ought,  I  he  illustrations  of 
"  that  again  may  be  numerous."  Hoys  mav  say.  ••  We 
'•  must  give  all  our  savings  to  our  parents."  When  I 
waa  le.iehing  in  one  of  the  poorest  schools  iii  London,  I 
said,  "  Perhaps  yon  will  earn  only  6s.  a  week,  and  I 
"  put  the  thought  into  the  boy's  head  that  he  might 
"  persuade  his  lather  and  mother,  with  the  benefit  of 
"  the  instruction  that  he  had  got,  to  put  by  a  penny 
only.  1  do  not  mean  to  say  thai  6$.  will  be  too  much 
to  give  your  parents,  and  that  you  will  not  do  a  very 
wise  thing  to  consult  them  and  place  it  into  their 
hands,  but  if  you  were  to  talk  to  them  in  this  way  : 
'  What  will  be  the  effect  of  your  putting  by  a  penny 
'  '  a  week  only ;  at  the  end  of  the  year  4s.  4rl.,  and  at 
'  '  the  end  of  two  years,  if  your  wages  did  not  rise, 
'  '  8s.  8(f.  And  what  will  you  have  gained  besides  I-' 
What  will  lie  the  influence  of  this  kind  of  conver-,-i- 
lion  upon  your  younger  brothers  who  are  still  at 
school  ?  What  effect  will  it  have  upon  your  com- 
mand of  temper  and  your  willingness  to  make  your- 
self useful,  to  do  other  people's  work  in  case  of  illness 
or  any  emergency  arising,  and  being  punctual  and 
keeping  command  of  your  temper  ?  Then,  when  we 
have  got  the  savings,  what  is  to  be  done  with  the 
savings  ?  Put  them  into  a  bank  ;  what  do  you  mean 
"  by  putting  money  into  a  bank  ?"  That  leads  them 
to  the  thought  that  saving  really  means  lending  ;  saving 
ultimately  to  bo  employed  by  others  who  can  earn  a 
profit  and  give  them  something.  Then  I  draw  their 
attention  to  2^  per  cent,  which  is  given  by  the  1'ost 
Office  saving  banks,  and  ask  why  the  Government  have 
established  Post.  Office  savings  banks,  and  what  their 
object  has  been  ?  They  tell  me  that  it  is  to  encourage 
habits  of  saving  and  to  give  a  place  of  safety  for  deposit. 
"  Why  do  not  the  savings  banks  give  more  than  '!•},•  per 
"  cent.,  if  they  wish  to  encourage  habits  of  saving? 
"  Because  they  cannot  afford  it  without  taxing  others." 
Then,  say  that  you  take  up  an  advertisement  in  the 
newspapers,  where  a  grand  sounding  company  will  tell 
you  that  they  will  take  deposits  and  give  you  6  per  cent. 
"  Tell  me  what  you  know  of  those  people ;  I  will  not 
"  name  them  ;  toll  me  if  you  know  them  by  that  alone." 
Then  the  chance  is  that  they  will  say  what  may  not 
be  very  complimentary  either  to  the  intelligence  or 
to  the  morals  of  the  advertizers,  but  they  thcniselu-s 
will  not  trust  their  savings  to  such  people  ;  and  they 
get  the  idea  of  interest  and  they  get  the  idea  of 
profit.  "  Is  a  capitalist  who  is  employing  labourers 
"  and  earns  a  large  profit  the  best  friend  to  the  em- 
"  ployed  or  the  worst  friend  '(  "  They  get  no  idea  that 
the  large  profits  of  capitalists  come  out  of  the  sinews 
and  nerves  and  health  of  the  labourers ;  that  it  is, 
as  some  of  the  French  Communists  say,  1'exploitation 
de  I'hommc  par  I'liomme,  but  that  the  capitalist  is  a 
great  benefactor.  He  need  not  be  a  good  man,  or  a 
belter  man  than  the  employed,  bnt  as  a  capitalist  he  is 
a  benefactor  ;  that  the  more  successful  he  is  as  an  em- 
ployer the  better  friend  he  is  not  only  to  the  world 
bnt  to  all  whose  labour  has  been  directed  by  him. 
Next  lo  thai  we  come  on  to  the  division  of  labour. 
The  di\isiou  of  labour  introduces,  of  course,  exchanges 
and  the  use  of  money — the  term  nionev  hiding,  as  it 
so  often  dues  to  the  ignorant,  what  the  reality  is — the 
money's  worth.  The  advantage  of  hu\ing  and  selling, 
and  the  advantage  of  perfect  freedom  in  thai  respect  are 
recognized  without  difficulty,  abroad  as  well  as  at  home, 
and  as  included  among  them  the  advantage  of  perfect 
freedom  of  commerce.  Not,  mind,  that  I  would  recom- 
mend either  myself  or  anybody  else  to  tell  those  things 
to  children  ;  the  children  with  anything  like  skilful 
teaching  will  fell  us  those  things  themselves.  Then  we 
introduce  the  uses  of  money,  which  are  not  always  very 
clearly  nndi  r-leod  even  in  the  t'ily,  nor  always  even  in 
our  Houses  of  Legislature.  A  little  special  instruction 
from  the  teacher  is  needful  lo  explain  to  children  our 
weights  and  measures,  and  our  money.  With  that 
exception,  1  believe  that  all  the  other  matters,  the 
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taxation  which  is  necessary,  and  the  protection  of  the 
Government  that  is  to  bo  paid  for,  I  believe  nil  those 
are  matters  which,  with  skilled  teaching,  children  will 
see  for  themselves,  and  (ell  their  ir:ieliers  ;  and  when, 
in  tlio  course  of  instruction,  the  child  says  what  is 
wrong,  the  business  of  a  skilled  teacher  is  to  put  other 
questions  which  will  make  the  child  put.  himself  right. 
1  believe,  in  a,  general  way,  that  is  about  the  kind 
of  thing  that  1  urn  attempting  to  teach. 

8733.  (  ('/minium.)    This   system   must  apparently 
require  a  large  amount  of  skill  on  the   part  of  the 
teachers;   ha\e  you   had  much   difficulty  in  obtaining 
teachers  capable  of  imparting  such  instruction  ? — Inde- 
pendently of  the  first  Birkbeck  School,  which  N  not. 
one  of  my  own,  the   four  schools   that    1  have  estab- 
lished  have   all   got    masters  who   teach   it,  and  with 
the  exception  of  one,  they  have,  perhaps,  all  received 
their  instruction  from  mo;  but   the.  principal  teacher 
is  a  gentleman  of   the  name  of  Shields,   who  is   nn 
exceedingly  remarkable  man,  and   very  well   knoun 
to  all  who  take  an   interest    in  education,  and  if  an 
example  were    wanted   of  how   the    thing    could    be 
done,  I  believe  there  is  nobody  more  capable  of  giving 
it    than    himself.     I  do    not  profess  myself  to   be   u 
teacher.     I  am  only  an  amateur  out  of  business  hours. 

8734.  Still  you  trained  the-  teachers.   You  were  the 
fountain  head  of  the  system  of  teaching? — I  set  the 
thing  going. 

8735.  What  amount  of  success  has  attended  this 
system,  so   far  as  you   have  been  able   to   ascertain  ? 
— That  is  a  very  difficult  question  to  answer.     I  have 
not  heard  of  any  children  from  those  schools  having 
been  in  the  poor  house.     I  do  not  know  tliat  any  of 
them  have  been  before  the  criminal  courts,  and  I  do 
not  know  that  any  of  them  have  figured  in  the  I  tank  - 
ruptcy  List ;  but  many  of  them   individually  I  know 
have  got  into  very  good  situations.     This  kind  of  in- 
struction would  have,  and,  perhaps,  could  have,  no  other 
success  than  that  of  enabling  people  to  take  care   of 
themselves  and  become   useful   members  of  society, 
whatever  line  of  life  they  went  into. 

8736.  Do  you  think  that  they  have  been  able  to 
take  care  of  themselves  better  than  others  who  have 
had   the   more  ordinary  kind  of  teaching  ? — I  do  not 
see  how  it  could  be  possible  that  they  should  not.  We 
have  got  many  illustrations  in  the  world  of  the  pro- 
gress of  knowledge  on   perfectly  familiar  things  that 
were  hidden  a  few  hundred  years  ago,  and  we  cannot 
help   seeing   that  when  those  things  are  taught   they 
really  are  understood.     There  certainly  are  very  few 
children  in  the  world  who  do  not  understand  that  we 
are   living   on  the   outside  of  _a  globe,    but   there   is 
nothing  in  all  that  I  am  attempting  to  teach   in  the 
schools  that  is  at  all  more  difficult,  if  it  is   quite  as 
difficult  as,  to  make  clear  to  young  people  that  we  are, 
living  on  the  outside  of  a  globe.     The  subject  which  1 
have  taken  in  hand  is  involved  in  mystery  to  many, 
but  the  matter  may  be  treated  from  the  simplest  illus- 
trations and   elements,  so  as  to  be  made   intelligible 
to  all. 

8737.  I  think   we  may  understand   that    in    those 
schools  there  is  not  much  of  regular  systematic  teach- 
ing in  any  branches  of  physical  science,  as  it  is  com- 
monly understood  ? — I  believe  that  is  all  taught  in 
those  schools. 

8738.  I  rather  understood  from   you   that  it  was 
more  by  way  of  questioning   the.  children  ? — No,  this 
is  something  in  addition. 

8739.  Can  you  tell  us  what   is   done  in  the   way  of 
teaching  physical  science  in  those  Birkbeck  schools? — 
Elementary  chemistry  is  taught  there,  and  elementary 
physiology.     There  is  one  young   man   who  has  gone 
up  to  Oxford  from  the  IVckhani  Birkbeek  School.    He 
was  very  ambitious  of  doing  something  better  for  him- 
self.    Jlehad  been  under   Mr.  Shields   from   a  child, 
and  when  he  went  to   Oxford,  with  the   knowledge  of 
chemistry   that  he  had  got,  Sir  Benjamin  Brodie  ex- 
pressed his  astonishment,  and  asked,  •'  Where  did  you 
get   all  this    chemistry    from?"     He  was    quite  sur- 
prised that  he  should  have  got  it  from  such  a  school, 
but  that  is  only  one  example. 


8740.  You  find  no  difficulty  in   allotting   snflici.'iit 
linn'  lor  instruction  in  chemist  rv  and  phy-joli.;^  ?      No. 

8741.  Do  you  know  at  what  age  instruction  in  tl 
subjects   begins? — I   should   think    they    would    ! 
with  it  at  nine  years  of  age.     Mr.  Shields'   chemistry 
is  all   taught  by  simple  illustrations,  and  with  tli. 

of  a  black  board. 

8742.  (Trnl'msnr  Iliii-li-y.)  I  think  I  nndcr.-tood  that 
you  were  on    one  dcc.-i-ion    a-,ked  to  give  some  leci 
upon  the  subject  of  teaching  social  science  at  f,ne  (if  our 
training  colleges? — Yes.      In  the  year  IS.'/)  I    -ave  six 
lectures  a!  the  South    Kensington    .Mu-eum.  and    I     was 

teaching  in  Mr.  Bogen1  school  lie.-ide.,  in  the  daytinn- 

once   a    week,  at   Si.  Tlioma-'s,  ( 'harlerhon-e,  and     the 

training  master  at  St.  Mark's  College,  .Mr.   Dayman, 

attended  one  of  my  lectures  and  exprc-sed  himself  to 
!>••  do-ply  impressed  with  it  :  and  lie  came  down  to 
St.  Thomas's,  ( 'harlerhonse,  one  morning,  when  I  was 
teaching  there,  to  attend  the  lesson  that  I  was  giving 
to  the  boys  ;  and  when  it  was  done  he  a>ked  me  if  I 
would  come  and  give  some  lectures  to  the  young  men 
in  the  training  college.  I  suggested  to  him  that  it 
would  be  a  much  better  plan,  for  I  do  not  profess  to 
be  a  lecturer,  if  he  would  get  me  a  class  of  his  boys 
from  the  trial  school  for  an  hour,  which  would  be 
more  convenient  for  all  parties,  and  I  would  come 
and  give  a  lesson  to  those  boys  in  the  presence  of  the 
young  men,  so  that  they  might  see  how  the  thing  was 
done.  I  gave,  I  think,  a  dozen  lessons,  and  when 
those  dozen  lessons  were  finished,  he  again  came  to 
me  and  said,  "  Make  the  last  four  lecture-  to  tin- 
young  men."  I  said,  "  Very  well,  if  you  wish  it,  I 
will  do  so."  1  went  on  with  the  subject  from  where 
1  had  left  off  with  the  boys,  and  when  1  had  linishcd, 
Mr.  Coleridge,  who  was  then  the  head  of  the  Training 
College,  when  I  was  going  away,  turned  round  to  the 
young  men  and  said,  "  I  am  sure  you  would  not  like  me 
'•  to  allow  Mr.  Ellis  to  depart  without  trying  to  thank 
"  him  in  your  name  for  what  he  has  done,"  and  he  paid 
me  some  compliments,  which  I  need  not  repeat,  and  I 
went  away.  He  deeply  impressed  upon  the  young 
men  the  importance  of  this  teaching,  but  from  that 
day  to  this,  as  far  as  I  can  learn,  the  subject  has 
never  been  breathed  in  that  school.  That  is  an  instance 
of  what  you  may  call  passive  resistance  ;  the  same 
kind  of  passive  resistance  that  caused  Adam  Smith's 
work  to  lie  fallow  for  a  long  time,  tillliichard  Cobdeii 
and  some  others  took  it  up. 

8743.  Arc  you  acquainted  with  the  science  examina- 
tion of  the  Science  and  Art  Department  ? — Very  little. 

8744.  But  I  presume  you  know  the  general  nature 
of  that  examination  ? — Yes. 

8745.  Would  you  think  it  desirable  to  introduce   an 
examination  upon  subjects  of  social  science  among  the 
other  examinations  of  the   department? — It  could  not 
do  any  harm  certainly,  but  I  take  it  that  it  is  a  little 
ditlerent  from  all  the  other  branches  of  science.     It 
strikes  me  that  it  is  a  putting  together  of  the  results 
of  all  the  others,  and  we  then  ask  a  young  man    who 
has  got  all  those  attainments,  what  use  he  is  going  to 
make  of  them   in   the   world  ?     I   think   we  see  the 
same  thing  on  board  a  ship.     When  a  ship  is  lost,  there 
is  a  Commission  of  Inquiry  into  the  loss  of  (he  ship. 
The  master  may   have  all  the  attainments    that    arc 
requisite,  but  he  has  omitted   to  take  soundings  where 
he  ought  to  have  done  so  ;  he  has  omitted  to  do  this,  or 
that,  or  the  other   thing,  which    condemns    him 
causes  his  certificate  to  be  suspended.     With  i 

to  boys  who  go  out  into  the  world,  let  them  have  all 
the  scientific  attainments  you  please,  hut.  is  it  not 
possible  that  with  those  scientific  attainments  there 
will  be  a  srreat  want  of  what  may  be  called  common 
sense,  or  good  sense,  or  judgment,  if  you  like  ? 

8746.  Do  you  propose  to  get  that  into  boys  by  any 
system  of  examination? — Scarcely,  and  that  is  the 
reason  why  I  limited  myself  to  saying  it  could  not 
do  any  harm  ;  but  an  examination  in  the  common 
sense  of  life,  or,  as  I  would  call  it,  the  capacity  of  sdf- 
jrnidance,  I  should  consider  like  an  examination  in 
religion  ;  I  do  not  think  1  should  give  a  great  dejil 
for  it.  but  it  would  not  do  any  harm. 

4  F  3 


W.  I'M,!,  Eiq. 
I'.i  M:IJ    1-71. 


.,   u     ,  ,,\nil>-l»N    «'N    St  IKNTllir    INSTRUCTION,    ETC.: — MINUTES  OP    EVIDENCE. 


t,K,q.         s;  i:     | lui  how  could  you  test  the  efficiency  of  the 
,,,   i,\  :,n  examination  of  .-..mo  sort  or 

1:1  Mj>  >:|-    iraother?-— Thaw  is  the  difficulty, 

lg  |),,  \vi-  understand  that  you  uro  a  little 
doubtful  n-  to  what  would  be  tin-  value  of  Introducing 

.illations,  lik.-  those  in  branches  of  physical  science, 
inlii  such  a  subject  MS  social  science  ? — 1  pimply  say 
that  it  could  not  do  any  harm. 

8749.  That   is  merely  a   negative  phrase  ?— Yes,  it 
If  a   lad  were  OOBling  to  me  in  the  City  to  take 

:i  post  in  an  otlicc  over  which  1  had  any  control,  I 
should  look  to  see  that  he  had  got  a  good  knowledge 
^iirc-s.  mid  that  he  knew  a  certain  number  of  other 
matters,  and  was  nhle  to  write  a  letter  that  was  dic- 
tated to  him.  1  should  say  to  him,  "  Now  what  are 
••  your  thoughts  with  regard  to  yourself?  You  are 
"  coming  in  here  at  (SO/,  a  year  to  begin  with  ;  what  are 
"  your  thoughts  ahont  thisGO/.?"  That  would  he  tlie 
kind  of  question  I  should  put,  and  then  later  in  life  I 
should  like  to  know  what  he  had  done.  I  should 
say  to  a  boy  in  one  of  our  schools,  "Now,  when 
«  you  are  answering  me  in  this  way,  suppose  I  were 
••  'K,  go  away,  and,  ten  years  hence,  if  I  live  long 
-  enough,  were  to  come  back  and  see  you,  and  1 
••  find  that  you  had  no  capital,  tell  me  what  I  should 
'•  know  of  yon  besides  ?  I  should  know  that  either 
••  you  had  not  been  industrious  nnd  intelligent  and 
••  painstaking,  or  if  you  had  been  all  that  you  had 
"  not  been  economical.  I  should  not  wish  to  be  hard 
"  upon  you,  because  1  see  that  there  might  be  an  excuse 
"  for  it  ;  that  uobody  could  deny  for  a  moment."  You 
might  say,  "  I  lost  my  father  early  in  life,  I  am  the  eldest 
"  child,  and  I  have  a  mother  and  younger  brothers  and 
••  sisters,  and  I  have  given  my  savings  to  them  ;  " 
that  would  be  an  exceptional  case,  but  if  it  were  not 
an  exceptional  ease  like  that,  I  should  say,  "You  have 
"  got  a  want  of  being  able,  in  your  conduct,  to  think 
"  of  the  future  a.s  well  as  the  present, — the  most  fatal 
"  delect  T  believe  that  a  young  person  can  start  in  life 
••  u  iili."  \Vry  frequently, both  in  the  City  and  among 
the  poorer  classes,  you  will  find  people  not  only  living 
upon  (he  whole  of  their  wages,  but  actually  spending 
the  wages  that  are  coming  in ;  another  way  of  getting 
into  debt.  1  try  to  raise  up  a  feeling  in  the  child  of 
the  ignominy  and  disgrace  and  wickedness  of  incurring 
debt,  and  then  I  explain  to  him  the  difference  between 
a  person  who  is  indebted  to  another,  as  a  banker  is  to 
his  customers  for  the  purposes  of  production,  and 
borrowing  for  the  purpose  of  spending. 

8750.  I   understand    that    you    have    no  question 
about  the  importance  of  having  these  things  taught  to 
children  ? — 1  have  given  the  best  evidence  of  that. 

8751.  You  quite  understand,  that,  if  such  subjects 
were  to  he  introduced  into  elementary  schools,  it  would 
be  necessary,  in  some  way  or  other,  to  test  how  they 
were  taught;  can  you  suggest  any  means  better  than 
examination? — I    have   often    said    that  the  first  and 
e-M-nlial   tiling  is  to  have  teachere  qualified  to  teach 

urli  subjects,  and,  iii  the  absence  of  them,  or  in  the 
very  great  scarcity  of  them,  1  would  have  efforts  made 
to  rear  them  up.  We  ought  to  have  this  kind  of 
instruction  given  in  our  training  schools  ;  I  do  not 
see  any  substitute  for  that,  but  the  next  best  makeshift 
is,  that  Her  Maje-tv's  Inspectors  should  he  themselves 
capable  of  understanding  all  this,  and  competent  to 
take  a  bird's  eye  view  of  every  school  and  go  into  it, 
and  see  whether  there  was  general  instruction  and 
discipline  of  this  kind;  but  my  experience  of  in- 
-pection  for  that  purpose  is  not  very  favourable.  I 
have  had  some  of  Her  Majesty's  Inspectors  attending 
my  lessons,  and  I  have  talked  to  them,  and  they  have 
,  ally  acknowledged  it  to  lie  the  great  want,  of  the 
time,  and  I  have  heard  many  of  them  say,  that,  if  they 
could  have  their  own  w»v,  there  ought-  to  be  no  school 
without  it,  bill  when  I  have  read  their  Reports  to  the 
1'rivy  Council,  I  have  not  seen  the.  subject  mentioned; 
there  is  passive  re-i-lance  again. 

H7-)2.  (Cliiih •mini.)   Have   any  other   schools   been 

founded  on  the  same  system  in  imitation  of  yours? — I 

cannot  say  that  I   know  of  any.     I  believe  there  are 

schools  in  which   the  vmie   matters   are   taught, 


but  I  do  not  pretend  to  have  any  different  system  in 
these  schools,  excepting  the  introducing  of  this  one 
thing  in  addition;  it  strikes  me  that  it  is  something 
which  is  unworthy  of  our  age  that  we  should  h!m. 
schools,  and  that  the  boys  should  leave  the  schools 
totally  ignorant  of  the  nature  of  the  world  that  they 
are  going  into,  and  the  kind  of  conduct  that  they  have 
to  pursue  in  it. 

S753.  (Sir  J.  P.  Kay-Shuttleworlh.)  Probably 
you  would  think  that  the  best  mode  of  introducing  such 
a  system  of  instruction  as  that  which  you  have  been 
so  successful  in  developing  in  the  Birkbeck  Schools, 
would  be,  that  in  the  training  colleges  there  should 
be  some  master  or  professor  who  had  both  the  know- 
ledge and  the  skill,  and  who  would,  not  simply  by 
lectures,  but  by  the  constant  exhibition  of  the  mode 
of  teaching  in  a  practising  school,  give  to  the  young 
men  in  training  skill  in  the  method  which  you  have 
yourself  pursued  with  so  much  success  ? — That  is 
exactly  what  1  should  say,  only  wishing  to  modify  the. 
complimentary  expressions  that  you  have  made  use  of 
as  to  my  having  done  it  with  so  much  success.  The 
success  that  I  have  attempted  to  get  I  am  willing  to 
admit,  but  I  believe  that  I  have  done  nothing  compared 
with  what  may  be  done  by  properly  trained  persons. 
And  one  other  little  alteration  I  would  make,  if  you 
will  allow  me,  that  it  should  not  be  the  Professor 
simply  who  should  do  this  but  the  Principal  of  the 
school. 

8754.  Supposing  that  the  Principal  of  the  school 
had  not  the   requisite   skill,  because  not  knowledge 
simply  is  required  for  this  kind  of  instruction,  but  a 
peculiar   skill   in   the   mode  of  communicating  that 
knowledge  to  very  young  persons  and  adapting  it  to 
their   intelligence,   and    developing    their   power   of 
thinking  on  these  subjects  ;  supposing,  I  say,  that  the 
Principal  had   not   that  knowledge,   you   would   not 
object  that  some  principal  officer  of  the  college  should 
himself  be  charged  with   that  duty  ? — Certainly  not. 
My  plan  always   in  this  world  is,  if  I  cannot  get  the 
best  out  of  it,   to  take  up  with  the  next  best,   never 
forgetting,  however,  that  it  is  but  the  next,  best  ;  and 
if  the  next  best  be  doing  the  work,  I  would  insist  that 
he  should  have  the  fullest  confidence  and  the  strongest 
backing  in  every  possible  way,  so  that  all  in  the  esta- 
blishment should  feel  that  the  Principal  was  thoroughly 
in  earnest  himself;  that,  of  course,  would  give  a  great 
tone  to  the  whole  character  of  the  teaching. 

8755.  What   I   understand   from   your    answer   to 
Professor  Huxley,  as  to  the  great  difficulty  of  intro- 
ducing  such  subjects  in  examination  papers,  is,  that 
you  would  desire  to  divest  the  subject  of  the  purely 
technical  form  and  to  introduce  it   in   that  form  which 
would  be   most   interesting   to  the    minds    and    most 
capable  of  developing  the  intelligence  of  the  children, 
and,  consequently,  that  you  would  exceedingly  depivc.-it,' 
that  merely  political  economy  should  be  learnt  by  the 
students  of  the  training  college,  or  that  merely  social 
science  in  a  technical  form  should  be  learnt  by  them  ; 
hut  what  you  would  desire  would  be  that  they  should 
acquire  the   power  of  interesting  children   in  the  best 
methods  of  self-guidance  in  life? — That  is  exactly  my 
sentiment,  only  better  expressed   than   I    could   do  it. 
When    I    was   lecturing    at    the     South    Kensington 
Museum,  as  far  back  as  the  year  1859,  I  said  to  the 
teachers  who  were  present,   "  These  lectures  of  mine 
"  are  called  lectures  in  elementary  social  science,  and 
"  the  first  thing  I  beg  you  to  remark  is,  that  in  teach- 
"  ing  you  should  drop  the  name  at  the  door  before  you 
"  enter   the   building,"  which   is  another  mode  of  ex- 
pressing how  entirely  I  coincide  with  what  yon  Lave 
said. 

8756.  (C/iiiirinn/i.)  Are  any  books  or  manuals  made 
use  of  by  ihe,  teachers  in  giving   instruction   in  social 
Bcienc» ? — Mr.   Shields  uses  a  book,  and,  as  it  is  not  a 

very  large ,  1  did  think  that  I  might  be  pardoned, 

in  spite  of  its   being  my   own,  for  bringing  it  here  ;  it 
is  very  small,  but,  it  will  give   a  very  good  idea  of  the. 
system.     Mr.  Shields  teaches  from  that  hook  ;  there  are 
a  hundred  lessons  in  it,  and  the  proposition  at  the  head 
of  each  is  written  on  the  black  board,  and  then  the 
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lesson  goes  on.      Tilt;   i|iic,sti(ins  (hut  follow  art!  nil  siig-       abominate  ihc  s_\slcm  of  cramming  in  rxervihijrj-,  uiul      H'.  J-'tii 
geslivc  questions,  with  no   an:. urr.s   to  them,  because  I       If  in  fvciylhing,  particularly  in  tin-,  one.  ilii 

The  witnc™  withdrew.  19  M»y  IS:L 


6,  Lancaster  Terrace,  Regent's  Park,  North, 
SIR,  May  29,  1871. 

IN  returning  the  proof's  of  iny  evidence,  1 
cannot  refrain  from  confessing  to  you  how  deeply 
dissatislied  I  am  with  myself.  In  that  state  t)f  mind 
]  left  the  Commissioners,  and  il  has  been  confirmed  by 
the  perusal  of  my  evitlence  as  re]>orted.  I  hope,  there- 
fore, you  will  endeavour,  if  only  from  compassion,  to 
bring  before  I  he  Coininissiiiners  the  few  remarks  which 
I  wish  to  have  appended  to  what  is  now  in  print. 

1  was  asked,  as  you  know,  "to  give  evidence  on 
scientific  instruction  in  elementary  schools,"  and  I 
ought  to  have  excused  myself  from  wasting  the  time 
of  the  Commissioners  on  the  ground  of  my  incom- 
peleney,  or  else  I  ought  to  have  done  more  justice  to 
the  subject  which  has  for  a  quarter  of  a  century  occu- 
pied much  of  my  attention. 

If  I  have  any  justification  for  thinking  of  myself  in 
connexion  with  science,  it  must  be  with  science  in  its 
bearing  upon  conduct  as  between  individuals  and 
society. 

Science,  as  generally  understood,  occupies  itself  with 
the  structure  of  the  physical  world,  ami  the  forces  com- 
prised in  it,  leading  to  the  capacity  in  men  of  dealing 
with  those  forces,  and  accommodating  themselves  to 
them. 

Scientific  instruction  in  elementary  schools  would,  I 
conceive,  scarcely  interest  thoughtful  and  benevolent 
men  as  it  does,  did  they  not  hope,  through  its  influence, 
to  promote  well-being,  or,  more  humbly,  to  abate  the 
frightful  prevalence  of  destitution,  vice,  and  misery  in 
the  midst  of  which  we  dwell. 

The  scientific  instruction  which  I  wish  to  see  intro- 
duced, and  which  I  have  been  endeavouring  to  intro- 
duce, into  elementary  schools,  is  to  supplement  all 
other  scientific  instruction  so  as  to  make  it  more 
effective  in  promoting  well-being. 

The  deliberations  of  the  Commissioners,  the  labours 
of  the  various  boards  of  education,  and  the  legislation 
upon  which  they  are  based  and  to  which  they  may 
lead,  all  point  to  the  assumption  that  well-being,  indi- 
vidual and  national,  rests  upon  conduct;  and  the 
practice  of  conduct  presupposes  a  science  of  conduct. 

It  is  instruction  in  this  science  of  conduct  which  I 
think  ought  to  proceed  pari  passu  with  all  other  in- 
struction. It  is  that  which  teaches  how  to  apply  other 
knowledge  so  as  to  lead  to  the  general  well-being,  of 
which  each  is  to  receive  his  share.  It  is  that  which 
imparts  a  knowledge  of  the  essentials  of  good  self- 


guidance,   and    induces    thoughts  of  .-cll-di.-ciplii 

a  neet-.-.-ary  preparation^  for    nobility  of    character  and 

goodness  of  conduct,  or  self-guidance. 

There  arc  many,  1  am  auare,  \\hodoubt  whether 
instruction  in  science  can  I.e  imparted  in  elementary 
schools.  Such  doubts,  of  course,  originate  in  mi 
conceptions  concerning  the  nature  of  what  i,s  mean!  b\ 
"science."  Hut  of  all  sciences,  the  le:i-l  dilliciilt  |i, 
learn,  provided  there  were  but  competent  leach, 

the    sciei ol'    conduct --tin'    science    which    din 

unfolds  the  rules  of  self-guidance,  and  indirectly  in- 
spires thoughts  nnil  aspirations  conducive  to  good 
self-discipline,  the  only  reliable  source  of  subsequent 
good  conduct. 

Our  training  schools  ought  to  form  Mich  teachers. 
School-Inspectors  ought,  al.ove  all  things,  to  ob-,-r\e 
and  report  to  what  extent  knowledge  of  the  nil,--  of 
conduct,  which  lead  towards  well-being  or  guard 
against  destitution,  pervades  a  school,  in  company  with 
discipline  likely  to  insure  good  conduct.  Anil  the 
President  of  the  Privy  Council,  or  the  future  Mini-ier 
of  Education,  himself  inspired  with  thoughts  of  educa- 
tion as  a  chief  means  of  extricating  society  from  the 
slough  in  which  it  is  immersed,  ought  to  urge  upon 
the  Principals  of  training  colleges,  Inspectors,  anil 
Teachers  such  a  performance  of  their  respective  duties 
as  to  make  manifest  to  the  public  that  education  is 
capable  of  doing  vastly  more  than  it  has  done  thus  far 
for  the  benefit  of  mankind. 

It  is  difficult  to  decide  which  is  the  more  distressing 
to  a  thoughtful  observer,  the  normal  suffering  which 
we  have  always  present  among  the  destitute  and 
poverty-stricken,  or  the  abnormal,  of  which  part  o 
Ireland,  our  large  towns,  and  Sheffield  in  particular, 
and,  lastly,  Paris,  afford  such  frightful  example-. 

But  all  this  suffering,  normal  and  abnormal,  s. 
to  me  to  arise  less  from  want  of  knowledge  of  physical 
science  than  from  want  of  capacity  to  turn  to  account 
the  resources  which  physical  science  has  placed  at 
man's  disposal.  While,  therefore,  heartily  concurring 
in  the  desirableness  of  extending  instruction  in  physical 
science  in  our  elementary  schools,  I  think  it  would  be 
a  fatal  mistake  to  sever  it  from  instruction  in  that, 
science  which  will  assure  its  being  used  for  good 
purposes. 

I  am,  &c. 
J.  Norman  Lockyer,  Esq.,  WILLIAM  ELLIS. 

Secretary  of  Aid  to  Science 
Commission. 


The  Very  Rev.  WILLIAM  CIIAKLES  LAKE,  D.D.,  Deiui  of  Durham,  examined. 


Very  Her.  If. 


8757.  (Chairman.)  Measures  are  now  in  progress 
having  for  their  object  the  establishment  of  a  College 
for  Physical  Science  at  Newcastle  ;  will  you  be  so  good 
as  to  describe  to  the  Commission  the  causes  which 
have  led  to  those  measures  being  taken  ? — When  I 
first  came  to  Durham,  I  found  that  there  was  this 
great  defect  in  the  University,  that  it  did  not  seem 
completely  to  meet  the  educational  wants  of  the 
North,  and  it  was  very  difficult  to  know  how  entirely 
to  remedy  this  defect,  because  it  is  evident  that, 
from  circumstances  having  much  altered  since  the 
first  foundation  of  the  University,  from  the  much 
greater  facilities  of  communication,  and  also  from  the 
very  large  number  of  scholarships  and  exhibitions 
which,  at  the  two  older  Universities,  have  been  thrown 
entirely  open  within  the  last  15  or  20  years,  young 
men  arc  more  drawn  to  those  Universities  and  have 
greater  facilities  for  going  there  than  they  had  before, 
and,  therefore,  the  original  reason  which  had  led  to  the 
foundation  of  that  University  at  Durham,  namely,  that 
it  would  draw  the  large  bulk  of  the  people  of  the 
North  country,  has  ceased  to  be  so  cogent  as  it  was  at 
first ;  in  fact,  has  almost  entirely  ceased  to  exist.  It, 
therefore,  naturally  was  my  wish,  when  I  went  to 


Durham,  to  make  the  University,  of  which,  as  you 
know,  I  am  ex-officio  Warden,  more  useful  generally 
for  the  education  of  the  North  ;  and,  on  examining 
the  subject,'!  could  not  find  any  better  means  of  doing 
that  than  by  endeavouring  to  establish,  in  connexion 
with  the  University,  a  School  of  Physical  Science. 
Then  the  question  immediately  arose,  Where  would 
be  the  proper  place  to  found  this  school  of  physical 
science?  Should  its  position  bo  at  Durham,  which 
would  at  first  seem  the  most  natural  place  on  many 
accounts,  or  should  it  be  placed  at  Newcastle  'J. 
Opinions  were  to  some  extent  divided  upon  that 
point  about  10  years  ago,  at  the  lime  when  (he  Com- 
mission for  the  University  of  Durham  was  sittiiiL', 
and  strong  evidence'  was  given  by  Mr.  Nicholas 
Wood  in  favour  of  Dm  ham  ;  on  the  other  hand,  very 
strong  evidence,  and,  in  my  opinion,  more  concii. 
was  given  by  Mr.  Lowthian  Bell  in  favour  of 
Newcastle  ;  and,  having  very  carefully  weighed  the 
matter,  and  having,  1  confess,  been  at  first  inclined  iu 
favour  of  Durham,  on  account  of  the  obvious  advan- 
tages presented  by  an  University  town  for  that 
purpose,  and  especially  on  account  of  the  pecuniary 
assistance  which  wo  should  possess  by  having  lecture 
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...,„_   ,r      ,  ...    |,  nevertheless  al  la-l,  came   to    the  eon- 

/'•    rhi.-i.m  t!i;i"i   lo  e.-lubh-h   a   school   in  Durham,  which 

would   do   part  of  its  work  at  Newcastle   liy  its.  Pro- 

1'.'  May  1871       ,  ig   ih.iv   to  lecture,  would  lie  a  failure.      I 

thought  that  there  would  be  difficulties  in  working 

BQCh  a  phi",  and  also  J  was  very  much  influenced  by 
I  he  tact,  that  almost  all  tlio  eminent  employer-  of 
lalioiir  whom  1  knew  in  that  part  of  the  country,  and 
who  :'iv  most  interested  in  the  subject,  were  \  cry 
strongly  in  favour  of  Newcastle,  on  a  variety  of 
grounds,  which  I  will  not  at  this  moment  enter  into. 
The  riiiver.-itv,  therefore,  took  means  lor  ascertaining 
whether,  in  accordance  with  our  charter,  we  could 
a-sist  a  school  at  Newcastle.  We  took  the  highest 
legal  opinion  on  that  point,  and  we  found  that  we  had 
power  to  assist  n  school  at  Newcastle,  although  I  some- 
what doubted  whether  that  power  would  allow  us  to 
nppl  v  a  very  large  portion  of  our  funds  for  that  purpose. 
However,  we  went  as  Car  as  we  could,  at  present,  in 
proposing,  at  n  public  meeting  at  Newcastle,  to  give 
1,0001.  a  year  to  an  institution  of  this  kind,  supposing  it 
could  be  met  by  a  corresponding  donation  of  30,0007. 
The  original  proposal  I  should  say,  to  be  accurate,  w:  -  of 
a  more  tentative  character.  We  proposed,  at  first,  to 
try  the  experiment  of  a  college  of  this  kind  for  five 
years,  subscribing  1,0007.  a  year,  and  if  they  would 
meet  that  with  a  subscription  of  1,000/.  a  year,  we 
thought  that  then  when  the  College  was  seen  <o  bo 
able  to  work,  people  would  be  willing  to  assist  it ;  but 
\\e  (bund  that  the  response  was  extremely  liberal,  and, 
nt  our  first  public  meeting,  more  than  the  required 
sum  was  collected  in  the  room,  and  we  were,  therefore, 
emboldened,  in  the  course  of  n  week,  to  ask  for  a  sum  of 
30,0007.  We  determined,  at  first,  to  make  what  collec- 
tions we  could  privately,  and  after  we  had  obtained  a 
certain  sum  then  to  go  to  the  public  for  the  rest.  A 
sum  of  about  15,0007.  or  16,0007.  was  subscribed  in 
the  course  of  a  fortnight,  and  within  the  last  week  or 
ten  days  we  have  now  placed  our  propositions  for  the 
establishment  of  the  school  before  the  public. 

87.38.  The  public  has  not  yet  offered  the  30,0007. 
required  ? — Not  yet ;  but  then  it  has  only  been  ap- 
pealed to  for  the  last  fortnight  or  three  weeks. 

8759.  Is  it  your  opinion  that  60,0007.,  30,0007. 
contributed  by  the  University  and  30,0007.  by  the 
public,  will  be  sufficient  to  start  the  project  ? — Only 
to  .-tart  the  project.  I  think  that  even  to  start  the 
project  it  is  barely  sufficient,  when  you  consider  that 
we  cannot  do  this  with  less  than  four  Professors, 
even  limiting  ourselves  at  first  to  the  establishment  of 
a  simply  Physical  Science  College,  and  such  limitation 
in  many  points  may  not  be  desirable.  When  you  re- 
member this,  it  is  certainly  the  very  least  with  which 
we  can  start,  to  begin  with  60,0007.  We  only  do  so 
in  the  hope  that  by  making  a  vigorous  start,  and 
showing  that  we  wish  to  make  an  honest  attempt,  we 
may  afterwards,  from  different  sources,  obtain  more, 
especially  with  a  view  to  buildings.  It  is  obvious  that 
we  cannot  erect  any  buildings  out  of  the  sums  with 
which  we  now  start ;  and  what  we  propose  to  do  now 
is,  to  use  some  buildings  which  happily  are  very 
well  situated  for  our  purpose,  paying  for  them  a  rent 
of  2507.  a  year. 

S7HO.  A  certain  amount  of  apparatus  will  probably 
be  necessary  ? — In  that  respect,  to  a  great  extent,  we 
are  helped  by  there  being  various  Philosophical  Socie- 
ties, and  especially  a  Medical  College  at  Newcastle, 
which  will  assist  us  at  first. 

sT'il.  Is  ii  proposed  that  the  2,0007.  should  be  chiefly 
<.n.|, loved  in  the  payment,  of  professors?— The  manner 
in  which  we  propose  to  employ  the  2,0007.  is 
preiiy  much  (his,  1,6007.  for  tho  payment  of  four 
1'roi'cssors,  including  two  skilled  Assistants.  Then 
ret:>ry  will  require  at  least  from  1507.  to  2007., 
and  2507.  more  go  for  our  buildings,  and.  as  you 
know,  there  are  a  great  many  et  ceteras  connected  with 
the  use  of  buildings,  so  that  we  have  already  got 
beyond  our  2,0007. 

sT'ii'.  Do  a  great  part  of  the  large  employers  of 
labour  in  the  counties  of  Durham  and  Northumberland 
look  with  favour  upon  the  proposed  College  ? — A  very 


large  part,  I  think.     There  is  a  strong  feeling  iu  favour 
of  a  seientilie  college  at   Newcastle.     There  has  been  a 
great  deal  of  talk,  and,  to  some  extent,  a  ditl'erei. 
opinion  on  the  subject  for  the  last  20  or  80  yean.     I 

belic\eit  is  a  subject  which  ha-  been  constantly  dis- 
I.  and  the  various  claims  of  Durham  and  New- 
castle have  been  very  much  debated,  and,  certainly, 
there  has  been  a  good  deal  of  difference  of  opinion  on 
such  grounds  as  I  have  mentioned.  For  example, 
about  20  years  ago  the  Duke  of  Northumberland 
oll'ered  a  sum  of  5,0007.,  supposing  10,0()()/.  were 
raised  otherwise,  and  10,0007.,  supposing  20,0007.  or 
30,0007.  were  raised  otherwise;  but  that  met  with 
very  little  response,  indeed;  I  imagine,  inconsequence 
of  the  proposal  having  been  to  place  a  physical  science 
school  nt  Durham.  But  at  present  I  must  say,  with 
few  exceptions,  so  far  as  I  know,  the  great  employers 
of  labour  have  all  of  them  responded  to  the  propped 
plan,  and  most  of  them  (as,  of  course,  Sir  William 
Armstrong,  who,  if  he  is  interested  in  anything, 
always  supports  it  heartily,)  have  responded  very 
liberally. 

8763.  The  idea  of  any  part  of  the  instruction  being 
given   by   professors   from   Durham,    we   understand 
you  to  say,  has  been  abandoned  as  impracticable  ? — • 
Yes,  by  any  of  the  professors  living  at  Durham.     For 
our  own  school  at  Durham,  where  we  do  not  anticipate 
a  large  number  of  students  of  physical  science,  from 
difficulties  which  I  may  perhaps  have  to  go  into  pre- 
sently, we  think  that  a  course  of  lectures  from  time 
to  time,  given  by  the  professors  who  arc  now  to  be 
established  at  Newcastle,  will  be  sufficient. 

8764.  At  what   age   do   you  contemplate    that  the 
students  will  enter  this  college,  or  will  begin  to  attend 
the  lectures  ? — I  contemplate  all  varieties  of  students. 
I  think  that  the  persons  whom  we  may  naturally  hope 
to  have  will  be  young  men  of  fair  position  who  are 
wishing  to  occupy  higher  posts  in  the  mining  profes- 
sion, wishing,  perhaps,  to  become  what  are  called  mining 
engineers,  and  that  they  will  probably,  at  the  age  of 
16  or  17,  find  it  worth  their  while  to  come  for  two 
years. 

8765.  Do  you  contemplate  having  any  preliminary 
examination  to  ascertain  whether  their  previous  edu- 
cation has  been  sufficient  to  render  them  competent  to 
receive  sufficient  advantage  from  the  courses  of  lec- 
tures ? — We  have  not  gone  sufficiently  into  the  details 
to  go  into  that  point,  but  I  think  it  will  probably  be 
necessary. 

8766.  What  are   the  professorships  that  you  would 
propose  to  establish  ? — The  first  is  a  professorship  of 
pure   and   applied   mathematics,  as  being  the  founda- 
tion of  all  our  work  ;  next,  one  of  chemistry  ;  thirdly, 
experimental    philosophy;    and,    fourthly,   mineralogy 
and  geology. 

8767.  In  pure  and  applied  mathematics,  should  you 
contemplate  that  they  would   not  come   quite  unin- 
structed  in  that  branch  of  knowledge  ? — Certainly,  or 
they  would  be  unable  to  profit  by  the  lectures. 

8768.  The     lectures    would    be    of    a     somewhat 
advanced  description  ? — Yes. 

8769.  Hare   you  considered  what   portion   of  the 
amount  which  would  possibly  be  raised  by  fees  should 
be   appropriated   to  the   professors  ? — We   have   been 
guided  a  good  deal  by  the  example  of  Owens  College, 
Manchester.     We  have  thought  that  two-thirds  of  the 
fees  should  be  given  to  the  professors. 

8770.  Are  you  able  to  name  what  would  be  the 
amount  of  the  fee  for  the  course  of  lectures  ? — I  think 
157.  or  167. 

8771.  Would  that  be  for  the  whole  year  ? — Yes,  for 
tho   whole   year,   for   all   the  courses   of  those   four 
professors. 

S772.  The  students,  at  their  choice,  would  attend 
one  or  more  of  those  courses,  but  would  they  all  pay 
the  same  amount  ? — No.  My  idea  would  be,  that  for 
a  single  course  the  fee  would  be  47.  or  57.,  I  forget 
which,  but  that  sum  of  157.  or  167.  would  cover  the 
whole.  I  should  not  like  to  say  that  it  might  not  be 
raised,  supposing  we  could  do  so  safely,  but  that  is 
what  we  thought  it  most  desirable  to  start  with. 
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8773.  Do  you  contemplate  making  anv  application 
to  Government   for  assistance? — Yes,    I   contemplate 
that,    but  whether   there   is    a    great     chance    of    our 
succeeding   must,  I  think,  depend   upon  your  contem- 
plating it  also. 

8774.  Do  you  think   it  would  be  impossible  to  put 
the  proposed  college  on  n  satisfactory  footing,  financiallv, 
without   assistance;  from  the  Slate?      I  certainly  think 
that,  at  all  events,  for  a  given  length  of  time,  when  we 
have  got  30,000^.,  wo  shall  have  reached  the  end  of  our 
tether ;  we  shall  have  got  as  much  us  we  can  from  the 
public,  and  although  1  have  hopes  that,  we  may  he  able. 
at  Durham,  to  assist  them  still  more,  yet  our  funds  are 
very  limited,  and  1  do  not  see  that,  within  the  next  two 
or   three   years,    having   now  appropriated    1,(XXV.  a 
year,   we  could  with   justice    appropriate  more    than 
1,500/.     Therefore,  that  would   give  you   the  sum  of 
our   expectations,  and    I   do    not    think    that   that  is 
enough,  unless  we  have  a  very  large  influx  of  pupils,  to 
carry  on  the  College   as  one   might  wish  it  to  be  car- 
ried on,  especially  as  I   do  not    think   it  is   desirable! 
that   it    should    continue   always    simply    a    Physical 
Science  College.     I  should  like  to  add  such   parts  of 
a  more  general  instruction  as  would  give  the  young 
men  going  there  a  tolerably  complete   education.      I 
should   be  very  glad  to  add  a  professorship  in  French 
or  German,  and  again  a  professorship  in  the  English  lan- 
guage and  English  history,  so  as  to  make  it  a  tolerably 
complete  modern  education,  otherwise  1  think  that  wo 
shall  lose  a  great  many  pupils  from  the  sons  of  trades- 
men in  the  town,  saying,   "  Oh,  but  we  only  get  one 
half  of  our  education   at  this   college,  and  there  is  no 
other  place  to  go  to  for  the  rest ;"  so  that,  on  those 
grounds,  I  should   like   to   make  it   ultimately  pretty 
much  what  Owens  College  i.s  at  Manchester. 

8775.  A  place   of   general   education,   but    having 
especial    reference    to   the   physical   sciences  ? — Yes, 
exactly. 

8776.  If  the  experiment  should  promise  to  be  suc- 
cessful after  a  few  years'  trial,  the  University  would 
probably  be   willing  to  appropriate   500/.  a  year,  in 
addition,  towards   its   support? — I   hope   this   might 
be  the  case,  but  I  think  that  it  would  not  be  right 
in  the  University  to  appropriate  it  until  things  look  a 
little  certain. 

8777.  Is  there  any  provision  made  at  present  at 
Durham    for    instruction    in    physical  science  at    the 
University  ? — There  is  a  course  of  lectures  delivered 
every  term  by  a  competent  lecturer,  \vlio  lives  at  New- 
castle,  and  comes  over  and  gives  courses  of  lectures, 
and  there  has  been,  till  lately,  a  course  of  lectures  in 
engineering,  but  no  students  came  to  the  engineering 
course,  and,  therefore,  it  dropped. 

8778.  To  what  causes  do  you  attribute  the  absence 
of  students  for  the  engineering  course  ? — I  think  that 
the  great  bulk  of  the  young  men  live  in  Newcastle, 
or   round  Newcastle,   and  they  have   to   come   from 
some  distance  to  Durham ;  they  do  not  live  many  of 
them  actually  in  Durham,  and,  therefore,  you  get  very 
few,  and  I  think  the  mere  fact  of  a  very  few  coming 
is  a  discouragement  to  the  lecturers. 

8779.  But  is  the  other  course  of  lectures  that  you 
previously  mentioned   better  attended  ? — That  is  at- 
tended by  the  young  men  who  are  at  Durham  for  the 
purpose  of  a  liberal  education,  who  go  in  for  it  just  as 
young  men  in  a  similar  position  might  at  Oxford,  but 
it  does  not  draw  young  men  to  Durham  for  the  special 
purpose  of  getting  a  scientific  education. 

8780.  What   arrangements   do    you    propose   with 
respect  to   examinations  ? —  We   propose   an  exami- 
nation at  the  end  of  the  first  year.     I  should  say,  in 
mentioning  this,  that  we  have  not  yet  gone  into  those 
points  of  detail,  because,  as  you  are  aware,  the  thing 
has  not  been  broached  long,  but  I  may  say,  generally, 
that  we  should  have  an  examination  at  the  end  of  the 
first  year,  which,  of  itself,  might  be  a  certain  testamur 
to  a  young  man  of  his  having  passed  the  physical 
science  little-go.     Then  we  should  propose  to  give  a 
final  examination  in  physical  science  at  the  end  of  the 
second  year,  which  would  entitle  him  to  some  Uni- 
versity title  of  distinction,  such  as  Associate  in  Science, 
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amount  of  additional  expense,  will  they  not  '  "I  • 
certainly.  The  examinations,  accm-ding  to  our  idea 
of  i  he  plan,  would  play  a  very  important  part. 
Wo  thlttk  we  might  give  distinction  to  lho-.c  young 
men,  by  having  a  strong  board  of  examiners,  and" 
therefore,  we  should  he  always  anxious,  particularly 
at  our  fhr.d  examination,  to  have  men  of  \eiv  con- 
siderable mark,  who  would  eo  .....  down  from  London, 
or  from  the  I'niver.-ities,  and  superintend  the  exami- 
nations, and  keep  up  the  subjects  to  their  proper 
point. 

S7^2.  Would  the  examinations  be  conducted  under 
the  auspices  of  the  I'niversity  ?  —  Yes,  under  the 
auspices  of  the  University,  certainly  ;  but  it  is  proposed 
that  they  should  take  place  at  Newcastle,  011  account 
of  the  laboratories  being  there. 

8783.  (Dr.  Skarpey.)   Such  as  the  medical  exami- 
nations now  are,  are  they  conducted  at  N'cwcastle  ?  — 
Yes. 

8784.  But  some  of  the  University  authorities  pre- 
side, do  they  not  ?  —  Yes. 

8785.  (Chairman.}  If  the  proposed  college  nt  New- 
castle should  be  a  success,  do  you   see  a  probability 
of  other  colleges  being  founded,  affiliated  in  the  same 
manner   to   your    University  ?—  Of  course,    1   should 
very   much    desire   it.       The  only    place    that    I  had. 
heard  of  as  comtemplating  a  similar  plan  was  Leeds, 
and  there,  if  they  could  found  a  college  of  this  kind,  it 
would  be  certainly  a  good  thing  to  affiliate  it  to  us. 
But,  I  take  it  that,  when  you  come  lower  down  south 
and  west,  the  colleges  would  very  likely  connect  them- 
selves  with    Owens    College,  Manchester,   and    ouri 
would  be  for  the  north  and  north-east  of  England. 

8786.  Owens  College  is  ditferent,  in   this  respect, 
from  Durham,  that  it  has  no  power  of  granting  degrees  ; 
it  is  not  a  university  ?  —  .Just  so. 

8787.  A  college  at  Leeds,  or  somewhere  in  York- 
shire, has  been  talked  of  for  some  time,  1  believe  ?  — 
Yes,  I  am  aware  of  that. 

8788.  Do  I  understand  that  the  University  might 
possibly  consider  themselves  justified  in  rendering  any 
assistance  towards  establishing  such  a  college  ?  —  1  think 
if  they  did  not  it  would  \H'  simply  from  want  of  funds. 
Our  funds  are  not  large.     It  would  be  impossible  to  do 
more  than  to  show  an  interest  by  giving  some  slight 
encouragement.      But   with   regard    to    the    Medical 
College  at  Newcastle,  we  have  always  been  careful  not 
to  allow  it  to  consider  itself  the  only  medical  college  in 
connexion  with  the  University,  but  have  maintained 
that,  if  Leeds  chose,  in  the  same  way,  to  connect  them- 
selves, there  would  be  no  difficulty  in  d(  ing  so;  and, 
on  similar  grounds,  I  do  not  nt  all  see  why,  although 
we   should  naturally,  from  its  proximity,  assist   New- 
castle the  most,  we  might  not  show  sympathy  by  some 
amount  of  assistance  to  a  college  founded  elsewhere-. 

8789.  (Sir  John  LnUioch}  Do  you  not  think  that 
there  ought  to  be  a  Professorship  of  Biology  in  this 
new  Science  College  ?  —  It  would  no  doubt  IK)  very 
desirable;  but  we  would  be  simply  prevented  by  want 
of  funds. 

8790.  Do  you  propose  lo  make  any  provision  for 
teaching  biology  ?  —  That  question  has  been  before  us 
as  to  whether  we  should  try  to  combine  biology  with 
geology  and  mineralogy  ;  but  it  appeared  to  us  that  it 
would  'be  only  spoiling  two  good  things.      The  Miliject 
is  too  wide  to  be  well  embraced  by  the  same  person. 

S701.  In  order  to  make  the  scheme  complete,  I 
gather  that  you  would  yourself  consider  that  there 
ought  to  be  a  professorship  of  biology  ?  —  I  was  born  in 
the  pro-scientific  age,  and  1  can  only  take  the  opinion 
of  others  ;  but  I  know  that  persons,  whose  judgment  1 
should  defer  to,  consider  it  very  desirable  that  thero 
should  be. 

8792.  (Dr.  S/tarpey.)  Would  you  not  get  advan- 
tageous assistance  from  the  Medical  School  in  reference 
to°biology  ;  there  is  a  course  of  anatomy  given  in  the 
Medical  School,  I  presume,  and  a  course  of  physiology  ? 
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8798.    -'//•.  Samuclson.)  You  stated  that  the  pro- 

j.-ri  of  a  school  of  science  in  connection  with  the 
Vnnersity  ot'  DnrliMin  had  been  entertained  for  some 
considerable  time,  and  th:it  ten  of  twelve  years  ago 
the  Uuke  of  Northumberland  oll'ered  \er\  considerable 
encouragement  to  the  establishment  of  such  :i  school, 
Imt  I  Inn  it  fell  through  inconsequence  of  its  having 
then  been  intended  to  establish  it  in  the  city  of 
Durham  ? — Yes. 

sT!)  \.  Was  that  the  only  reason  why  it  fell  through  ? 
—  I  had  not  the  remotest  connection  with  Dur- 
ham at  that  time,  and,  therefore,  personally  know 
nothing  whatever  on  the  subject,  but,  judging  from  the 
evidence  to  which  I  have  before  alluded,  I  should  say 
that  il  fell  through,  partly  frdm  there  being  a  certain 
suspicion,  on  the  part  of  the  great  employers  of  labour, 
of  Durham,  and  also,  to  put  it  more  generally,  from  the 
time  for  the  attempt  not  having  quite  come. 

8795.  From  what  you  have  heard  since  you  have 
been   in   the  north,  your  opinion  is,  that  the  value  of 
training  in  physical  science  is  much  more  appreciated 
by  tin'  great  employers  of  labour  now  than  it  was  at  the 
time  of  which  we  are  speaking? — I  think  that  it  is. 
It   was  then  very  strongly  appreciated  by  some,  and 
nothing   could  be   more   forcible,   I  think,    than   Mr. 
Bell's  evidence  on  the  subject.     Mr.  Nicholas  Wood 
felt  the  same,  and  I  found  several  persons,  as  soon  as 
1  came  into  Durham,  who  held  the  same  opinion  very 
strongly,  but  I  should  imagine  that  some  years  back  the 
generality  of  the  employers  of  labour  would  not  have 
felt  it  nearly  so  strongly  as  they  do  now. 

8796.  Mr.  Nicholas  Wood  and  Mr.  Bell  were  rather 
in  advance  of  their  time  in  their  appreciation  of  the 
value   of  physical  science,  were  they  not? — I  cannot 
say  that  myself,  because  I  do  not  know  the  persons, 
but  they  are  the  only  persons  who  spoke  very  strongly, 
judging  from  their  evidence. 

8797.  They  are  the  only  persons  who,  according  to  the 
evidence,  seemed  to  appreciate  it  at  that  time,  amongst 
the  great  employers  of  labour  ? — I  do   not   think  you 
have  aright  to  say  that,  from   the   fact   that  we  have 
only  their  evidence,  or  to  think  that  their  evidence 
indicates  that  they  were  the  only  persons  who  felt  it  ; 
they  happened  to  be  the  only  two  persons  who  were 
called  before  the  Commission. 

8798.  They  were  the  only  persons  who  were  called, 
or  who  volunteered  evidence  at  that  time? — Yes,  but 
it  must  be  remembered   that  all  the  witnesses  were 
only  seven  or  eight,  and  their  giving  this  evidence 
does  not  imply  that  many  others  would  not  have  given 
the  same. 

8799.  Hut,  at  the  present   day,   you  find  that  the 
larger  employers  of  labour   do  appreciate  the  value  of 
such  instruction  ? — Yes,  I  think  the  majority  of  them 
do  very  much. 

8800.  Is   it  your  opinion    that    the  managers,  and 
those1   holding    important    situations  under   them,  are 
also  alive   to  the  importance  of  such  instruction  ? — 1 
have   not   large   means  of  judging,  but,  judging  from 
wl-at   I  hear  from  persons  with  whom   I   talk  casually, 

ing  persons  on  the  railway,  and  so  on,  I  should 
say  this  subject,  excites  a  great  deal  of  interest,  and 
that  thev  do  feel  greatly  interested  in  it. 

8801.  Have  you   heard  the  complaint  made  at  all, 
that    there    is  a  want  of  scientilic  knowledge  amongst 
the    managers   and    those   who    have   the  direction  of 
ilio-e    large    indu.. trial    enterprises    in    the    north? — 

.inly,  I  have.  I  have  heard  eminent  employers 
of  labour  say,  "  If  we  could  get  scientific  workmen,  it 
woidd  be  an  immense'  boon  to  us  ;"  but,  at  the  same  time 
that  1  have  heard  that,  1  have  heard  of  one  other  person, 
at  least,  who,  when  he  was  asked  to  give  a  subscription 
on  the  strength  of  it,  said,  "Oh  no,  if  it  is  a  financial 
question,  1  will  no!  gi\e  nnvlhing." 

SsOL>.  Me  \\oiiid  like  to  get  some  one  else  to  educate 
his  managers  for  him  if  he  could  ? — Yes. 


8803.  But,  assuming    that     the    need   is    felt,    and 
supposing  that  no  such    institution  as  the  one  that  yon 
contemplate  should    arise   at    Newcastle,  do  yon   think 
there    is  any  chance  of  its  being  supplied,   by  the  men 
of  the  class   of  whom   I    have   spoken   coming  up   to 
receive  instruction  in  London  ? — You  must  remember 
that  I  have  not  a  very  wide  experience  of  the   persons 
you  speak  of;    but,  judging    from   the  opinions    that 
I  hear  expressed  by   intelligent   ma-teis  of  labour,  I 
should  say  that  there  was  no  chance  of  it  whatever. 

8804.  That  it  must  be  a  local  school,  if  it  is  to  be  ot' 
any  value  as  a  technical  school  ? — Yes,  to  be  generally 
useful,  certainly. 

8805.  Since  there  are  Government  schools  of  this 
kind  in  London,  the  Mining  School  and  the  School  of 
Naval  Architecture,  and  those  are  supported  by  taxes 
paid  partly  at  Newcastle,  do  you  think  that  .Newcastle 
has    a    fair    claim    upon    the    Government    for    some 
assistance,  less  in  degree,  perhaps,  but  of  the  same  kind 
as  that  which  is  available  for  persons  of  that  class  in 
London  in  the  Government  schools ;  and,  if  the  opinion 
of  persons  whom  you  have  consulted  be  correct,  that 
the  Newcastle  people  would   not  avail   themseh 
those  London  schools,  is  it  a  reasorable  thing  to  ask 
that   the   Government    should    assist  the    Newcastle 
school  ? — I  certainly  think  that   we  may  fairly  claim 
some  assistance,  both  on  account  of  the  practical  and 
useful  character  of  the  school  proposed,  which  will  not 
merely  promote  science,  but  will  also   diminish    tin- 
danger  of  mining  and  engineering  accidents,  and  will 
also  benefit  many  persons  of  the  lower  section  of  the 
middle   class,  and   some  even   of  the  humblest   class. 
And  the  way  in  which  the  question  has  presented  itself 
to  me  is,  simply  that,  without  the  Government  assisting 
the  Newcastle  school,  it  will  probably  be  much    Leqp 
efficient  than  it  ought  to  be,  and  that  it  is  immensely 
for  the  advantage  of  science  generally  thai  a  school  in 
a  locality  which  is  pre-eminently  the  centre  of  great 
works,  should  have  skilled  workmen. 

8806.  And  to  do  that,  you  do  not  consider  it  would 
be    a    sufficient    answer    if  the    Government    were 
to    say,     "  Come     up,    and    we    will    teach    you    in 
London  ?" — No,  I  do  not;  amongst  other  reasons,  for 
this,  that  they  would  only  get  a  very  imperfect  educa- 
tion at  the  School  of  Mines  in  London.     They  would 
have  to  pick  the  other  branches  of  their  education  out 
from  different    schools  about   London.      They  would 
not  get  nearly  so  complete  an  education  as  I  imagine- 
that  they  would  get  by  going   to   Switzerland  or  by 
going  to  Paris,  where  they  might  have  the  whole  thing 
all,  so  to  speak,  in  one  ;  and,  in  point  of  fact,  I  believe 
they  go  a  great  deal  more  abroad  than  they  come  to 
London. 

8807.  You  are  speaking  now  of  the  wealthier  class 
of  students,  I  presume  ? — Of  all   classes   that  1   have 
heard  of.   I  have  heard  occasionally  of  persons  coming 
to  King's  College. 

8808.  lint    have  you   not   heard  of  many  per 
coming   from    the  north  to    the   School   of  Mines  in 
Jermyn   Street,  for  instance  ?— I  never  heard  of  any- 
body, but  there  may  be  such  cases. 

8809.  Do  you  think  that  a  mining  school  would  be 
better  placed  at  Newcastle  than  in  London? — I  think 
there  is  room  fora  mining  school  at  both  places.  There 
is,  no  doubt,  a  great  advantage  of  one  kind  in  having  a 
mining  school  in  London,  inasmuch  as  you  get    tin- 
ablest   men  as   professors,  and  men   who  have   made 
great  discoveries,  and  who,  perhaps,  are  not  so  fond  of 
coming  up  to  our  far  north ;  and,  on   the  other  hand, 
I  think  that,  for  the  practical  purposes  of  teaching  a 
large  body  of  men,  and  diffusing  a  scientific  and  useful 
knowledge,  Newcastle  is  a  better  place.     It  seems  to 
me  that  London  serves  the  one  end,  and  Newcastle  the 
other. 

8810.  But,  hitherto,  you   have  not,  found    that  the 
influence  of  the  Mining  School  in  Jermyn  Street  has 
been    distinctly  felt   in   the    north  ? — You   must  not 
make  much  of  my  opinion  upon   the  subject,  IK 

I  really  do  not  know  the  subject  enough;  but  I  cer- 
tainly have  not  heard  of  its  influencing  education  in 
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tlio  north.     Indeed,  I  may  say  that  I  have  not  heard 
of  it  at  all. 

8811.  No  doubt  you  would  have  heard  (if  it  if  it 
lia<l  made  any  great  impression  ? — If  it  had  made  any 
great  impression,  I  probably  should  have  heard  of  it. 

8812.  Why  has    Newcastle   been   chosen    for    this 
purpose,  specially,  amongst  the  places  in   the   mining 
;ind     industrial    district    of    the    north   of     England, 
seeing    thai    it,    is    on    the    extreme    northern    verge 
of   the    Durham    coal    field  ? — I     suppose    the    first 
reason    has    been,   thai,    Durham,   being  so   near    and 
being   :i    1  'ni versify,   it   was  naturally   supposed    that 
Dnrhiiin  might  contribute  help  in  different  ways,  help 
either  bv  recognising   tlie  scheme,  or  positive  help  by 
assisting  it  with  pecuniary  moans.     That,  I  take   it, 
was  the  first  reason.     But,  then,  besides  that,  it  seems 
to  me  that  Newcastle  is  even  a  greater  centre  for  hi  rge 
and  varied  enterprises   than  any.  other  northern  town 
that  I  could  name.  I,  perhaps,  may  enforce  that  opinion 
by  reading  what  Mr.  Bell   says  of  it  in   his  evidence, 
which  1  was  looking  over  this  morning.     He  says,  that 

a  district,  raising,  as  Newcastle  does,  a  quarter  of  the 
entire  coal  of  the  United  Kingdom,  making  fully 
one  half,  I  should  say,  of  all  the  chemical  products, 
ma  king  a  large  proportion  of  the  glass,  and  a  con- 
siderable proportion  of  the  earthenware,  producing 
one  fifth  or  one  sixth  of  all  the  iron  smelted  in  the 
United  Kingdom,  and  also  being  the  site  of  a  large 
engine  establishment,  requiring,  of  course,  a  proper 
knowledge  of  mechanics  and  mathematics,  I  think 
(here  should  be  no  difficulty  in  providing  such  an 
establishment  with  a  sufficient  number  of  students." 

8813.  Mr.  Bell,  there,  is  claiming  for  Newcastle  all 
that  belongs  to  the  entire  district  ? — Yes,  the  entire 
district  of  which  Newcastle  is  the  metropolis. 

8814.  At  any  rate,  there  is  the  greatest  variety  of 
industries  carried  on  at  Newcastle  ? — Yes,  I  suppose 
that  is  the  reason. 

8815.  Even  if  it  should  be  exceeded  in  magnitude 
as  regards  some  individual  branches  ? — Yes. 

8816.  At  any  rate,  the  only  town  that,  as  yet,  has 
attempted  to  negociate  with  Durham   on  the  subject 
lias  been  Newcastle  ? — Yes,  certainly. 

8817.  Has  the  question  been  discussed  of  adding  to 
the  professorships  of  which  you  have  before  spoken, 
immediately,  or  in  the  early  future,  professorships  in 
mining,  civil  engineering,   and   chemical  technology  ? 
— No,  I  think  not.     I  think  that  we  have  not  got  so 
far  in  the  matter  of  funds  as  to  contemplate  that. 

8818.  You  want  to  confine  yourselves,  for  the  pre- 
sent, to  the  sciences  which  underlie  the  applications, 
rather  than  to  the  applications  themselves  ? — Yes. 

8819.  With  reference  to  the  buildings,  what  is  the 
nature  of  those  buildings  ? — A  very  large  hall  has 
been  building  for  the  last  few  years  which  is  called 
the  Wood  Memorial  Hall,   which  was  erected  to  the 
memory  of  Mr.  Nicholas  Wood  by  his  friends,  and, 
round  and  above   this   hall,  a  considerable  number  of 
very  good  rooms  were  built  by  a  Joint  Stock  Company 
with    the   view   of   letting    them   out   for   solicitors' 
chambers  ;  but  the,  situation  is  very  good,  and  many 
of  the  gentlemen  who  belong  to  that  company  are 
zealous  in  this  matter,  and  they  offer  us  this  cluster  of 
rooms,  which  are  very  well  adapted  for  this  purpose. 

8820.  Do  you  propose  to  have  any  boarding  houses 
in   connexion   with   the   school  ? — No.     Hitherto   the 
idea  has  been  to  leave  it  entirely  as  the  Scotch  Univer- 
sities are  ;  we  might,  iu  time,  clevelope  into  it,  but  we 
find  that  we  have  enough  on  our  hands  without  entering 
on  a  plan  which,  if  it  failed,  might  embarrass  us. 

8821.  Yon  have  no  fear  that  the  absence  of  those 
bom-ding  houses  would  endanger  the  usefulness  of  the 
school  ? — No  ;   I  have,  the  less  fe:vr,  because  a  boarding 
house  of  that  kind  was  tried  in   connexion  with   the 
Medical  School  at  Newcastle  some  10  or  15  years  ago, 
and  it  was   a  failure.     I   may  add  that  I  would  not  be 
supposed    to  speak   slightingly   of  the   advantage   of 
bom-ding  houses,  only  that  we  have  had,  as  yet,  other 
things   to  think  of,  without  devising  what  is   rather  a 
difficult  thing  to  carry  out. 


8822.  I  presume  there   will  be  no  religious  tests    yr,v  //„.  w 

inipo-'ed  upon  the  pupils? — None  whatever.  I'   /.„/,.    />  i> 

8823.  (Sir    ./.     /'.     AV/,/-,SV,, ,///,„•„,//,.)    Ar<!     there 

any  laboratories,  or  any  facilities  for  en -aiing  lal.oni-     1!' M:i\  1*71. 
lories,  in  ill,-  building  which  is  at  the  di.-p.r-al   ,,f  ihe      — 
College  ?-      ,  ,-,     i-liniiieal     laboratory     ill    Un- 

building belonging  to  the  Medical  School. 

8824.  You  are   aware  that  the   mode   in    which  the 
great    viewers    of  the    north     have    commonly    been 
educated,  up  to  a  very  recent  period,  has  been  almo-i 
exclusively  by  sending  (hem    into   the  office   of  some 
considerable   surveyor  or  engineer,  and    letting  tlicm 
pass  through    the    practical    work  of  thai    ofliiv,  willi 
little  or  no  scientific  instruction,  excepting  that  which 
they  might  obtain  by  theii-own  efforts  ai  Hclf-cdiicalion 
from  books,  and   with   scarcely  any  external   facilities 
for  the  illustration  of  their  studies  by  leclui, 
instruction  ? — Yes,  I  believe  that  has  been  the  , 

8825.  The  instances  which  you  have  given  of  young 
men  who  have  gone  to  schools  of  mines    in    Switzer- 
land, Germany,  or  Paris,  for  scientific  instruction  have 
arisen  probably  at  a  very  recent  period  ? — Yes,  they 
have  been  probably  the  sons  of  the  richer  parents. 

8826.  And  that  has  occurred  within  a  very  recent 
period  — Yeg,  I  should  suppose  that  to  be  the  case. 

8827.  The  desire  for  such  more  complete  in.-truc- 
tion,  and  particularly  for  the  addition  of  scientific,  to 
practical  instruction,  has  not  long  existed   in  New- 
castle, as  far  as  you  know? — Probably  not,  except  in 
the  case  of  individuals. 

8828.  At  present,  probably,  the  Council,  or   other 
body  which  is  in  consultation  as  to  the  future  consti- 
tution of  the  scientific  school  at  Newcastle,  may  imi 
have  determined  the  exact  relations  which  the  scientific 
instruction  shall  bear  to  the  practical  instruction  in 
mines,    engineering    works,    glass    works,    and   other 
manufactories   which   exist   in  Newcastle  or  in    the 
neighbourhood? — No,  we  have  not  considered   that, 
because  we  have  so  many  men  of  eminent  practical 
skill  amongst  us  that  we  are  pretty  confident  that  they 
will  be  able  to  adjust  that. 

8829.  You  leave   those  questions  to   be  hereafter 
developed  by  your  discussions,  and  by  tin-  experience  of 
Ihe  district,  combined  with  the  advice  of  the  scientific 
professors? — Yes.     The  only  difficulty  which  I  at  all 
apprehend  is,  from  afearwhich  I  have  heard  expressed, 
that  employers  of  labour  may  not,  in  all  cases,  oiler 
facilities  to  young  men  for  attending  lectures.     But  I 
have  no  doubt  that  satisfactory  arrangements  will  be 
made  on  this  point. 

8830.  You  are  aware  of  the  very  strong  opinion 
which  has  been  expressed  by  Sir  Joseph  Whitworth, 
through  his  experience  as   an   engineer,  that   scien- 
tific instruction  should  be  combined  with  the  educa- 
tion   of    the    hand   and  of  the   eye   in  the   art,  at 
the   same   time  that   the   science   of  any   particular 
department  of  industry  is  acquired  ? — The  only  thing 
that  I  remember  to  have  heard  bearing  on  that  point 
is,    that   Sir  Joseph  Whitworth   found   considerable 
difficulty  in  arranging  for  the  young  men  who  Men- 
articled  to  him  to  attend  the  science  lectures,  and,  of 
course,  that  is  a  possible  difficulty  which  we  may  ti-el 
also.    I  mean,  that,  at  the  present  time,  young  men  are 
articled,  I  believe,  for  a  certain  time  to  some  eminent 
engineer,  and  there  may  be  two  points  doubtful,  first, 
whether,  supposing  they  had  been  to  our  college   for 
two  years,  he  would  be  disposed  to  allow  those  two 
\eais  to  count  for  a  part  of  the  term  that  they  were 
with  him.     Secondly,  supposing  they  had  not  been  to 
our  college,  whether  he  would  so  arrange  as  that  they 
might    attend   for  a  certain    number  of  days   in    the 
week,  or    days   in   the   month,   at   the  college,  and  a 
certain  number  of  days  in  his  workshops. 

8831.  The  view  that   has  been  taken  by  eminent 
practical  witnesses  before   this  Commission   has  been 
the   following,   that  after  a  young  man   hud  obtained 
the  elements  of  a  sound  English  education  he  should 
first  be  put  into  the  workshop,  in  order  that  it  might 
not  thenceforth  be  irksome  to  him  to  encounter  the 
dirt,  and    the  fatigue,   and   the    other    annoyances    of 
a  workshop  ;  that  after  having  become  accustomed  to 
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thai,  In-  should   be  scut    to  receive   scientific  instruc-      professorship  of  tlmt  kind,  it  might  be   said  that  you 
lion!  which  should  be  continued  without  interruption      were  hardly  constituting  yourself  sufficiently  into  a 
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fur  n  period  «f  two  or  more  years,  and  mtweqiiently 
to  tl.nl  lie  should  he  sent  back  to  the  Workshop 

l iplcle    his    in:inu:il     skill    and    his     knowledge 

of  the  :irt  of  the  particular  branch  of  industry  to 
which  he  hud  to  apply  himself,  and,  then,  that,  at 
a  later  period,  he  should  complete  his  scientific 
anil  technical  instruction  ;  but,  as  yet,  neither  the 
Council  of  the  University  of  Durham  nor  the  Council 
of  the  Science  School  have  entered,  perhaps,  into  the 
dfttiils  of  this  question  ? — That  appears  a  reasonable 
plan,  os  you  state  it,  but  certainly  we  have  not 
entered  into  it  because  really  the  thing  has  been  on 
toot,  so  short  n  time  that  we  have  not  come  to  that 
IK, int. 

t!832.  It  Is  obvious  that  it  is  extremely  important 
to  reconcile  practical  men  to  the  idea  of  high  scientific 
instruction,  in  consequence  of  the  prejudice  that 
exists  that  that  instruction  docs  unfit  a  man  for  the 
practical  labour  of  a  particular  branch  of  industry  or 
an: — Yes;  but  I  have  not  found  that  prejudice, 
except  in  one  or  two  cases,  among  the  leading  cm- 
plovers  of  labour  with  whom  I  have  come  in  contact. 

s',s;>3.  (Dr.  Sharpey.)  Have  I  understood  rightly  that 
the  arrangement  at  present  contemplated  is  to  be  on  a 
temporary  footing  ? — No  ;  the  arrangement  now  con- 
templated is  to  be  on  a  permanent  footing,  that  is  to 
say,  the  arrangement  as  to  the  existence  of  the 
College  ;  but  we  hope  to  add  fresh  professorships. 

S834.  Is  it  expected  that  you  will  soon  be  able  to 
make  a  beginning  ? — We  hope  to  open  in  October. 

88.1.).  ( Professor  Smith.)  It,  i*  intended,  is  it  not, 
that  the  School  of  Science  should  have,  to  a  certain 
extent,  the  character  of  a  mining  school  ? — Yes. 

S836.  I  wish  to  put  to  you,  whether  you  do  not 
think  that,  you  might  increase  your  claim  upon  the, 
Government  for  assistance  (a  claim  which  1  under- 
stand you  to  say  you  think  is  a  strong  one),  if  you 
were  to  embrace  that  character  in  the  school  ;  I  mean 
considering  the  importance  of  the  mining  interests  of 
the  north  of  England,  if  you  could  see  your  way  to 
tin-  establishment  of  a  professorship  of  mining,  and 
mining  engineering  in  particular;  because,  without  a 


mining  school  to  be  supported  by  the  Government  on 
the  ground  of  the  importance  of  the  mining  interest  '{ 
— Certainly,  if  that  be  so  ;  but,  I  believe,  the  professor- 
ships we  propose  to  form  are  considered  by  mining 
engineers  to  be  very  valuable  for  their  profession. 

8837.  There   is   not  a   feeling   there,  that  a  pro- 
fessorship    of  mining    engineering,    or   any  teaching 
of  that   kind,  is    strongly  required   by   the   mining 
interest? — There  is  a  feeling  that  one  or  two  other 
professorships  would  be  very  desirable,  only  that  those 
four  professorships,  as  lying   at  the  foundation,  are 
the  most  desirable  of  all,  and  that  these  professor- 
ships are  the  only  ones  for  which  we  have  at  present 
got  the  money. 

8838.  But  no  strong  desire  lias  been  expressed  for 
a  professorship  of  mining  engineering,  as  compared 
with    the   various  other  professorships  which    it    is 
quite  clear  it  would  be  desirable  to  establish  ? — Not 
as   compared  with  the  existing  professorships,  nor,  I 
should    say,  as    compared  with  the  professorship  of 
biology.       1  think  that  has  been  the  most  pressed,  after 
the  professorships  which  we  have  already  determined 
to  endeavour  to  found. 

8839.  (Chairman.)  Have   the  more  prominent   of 
the   promoters  of  this  College  been  found   amongst 
those  directly  connected  with  the  College,  or  rather 
with  those  connected  with  the  great  ironworks  and 
glass   works   that   have    arisen   in   the    district  ? — I 
should  say  as  much  from  the  one  as  from  the  other. 
I  could  name  as  many  from  the  collieries  as  from  the 
great  ironworks. 

8840.  With  regard  to  Professor  Smith's  question, 
the  consideration  of  appointing  a  Professor  of  Mining 
would  not  have  been  overlooked  in  consequence  of 
the  project  not  receiving  support  from  those  directly 
connected  with  the  College  ? — No,  certainly  not.    We 
are  all  desirous  to  establish  just  those  professorships 
which  will  be  valuable  to  the  great  works  of  the  North. 

8841.  Are  there  any  other  points  upon  which  you 
could    give    the    Commission    any    information,    and 
which  we  have  not  yet  referred  to  ? — I  am  not  aware 
of  any  other  points. 


The  witness  withdrew. 
Adjourned  to  Tuesday  the  6th  of  June  next. 


M,    G. 
I  June  1 87 


6,  Old  Palace  Yard,  Westminster,  Tuesday,  13th  June  1871. 

PRESKNT : 
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WILMAM  SHAKI-EY,  Esq.,  M.D.,  Sec.  R.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.R.S. 
GEORGE  GABRIEL  STOKES,  Esq.,  LL.D.,  Sec.  R.S. 
HENRY  JOHN  STEPHEN  SMITH,  Esq.,  M.A.,  F.R.S. 


Mr.  GEORGE  JARMAIX  examined. 


SN  1:2.  (Chairman.)  I  believe  you  are  a  Teacher  of 
"  of  the  science  clashes  in  the  Mechanics'  Inst it life 
at  If  udder-field  ?— Yes. 

88  43.  Have  you  had  several  years'  experience  of 
the  examinations  in  science  under  the  Science  and 
Art  Department  ? — Yes,  since  the  examinations  were 
commenced. 

8844.  Do  you  consider  that  you  have,  at  present,  a 
Millieicnt  guarantee,  of  the  fitness  of  candidates  for 
the  ollice  of  science  teacher? — -No,  not  in  the  present 
mode  of  examination.  The  examination,  at  present, 
for  the  office  of  science  teacher,  is  a  paper  examination 
unlv.  1  think  that  there  should  be  some  other  kind 
of  examination,  or  some  probationary  period  which 
the  candidate  should  pass  through  before  he  becomes 
a  science  teacher  :  a  pupil  tcaehership,  for  a  year  or 
f.vo,  would  do  him  good. 


8845.  Have  you  bad  any  experience  of  the  working 
of  a  system  such  as  you  would  like  to  see  more 
generally  adopted  ? — I  have  myself  had  assistants  to 
help  me  to  prepare  the  experiments  for  my  lectures, 
and  to  perform  the  experiments,  and  I  have  found 
such  students  do  well  in  the  examinations,  and,  when 
they  have  become  teachers,  they  have  made  more  effi- 
cient teachers  than  others  who  have  merely  passed  in 
the  paper  examination. 

884(j.  Have  you  taken  them  as  assistants  after  they 
have  passed  the  the  examination  under  the  Science 
and  Art  Department  ? —  Usually  after  they  have 
passed  the  elementary  stage — the  first  examination. 

SS17.  Have  you  a  large  number  in  the  classes  of 
which  you  have  had  experience? — No,  seldom  more 
than  from  20  to  30,  and  I  think  that  is  quite  enough 
to  form  a  class. 
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8848.  In  the  instruction  of  a  class  of  that  number, 
do  you  find  that   the  assistance   of  pupil    teachers   is 
desirable  for  the  sake  of  training  tin.-    teachers,  or   for 
the  sake  of  |]i(3    students   as   a   class? — For    the    sake 
of  training    the    teachers,    I    think  a   t"iicher    should 
undergo  some   such   |irohalionary    work    as    (hat.      In 
many  cases,  I  have  known    young  men    begin  to  (each 
who  had   never  done  anything  in  experimenting,  and 
were,  therefore,  unable  to  illustrate,  what  they  taught. 

8849.  \Vhcu  you  have  employed  such  pupil  teachers 
as   you  have   been   speaking  of,    have    they   been    re- 
munerated in  any  way  for  the  assistance  which  they 
gave  you  ? — No. 

8850.  Have  you  found  young  men  willing  to  serve 
in    that  capacity  without,  any  remuneration  ? — Yes  ;  1 
have  had  no  difficulty  in  obtaining  such  assistance. 

8851.  Do   they  consider   that  they  will  be  trained 
thereby  to  become  more  efficient  (schoolmasters  ? — Yes  ; 
and    they  have  thought   themselves   sulficiently  repaid 
by  the  extra  attention  which  they  received. 

S8.~>2.  Do  you  know  whether  a  system  such  as  you 
recommend  has  been  adopted  at  all  generally  in 
Yorkshire,  or  in  the  populous  districts  in  the  north  ? 
— I  am  not  aware  that  it  has  been  adopted  anywhere, 
else. 

88.53.  Would  you  like  to  see  a  system  of  that  kind 
made  compulsory,  that  no  one  should  be  allowed  to 
undertake  the  management  of  a  science  class  who  had 
not  previously  served  as  a  pupil  teacher? — I  should 
very  much  like  to  see  some  such  system  carried  out, 
and  applied  generally. 

8854.  Besides  your  regular  classes,  have  you  also 
taught  special  classes  of  schoolmasters  ? — I  have. 

8800.  Arc  those  schoolmasters  the  teachers  of  ele- 
mentary schools  ? — Yes,  mostly  teachers  of  elementary 
day  schools  and  National  Schools,  but  I  have  had  some! 
teachers  of  private  schools  as  well. 

8856.  Has  that  been  in  any  way  in  connexion  with 
the  examinations  of  the  Science  and  Art  Department  ? 
— Yes. 

8857.  Did  those  schoolmasters  intend  to  go  into  the 
examination  ? — They  joined  the  classes  with  the  in- 
tention of  becoming  teachers  of  science. 

8858.  And  you  would  be  entitled  to  payment  on 
results  for  the  examinations  passed  by  those  teachers  ? 
— Yes  ;  I  received  in  most  cases  payments  on  results. 

8859.  Have  you  had  any  experience  of  the  results  of 
your  teaching  in  those   special   classes  with  regard  to 
the  success  which  has  attended   theii    teaching  subse- 
quently ? — I  have  lost  sight  of  most  of  them,  for  my 
science  classes  for  schoolmasters  were  in  Leeds,  Brad- 
ford, Halifax,  and  Wnkefield.     I  live  in  Iluddersfield, 
but  I  know  that  in  many  cases  the   masters  have  be- 
come teachers  of  science  classes  ;  and,  in  the  instances 
with  which  lam  acquainted,  they  have  been  successful, 
but  I  should  have  liked  to  have  had  an  opportunity  of 
training  them  in  experimental  work. 

8860.  What   are    the  subjects    in  which  you   have 
yourself  taught  ? — Most  of  my  observations"  apply  to 
classes  for  chemistry. 

S.'-iiH.  Do  you  find,  with  respect  to  the  classes  of 
schoolmasters,  that  they  are  inclined  to  depend  mainly 
on  book  work  ? — Yes,  they  are  too  much  inclined  to 
depend  upon  book  work  ;  they  are  not  apt  at  experi- 
ment ing  ;  they  do  not  seem  to  take  up  the  experimental 
sciences  well. 

8862.  What  methods  have  you  adopted  to  counteract 
that  tendency  ? — Only  having  had  them  one  session, 
[  have  had  no  opportunity  of  making  them  work, 
except  iii  the  case  cfthe  Leeds  class,  where  I  have  had 
several  schoolmasters  under  my  instruction  in  labora- 
tory work,  in  analysis,  and  in  practical  chemistrv, 
during  a  second  session. 

'•'•;i>-!.  Have  those  schoolmasters  come  to  Iludders- 
lielil  from  Leeds  to  attend  your  classes  ? — No,  I  went 
to  Leeds. 

Have  you  nil  opportunity  of  making  use  of  a 
laboratory  at  Leeds? — Yes;  not  during  the  year  in 
which  I  was  training  them  to  become  teachers!  but  in 
the  following  vear. 


8865.  Did  you  go  over  a  second  year  in  order  to 

assist  them  in  getting  experience  in  experimental 
work?  [opened  a  class  in  Leeds  during  the  se..., ml 
year,  ami  many  of  the  schoohiui-ters  who  bad  been  i,,y 
pupils  during  the  IJi-l  year  joined  my  cla-s  afterwards, 
in  order  to  obtain  practice  in  experimental  work. 

8H(ifi.  With  re.-pecl  I,,  mechanic.-'  institutions,  do 
you  con-ider  them  the  be-t  place-  in  which  -eience 
maybe  taught  to  the  nrli/an-  !-  V,  ..  (here  are  no 
better  institution*,  I  think,  at  present.  They  -,.ein,  to 
me,  to  be  the  proper  places  when;  science  ought 
taught  to  arti/ans. 

SS(i7.  Is  most  of  the  -cience  teaching  in  York-hire 
connected,  either  directly  or  indirectly,  with  mechanics' 
institutions  ?— In  the  night  class.-  it  is,  but  there  are 
some  science  classes  in  schools  during  tin-  day. 

8868.  Have     the     mechanics'    institutes,   generally, 
taken    any   steps    for   the    encouragement    of    science 
teaching,  independently  of  the  examinations  under  the 
Science     and     Art     Department  ? — Yes,    there    were 
science  classes  in  many  of  the   mechanics'    institutions 
in  Yorkshire  before   the  Science  and  Art  Department 
began  their  examinations. 

8869.  What  success  attended  those  classes  ? — They 
had  not  many  students,  but   some  of  them  turned  out 
very  well.     The  teachers,  I  think,   in   all   cases  that  I 
am  acquainted  with,  were  voluntary  teachers. 

8870.  Without  any  payment  whatever  ? — Without 
any  paj'mcnt. 

8871.  Was  there  no  fee  from  the  students  ? — Y. .-, 
the  students  paid  a  fee,  but  that  went  to  the  institu- 
tion, and  to  provide  apparatus. 

8872.  Does  that  system  continue  at  present  to  any 
extent  ? — No,   not    since   the    examinations   by   the 
Science  and  Art  Department. 

8873.  Do  all  the  teachers  now  take  advantage  of 
the  Science  and  Art  System  ? — Yes.    I  do  not  remem- 
ber a  case  in  which  that  is  not  done. 

8874.  Has   the   character   of   the  teaching   at    all 
varied  since  the  establishment  of  the  Science  and  Art 
Department  Examinations  ? — It    has   improved  very 
greatly. 

8875.  Are  the  teachers  better  qualified  ?— -Yes,  the 
teachers  are  certainly  better  qualified. 

8876.  Besides  the  classes  which  you  teach,  are  there 
other  science  classes  connected  with  the  Huddersfield 
Institution  ? — There  are. 

8877.  Arc  the  students  in  those  classes  members  of 
the  mechanics'  institute,  or  do  you  take  persons  who 
are  not  otherwise  members  of  the  institution  ? — Very 
few  of  the  students  of  the  science  classes  arc  members 
of  other  classes  of  the  Iluddersfield  Institution.     The 
members  of  the  Iluddersfield  Institution  arc  engaged 
in  elementary  work.     Many  of  them  are  but  learning 
to  read  and  write  and   to  do  arithmetic,  and  are  not 
sufficiently  advanced  in  elementary  education  to  take 
advantage  of  the  science  classes. 

8878.  Do  many  join  the  institution   to  make  up  for 
the  deficiencies  in  their  elementary  education  ? — Yes, 
very  many  of  them  have  not   been  at  a  day  school  at 
all. 

8879.  But  science  classes,  I  presume,  arc  generally 
composed    of  persons   who  have  received   a  tolerable 
elementary  education  ? — Yes. 

8880.  Is  any  fee  exacted  from  the  pupils  of  the 
science   classes  ? — Yes.     In  my  case  the  fee  is  5s.  a 
session  for  arti/ans,  and  15s.  for  middle-class  student-. 
Besides    that,   they   have   to  pay  the   institution    fee, 
which  will  amount  to  about  7*'.  in  addition   to  the  5,«. 
and  the    15s.  ;   that  is  for  the   winter    session,  from 
October  till  May. 

8881.  Are  the  teachers  of  those  classes  generally 
persons  who  are  qualified  under  the  regulations  of  the 
Science  and  Art  Department  ? — Yes,  in  all  cases. 

8882.  In  fact,  they  would  not  be  able  to  obtain  pay- 
ment on  results  unless  they  were  so  qualified  ? — No. 

8883.  Have  the  Committees  of  the  Institutions  with 
which  you  are    acquainted    had    under    consideration 
the  possibility  of  making  instruction   in   science   more 
general    among  all    the    members    of   the   institute-  '• 
—They  are  very  anxious  to  do  so,  and    they  are  dis- 

4  G   3 


Mr.  G. 

.In, in,ii,,. 


fiO<5 


KOYAL    COMMISSION    OX    SCIENTIFIC    INSTRUCTION,    ETC.  : MINUTES    OF    EVIDENCE. 


.l.ii'  urn 


the  subject  at  the  present  time,  but  I  think 
they  lii-.ve  imt  :t's  yt  arrived  at  :iny  definite  conclusion 
H  to  tin'  cour-e  to  1'c  pursued. 
13  .lone  1871.  sss  j  po  t|,cy  conteniplnte  something  different  from 
what  is  in  existence- Ml  present,  or  merely  that  it.  should 
be  imuv  L'cncnil  ? — They  contemplate  carrying  out  the 
plan-  more  generally. 

8885.  Would  they  make  it  compulsory  on  all  the 
members  of  the   institute  to   attend   some   classes?  — 

I  ,!,>  not  think  that  they  have  arrived  nt  that 
conclusion.  They  intend  to  enlarge  their  premises 
when  possible. 

8886.  Uo  the  members,  us  far  as  your  experience 
goes,  generally  join  the  institutes  and  become  members 
with  the  view  tit'  acquiring  instruction   in  some  form 
or  other  ? — Yes,  it  i-  a  serious  work  with  them  ;  they 
have  <o  pay  lor  it,  and  they  would  not  pay  what   they 
do  unless  t'hey  expected  something  in  return. 

8837.  Can  you  point  out  the  nature  of  the  steps 
which  they  think  it  would  be  practicable  to  adopt 
with  the  view  of  making  attendance  upon  those 
chisscs  more  general? — They  think  that  when  educa- 
tion improves,  as  they  hope  it  will  do  by-and-by,  there 
will  be  a  greater  demand  for  scientific  instruction. 

8888.  But  do  they  think  that  it  is  in  their  power  to 
take  any  steps  to  further  such  general  instruction  in 
science? — They  have  an   impression   that   they  can 
improve  the  science  instruction  in  the  neighbourhood 
by  making  better  provision  for  the  classes,  by  having 
better   rooms  and   better   apparatus,   but   they   look 
forward  to  this  when  the  general  education  has  im- 
proved.    They  do  not  expect  that  it  will  increase  to 
iiny  extent  for  some  time  to  come. 

8889.  Besides  the  classes,  as  to  which  you  have 
already  spoken  as  having  been  conducted  by  you,  you 
have  also  conducted  classes,  I  believe,  of  a  somewhat 
different  description  ^-  more  of   a   directly   technical 
character  ? — I  ha'Te. 

8890.  Can  you  describe  the  nature  of  those  classes  ? 
— The  best  description  that,  I  can  give  is  in  a  letter 
which  I  wrote  to  the  Department  of  Science  and  Art, 
and  which  Mr.  Iselin  includes  in  his  Report  of  1870, 
at  page  61.     [Seventeenth  Report  of  the  Science  and 

•'    Art  Department.^ 

8891.  Could  you  state  to  the  Commission,  in  a  short 
form,  some  few  of  the  principal  results  that  Mr.  Iselin 
refers   to,    as   having    been    accomplished   by   those 
classes  ? — The  dyers  in  the  West  Riding  of  Yorkshire 
are  very  deficient  in  technical  knowledge,  and  they 
arc  very  often  puzzled  in  their  work,  on  account  of 
not  knowing  certain  chemical  principles.    Mr.  Akroyd, 
the  Member   of  Parliament  for  Halifax,  wished  me 
to  establish  some  technical  classes  in  connexion  with 
the  Haley  Hill  Working  Men's  College,   in  the  year 
1868.     I  recommended  that  a  class  for  the  chemistry 
of  dyeing,  scouring,  and  bleaching  should  be  estab- 
lished, and  he  desired  me  to  carry  that  plan  out.     We 
advertised  in  the   papers,   and  some  40  pupils  pre- 
sented   themselves  for  instruction  in   the  chemistry 
of  those  three  branches  of  technical  industry.     After 
carrying  the  plan  out   in   Halifax,  I  was  requested 
to  do  the  same   in   Huddersfield,   where   we   had   a 
very  successful  class.      Many  of  the  manufacturers' 
sons  joined    the    class,    in   addition    to  foremen    and 
head   workmen  employed   in  manufacturing    opera- 
tions.    I  also  afterwards  bad   a  class  in  Leeds  of  the 
same  kind,  in  connexion   with   the    Leeds   School  of 
Art  and  Science,  which  succeeded  pretty  well,  though 
not  so  well  as  the  classes  in  Huddersfield  and  Halifax. 
It  was  my  endeavour  to  bring  before  my  pupils  the 
chemical  principles  involved  in  the  different  processes 
that  they  had  to  perform  in  the  dye-house  and  in   the 
manufactory,  and  the  plan  that  I  pursued  is  described 
in  the  letter  to  which  I  have  referred. 

8892.  Is  the  formation  of  such  classes  as  those  which 
you  have  last  been  ^peaking  of  in  any  way  encouraged 
by  government  assistance? — No,  not.  at  all. 

SH<).'S.    Had  most  of  the  students  who  attended  those 

88  of  which  you  have  last  been  speaking  previously 

•d  through    the  more  elementary  classes  under  I  he, 

Science  Department  ? — Yes;  many  of  the  students  had 


already  passed  the  elementary  examination,  and  those, 
I  found,  I  was  much  better  able  to  teach  than  others 
who  had  not  had  such  previous  training  in  science. 

8894.  How  was  the  means  found  of  supporting  those 
classes  ? — Mr.  Akroyd  paid  me  a   salary   in    Halifax  ; 
the  fees  paid  by  the  students  paid  me  in  Huddersfield  ; 
and  I  had  a  salary  for  my  class  in  Leeds,  given  by  the 
Committee  of  the  Art  and  Science  Institution. 

8895.  Are  those  classes  likely  to  be  continued  ? — I 
shall   continue  them.     I  commenced  a  class  last  Octo- 
ber, in  Leeds,  but  I  was  involved  in  a  railway  accident 
during  the  latter  part  of  the  month  and  had,  in  con- 
sequence, to  discontinue  it. 

8896.  Have  jiny  similar  classes  been  established  by 
any  other  teachers  ?— I  am  not  aware  that  the  plan  has 
been  tried  anywhere  else. 

8897.  (Mr.  Samuelson.)  Is  there  not  something  of 
the  same  kind  at   Bradford  ? — I  am    not  aware  that 
there  is.      I  had  made  arrangements  with  Mr.  Miall 
of  Bradford,  who  has  now  removed  to  Leeds,  to  take 
a  similar  class  at  Bradford,  this  summer,  but  on  account 
of  my  accident  I  have  not  been  able  to  cany  it  out. 

8898.  ( Chairman.)  Are  you  of  opinion  that  there 
is  any  feeling  amongst  many  of  the  chief  employers  that 
the  establishment  of  such  classes  would  be  desirable  ? 
—Yes,  they  all  believe  that  such  classes  are  desirable. 

8899.  Do  you  think  that  they  would  be  willing  to 
find  the  means  for  establishing  such  classes  ?- — I  think 
so ;  they  are  not  unwilling  to  pay  a  good  fee.     I  had 
some  eight  or  ten  of  the  principal  manufacturers'  sons 
in  Huddersfield  in  my  technical  class. 

8900.  They  would  be  a  class  above  those  that  the 
government  would  pay  for  in  any  way,  would   they 
not  ? — Yes. 

8901.  Did   any   that   could   be   considered   of  the 
artizan  class  attend  those  classes  ? — Yes,  about    two 
thirds  might  be  considered  of  the  artizan   class,  and 
one  third  of  the  middle  or  upper  middle  class. 

8902.  Do  any  of  the  middle  classes  attend  the  classes 
under  the  Science  and  Art  Department  ? — They  do. 

8903.  But  you  are  not  entitled  to  payment  for  teach- 
ing them  ? — No,  I  charge  an  increased  fee  in  their  case. 

8904.  (Sir   J.    Lubbock.)    Do   you   consider   that 
the  Science  and  Art  Examinations  are  a  fair  test  of 
the  acquirements   of  the   pupils  ? — Y  es,  so  far  as  a 
paper  examination  can  do  it.     I  should  like  to  see  an 
examination  in  practical  science  as  well,  if  it  could  be 
done  ;  and  I  think   it   might   be  done  in    chemistry. 
A  practical  examination  in  chemistry  is  enforced  by  the 
Cambridge  Middle-class  Examinations. 

8905.  With  reference  to  the  masters,  I  understood 
you  to  say  that,  in  your  opinion,  a  pupil  teachership, 
for  a  year  or  two's  training,  would  be  very  desirable  ? 
— Very  desirable,  indeed. 

8906.  Quite  agreeing  with  you  in  that  point,  would 
you  make,  it  a  sine  qua  non  ? — Yes,  I  would,  indeed, 
at  present.     I  think  the  time  has  come  now. 

8907.  You  would  not  be  afraid  of  discouraging  the 
system    by   introducing    such   a  measure  as    that  ? — 
No,  I  do  not  think   it  would  discourage  the  teachers  ; 
it  would  make  them  rather  more  proud  of  the  oilice 
than  they  are  at  present. 

8908.  Do  you  think  that  there  is  any  disadvantage 
in  gentlemen  going  in  for  certificates  in  a  number  of 
subjects,  under  the  Science  and  Art  Department  ?   We 
have  it  in  evidence  that  some  gentlemen  hold  certifi- 
cates in  a  considerable  number  of  subjects ;  do  you 
regard  that  as  an  advantage  ? — No,  I  think  not. 

8909.  Yrou  think  it  better  that  they  should  confine 
themselves  more  to  some  special   subject  or  group  of 
subjects  ? — Yes,  to  one  group  of  subjects. 

8910.  That  is,  supposing  they  took  the  certificates 
with  the  view  of  teaching  ? — Yes. 

8911.  I  presume,  if  they  took  them  with  a  view  to 
general  culture  and  without  the  intention  of  teaching, 
you  would  consider  it  on  the  whole  to  be  an  advantage  ? 
— Yes,  certainly. 

8912.  As  regards  the  machinery  of  examinations, 
and   the  supervision  which  is  exercised  by  the  Com- 
mittee, do  you  think,  on  the  whole,  that  the  system 
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works  tolerably  well,  as  it  is  at  present  carried  out  ? — 
Very  well,  indeed. 

8913.  You  do  not  think  that  any  material  alterations 
are    necessary  ? — 1   cannot  suggest  any   improvement, 
except  that,  in  the  case  of  teachers,    I  Ihink    1  should 
have  two  or  three  questions  specially  hearing  on  (lie  art. 
of  teaching. 

8914.  You  mean  that  you  would  require  such  ques- 
tions to  be  put  before  the  certificates,  enabling  gen- 
tlemen to  teach,  were,  given? — Yes  ;  any  candidate  for 
(he  office  of  teacher  should  be  required  to  answer  two 
or  three  questions  on  the  art  of  teaching. 

8915.  But  you  stated,  did  you  not,  just  now,  that 
you  would  make  a  pupil  teachership  for  a  year  or  two 
a  sine  qu&  non  ? — Yes,  and  that  in  addition. 

8916.  Do  you  not  think  that  two  years  would   In 
too  long  a   time  to  insist  upon,  in  all    cases  ? — One 
year  would  do  them  a  great  deal  of  good,  but  I  think 
two  years  would  bo  better  ;  but  I  would  insist  upon 
one  year,  in  all  cases. 

8917.  I  think  I  understand  you  to  say  that,  in  your 
opinion,  the  Examinations  under  the  Science  and  Art 
Deportment,  on   the   wbole,   are    well   and   carefully 
conducted  ? — On    the  whole,  as   far  as  I  know,  (hey 
are  very  fairly   conducted.      The  Committees  under 
which  I  teach  are  most  anxious  that  the  examinations 
should  be  carried  out  according  to  the  letter. 

8918.  And  you  think  that  that  is  the  case,  on  the 
whole  ? — I  believe  it  is. 

8919.  Do  you  think   it  necessary  or  desirable  that 
there  should  be  any  inspection  of  the  schools,  as  apart 
from  inspection   during   examination,  or  would   you 
leave  the  schools  to  be  tested  by  the  result  of  exami- 
nation ? — I  think  that  an  inspection  of  the  schools  by 
some  gentlemen  acquainted  with  the  subjects  taught 
would  do  good. 

8920.  And  they  would,  probably,  be  able  to  suggest 
some  points,  from  their  own  experience,  which  would 
be  useful  to  the  teachers  ? — Yes,  I  think  they  would. 

8921.  I  gather  that  you  think  that  would  be  desira- 
able,  but  you  do  not  regard  it  as  being  necessary  under 
the  existing  state  of  things  ? — Not  necessary,  but  very 
desirable. 

8922.  If  I  remember  right,  in  the  evidence  which 
you  gave  before  Mr.  Samuelson's  Committee  in  the 
House    of  Commons,    with    reference    to    elementary 
schools,  you  expressed  an  opinion  as  to  its  being  per- 
fectly possible  to  teach  a  certain  amount  of  elementary 
science  in  the  elementary  schools  of  the  country  ? — 
Yes,  to  the  upper  classes  of  the  school.     I  tried  the 
plan  during  the  time  that  I  had  a  school,  and  I  found 
it.  to  answer  very  well. 

8923.  From  the  age  of  11  to  13  ? — Yes. 

8924.  That  is  a  point  which  you  feel  no  doubt  upon 
whatever  ? — I  feel  no  doubt  upon  it  whatever. 

8925.  Did  you  try  it  in  chemistry  ? — Yes. 

8926.  But,  I  presume,  you  would  consider  that  there 
would  be  no  more  difficulty  in  applying  it  to  botany  or 
physiology  than  in  the  case  of  chemistry  ? — No,  I  do 
not. 

8927.  Do  you  think  that  the  teaching  of  one  or  two 
such  subjects  would  in  any  way  interfere  with  the  in- 
struction  of  children   in   the  elementary  subjects  of 
reading,  writing,  and  arithmetic? — No,  I  do  not  think 
it  would.     I  think  that  the  pupils  would  like  it  very 
much.     As    a    rule,   boys   very   much   like  scientific 
instruction. 

8928.  It  would  give  them,  would  it  not,  a  greater 
interest  in  their  school  education,  as  a  whole  ? — Yes,  I 
think  so. 

8929.  And,   in  that   way,   would  have  a   decidedly 
favourable  influence  upon  their  reading  and  writing  ? 
—  In  two  classes  that  1  have  at  the  Huddersfield  Col- 
lege and   the  Huddersfield  Collegiate   Institution,  the 
boys  who  are   in  the  chemistry  class  1  find  to  be   the 
best.  bovs  in  the  school  in  other  subjects. 

8930.  And  you  are  disposed  to  think  that,  without 
saying  that  it  would  hold  good  in  all  cases,  that  would 
be  found   to  be  the  general  etl'ect  ? — I  think  it  would. 

8931.  (Mr.   Samuelion,)   1  gather,  from  your  evi- 
dence, that  you  are  not  satisfied  as  to  the  sufficiency 


of  the   examination  nf  tem  her-,  of   -dence  al    pp-cnf  '; 
— I  an:  not. 

89;(2.  And  you  propose  to  supplement  that  by  what 
may  be  called  an  apprenticeship  to  teaching!' — ^ 

S!K!.'!.  Hut,  there  being  no  guarantee  that  the  pi- 
teacher-  are  ellicient,  do  _MIII  really  think  I  hut.  lunch 
good  would  be  served  hy  compelling  persons  to  be 
placed  under  others  of  whose  efficiency  you  are  not 
Convinced? — There  is  a  little  difficulty  about  that,  cer- 
tainly, but  that  i-  tin1  liudl  of  Hooding  the  country 
\villi  lead,' 

8931.  I  suppose  you  would  not,  place  lho-e  pupil* 
with  everyone  who  is  now  authorised  io  teach  (qualified 
is  the  term  that  the  Department  »-<•••),  but  with 
selected  teachers  of  whom  you  knew  that  they  were  lit 
to  conduct  classee  ':  Yes,  with  teachers  who  had  had 
classes,  say,  some  three  or  tour  years. 

S!),'l.").    In    a    thinly-populated    district,   would     there 
not    be    some   difficulty   in   finding  qualified    pei 
under  whom   you   could   place  those  who  were   candi- 
dates for  becoming  teachers  ? — Yes,  in  thinly-populated 
places  there  would  be  a  difficulty. 

8936.  So  that   this  plan  of  yours  would  be  more 
adapted  to  the  West  Riding  of  Yorkshire  and  to  East 
Lancashire  than  to  the  country  at  largo  ? — Yes. 

8937.  But,  if  you  had,  in  various  centres,  such  insti- 
tutions as   Owens  College  at  Manchester,  or   the  pro- 
posed Science  College  for  Yorkshire,  would  it  not  be  at 
least   as  good  a  plan   to  allow  young  men  to  qualify 
themselves   in  such  colleges,  as  to  place  them   under 
teachers  who  may  themselves   bo  more  or  less  accom- 
plished ? — I  think  they  would  be  better  prepared   for 
their  work,  if  they  had  first  an  apprenticeship  such  as 
1  have  spoken  of. 

8938.  You  mean  in  such  districts  as  yours? — Ye-, 
they  would  be  specially  prepared  for  the  special  work 
which  they  had  to  do. 

8939.  You  consider  that  young  men,  with  less  know- 
ledge, specially  prepared  in  (his  way  would  make  better 
teachers  for  elementary  classes  than  men  of  greater 
acquirements  who  had  not  had  this  special  training  in 
teaching? — Yes,  I  think  in  most  cases  it  would  be  so. 

8940.  But,  of  course,  if  in  the  colleges  they  had  an 
opportunity  of  teaching,  and,  at   the  same   time,  had 
more  advanced  instruction,  then  the  combination  of 
the  two  things   would  be  what  you   woidd  consider 
relatively  perfect  ? — It  would  improve  my  plan  con- 
siderably. 

8941.  Have  you  made  any  estimate  of  the  value  of 
the    instruction    which    is    given  to   teachers  at   the 
periodical  classes  held  at  South  Kensington  ? — I  have 
attended   this    periodical    instruction,    and    I    have 
received  very  great  benefit  myself  from  it.     I  think  I 
have  attended  three  times  during  the  summer  months. 

8942.  In  what  subjects  ? — In  chemistry. 

8943.  Were  you   associated  at  all  with   the  other 
gentlemen  who  came   up  for  instruction  there  ? — We 
were  employed  in   the   laboratory  during  the  day,  in 
addition  to  having  lectures  in  the  evening. 

8944.  Were   you  able   to  form    any  opinion    as    to 
whether  those  gentlemen  were  generally  sufficiently 
advanced  in  their  subjects  to  be  able   to  derive  con- 
siderable advantage  from  those  classes  ? — Out  of  some 
300  who  came  up  to  the  lectures  last  year,  we  had  only 
about  30,  speaking  from  memory,  who  attended  the 
laboratory  instruction. 

8945.  Were  those  30  selected  in  any  particular  way  ? 
— No.     They  elected  to  receive  laboratory  instruction. 
They  all  seemed  very  earnest  about   their  work,  and, 
like  myself,  they  expressed   very   great  satisfaction 
with  the  instruction. 

8946.  Did  you  look  upon  those  as,  in  any  s, 
selected  men  ? — No. 

8947.  If  any  difficulty  should  arise    a-    to   accom- 
modating   as     many     teachers    as     oiler     themselves, 
can    you"  suggest   any  mode    for    making  a    selection 
amongst    them:' — No,   I   cannot,    unless   the    teachers 
were  selected  from  districts  when-  the  science  that  the 
teacher   is  teaching  is  of  very  groat   importance,  a>  in 

-real    centres   of  industry.      1    think,   perhaps,    it 
would  be  very  desirable  it'  those  teachers  we; 
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before  others    whose    teaeliing    would    not   be   to   such 
good   purpo-e  in  the  particular    district    where    they 

might  bo  placed. 

IS  June  1871.         s;i-}s.    I  >o  you  mean  commercial  advantage  { — l  es. 

i.      /'ritft'.txnr     //•ii.rlei/.)      You     are     doubtless 

nware,  that  this  year  the  Department  found  it  requisite 
to  make  P.  selection,  in  consequence  of  the  number  <>i' 
applications  of  persons  who  wished  to  attend  the 
bummer  course? — Yes,  1  am. 

S950.  And  an  attempt  was  made  to  make  that 
selection,  by  causing  the  person  who  wished  to  come 
up  to  take  an  honours  paper  in  two  department*  ? — 

Tea. 

8951.  Do  you  think  that  that  was  a  desirable  step, 
and  one  likely  to  work  well  ? — It  is  my  impression 
that  it  will  not  work  very  well. 

8952.  For  what  reason  ? — In  many  cases  teachers 
will  not  care  to  go  in  for  an  examination  again. 

8953.  But  you  will  perceive  that  the  Department 
are  placed  in  a  difficulty,  by  having  a  very  much  larger 
number  of  applications  than  can  possibly  be  granted  ?— 
Quite  so,  and  I  think,  as  I  have  just  now  stated,  that 
the  selection  might  be  made  of  teachers  who  would  be 
likely  to  do    most   good   being    placed    in    particular 
districts  where  science  instruction  was  much  wanted. 

8954.  But  in  the  case  of  physiology  and  biology,  it 
would  be  hard  to  say  that  it  was   more  wanted  in  one 
district  than  in  another? — Just  so,  but  in  the  case  of 
chemistry  you  might  put  your  finger  on  the  places 
where  it  would  be  most  required. 

8955.  But  in  the  particular  case  about  which  those 
difficulties  exist,  take  physics  and  biology,  instruction 
in  which  is  about  equally  needed  everywhere,  it  would 
be  a  very  difficult  task  for  the   Department  to  adopt 
any  principle  upon   which   to   make  their  selection, 
except  that  of  examination  ? — Yes,   iii  that   case,    1 
think  it  would. 

8956.  (Mr.    Samuelson.)     In     such     subjects    as 
chemistry,  if  you  were  to  give  the  preference  to  certain 
districts,  of  course  you  would  not  make  it  a  permanent 
preference,  but  you  would  take  other  districts  in  their 
turn  ? — Yes. 

8957.  Apart   from  the   question    of    the    pupilage 
which  you  propose,   do  you  think   it  would   be   an 
advantage  that  teachers  should  be  able  to  come  up  for 
instruction  to  more  centres  than  one  ? — Yes,  I  think  it 
would  be  veryjdesir&ble  to  have  a  centre  in  Manchester, 
and  another  in  Birmingham  ;    certainly  more  centres 
than  one,  and  more  than  one  or  two  schools. 

8958.  Wiuiout  entering  into  the  question  as  to  how 
far  the  government  may  bo  called  upon  to  give  assist- 
ance to  science  colleges,  as  such,  do  you  think  it  would 
be  desirable  that  they  should  give  some  aid  to  such 
colleges,  specially,  in  consideration  of  their  giving  in- 
struction to  science  teachers  ? — Yes,  for  the  training 
of  teachers,  1  think  so,  decidedly.     I  think  that  the 
instruction    in    science    will   be  very  much   as   you 
instruct  the  teachers  throughout  the  country. 

8959.  With  reference  to  the  inspection  of  science 
schools,   do 'you  consider  it  desirable,  or  not,  that  the 
Department  should  ascertain  whether  those   schools 
are  sufficiently  furnished  with  the   means  of   giving 
practical  instruction  ? — Yes.  I  think  that  unless  they 
are  provided  with  such  means,  instruction  ought  not  to 
be  given  ;  it  will  be  mere  book  work. 

8960.  You    are    aware,    arc    you    not,  that    some 
encouragement   is    now   given    to  schools   to  acquire 
apparatus  ? — Yes,   there   is    no  excuse  now    for  any 
class  being  without  proper  apparatus. 

8961.  Then,  would  you  say  that  in  those  subjects  in 
which  apparatus  is   needed  you  would  not  allow  new 
classes  to  be  formed  unless  it  were  ascertained  that  the 
apparatus   was   provided  ? — Certainly.     I    would   not 
make  any  grant  to  such  schools  for  such  clashes. 

8962.  How    would  you  deal,  in   that   respect,  with 
existing  classes  ;  would  you  shut  them  up  ? — I  would 
give  them  a  certain  time,  due  notice,  to  provide  them- 
selves. 

8963.  And  if,  after  a  certain  time,  they  fail  to  do  so, 
would  you  cease  to  make  any  payments  in  respect  oi 
results  in  those  classes  ? — Yes,  I  would. 


8964.  You  would  not  receive  their  papers  at  all  ': — 
I  would  receive  their  papers,  but  I  would  not  make 
any  grant. 

89(5.5.  Have  you  thought  much  on  the  propriety 
ol'  discontinuing  the  grants  to  classes  insufficiently 
provided  with  the  means  of  practical  teaching!' — I 
have  not  thought  much  about  it.  It  strikes  me  that 
now  it,  would  lie1  the  proper  course  to  compel  Committees 
or  teachers  to  pro  vide  their  classes  with  sufficient  appa- 
ratus under  the  penally  of  withholding  the  grant  if 
they  did  not  do  so. 

8966.  Have    you    thought    sufficiently  about    it    to 
enalile  you  to  give  that  as  a  definite  opinion  ? — Yes,  I 
have. 

8967.  You  gave  evidence  before  the  Committee  of 
the  House  of  Commons  with   reference  to   instruction 
in  elemental1)'  science  in  elementary  schools,  and  you 
have  supplemented  that  evidence  to-dii}',  do  you  think 
it  possible  (ogive  such  instruction  in  halt-time  schools? 
— I  fear  that  it  would  bo  taking  too  much  away  from 
the  limited  time  that  the  half-timers  have   to  acquire 
elementary  education.    I  think  I  should  leave  the  halt- 
timers   to    acquire  their   scientific  instruction   in   the 
night  classes  after  they  ceased  to  be  half  timers. 

8968.  Then  you  do  not  share  the  opinion  that  those 
schools  are  capable  of  teaching  as  much  up  to  the  age 
of  13  as  full-time  schools  ? — JSTo;   I  do  not  see  how 
they  can. 

8969.  And  you   say  that,  as  having  had  some  expe- 
rience of  the   results    obtained   in    half-time   schools, 
although  you  have  not  yourself  been  a  master  of  such 
a  school  ? — I  have  not  been  a  master  of  such  a  school, 
with  the  exception  of  having  had  about  a  do/.eu  half- 
time   scholars   in  my  school  during  the  last  two  years 
that  1  was  a  schoolmaster. 

8970.  But  you  live  in  the   centre  of,  and  are  sur- 
rounded by,  such  schools,  and  you  know  how   they 
work  ? — Yes,  I  do. 

8971.  Then    you     would    relegate    instruction     in 
science  to  the  night  classes  .- — Yes,  in  the.  case  of  half- 
timers. 

8972.  Do  you  find  that  the  half-timers,  as  a  body,  are 
willing  to  attend  night  schools  ? — A  very  large  pro- 
portion of  those  who  attend  the  mechanics'  institution 
in  Huddersfield    are   boys  who  are  employed    durinsr 
the  day  in  some  manual  work,  but  the  proportion  of 
half  timers  is  small. 

8973.  What  proportion   do   you  suppose  that  those 
boys  bear  to  the  industrial  population  ? — At  present 
the  proportion  of  half  timers  is  only  l-3  per  cent,  of 
the  total  number  in  attendance. 

8974.  Hitherto,  under  the  regulations  of  the  White- 
hall   Department,    no    aid    was    granted    to    evening 
classes,  unless  held  in  connexion  with  someday  school; 
but   that  has  been  changed,  has  it  not,  by  the  Code  of 
1871  ?— Yes. 

8975.  Do  you  consider  that  to  be  a  great  improve- 
ment ? — Yes,  it  will  be  very  beneficial  to  the  mechanics' 
institutions  throughout  the  country  ;  they  will  be  able 
to  carry  out  more  efficiently  their  plan  of  education. 

8976.  Do  you  think  that,  indirectly,  it  will  have  an 
influence  also  upon  the  science  classes,  by  preparing  a 
greater  number  of  young  men  to   take  advantage  ol' 
them  ? — The  institutions  will   be  able  to   obtain   the 
services  of  better  teachers,  and  the  instruction  will,  I 
have  no  doubt,  be  better  in  every  respect. 

8977.  And  may  lead  up  to  instruction  in  science  ? 
—Yes. 

8978.  (Professor  Stokes.)  Did  I  rightly  understand 
you  to  say  that,  there  has  been  an  improvement  in  the 
leaching  of  science  since  the  operations  of  the  Science 
and  Art  1  )epartmcnt  ?— Yes,  a  very  great  improvement. 

8979.  Do  you  mean  with  reference  to  the  qualifica- 
tion of  teachers  ? — Yes,  both  with  reference  to  the 
teachers  and  to  the  pupils  also. 

8980.  Arc    the    teachers  that  you   have  chiefly    in 
your  mind  those  who  have  qualified  under  the  old 
system  in  which  they  were  specially  examined,  or  those 
who  are  qualified  by  merely  taking  a  first-class  certifi- 
cate ? — Those  I  have  in  my  mind  now  are  those  who 
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have  been  engaged  in  teaching  for  sonic  three  or  four 
years,  at  Iciisl. 

8981.  Hut  as  regards  the  operation  ol'  ilic  Depart- 
ment, in  what  way  have  they  qualified  to  lie  allowed 
to  teach? — Those  who  \VITC  teachers  before  llie  ruin 
came  into  operation  i'or  making  everyone  who  liail 
]  lasted  I  he  ad\  a  need  stage  into  a  teaclu  r,  il'  he  thought 
proper  to  become' one,  are  the  teachers  that  I  liad  in 
my  mind  when  1  made  that,  statement. 

8!)S2.  (Dr.  H/Kir/ifi/.)  In  tlic  Ihiddersticld  Me- 
chanics' Institution,  besides  the  eliemical  apparatus 
•which  is  available  there,  is  there  a  good  supply  of 
apparatus  I'or  experimental  physics  ? — -Yes  ;  not  in  my 
opinion  sullieient,  hut.  still  a  very  fair  amount. 

8983.  Is  there  any  collection  of  natural  history  ? — 
No,  not  yet;  but  wo  have  another  institution  in  the 
town  which    takes  up  that    subject,  where  we  have  a 
small  museum,  and  I  am  connected  with  that  institution 
too,  that  is  the   Iluddersfield   Literary  and    Scientific 
Society,  whore  we  have  a  small  collection  of  geological 
specimens,  and  we  have  a  field  club   in  connexion  with 
that  institution   and  we  have  short  excursions  into  the 
district   for   the    study    of  botany,   entomology,    and 
geology  on  .Satin-day  afternoons. 

8984.  Is   the  collection   there   available   for  your 
students,  if  they  should  wish   to  take  advantage  of  it  ? 
— Yes,  it  is. 

8985.  In   the    Mechanics'    Institution,   is    there    a 
tolerable  library? — There  is  a  good  library. 

8986.  And  how  is  all  that  maintained  ? — By  annual 
subscriptions  and   the  payments  of  the  pupils.     The 
pupils  pay    about  3^(1.  per  week,  and  their  number  is 
750.     Nearly  all   the   pupils  belong   to  the   working 
classes,  and  about  300  of  these,  called  presentees,  pay- 
ing I/I.  per  week,  many  of  whom  are  orphans,  receive 
their  education  at,  this  low  rate  by  means  of  the  guinea 
subscription  of  the  annual  members. 

8987.  Could  you  give  us  any  notion  of  what  a  suffi- 
cient  apparatus    for    very    elementary    instruction    in 
chemistry  in  an  elementary  school  might  cost  ? — About 
51.,  for    illustrating  the  principal  facts  of  chemistry, 
would  be  sufficient. 

8988.  (Professor    Smith.)  As    you    seem  to  think 
that  so  small  a  sum  might  be  sufficient  for  the  smallest 
amount  of  apparatus  that  might  be  absolutely  necessary, 
you  probably  are  of  opinion  that  if  the  Department 
were    to  require  that  each  class  should   possess  that 
amount  of  apparatus,  this  requirement  would  not  have 
llie  effect  of  discouraging  a  considerable  number  of  the 
elementary  science  classes  now  existing  ? — Yes,  cer- 
tainly, taking   into  account  that  they  make  a  grant  of 
one-half  as  well.     I  do  not  see  any  excuse  for  a  class 
not  being  provided  with  proper  apparatus. 

8989.  And  do  you  think  that  this  requirement  ought 
to  be  enforced  in  all  cases  ? — Yes,  I  think  it  ought. 

8990.  You    have    already   referred,  I   think,  to  the 
importance   of    rendering    some   part   of    the    South 
Kensington  Examinations  of  a  practical  kind,  by  in- 
sisting upon  some  experimental  or  practical  work  in 
connexion  with  the  examination  ? — Yes,  I  have  already 
referred  to  that.     I  think  it  desirable  that,  if  it  could 
be  done,  an  examination  in  practical  science  should  bo 
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made,  and  I  do  not  -,.,.  ;,ny  diihYulty  in  doing  it  in  tin: 
COM  of  chemistry. 

8991.  Would  you  explain  how  you  think  that  could 
'"•done  in  |h,.  c;i>r  of  chomi  trv? — A  student  who 
was  prepared  to  undergo  that  examination  should  be. 
required  to  have  a  certain  set  of  a;.  ,,,-  the  in- 

stitution should  pro\i.|e  them  for  th.  indent.  Jn 
many  cases  the  in.-tiliilion  might  be  pr,i\idr.d  with  the 
apparatus  necessary  for  his  practical  examination,  and 
then  all  that  would  be  required  by  the  Di-pai  Inieiit 
would  be  to  send  down  specimens  ol'  Mile-lance.  |,,  |,c 
examined  and  reported  upon  by  the  p-ipih.  I  would 
carry  it  on  very  milch  in  the  same  way  a,  the  Cam- 
bridge Middle-class  Kxamination  in  practical  chcim 

•S!)!)2.  Would  you  think  it  necessary  to  have  this 
practical  examination  for  the  elementary  as  well  as 
for  the  advanced  stage? — No,  only  for  tin:  advanced 
stage. 

8993.  Do   you   think   that  you   could  have  nn 
amination  of  that  kind  at   nearly  all  the  places  where 
the    South    Kensington    examination    is    held  ?--  Y. -. 
especially  if  they  were   required    to   have  u  sufficient, 
supply  of  apparatus  at  the   place.     1  do  not   166   tha", 
there  would  lie  any  difficulty  then. 

8994.  You  mentioned  thai  some  of  the  student*  who 
attend  your  technical  classes  belong  to  the  middle c! 

and  some  to  the  artizan  classes  ? — Yes ;  and  I  hnvo 
seme  of  the  middle  classes  in  my  ordinary  science 
classes  as  well. 

8995.  Could  you  give  us  any  idea  of  the  proportion 
of  the    number  of  persons  belonging   to   the  middle 
classes  compared  with  those  of  the  arti/an  classes  ? — 
In  the  technical  classes  about  one  third   of  the  whole 
number  would  be  of  the  middle  or  upper-middle  class, 
and  the  others  artizaus.    In  the  ordinary  science  el,; 
speaking  from  memory,  and  speaking  of  all  my  classes 
together,  I  think  about  one  fourth  would  be  students 
for  whom  I  could  obtain  no  grant,  and  from  whom  I 
require  an  extra  fee  in  consequence. 

8996.  (Chairman.)  Can   yon   employ,  at  the  same 
time,  any  considerable  number  of  pupil  teachers,  without 
inconvenience,  in  your  classes  ? — No,  I  do  not  think 
that  a  teacher  would  do  very  well  with  more  than  two 
at  a  time. 

8997.  Is  that  the  utmost  that  you  have  ever  had 
in  your  class  ? — Yes. 

8998.  Have   you   had  any   experience    of   science 
classes   in  districts   of  a  more  rural  character,  or  in 
small  towns  in  agricultural  districts  ? — Yes,  I  have  had 
in  small  towns,  not  in  agricultural  districts.     I  have 
lived  in    an  agricultural  district   for  some  years,  and  I 
know  their  wants  pretty  well.     I  think  that  classes  for 
agricultural  chemistry  would  be  a  very  great  benefit, 
to  farmers. 

8999.  Under  existing  circumstances,  would  what  you 
consider  desirable  have  the  effect  of  putting  an  end  to 
many  of  those  classes  in  such  districts  ? — No,  1  do  not 
think  so. 

9000.  Is    there   any  other   point    upon  which   yon 
desire  to  add  to  your  evidence  ? — No,  I  do  not  think 
of  any  just  now. 

withdrew. 


Mr.  li. 

./nriiiiiin. 

\:\  .liiiii-  1*71. 


P.  LE  NEVE  FOSTEE, 

9001.  (Chairman.)  The  Commission  are  anxious,  in 
the  first  place,  to  know  whether  the^Socicty  of  Arts  had 
taken  any  steps  for  the  encouragement  of  instruction  in 
science  In-fore  the  system  commonly  known  as  that  of 
the  Science  and  Art  Department  was  established? — 
Yes,  it  had. 

9002.  Will  you  bo  so  good  as  to  explain  to  us  what 
steps  were  taken  ? — In   1852,  on  the  suggestion  of  the 
laic    Mr.    Harry    Chester,    the    Society   took  up    the 
Mechanics'  Institutions   in   the  country  and  formed  a 
union  of  them,  with   the  view   of  getting  into   those 
institutions  more   real  educational   work,  more  syste- 
matic instruction  than  had  hitherto  been  the  case  ;  and 
having  done  that,  one  of  the  modes  adopted  of  getting 
instruct  ion  of  that  kind  given  was  to  give  a  stimulus 
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to  it  by  the  establishment  of  examinations,  with  prizes 
for  those  parties  who,  studying  in  the  classes  at  those 
various  institutions,  should  distinguish  themselves. 
That  was  done  in  1852,  but  it  was  not  until  l.H.Ki  that 
the  system  of  examinations  was  brought  into  play, 
and  it  then  began  in  a  very  small  way.  We  begun  it 
in  the  Society's  own  house  in  the  Adelphi,  and  1 
think  we  had  '~>2  candidates  only.  The  next  year  we 
had  two  centres  of  examination,  one  in  London  and 
one  in  Huddersfield,  and  there  were  80  candidates 
in  London,  and  140  at  Huddersfield.  Afterwards,  in 
the  year  1858,  we  thought  it  desirable  to  endeavour 
to  extend  the  system,  so  that  it  could  be  taken  ad- 
vantage of  readily  by  many  more  than  those  who 
could  come  cither  to  London  or  to  any  one  or  two 
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established  centres.      We   desired  to  bring   the   exami- 
nations horn.-  to   every  man's  door,  il  possible,  and   we 

then  started  a  system  which  lias  subsequently  Formed 

13  June  1871.    t,i(,  |,:1,is ,,,-  ,|u.  Astern  of  the  Science  and  Art  Depart- 

incut.     Ttiat  is  to  say,  we  said,  wherever  a  mechanics1 

Institution,  or  an  institution  of  ananalogOM  character, 

will  establish  a  responsible  local  board  to  superintend 
the  working  of  ihc  papers,  we  will  send  down  papers 
prepared  by  the  Society's  examiners  to  them  to  be 
worked,  and  afterwards  their  respective  merits  will 
be  tested  by  the  examiner-,  and  we  gave  pri/es  for 
them  and  certificates  of  three  classes.  That  was 
extended  from  time  to  time,  so  that,  we  got  to  have 
-umelhing  like  140  of  those  local  boards,  as  we  called 
them,  throughout  the  country  at  which  our  exami- 
nations were  held.  The  examinations  were  held 
sim-.iltaneously  at  all  the  centres,  the  days  and  hours 
and  sul.jeois  being  fixed  for  all  alike.  With  regard  to 
those  examinations,  probably,  so  far  as  this  Com- 
mission is  concerned,  it  would  be  interesting  to  tin  in 
to  know  what  the  subjects  were  that  we  took  up, 
because  we  not  only  took  scientific  subjects,  but  we 
had  literary  subjects  as  well,  and  I  will,  therefore,  give 
you  a  list  of  the  subjects,  taken  from  one  of  our  late 
reports.  We  had  arithmetic,  the  principles  and  prac- 
tice of  the  metric  system,  book-keeping,  algebra, 
geometry,  mensuration,  trigonometry,  conic  sections, 
i,a\iirati<m  and  nautical  astronomy,  the  principles  of 
mechanics,  practical  mechanics,  magnetism',  and  elec- 
tricity, light  and  heat,  chemistry,  mining  and  metal- 
lurgy, botany,  floriculture,  fruit  and  vegetable  culture 
(we  took  the  practical  applications  as  well  as  the 
scientific  part),  animal  physiology  in  relation  to  health, 
and  we  had  domestic  economy  (for  i  should  say  that 
our  examinations  were  open  to  females),  political 
economy,  the  civil  government  and  laws  of  England. 
All  the  other  subjects  were  literary  subjects,  including 
languages,  history,  geography,  and  logic.  The  great 
object  that  we  had  was  to  get  the  mechanics'  institu- 
tions to  supply  classes  for  instruction,  so  that  those 
who  left  school  at  an  early  age,  say  at  12,  might  be 
able  to  continue  their  education  afterwards,  and  we 
thought  that  by  this  system  of  examinations  we  should 
excite  them  to  attend  those  classes.  We  admitted 
no  candidates  under  16.  The  numbers  that  came 
to  us  ultimately  were  rather  more  than  2,000.  Find- 
ing, however,  two  years  ago,  that  the  Government 
examinations  were  going  on  side  by  side  with  us, 
or,  rather,  going  on  far  ahead  of  us  in  all  tin- 
scientific  subjects,  we  thought  it  desirable  to  give 
them  up  entirely  into  the  hands  of  the  Govern- 
ment; and,  at  the  present  time,  we  are  only  exa- 
mining in  some  of  the  practical  applications,  such 
as  floriculture,  horticulture,  domestic  economy,  and 
certain  literary  subjects,  but  all  the  scientific  subjects 
we  have  handed  over  to  the  Government,  who  were 
carrying  it  out  by  thousands  where  we  were  doing  it 
by  tens. 

9003.  Have  you  any  suggestion*  which  you  could 
oiler  to  the  Commission  with  respect  to  the  examina- 
tions under  the  Science  and  Art  Department,  ''. — The}' 
are   carried  out  very  much  upon  the  same  principle  as 
ours  were,  except  the  limitation  as  to  age.     They  had 
all  our  forms  to  start  their  examinations  from. 

9004.  Did  you  make  any  attempt  to  make  your  exa- 
minations  partly  of  a   practical   character,  as  well  as 
testing  the  acquirements  of  the  candidates  by  answers 
to   written   questions? — Only  by   answers   to   written 
questions. 

9005.  Then  your  examination  was  not  in  any  respect 
of   a   practical   character  'i— Not    at  all  ;   not  like   the 
\Vhitworlh  examinations  for  scholarships. 

9006.  Do  you   think  it  would   be  possible  to   make 
the    i-x-aiiiinations    under    the  Science   and  Art   Depart- 
ment, in  any  degree,  more  practical   than   they  are  in 
MIIV   of   the'   branches    of   examination  ? — I    have   not 
looked   sufficiently  into  that  to   answer  the  question 
fairly. 

9007.  I  mean,  would  it  be  possible  to  require  some- 
thing more  from  the  candidates  than  answers  to  ques- 


tions    in     printed     papers? — 1    am    not    aware     of 
anything. 

9(X)8.  Do  you  think  that  the  system,  as  far  as  you 
have  had  an  opportunity  of  judging,  is  producing  much 
lienelicial  result  in  the  country? — 1  should  think  it  is, 
from  what  I  have  heard. 

9009.  (Mr.    SfiiiiiU'Ison.)  The  Examinations  of  the 
Science   and   Art   Department  were    established,   were 
they  not,  in  1859  or  1860  ? — About  that  time,  as  well 
M  i  remember  ;  but  it  was  not  till  some  time  after  that 
that    the  system  had  become  so  extended  as  to  render 
it  desirable  for  us  to  give  up  our  exertion*. 

9010.  Are  you  able  to  tell  the  Commission  to  what 
extent  your  examinations  had   been    carried,  at    that 
period,  with    regard    to   the    subjects   which   arc    now 
taken   up  by  the  Science  and  Art  Department  ? — At 
that    time,  our  total  numbers  were  SOU  in  all  subjects  ; 
when,   however,  we  determined  to  omit  the  subjects 
taken  up  by   the   Science    and    Art   Department,  our 
totals  were  upwards  of  2,000,  of  which  621    wen-   in 
science  subjects. 

9011.  Was  the  system,  as  established  by  the  Society 
of    Arts,  spreading   rapidly    at    the    time    when    the 
Government   stepped  in  ? — Yes,  but  after  all  it    was 
in   a  very  small  way  ;  2,100  was  the  largest  number 
we  ever  had. 

9012.  So  that  you  did  not   consider  that  the  fact  of 
your  having  attempted  something  of  the  kind  was  any 
reason   at   all   why    the   Government  of   the  country 
should  not  take  the  matter  up  ? — It  was  our  desire  that 
the  Government  should  do  so.     Our  object  was  to  set, 
the  matter  afloat,  and,  if  possible,  get  it  taken   up   by 
the  Government.     That  was  our  wish. 

9013.  You     looked     upon      yonrsehes      rather    as 
pioneers  than  as  a  body  permanently  charged   with 
a  matter  of  that  kind? — Decidedly. 

9014.  Knowing  what  you  do  of  the   action  of  the 
Science   and  Art  Department,  do  you  consider  that, 
upon    the  whole,  it    has    been   beneficial  ? — Certainly, 
decidedly  beneficial. 

9015.  It  has  carried  out,  with  the  power  which  the 
Government  possesses,  the   system   which   you  origi- 
nated,  and   this  was   done  with    your  approval    and 
concurrence  ? — Yes. 

9016.  (Professor  Huxley.)   I  suppose  that,  in  prac- 
tice, the  Society  of  Arts  could  not  have  possibly  borne 
the   expense  ? — Certainly    not.      We   never    contem- 
plated a  continuance  of  it,  but  merely  to  set  the  thing 
afloat. 

9017.  (Sir   J.    P.   Kay-Skiittleworth.)  From  the 
knowledge    which    you    obtained    of    the    condition 
of  mechanics'  institutions,  even  in   the  largest  towns, 
at  the  time  when  the  Society  of  Arts  commenced  its 
system  in  1852,  are  you  aware,  and  can  you  tell  us,  in 
which   of    those    institutions    there    were   successful 
science    classes,  aided  by  sufficient  apparatus  and  by 
practical  teaching? — As  far  as  I  can   recollect,  there 
was  hardly  one  that  had  it.     Huddersfield  was  one  of 
the  best  in  those  days. 

9018.  Are  you  aware  of  the  condition  in  which  the 
Leeds,  Manchester,  and  Liverpool    mechanics'   institu- 
tions were  at  that  time,  as  respects  practical  teaching 
and    the    use   of  apparatus  in    scientific   teaching  ?— 
There  were  classes,  but  little  or  no  apparatus. 

9019.  Are    you    aware    of    the    condition    of    the 
Liverpool  Institution  ? — No,  I  am  not. 

9020.  Would  it  be  a  correct  description,  so  far  as 
England  is   concerned,  to  say  that  in  almost  all  the 
mechanics'  institutions,  even  of  great  towns,  scientific 
instruction  was  in  a  very  undeveloped  condition,  and, 
particularly,  that    there    was    little    opportunity    for 
practical  instruction  in  the  use  of  instruments  and  of 
manipulation  ? — Certainly.     1   do    not   know  any   in- 
stitution  where   they  had   it  properly   carried  out,  or 
where  it  could  be  said  to  be  carried  out  at  all. 

9021.  Are  you  aware  of  any  institution  in  which 
the  scientific  teaching  went  beyond  a  limited  course  of 
lectures  by  a  lecturer  to  an  audience  ? — Yes,  there  wen- 
classes  in  several  of  the  institutions  where  there  was 
regular  teaching. 
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9022.  Could  you  name  any? — Speaking  now  off- 
hand,  I  should  say  that  there  was  in  l.ccd.-,,  ami  there 
was  in  I  Indderslield,  and  in  several  other  mechanic.-' 

institutions.  I  could  nol  name  Ilic I  llii-  moment. 

J  am  speaking  now  of  I  lie  period  from  IS.Vi  (o  18/59. 

902.'!.  Does  your  memory  serve  you  to  say  upon 
what  subjects  Scientific  insiniriion  was  given? — No, 
dial  I  eaiinol  say. 

9024.  Or  the  extent  of  tlie  course? — No,  oxeept 
that  il.  was  small  and  superficial. 

902/5.  Or  the  number  attending  the.  classes  ? — No, 
I  have  no  information  of  that  kind.  We  can  only 
judge  by  the  results  of  the  examinations  ;  we  only 
know  the  number  of  candidates  who  came,  and  how 
they  succeeded. 

902(5.  Generally  speaking,  your  impression  is  that 
: -iieh  instruction,  even  in  the  best  of  those  institutions, 
was  in  an  undeveloped  condition,  and  was  imperfect  ? 
— Decidedly,  very  imperfect. 

9027.  So  that  they  could  not,  at  that  time,  lie  relied 
upon  as  centres  of  more  advanced  science,  and  particu- 
larly as  centres  of  more  advanced  practical  instruction? 
— Certainly  not. 

902H.  Would  you  consider  it  a  very  sanguine  cx- 
peciation,  now,  that  in  some  of  those  great  towns  with 
the  aid  of  the  government,  and  by  the  establishment  of 
a  system  of  inspection  and  proper  rewards  to  the 
teachers,  well-organi/.ed  science  classes  could  be 
founded  in  the  mechanics'  institutions,  in  which  there, 
should  be  that  practical  instruction  with  sullicient  ap- 
paratus and  sufficient  opportunities  for  manipulation  ? 
— If  you  supplied  them  with  the  means  of  doing  that,  I 
have  no  doubt  you  could  get  a  number  of  students  to 
attend  the  classes. 

9029.  What  expectation  have  you  that,  there  would 
be  local  subscriptions  forthcoming  to  meet  grants  from 
the  government  ? — I  cannot  say. 

9030.  (Sir  J.  Lnbbock.)  Do  you  consider  that   (lie 
condition  of  the  pupils   affords  a  good  test  of  the   effi- 
ciency of  the  school  ? — Wo  did  not  examine  schools 
at  all. 

9031.  But   you   examined  the    pnpils  ? — Yes,  but 
not  in  schools  ;  we  examined  the  students  in  the  classes, 
but  they  were  all  voluntary  students,  they  were  not  like 
boys  at  a  school. 

9032.  What  I  wish  to  ascertain  is,  whether  you  con- 
sidered that  in  testing  the  qualifications  of  the  students 
who   carne  before  you  for  examination,  you  obtained 
satisfactory  evidence  as  to  the  efficiency  of  the  school 
from  which  they  were  sent  ? — It  gave  us  some  clue  to 
the  efficiency  of  the  teaching  of  the  classes.     But  you 
must  bear  in  mind  that  these  were  noi  schools,  they  were 
all  of  them  voluntary  classes,  probably  under  voluntary 
teachers  in  many  instances,  in  mechanics'  institutions. 

9033.  But  the  working  of  those   classes    was  to  a 
certain   extent  tested    by  the   result  of  your  examina- 
tions ? — We  do  not  know,  because!  we  do  not  know  the 
numbers    of  which   those    classes    consist.     We  only 
know  the  individuals  that  come  up  to  be  examined. 
There  might   be  a  class  of  50,  of  whom,  perhaps,  three 
would  come  up  for  examination,  we  did  not  know  tho 
proportion  that  those  three  would  bear  to  the  whole. 
We  had  no  means  of  ascertaining  what  the  efficiency 
of  the  teaching  was,  except  as  shown  by  those  two  or 
three  picked   individuals,  who  chose  to  come  forward 
for  examination  voluntarily. 

9034.  So  far   as   those;  individuals  were  concerned, 
it  would  be  a  test  ? — Yes,  as  far  as    the  examinations 
could   be    a    test  of   that  which   always   depends  upon 
the  examiner,  and  how  far  he  brings  out  the  knowledge 
which  the  pupil  has  ;  but  a  good  examiner   might  do 
BO,  certainly. 

903/5.  Do  you  consider  it  would  be  necessary  to  lay 
down  any  restrictions  as  to  the  instructors  who  should 
be.  allowed  to  send  up  students  for  examination,  or  do 
you  think  that  the  fact  of  such  student*  passing  through 
an  examination  would  be  sullicient  ? — All  who  came 
r  our  examination,  I  ought  to  have  said,  went 
through  a  preliminary  lest,  lirst,  before  they  were 
allowed  to  come  to  our  examinations.  They  had 


to  be  cerlilied,  cilhi-r  by  examination  or  by  ,-ome  other       /,   f 
means,  that  they  were  lit   to  conic  to  our  examination-. 

9031  i.    l!ul    \on  allowed    any  pel -on   to   form  a  . 
and  send  hi-,  -Indents  up  for  examination  ?       Ye-,  pm.      '•''  •'inn-  1*71. 

vided  tlicy  were  conneclcd  with  an  institution  in  union 

with  us. 

9037.  Would  you  consider  il  necessary,  or  not,  lli.-it 
theiv    shmld    lie  any    preliminary  tc-t  of  (lie  (jiiulilicu- 
tions  of   a    ma-ler,  or    would    yon    allow    il     lo    depend 
upon  the  power  which  he  has  shown   of   preparing   hi.s 
pupils  ?  — i  look  upon    it  Ihat  (here  should    be  properly 
tested  masters.      I  Ihink  that  is  a  most  essential    thing 
for  all  classes. 

9038.  Then  von  do   not    think   that  the  eHirieney  of 
the    pupil-    whom    he    sends    up  would    be    in    itself  a 
sufficient  test? — I  do  nol  think  it  would. 

9039.  .Might   I  ask  what  you  would  consider  to  be  a 
sufficient    test    of   the  efficiency  of  a  master  ?    what 
would  yon  require  before  you  allowed  any  schoohn. 

or  teacher  to  send  pupils  up  for  examination  ? — That 
is  a  broad  question  which  I  am  not  prepared,  off 
hand,  to  answer. 

9040.  You  would  not  consider  it  desirable  to  allow 
any  person  to  start  science  classes  and  send  pupils   up 
for  examination? — No;   1  think    teachers  should,  in 
some  way  or  other,  be  tested  as  to  their  efficiency. 

9041.  But   you    are    not,    prepared    to    express    an 
opinion  as  to  how  the  qualifications  of  teachers  should 
be  tested  ? — No. 

9042.  (Chiiiriiinn.)   Are   there  arc  any  other   points 
which  you  would  like  to  bring  under  the  consideration 
of  the  Commission  ? — 1  may  add  this,  thai  no  one  was 
allowed  to  come   to  our   examinations   who    had  not 
been   previously  tested  as  to   his  qualifications  in    tin- 
particular  subject  in  which  he  wished  to  be  examined  ; 
and,  in  addition  to  that,  he  must  ha\e    been    certified 
that  he  could  read,  write,  and  spell  decently,  and  knew 
the  first  four  rules  of  arithmetic,  before  he  could  have 
any   chance  of  coming   up.     There  were    many  per- 
sons who   wanted   to  come   up   who  could  not  write 
English,  and  could  not  spell,  and  yet,  perhaps,   they 
were  very  decent  mathematicians;  bat  our  object  was 
to  encourage  a  certain  amount  of  general  culture1. 

9043.  Had    you   any    difficulty    in    providing    suf- 
ficiently qualified  examiners  ? — None  at  all. 

9044.  Was   any   remuneration   for  such   examiners 
provided  solely  from  the  funds  of  the  Society? — Yes. 

904o.  Do  the  operations  of  your  Society  bring  you 
much  into  connexion  with  mechanics'  institutes 
throughout  the  country  generally  ? — Not  much  nowa- 
days, except  upon  the  examination  matters.  There  i- 
a  irivat  change  in  those  niechanics'instilulcs.  altogether, 
from  what  they  were  when  we  first  began.  They 
were  very  little .else  than  places  of  amusement  in  those 
davs,  then  we  got  them  to  establish  classes,  but  I  do 
not  think  that  has  gone  on  progressing  ;  I  do  not 
think  there  is  much  more  doing  now  than  there  was  10 
years  ago. 

90-1(5.  (Mr.  SriHiiicfson.)  What  is  the  meaning  of 
mechanics'  institutions  being  in  union  with  tin; 
Society  of  Arts? — They  joined  us,  and  paid  their  t«o 
guineas  a  year,  to  assist  in  raising  funds  for  carrying 
out  those  examinations,  and  other  advantages  which 
we  give  them. 

9047.  That    is   the   only  intercourse   that  youha\e 
with    them  ? — That    is    so'  now.      We  had  a  good  deal 
of  intercourse  with  them,  in  the  earlier  days,  when  we 
assisted  them  in  gelling  lecturers,  and  assisted  them 
with   information    and   advice,  but   latterly  it  has  only 
been  connecled  with  the  examinations. 

9048.  (Sir  J.   Liiblioi-lt.)    Practically,  all   that    \oii 
required    WBS    that    -tudenls    should    come    up  from  an 
institution  that  was  paying  two  guineas  a  \ear  ?- 
Mibject  to  the  preliminary  test  of  the  rending,  writing. 
and  arithmetic,  and   the 'special  subject*  they  desired 
to  lie  examined  in. 

9049.  That  did  not  in  any  way  test  the  efficiency  of 
the   master? — No;  we   relied  upon  the  local  board-  to 
reriif\  to  us  that  the  student  was  a  tit  man  to  come  up 
for  examination. 

4  II  -2 
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9010  On  the  whole,  you  found  that  worked  well 
and  was  a  sullieient  U-.  ?— Yes,  quite  a  Sufficient  test. 

•(Oil  Do  von  see  now  any  iH-ees-itv  to  make  the 
'....ire  Mrniu'i-nt?— The  only  stringency  thi-t  WO 
,.v,.,,  is  continually  cnloreiug  upon  the  local  DOttrda 
ili-.t  thev  should  'look  more  carefully  into  these 
matters,  and  that  they  should  not  send  up  Candidates 
ill  prepared. 

1I052.   Is  that   with  a   view  of   relieving    the    exa- 


The witness  withdrew. 
Adjourned  to  Friday  next  nt  half-past  11  o'clock. 


miners  from  the  labour  of  examining  a  number  of 
persons  not  sufficiently  trained? — Yes. 

9053.  (Mr.  Stninielson.)  But,  you  are  not  the  ad- 
ministrators of  certain  public  money  ? — No. 

90,">4.    (  Sir    •/.     Lttboock.)    Still,  yon    consider    it,  u 

duty  to  apply  the  funds  that  yon  have  entrusted  to  you 

to  the  best  advantage,  and,  therefore,  it  would  be  the 
same  whether  it  was  public  money  or  not  ? — Yes, 
just  the  same  principle  would  apply. 


//.  ( ',Jc,  Esq., 

(  '.  IS. 
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G,  Old  Palace  Yard,  Westminster,  Friday,  23rd  Jixue  1871. 

PRESENT  : 

His  GRACE  THE  DUKE  OF  DEVONSHIRE,  K.G.,  IN  THE  CHAIR. 


The  Most  Hon.  the  MARQUIS  OF  LANSDOWNE. 
Sir  JOHN  LUBBOCK,  Bart.,  M.P.,  F.R.S. 

Sir  ,1  AMI-.S  PHILLIPS  KAY-SHUTTLEWORTII,  Bart, 


BERXHARU  SAMUEI.SOX,  Esi|.,  M.P. 
WILLIAM  SHARPEY,  Esq.,  M.D.,  Sec.  U.S. 
THOMAS  HENRY  HUXLEY,  Esq.,  LL.D.,  F.K.S. 


GEORGE  GABRIEL  STOKES,  Esq.,  LL.D.,  Sec.  U.S. 

HENRY  COLE,  Esq.,  C.B.,  further  examined, 
believe   you    can   furnish  the      And,  besides,  there   is  the  Natural   History   Museum, 


9055.  (Chairman.')  I 

Commission  with  some  information  as  to  the  number  of 
collections  and  museums  of  science  and  art  supported 
by  parliamentary  votes  ? — Yes,  I  can  enumerate  to  you 
those  which  are',  at.  least,  the  principal,  if  not  all.  Tho 
Iirit ish  Museum,  the  National  Gallery,  the  National 
Portrait  Gallery,  Greenwich  Hospital  Gallery,  the 
South  Kensington  Museum,  the  School  of  Mines  and 
Geological  Museum,  the  Kew  Museum,  the  Tower 
of  London,  and  the  Museum  of  Patents ;  also  the 
Picture  Galleries  at  Hampton  Court,  which  differ  in 
some  respects  from  the  other  institutions,  but  arc  si  ill 
supported  by  parliamentary  funds;  those  are  all  in  the, 
metropolis.  At  Edinburgh,  there  is  the  Edinburgh 
Industrial  Museum.  Then  there  are  several  institu- 
t  ions  connected  with  the  Board  of  Manufactures,  which, 
under  an  old  treaty,  has  a  fixed  sum  applied  in  part,  I 
believe,  to  the  National  Gallery  of  Pictures  there,  and 
I  think,  also,  to  one  or  two  other  institutions.  A 
Society  of  Antiquaries  (I  do  not  know  its  technical 
name  exactly)  receives  aid,  and  there  are  the  Botanic 
Gardens  at  Edinburgh,  which  are  under  the  Office  of 
Works.  In  Dublin,  there  is  the  National  Gallery  of 
Ireland  for  Pictures,  there  is  the  Royal  Irish  Academy, 
the  Archaeological  Society ;  the  Royal  Dublin  Society, 
and  connected  with  that  are  the  Museum  of  Natural 
History,  the  Glasnevin  Botanic  Gardens,  and  the 
Botanic  Museum.  Then  there  is  an  institution  called 
the  Royal  Hibernian  Academy,  like  the  Royal 
Academy  here  in  some  respects,  with  the  same 
aspirations  of  work  ;  and  the  Zoological  Society  in 
Dublin.  Those  are  the  principal  institutions  which 
obtain  grants  annually  from  Parliament. 

90.~>6.  Can  you  tell  us  how  much  public  money  is 
annually  voted  on  the  whole,  and  can  you  distinguish 
collections  which  are  more  especially  connected 
with  art  from  those  which  are  cither  mixed  or  con- 
nected with  science  mainly  ? — I  could  make  some 
distinction,  but  without  entering  into  that  point,  I  take 
the  British  Museum  as  an  instance.  What  your  Grace 
would  deline,  in  short  words,  the  British  Museum  to  be, 
I  do  not  know.  By  its  old  charter,  it  is  a  repository  of 
things  "rare  and  curious."  That  is  what  it  is  defined 
:  and  when  the  present  Chancellor  of  the  Ex- 
chequer moved  a  vote,  as  one  of  the  Trustees,  some  four 
or  five  years  ago,  he  defined  it  to  be  a  collection  of  things 
"  rare  and  curious."  If  you  try  and  put.  the  index  to 
these  words,  I  think  one  would  say  that  the  British 
Museum  is  a  great  library  ;  whether  you  call  it 
science  or  art,  I  leave  your  Grace  to  do  as  you 
please.  Then,  there  are  a  great  number  of  antiqui- 
ties and  the  like.  How  much  they  are  science  and 
how  much  they  are  art,  1  do  not  pretend  to  determine. 


which,  I  suppose,  would  be  called  .specially  science. 
Therefore,  you  see,  it  would  be  very  difficult  to  deline 
and  attempt  to  say  how  much  is  science  and  how  much 
is  art  in  the  principal  museum,  the  place,  in  fact, 
which  exhausts  most  of  the  public  money.  Then,  if 
you  take  something  that  is  purely  scientific — such  as 
the  museum  of  Kew  Gardens,  not  a  great  deal,  but 
some  portions,  at  least,  of  it,  and  some  of  the  attractive 
portions  of  Kew  Gardens  would  be  looked  upon  as 
specimens  of  art.  Again,  if  you  take  the  Geological 
Museum,  that,  in  the  main,  undoubtedly  is  a  museum 
of  science,  but  I  suppose  that  the  most  attractive  parts 
of  it  to  the  public  at  large,  arc  the  collections  illus- 
trating the  history  of  English  pottery  and  things  of 
that  kind,  fine  bronzes,  and  so  on.  I  recollect  Sir 
Roderick  Murchison  saying  that  he  considered  that 
the  great  malachite  vase  which  the  Emperor  of 
Russia  gave  him  was  a  union  of  science  and  art.  It  was 
beautiful  in  form,  it  was  of  a  scientific  material,  and 
it  is  a  good  typo  of  what  is  science  and  what  is  art, 
and,  under  certain  circumstances,  he  intends  to  leave 
it  to  the  nation.  1  only  mention  this  to  show 
that  it  is  extremely  difficult,  in  most  museums,  to 
determine  precisely  what:  is  science  and  what  is  art, 
and  any  division  about  expense  would  be  in  the  present 
state  or  matters  1  think  nearly  impracticable. 

9057.  You  would  not  consider  the  National  Gallery 
to  be  connected  with  science,  in  the  ordinary  sense  of 
the  term  ? — I  should  say  it  illustrates  the  science  and 
principles  of  beauty.    1  should  call  it  a  kind  of  science. 
In   answer,  specifically,  to  your  Grace's  question  about 
the  sum  of  money  voted  for  those  various  institutions, 
as  well  as  I  can  make  out  from  the  estimates  present  i  d 
to    Parliament    this    year,   they    amount  to  235, 600/. 
voted  by  Parliament  lor  their  maintenance. 

9058.  Do    you    know   how   much  is  voted  for   the 
British     Museum  ? — The     votes     lor     this     year     tin; 
97,9697. 

9059.  (Professor   Stokes.')     Is  that  sum  which  you 
mention  exclusive  of  educational  purposes  ? — That  is 
1h»  vote  to  the  Trustees  of  the  British  Museum  for  the 
working  of  the  British  Museum. 

9060.  (ClniiniKiii.)  In    the  vote  for  the   School  of 
Mines,  lor  instance,  are   the   salaries  of  the  Professors 
included? — As  far  as  they  are  included  under  the  head 
of  the    School   of  Mines   and   the  Geological  Museum, 
they  are. 

9061.  (Dr.  Slmrppj/.)  I  suppose  the  library  of  the 
British  Museum  is  included  under  that  amount? — Yes, 
everything. 

9062.  (Chairman.)  Do  you  know  how  much  of  that 
235,6001.  is  spent  in  London,  or  in  the  neighbourhood 


KOYAL    COMMISSION    ON   SCIENTIFIC    INSTKi:(TION,   ETC.  :— SII.VUTKS    or    KVIOKNCi;.  613 


of    I. Minion,     and     how    much    in    Kdinburgh  mul   in 
Dublin  ?— About  209,4007.    in    I. on. I 10,900£    in 

Edinburgh,  and  12,-170r.  in  Uublin. 

906:5.  Can  yon  describe  to  us  the  administration  of 
those  collections? — 1  cannot  describe  it  with  brevity, 
because  it  is  so  extremely  varied.  1  must,  go  through 
each  one,  I  belie\e.  The  British  Museum  is  governed 
by  Trustees,  about  4v>  in  number,  of  whom  the  Arch- 
bishop ol'  Canterbury,  the  Lord  Chancellor,  and  the 
Speaker  of  the  House  of  Commons  are  the  chief.  The 
National  Gallery  is  also  governed  by  Trustees.  The 
National  Gallery,  which  is  n  large  institution,  is 
governed  by  few  trustees,  and  the  National  Portrait 
institution,  which  is  a  small  institution,  is  governed  by 
a  large  body  ol' Trustees.  Greenwich  Hospital  Gallery 
is  under  (he  Lords  of  the  Admiralty.  The  South 
Kensington  Museum  has  one  head,  and  in  his  absence 
another  head,  and,  therefore,  it  has  what  Jeremy  Ben- 
tham  would  have  called  a  single-seated  responsibility. 
Tlie  Softool  of  Mines,  and  the  Geological  Museum,  are 
under  the  same  parliamentary  head.  The  picture 
galleries  at  Hampton  Court,  in  so  far  as  Parliament  is 
concerned  with  it,  are  under  the  Office  of  Works  ; 
but  in  respect  to  the  property  of  the  pictures  they  arc 
under  the  Lord  Chamberlain.  Kew  Gardens  is  under 
the  Chief  Commissioner  of  Works.  The  Museum  of 
Patents  is  under  the  Commissioners  of  Patents,  Lawyers. 
The  Edinburgh  Industrial  Museum  is  under  the  Lord 
President.  The  National  Gallery  at  Edinburgh  is  under 
the  Board  of  Manufactures,  which  is  a  trust.  The 
National  Gallery  of  Ireland  is  also  under  Trustees  and 
a  Board.  The  Royal  Irish  Academy  is  under  a  Board. 
The  Itoyal  Dublin  Society  is  under  a  numerous  Board. 
The  Dublin  Botanic  Gardens  are  under  the  same.  The 
Museum  of  Natural  History  is  under  the  same.  The 
Library  at  Dublin  is  under  the  same.  The  Royal 
Hibernian  Academy  is  under  a  Board  of  Academicians  ; 
and  the  Dublin  Zoological  Society  is  under  a  Board. 
The  result  is,  that  the  responsibility  is  very  different 
with  each  of  those  institutions. 

9064.  Are  all  of  them,  more  or  less,  responsible  to 
Parliament? — 1  should  say  that  in  one  sense  few  are 
directly  responsible  to  Parliament.  The  British  Museum 
is  not  directly  responsible'to  Parliament  at  all.  Some- 
times Mr.  Walpole  moves  the  estimates,  if  lie  be  in 
opposition,  and  if  Mr.  Lowe  be  in  opposition,  he  moves 
the  estimates.  But  who  is  the  paid  parliamentary  officer 
that  is  responsible  for  the  proper  administration  of  the 
British  Museum  has  yet  to  be  discovered.  The  National 
Gallery  is  also  like  the  British  Museum;  so  far  as  there 
is  a  Parliamentary  responsibility,  it  is  under  the  Trea- 
sury ,'but,  as  I  understand  the  British  Constitution,  the 
Treasury  has  to  control  the  expenditure  and  not 
make  it.  I  believe  lately  the  Treasury  bought  the 
Peel  Collection  directly,  a  very  right  thing,  1  daresay,  to 
do,  and  I  daresay  the  Treasury  were  well  advised,  but 
it  seems  something  like  superseding  the  Trustees.  I 
do  not  mean  at  all  that  the  Trustees  did  not  agree  in 
it,  hut,  the  cage  bears  a  sort  of  divided  responsibility. 
Then  the  Museum  of  Patents  has  no  parliamentary 
'.-ibility  at  all.  The  Royal  Dublin  Society  has  a 
kind  of  mixed  responsibility  ;  if  something  happens 
that  the  Lord  President,  thinks  very  bad,  he  stops  it  ; 
.vise,  the  society  goes  on  by  it  own  movement  and 
it.  own  Trustees.  The  Royal  Irish  Academy  has  no 
parliamentary  responsibility,  excepting  that  responsi- 
bility which  is  said  to  belong  to  the  Treasury.  The 
Treasury  is  not  the  administrative  body  in  respect  of 
the  Royal  Irish  Academy,  which  looks  after  the  funds  ; 
so  that,  in  fact,  the  bulk  are  all,  according  to  uiy  view, 
irresponsible;  that  is  to  say,  there  is  no  direct  respon- 
sibility. I  iind  that  I  am  agreeing  with  what  the  late 
Chancellor  of  the  Exchequer  said  years  ago,  in  1860. 
On  moving  the  Civil  Service  estimates  it  was  objected 
by  Mr.  Ayrton  that,  as  respects  the  British  Museum 
and  other  institutions  or  museums  and  collections  of 
diU'erciit  kinds,  they  were;  not,  under  one  directing 
hand  ;  they  were  all  placed  under  separate  Trustees  and 
Managers,  and,  hence,  there  was  no  unity  in  their 
management.  In  answer  to  that,  the  Chancellor 
the  Exchequer,  Mr.  Gladstone,  faid,  with  reference  to 


that  point,  as  well  as  the  management  of  publicbuildiiigs,    ,,    ,. 
<ll!l1   "be  had  no  hesitation  in  .-a  \ing  lliat  lliisdefeel  and     '          ,"•'/';    '"'  ' 
other  circumstances  of  a  like  ki'nd  were  entirely  owing  — '_' 

'"    'I"'    lamentable  and    deplorable    slate    ,,f   OUT  whole     2.'l  .Tune  IfCI. 

arrangements   with   regard   to   the  management  of  our       

public,    works.      Vaceilalion,     uncertainly,     ensllim-,, 
e.\lra\agance,    meanne:  ~,  and  all   the    conHicling    \j. 
that  could  be  enumerated    were    united    in  OUT  pr.v-.  nl 
system.      Then-  was  a  (odd  want  of  authority  to  din 
and  guide.     When  anything  was   to   be  done  they  hail 
to     go     from     department     to    deparlmenl,    from      the 
Executive  to  the  House  of  Commons,  from  ||,,.  I[Ou»c 
of  Commons  to  a  Committee,  from   n  Committee  i,,  :, 
Commission,  and   from  a  Commission  bnck  to  a  Com- 
mittee, so  that  year-  pa-e.l    away  and  the  public  Wi  • 
disappointed,  and  the  public   money  was  wasted.      He 
believed    that    such   were   the    evils  of   the  system  that 
nothing    short  of  a    re\nlntionarv    reform    would   c\er 
be  sufficient  to  rectify  it."     As  'far  as   I   sec,  the  lie 
remain  precisely  the  same  as  they  did  when  the\ 
thus  described  in  August  I860. 

906.).  Do  you  agree  with  Mr.  Gladstone,  as  to  the 
extent  of  the  evil  resulting  from  the  present  system,  or 
want  of  system  ? — Entirely. 

9066.  Is  it  the  fact  that  in  dincrcni  places  the  same 
classes  of  objects  arc  under  different  managem. 

—Yes,  and  it  almost  assumes  an  appearance  of  humour. 
There  are  portraits  of  eminent  national  persons,  being 
public  property,  in  the  charge  of  the  Trustees  of  the 
British  Museum,  of  the  Trustees  of  the  Nat  ionaK  la  i 
of  the  Trustees  of  the  National  Portrait  Gallery,  of  the 
Lords  of  the  Admiralty  at  Greenwich,  of  the  Commis- 
sioners of  Public  Works,  besides  the  Crown  property 
at  Hampton  Court  and  llolyrood  Palaces.  As  respects 
pictures  and  sculpture,  they  are  in  the  charge  of  the 
Trustees  of  the  National  Gallery,  the  Trustees  ,,f  iho 
British  Museum,  the  Lord  President  at  Kensington, 
in  Hampton  Court  Palace  of  the  Commissioner  of 
Works,  and  the  Lords  of  the  Admiralty  at,  the  Green- 
wich Hospital,  &<•.  And  then,  if  you  lake  drawings, 
they  are  in  the  charge  of  the  Trustees  of  the  British 
Museum,  of  the  Lord  President  at  South  Kensington, 
of  the  Trustees  of  the  National  Gallery,  and  so  on. 
Then,  as  respects  the  general  line  arts,  not  pictures  or 
sculpture  specifically,  they  are  in  the  charge  ofthe  Lord 
President  at  South  Kensington  and  of  the  Truslees  of 
the  British  Museum.  Then  botanical  specimens  urn 
in  charge  at  Kew,  at  the  British  Mu>eum,  and  at 
South  Kensington.  The  collections  of  mineralogy 
and  geology  are  at  the  British  Museum  and  at  the. 
Geological  Museum.  The  collections  of  natural 
history  are  at  the  British  .Museum  and  at.  the  South 
Kensington  Museum.  Collections  of  models  of  nautical 
(•eiencc  are  at  South  Kensington,  in  the  charge  of  the 
Lord  President,  the  Lords  of  the  Admiralty,  and  I  he 
Commissioner  of  Patents.  If  you  wish  to  ha\e  one  of 
the  most  laughable  instances  of  the  same  kind  of  thing, 
that  is  almost  the  same  thing  being  in  dill'erent  charges, 
you  have  Leslie's  picture  of  "My  uncle  Toby  and  widow 
Wadmau."  You  have  a  picture  of  which  the  painter 
made  three  copies,  one  of  which  is  in  the  National 
Gallery  at  Charing  Cross,  one  in  charge  ofthe  Lord 
President  at,  Kensington  in  one  part  of  the  building, 
and  one  in  charge  of  the  Trustees  of  the  National 
Gallery  in  another  part  of  the  building. 

9067.  Can  you   give  the  Commis.-ioii  any  informa- 
tion as  to  the  cost  of  management  in    those  diU'erent 
collections? — In  the   year  1860,  Mr.  Lowe  was  Chair- 
man of  a  Committee,  on  which  1  was   examined  as   ,-i 
witness,  and  I  was  asked  to  try  and  Iind  out  the  cost  of 
management  of  those  various  institutions.     1   took   the' 
British  Museum  and  the  Kensington  Museum,  and,  by 
way  of  comparison,  the   Crystal  Palace,  which   being 
a  commercial  enterprise,  was  a  sort  ot'te.-tot  the  cost  ol' 
management,  as  far  as  I  could  get   a  te>t.     Of  conr.-e. 

i  he  \otesgive  the  total  cost  of  management,  but  there  is 
a  great  dilliciilly  about  establishing  :m  accurate  compa- 
rison. There  arc  a  multiplicity  of  circumstances,  which 
make  some  appear  to  be  costly,  and  others  not  so.  But, 
taking  a  rude  measure  of  cost,  that  is  to  say,  the  cost  per 
visitor,  the  facts  in  1860  were  these — that,  as  respects 

4.  H  3 


b'1-1         BOY  A  i.  (XUaOBSIOM   <>N    M  n:\rii-ic   IN-TIIM  t  ION,  KTC.  : — MINI  TI:S  (,r   KVIDKNCE. 


2S  Jui 


payment  in  salaries,  e\ery  visitor  who  went  to  the  British 
Mn-eum,  co.-t  1*.  U'A  I  mid  that  it  i-  now  l.v.  9[''t/. 
Kxerv  xi-ilor.  in  respect  of  pin-chases  at  the  British 
MM-.' inn  in  1s"  W>,  cost  l.v.  \i/.;  it  now  costs  IO.V/. 
Tbe  total  COM  at  the  British  Museum,  dividing  the 
whole  expense--  oxer  the  visitor.-,  in  lS(i().  was  li.v.  '111.  ; 
that  is  to  sax,  c\er\  \isitor  cost  .'!,v.  '2</.,  anil  he  now 
W.  If  you  coni]iare  that  with  Kensington, 
the  facts  are  these  -in  ISfiO  ex  erv  \  i-itor.  in  salaries, 
COM  \il.  :  at  the  Crystal  Palace  lie  cost  \-\il.  Kvery 
r,  in  respect  of  purchases,  cost  5 Jrf. ;  and  in 
respect  of  the  total  expense,  he  cost  l.v.  .'!;,'</.  Taking 
the  numbers  in  the  estimates  of  last  xear,  lie  now  costs, 
•  peel  of  wa^es  and  salaries,  Ci\il.  ;  and,  in  respect 
<if  purchases.  '»/ ,  rather  less  than  what  he  did  in  1860; 
and  the  tetal  cost  of  him.  altogether,  is  l.v.  .'!r/..  as 
nst  :!.v.  S//.  at  the  British  Museum.  As  regards 


tile  Crvstal  Palace,  at  the  present  lime,  I  have  not 
worked  out  the  (inures,  but  1  believe  that  they  are 
very  nearly  about  the' same  as  what  they  were  in  1860. 
In  'i860  the  total  cost  at  the  Crystal  Palaee  was 
Is.  3\</..  as  against  l.v.  .Tj'/.  at  Kensington,  and  3*.  2d. 
at  the  British  Museum.  There  is  a.  curious  kind  of 
tradition  going  on  in  institutions  for  counting  people 
going  into  the  institutions.  The  Crystal  Palaee 
and  other  modern  institutions  use  turnstiles.  You 
can  l)iiy  a  very  good  turnstile  for  15/.,  and,  perhaps,  it 
costs  21.  or  'M.  a  year  to  keep  in  order;  and  it 

e ts    precisely.      The    public    go   in,  and    they    arc. 

counted  without  anybody  to  attend  to  it.  We  use 
a  turnstile  at  Kensington,  but  at  other  of  the  great 
institutions  Ihey  use  policemen  or  attendants  to 
stand  and  count.  A  policeman  costs  TO/,  a  vear 


to  begin  with  :  I  defy  any  policeman  to  count  as 
accurately  as  a  turnstile,  and  the  result  of  my 
observations  is.  that  the  numbers  in  many  of  those 
institutions  are  quite  impossible,  considering  their  size 
and  capacity  for  accommodating  them.  Thai  is  a  kind 
of  incident  of  management,  which,  if  there  were  due 
Parliamentary  responsibility,  I  think,  would  be  cured 
ill  a  very  short  time,  e.-pecially  as  Parliament  con- 
stantly calls  for  returns  of  numbers. 

9068.  (Mtin/iiis  of  Ldnxituiriit'. )    Is    the    policeman 
put  there  only  to  count  ? — I  have  been  go  informed,  and 
that    he  is  considered  as   accurate   as  a   turnstile;   but 
experience   would    lead   me   to   think    that    it   is   quite 
impi'-'sible    that   he   can    count  accurately.     Certainly 
he  cannot  count  accurately  and  watch   properly  at  the 
same  moment.    A  man  counting  10,000  visitors,  going 
on  all  day,  is  a  very  imperfect  instrument,  1  think. 

9069.  (Professor  Huxley.)   Is  it  the  same  policeman 
who  stands  there  all  clay  long? — I  think  so.   '• 

9070.  (Mr.  Samuelson.)  Is  there  not   an  attendant 
at  the  turnstile  at  South  Kensington  the  whole  time  ? 
— There  is  an  attendant  to  taku  the  money,  but  1  am 
making  a,  comparison   now   between   a   turnstile  and  a 
policeman  or  attendant  as  instruments.     Of  course,  von 
have  to  pay  for  the  police  administration  in  both  cases. 

9071.  (Cliiiiri/KtH.)  Can  you  give  us  any  informa- 
tion about  the  cost  of  management  in  any  of  the  other 
institutions? — I  could  work   out,   if  the  Commission 
desired  it,  the  cost  of  management  by  the  number  of 
visitors. 

9072.  Is   Kcw    very   costly   in    proportion    to   the 
number  of  visitors? — I  should  say  not. 


COMPARATIVE  STATEMENT  of  the  Working  Expenses  of  various  Public  Museums,  &c.,  giving  the  Cost 

per  Visitor  for  the  Year  1870. 


Siilarii.'S,  Wages,  and 
Police. 

Purchase  of 

Specimens. 

Other  Expenses. 

Total. 

Sum 

Per 

Sum 

Per 

Sum 

Per 

Sum 

Per 

voted. 

Visitor. 

voted. 

Visitor. 

voted. 

Visit'  «•. 

voted. 

Visitor. 

£ 

s.     d.  \         £ 

s.     d. 

£ 

s.     d. 

£ 

s.     d. 

*South  Kensington  Museum 

27,574 

0     6.V 

21,250 

0     5 

15,040 

0     3i 

63,864 

1      3 

British  Museum 

50,875 

0     9? 

24,190 

0   10i 

28,044 

0   ll| 

103,109        3     8 

National  Gallery 

4,216 

0      If 

10,000 

0     2? 

2,350 

o    ol 

16,566 

0     4* 

•(•National  Portrait  Gallery 

772 

0     3 

910 

0     3J 

571 

0     2± 

2,253 

0     9 

Kew  Botanical  Gardens 

4,695 

0     2 

— 

— 

1,7806 

0     7i 

22,501 

0     9j 

Edinburgh  Museum  of  Science  and  Art 

2,729 

0     2i 

2,350 

0     2 

3,395 

0     2| 

8,474 

0     7 

National  Gallery  —  Ireland 

836 

0     1? 

eoo 

0      1 

957 

0     2 

2,393 

(1      4'J 

Dublin  Natural  History  Museum 

1,015 

0     U 

600 

0      li 

1,445 

0     3 

3,060 

0     7 

Glasnevin  Botanical  Gardens     - 

1,440 

0      lj 

~ 

~—  ~ 

1,418 

o     i.V 

2,864 

0     3 

*  The  cost  of  the  South  Kensington  Museum  includes  that  of  purchasing  and  circulating  objects  to  local  museums,  Schools  of 
Art,  &>•.,  throughout  the  kingdom. 

fThe  National  Portrait  Gallery  was  not  opened  to  the  Public  in  the  new  rooms  until  the  28th  March.  The  number  of  visitors 
for  tin-  rest  of  tine  year  was  58,913,  against  an  average  of  about  25,000  in  the  previous  three  years. 


9073.  Can  you  give  us  any  other  instances  of  spe- 
cific evils  arising,  in  your  opinion,  from  the  want  of 
management  ? — There  are  the  same  kinds  of  things 
under  different  managements,  and  the  consolidation  of 

the  same  things  under  any  system  is  impossible  unless 
Parliament  constitutes  a  sufficient  authority.  It  is 
notorious  that  every  institution  looks  upon  its  neigh- 
bour very  much  askance.  Institutions  never  jje!  on 
well  in  concert.  The  two  most  jealous  things  in  the 
world  are  two  different  public  institutions,  and  if 
they  happen  to  be  doing  nearly  the  same  kind  of 
work,  the  jealousy  is  rather  intensified,  and  nothing  but 
a  responsible  despotic  power  can  put  things  riulit. 

as  Mr.  GhuUt pointed  out.    In  my  opinion,  there  is  a 

crying  irrieviinec  now,  lint  I  do  not  see  how  it  is  to  be 
remedied  will 1  Parliament  intervening.  JMr.  Sheep- 
shanks, about  Hi  year:- ago,  gave  to  the  nation  a  collec- 
tion of  pictures  worth  at.  that  time  G(),OOOZ.,  and  now 
worth.  I  dare.-ay.  nearlv  100.000/.,  upon  the  clear  under- 
standinj:  that  it  should  bo  the  nuelen-  ol'  a  collection 
of  British  art.  To  llii.-  day,  nothing  has  been  done  to 
realise  his  intention,  and  I  am  not  sure  that  Cambridge 


might  not  move  the  Court  of  Chancery  to  transfer  the 
pictures  to  Cambridge  as  a  breach  of  the  contract.  The 
National  Gallery  has  British  pictures  and  buys  British 
pictures  ;  but  there  is  no  limit  of  division  e\en  in  saying 
that  the-  old  ones  shall  be  at  the  National  Gallery 
and  the  new  ones  at  Mr.  Sheepshanks'  gallery.  If 
tin  -re  were  a  Minister  responsible  to  Parliament,  the 

thing  would  be  put  ri«ht  in  a  verv  short  ti Instead 

of  exhibiting  two  pictures  of  the  same  kind  within 
the  same  walls  at  Kensington, one  would  be  exhibited, 
and  the  other  would  probably  u'o  to  a  local  museum  or 
be  circulated  about.  I  consider  the  nation  has  broken 
faith  with  Mr.  Sheepshanks,  and  it  is  all  owini;  to  the 
want  of  a  proper  responsible  administration.  Touching 
another  point,  the  superfluities  of  objects,  the  British 
Museum  has  its  walls  nearly  burst  ing  for  want  of  room, 
and  yet  I  here  are  heaps  of  objects  that  I  think  could, 
with  the  greatest  benefit  to  all  parties,  the  country  at 
lar"v.  as  well  as  the  museum  itself,  be  taken  away  and 
distributed  ;  but  you  cannot  touch  them.  It  is  one  of 
the  most  holy  things  in  the  world  is  an  object  in  the 
British  Museum:  it  is  so  sacred  that  you  cannot  make 
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any  change  at,  nil.  Kensington  lias  given  tin-  I.ritish 
Museum  objects,  and  we  have  mode  one  or  twoatiempis 
sometimes  to  get  an  object,  iii  return.  1  have  in  my  mind, 
now,  mi  Indian  object,.  The  proprietor  gave  the  ISritish 
Museum  ii  carved  Indian  object,  years  ago,  and  ii'  his 
Story  lie  eon-eel,  and  I  have  no  reason  to  doubt  it,  it 
has  been  hidden  in  cellars  ever  since.  Of  course,  lie  i ., 
not,  best  pleased  about  it,  and  he  1ms  writ  ten  to  us  to  ask 
if  we  could  not  have  it  up  out  of  the  cellars  and  exhibit 
it  with  our  other  Indian  objects.  U'e  applied  to  the 
British  Museum,  but  talk  goes  on,  year  alter  yew, 
we  arc  not  a  bit  further  advanced.  The,  public  do  not 
see  it  iu  a  right  place,  and  the  proprietor  does  not 
have  the  gratification  of  seeing  it  properly  exhibited, 
and  it  will  be  so  to  the  end  of  time,  I  suppose. 

9074.  In  your  judgment,    are    there    numerous   in- 
stances of  superfluity  at  the  liritisli  Museum? — 1  have 
no  doubt,  myself,   that   there   are   a   greal    number  of 
objects  in   the  British  Museum  which  are  superfluous. 
If  anybody  will  go  through   the  archaeological  collec- 
tions of  Egypt  there,  lie  will   iind   heaps  and  heaps  of 
almost   the  like  kind   of  things.     There  again  it  has 
been    a   matter  of  talk,   always  talk,  of  handing  the 
superfluities   over  to    us    to  circulate,   but   we   have 
never  advanced  a  bit.    That  very  point  of  handing  over 
superfluous  Egyptian  antiquities  which  crowd  up  the 
cupboards  in  the  British  Museum  has  been  talked  over 
for  the  last  seven  years,  but  no  result  has  been  attained, 
and    during  all   this  time   the  local   museums   of  the 
country  are  hungrily  crying  out  for  more  specimens. 
I  know  of  another  case,  nearly  connected  with  Ken- 
sington, and  that  is  the  National  Gallery  of  Pictures. 
I    do    not   hesitate    to    say    that    half  the    collection 
belonging  to  the  public  in  the  National  Gallery  could 
with  very  great  advantage  be  circulated  all  over  the 
country,  rather  than  kept  in  London,  and  I  say  that  in 
the  most  emphatic  way. 

9075.  We  have  had  before  us  some  of  the  officers  of 
the  British  Museum,  and  I  think  the  tendency  of  their 
evidence  has   been  that,  as  far  as  the  natural  history 
collections  are  concerned,  there  is  no  groat  number  of 
duplicates  or  of  superfluities  ;  do  you   agree  with  that 
statement? — I  am  unable  to  pass  an  opinion  upon  that. 
The  natural   tendency  of    all    museums,   not  only   of 
public  collections,  but  of  private  collections,  is  to  become 
overcrowded.      I  should  say,  generally,  that,  is  the  case, 
and  in  proportion  as  they  get  overcrowded  they  become 
neglected,   and  the  objects  become  dirty,    and   fusty, 
unseen,  and  imperfectly  seen.     There  can  be  no  doubt 
that  anybody  who  looks  at  the  cases  of  natural  history 
in  the  British  Museum  would  say  that  if   they   were 
properly  exhibited  they  would  occupy  five  times  the 
space  that  they  do  now.     They  are   huddled  together 
like  sheep  in  a  pen,  in  many  cases. 

9076.  Have  you   much  acquaintance  with  the  prin- 
cipal local  museums  ? — I  know  many  of  them,  but  not 
with     great    accuracy.     There    is   a   very    increasing 
demand  from  all  kinds  of  institutions  throughout  the 
country  to  the  Kensington  Museum  to  send  specimens 
to  them,  and  we  have  a  very  considerable  constituency. 
Last  year  more  than  800,000  people,  in  the  different 
localities,  inspected  objects  which  had  been  sent  from 
the   Kensington  Museum  in    circulation.     Since   1854 
138  exhibitions   have  been  aided,  which    have    been 
visited  by   3,073,096  persons.     These  results  do    not 
include  the  Art  Treasures  Exhibitions  at  Manchester 
and  Leeds,  and  the  Dublin  Exhibition  of  1865.     Be- 
sides, the  art  schools  have  borrowed  paintings  and 
objects  of  all  kinds  for  study;  2,126  objects  of  indus- 
trial art,  and  1,067  reproductions  have  been  collected 
together  for  circulation.     Examples  from  the  educa- 
tional collections  and  illustrations  of  the  Food  Museum 
and  of  Botanical  preparations  have  been  circulated. 

9077.  Do  you  think  that  much  more  might  be  done 
in  the  way  of  circulating  from  London  to  local  institu- 
tions ? — Yes,  a  great  deal,  and  with  great  advantage  to 
all  parties.     I  believe  it  would  be  a  great  advantage  to 
the  collections  in  London,  and  very  acceptable  to  the 
country  at  lnrj;e. 

9078.  Would  you  recommend  that  in  any  instances 
duplicates  or   superfluities   should  be  actually  made  a 


pr,  ml  of  10  local  institutions  ?  —  J  think  thiil  generally    // 

' 


are  nnl  advisable.  I  think  that  it  is  far  belter 
fora  locality  to  have  a  rolation  of  things,  particularly 
\vorl:s  of  art,  rather  than  l.>ha\ea  ,-ceund  rate,  or  third 
rale,  i-olleeiiou  permanently  deposited.  The  neighbour- 
hood gels  tired  of  them  and  lln-\  ,• 

if  yon  ha\e  M.mething  like  a  dill'ereiil   .  ..ing 

on  at  dill'erenl  times,  say,  lasting  for  one  lwel\  emonl  h, 
and  I  hen  another  collection  lo  follow,  you  e\. 

deal  more  im,-,est.  With  reaped,  "i  :,iifi<- 

Collections,  collections  of  natural  hi.-tnrv,  lln-v  are  not, 
such  lit  objects  for  circulating  as  d  ./it  would 

he.  There  ought  to  be  type  collection-  of  the.  e  scien- 
tific objects.  Hut  as  to  anything  that  is  interesting 
and  instructive  in  art,  and  that  can  be  moved  about,  it 
ought  to  be  moved  about,  and  I  think  that  circulating 
is  a  much  better  principle  than  depositing  in  this  case. 

9079.  Are  there  any  li\ed   regulations  under  which 
the  circulation  from  the  South  Kensington  Museum  is 
conducted  ?  —  Ye-. 

9080.  And  the  period  during  which  the  articl. 
deposited  elsewhere  ?  -—There  are  some  general  rule-.  : 
sometimes   they  are  a  lillie   modilicd  :   as,  for  instance, 
we   do   not  hesitate  for  a  very  short   period,  indeed, 
to  send  the  most  precious  objects  in  Kensington  for  a 
particular   purpose.     I   call  to  mind  that,  on  one   or 
two  occasions  at  Shellield.  some  of  the  mo-t  \aluable 
examples  of  metallic  work  which  the  Museum  possesses 
have    been    sent    down    there    for    two    or    three   days. 
We  have,  as   I   have  said,   a  considerable   number   of 
objects  which  have  been  put  aside  expres-lv  for  circu- 
lation.    If   the    Commission   cared    to    look    through 
the  galleries  at  Kensington,  they  would  find  a  part  of 
the  Museum  where  the  cases   are    filled   with  objects 
expressly  to   be  circulated,  as   they   are   required  by 
localities. 

9081.  Do    you    have    numerous    applications    for 
loans  ?  —  Yes.       We   make    a   return    to    Parliament 
every  year,  and  you  will  find  in  the  List  annual  Report 
the  details  of  the  places  which  have  received  objects, 
and   the   number  of  persons  who   have   visited   them, 
and  they  are  more  or  less  bill  always    At  page-  .'!.">  1  ,ve.. 
of  the  17th  Report  of  the  Science  and  Art  Department, 
and  at  the  following  pages,  you  will  find  an  enumera- 
tion of  the  numbers  of  things,  and  a  list  of  the  different 
places  which  have  received  objects  from    Iven.-iiigion 
during  the  past  year. 

9082.  Has   South  Kensington  greater  facilitie-  for 
managing  a  system   of  circulation    than   any  other  of 
the  institutions   to   which   you  have  referred  ?  —  South 
Kensington   has    matured  a  system    more    or  less  ;   it 
has  special  vans  ;  it  has  found  out,  by  experience,  how 
to  do  the  work  cheaply,  how  to  interest,  the   localities. 
and   how   to   induce   them  to   pay    a  certain   part  of 
the  expenses.      For   instance,  at  one    time  we  paid   the 
railway  expenses  of  those  vans,  but  we  found  that  the 
railway  companies  did  not  hesitate  to  put    the  highe-t 
possible    charge   upon    Kensington   for  carrying  those 
vans.     We  then    discovered    that    if,    instead   of  our 
making   the  bargain  with    the   railway  companies,  we 
put  it  on  the  locality  to  make  the  bargain  and  only  to 
pay  them  half,  they  got  up  a  little  wholesome  competi- 
tion between    the  various   railway  companies    in    their 
neighbourhood,  and  our  cost  has  been  reduced  two 
thirds.   We  have,  I  think,  devised  a  system  which  fairly 
answers   its  purpose,  and,  like  most  systems  it  may 
be  improved  from  time  to  time  ;  but  1  think  that  the 
Lord  President's  administration  is  sufficiently  organized 
fairly  to  respond  to  the  wishes  of  the  country,  and 
does  so.     We  have  the  advantage  of  -pace,  which  is  a 
large  element   in   administering   things  of  that    kind; 
and  we  have  got  a  pretty  fair  system  of  taking  things 
in  and  giving  them  mil  again,  and  checking  them,  and 
we  have  had  scarcelv  any  accidents  worth  naming. 

9083.  Under  the  existing  system,  do  you  think  it 
could    be   practicable    to    carry    out    the    practice    of 
circulating  articles  to  a  greater  extent  than  at  present^ 
—  Utterly  impossible,  until  you  give  the  Lord    I'le-i- 
dent  power.      \Ve  have  made  two  or  three  attempts  to 
get  superfluous  pictures   from    the    National    liallory, 
and,  after  years  of  correspondence,  we  get,  perhaps, 
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or  lour  pictures,  while  there   remain   HMM   and 

ds  that  could  I,,-  well  used.     In  bet,  the  dead 

.,!,,•<  ilir  heart  out  of  au\  'body  who  wishes  to  see 
S3  June  1871.     objects  circulated. 

I.  (.V;-.  Samvekon.)  Have  you  circtuated  any 
of  the  SheepahaakB1  collection  ':—  Yes,    many.      Mr. 

Sheepshanks  provided,  in  his  deed  "''  tTOBt,  that  the 
schools  of  art  throughout  the  country  should  have  the 
riirht  of  hoi-rowing  his  pictures  under  proper  rules. 

'«M)S.~>.  (/'r<>l'rK.ii>r  llitrli'i/.)  The  pictures  at  Dulwich 
used  to  lie  lent  out.  did  they  not?  —  They  used  to  leud 
them  to  the  Hoyal  Academy. 

Id'.Sii.  1  think  that  was  the  first  case  of  the  kind  ?  — 
T  snppo-e,  perhaps,  an  earlier  ease  than  that  was  the 
loan  ol'  pictures  from  private  collectors  to  the  British 
Institution  in  Tall  Mall.  I  think  that  was  earlier  than 
Dulwich  College,  but  it  is  half  a  century  ago.  There 
has  always  been  a  desire  on  the  part  of  pos- 
sessors of  pictures  to  be  liberal  in  allowing  them  to 
lie  seen,  and.  until  lately,  that  was  manifested  chiefly 
through  the  British  Institution.  The  British  Institu- 
tion now  no  longer  existing,  pictures  are  lent  to  the 
lloyal  Academy,  and  over-abundantly  lent  to  Ken- 
sington. It  is  quite  curious  to  see  the  pleasure  and 
interest  of  people  to  lend  things  to  Kensington. 
Without  mentioning  the  collection,  I  think  we  have 
property  lent  us  by  one  gentleman  positively  of  the 
value  of  a  quarter  of  a  million,  and  we  have  had 
possession  of  it  for  the  last  eight  years,  and  the  public 
have  almost  as  much  advantage  out  of  it  as  they 
would,  if  it  were  their  own  property.  It  is  very 
much  the  custom  now,  if  a  gentleman  is  going  to 
repair  his  house  and  remove  his  collection  of  pictures, 
for  him  to  send  us  word  and  ask  whether  it  would 
gratify  the  public  to  have  a  view  of  them.  Lord 
Westminster  last  year  allowed  Kensington  Museum  to 
take  in  as  many  as  its  crowded  state  would  allow,  and 
Lord  Elcho  did  the  same.  Mr.  Munroe's  collection  of 
pictures  is  now  in  South  Kensington  Museum,  and  in 
some  cases  the  proprietors  give  us  the  freedom  to 
circulate  them  to  the  country;  but  as  to  the  kindly 
liberality  that  is  going  on,  it  is  gratifying  to  see  how 
it  is  developing. 

9087.  {Professor  Huxley.)  Not  merely  with  regard 
to  paintings  ?  —  No,  not  at  all. 

9088.  (Chairman.)  Are    you     prepared    with    any 
suggestion    as    to    the   introduction   of   an    improved 
system    ol'    management    applicable   generally    to   the 
national   collections  ?  —  I   think  that  the  crux   of  the 
whole   business   is  to  have    a    single  responsibility  to 
Parliament.      If    there    were    a    Minister   in    Parlia- 
ment, who,  in   respect    of  the  administration    of  the 
public  money  for  all   those    collections,   was  able  to 
answer  questions,  the  whole  thing  would  be  improved 
instantly.     I  have  not  the  least  doubt  about  that,  and 
short  of  that  1  do  not  believe  improvement  ever  will 
take  plaee.      \Vhat  can  be  done  to   move  4o  illustrious 
gentlemen   who    are     unpaid?     If    the  public   money 
is   to   !>••  spent,  I   think     that  there  should   be   Par- 
liamentary  responsibility. 

9089.  How   would    you   propose    to   carry    on   the 
management    under     this    Minister  ?  —  I     think    there 
would   be  no  difficulty  in  that.      1  am  not  so  revolu- 
tionary as  to  wish  to   take  away  any  proper  functions 
from  Trustees  ;  on    the   eontrarv,  1  think   they   might 
bi'   very   usefully  employed.       Their   functions   might 
remain    to    inspect  and   to  suggest,  and   to  find  fault, 
but   I  do  not  snppot-e  that   anybody  now-a-days  would 
ever  contemplate  spending  100,000/.  a  year  of  the  public 
money  bvthe  management  of  a  Hoard  of  4.»  gentlemen. 
1  do  not  think  that  any  commercial  business  in  the  world 
could  r\  IT  bemanaged  nponlhat  principle.   The  Trustees 
of  the  British  Museum,  of  course,  might  remain,  and  they 
would    have   all    their  authority   that   they    have  nou-, 
short  of  the  administration  of  the  public  money  ;  that 
is  to    say,  they    would    see  that,   the   objects  of  which 
they   were    the   Trustees  were   properly  taken   care  of. 
Their  trusteeship  is,  after  all,  a  somewhat  mythical  affair, 
but.   still   it   might   remain,  and  I  woidd  not  abolish  it. 
That  kind  of  Parliamentary  responsibility,  again,  has 
|.i.-n     prop..-.'d   lor   the    la  -1     '2~>   years.      Mr.  llawes, 


afterwards  Sir  Benjamin  llawes,  had  a  Committee  40 
\ears  ago,  in  which  the  identical  thing  was  proposed, 
but  nothing  came  out  of  it.  Then  Lord  Langdale 
took  the  question  up,  and  he  saw  exactly  the  same 
point,  and  wrote  a  most,  strong  remonstrance  against, 
the  present,  system,  and  there  it  is.  What  onlv  re- 
mains are  his  words. 

9090.  (J'rnfcxxor  Jft/.rlcy.)  That  proposition  would 
rather  relegate  the  Trustees  to  the  category  of  rare  anil 
curious  objects,  would  it  not  ? — Perhaps  it  would.     In 
making  these  profane  observations  against  Trustees,  my 
opinion   is,  that    it   would   not  be  expedient,   to  abolish 
them.     I  think  it  is  very  desirable,  that  all  classes,  and 
the  higher  classes  particularly,  should  be  interested  in 
these  things  ;  and  I  would  not  by  any  means  cut  them 
adrift  from    taking    an   interest     in    them;     but,    as 
business  managers,  I  do  not  think  any  person  having 
to  spend  100.000/.  would  put  it  into  the  administration 
of  unpaid   irresponsible  parties.      Such   evils  as  Mr. 
Gladstone  has  described,  I  think,  result  from  that  want 
of  responsibility   and  proper   administration.      But  I 
think  that  something  that  would  be  acceptable  to  the 
Trustees,  as  well   as   very  good   for  the  promotion  of 
science  and  art,  could  be  devised  for  the  benefit  of  all 
parties.    I  think  that  if  different  persons  of  station  and 
rank,  and  men  of  science  and    art,    were   constituted 
Honorary  Inspectors  of  our  public  collections,  and  had, 
perhaps,  the  responsibility  of  making  only  a  report  once 
a  year  from  an  inspectorial  point  of  view,  great  advan- 
tage would  result.  They  might  be  Privy  Councillors  for 
Science  and  Art,  to  be  summoned  as  the  Lord  Presi- 
dent of  the  Council  thought  fit.   I  speak  with  confidence 
upon   that  point,  because,  on  several   occasions,  when 
Kensington  has  attempted  to  make  collections,  and  has 
thought  that  it  would  promote  the  making  of  collections 
to  have  men  of  rank  and  station  connected  with  it,  we 
have  had  no  difficulty  whatever  ;  and  it  has  been  rather  a 
satisfaction  and  pleasure,  as  far  as  I  have  observed,  to 
noblemen  and  others,   to  form  a  Commission   and  to 
take  all  the  work,  short  of  what  you  would  call  ad- 
ministrative drudgery;  that  is,  to  advise  and   control 
and  assist,  but    not  doing   the    actual   administrative 
work.     And  I  think  that  something  might  be  devised 
with  great  advantage  to   the   public,  superseding  the 
present  system  of  Trustees.   I  can  have  no  doubt  at  all 
that,  instead  of  keeping  up  all  those  different  Trustees, 
which  have  arisen  very  much  by  hap- hazard  in  different 
places,  a  good  would  result  even  from  uniting  them.    I 
cannot  see  any  sense  in  having  Trustees  of  national  por- 
traits in  one  place  under  one  set  of  Trustees,  and  other 
Trustees  holding  national  portraitsin  another  institution, 
and  Trustees  of  national  pictures  of  another   kind,  all 
the  things  scattered  about  with  differences  of  manage- 
ment, and  that  management  none  of  the  best  descript  ion. 

9091.  (CliiiiriiKin.')     South    Kensington     is    more 
directly  under  the  management  of  the  President  of  the 
Council,  is  it  not,  than  any  other  Department  ? — Yes, 
in    the   most  direct  way  possible.     If  anything  goes 
wrong,  the  Lord  President  or  the  Vice-President  can 
instantly  be   called  to  account   in  Parliament  for  it  ; 
and  if  his  officers  do  not  do  what  they  ought  to  do,  they 
can  just  be  sent,  i.bout  their  business. 

9092.  (1'rofessor  Huxley.)  You  do  not  propose  to 
construct  any  body  of  Trustees  at  South  Kensington,  to 
pel  form  the  functions  which  you  have  described  to  us? 
— There   are  no  Trustees,  but   constantlv  professional 
advisers.       If  the  Lord   President   wishes    to  have  a 
eri  lain  piece  of  work  done,  his  executive  officers  are 
not  supposed  to  be  omniscient,  and  he  does  not  believe 
them  to  be  so,  but  he  gets  all  kinds  of  outside  assistance 
fiom  men  of  science,  and  others,  ami    we   have  not  the 
least  difficulty,  as   1   mentioned.     Take  the  case  of  the 
National  Portrait  Collection.     Lord  Derby,  1  recollect, 
recommended  a  national  portrait  collection  to  be  made, 
that  went  on  for  three  years;  in  order  to  get  the  good 
will  of  the  possessors,  and  to  keep  the  thing  on,  a  very 
large  Commission  was  formed  for  that  purpose  ad  lint; 
and  they  worked  most  successfully  and   accomplished 
the  work. 

9093.  But  the  ordinary  administration  of  the  museum 
goes  on  very  well  without  Trustees,  does  it  not? — Vis 
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We  did  not  begin  with  Trustees,  and  I  know  that  the 
insertion  of  them  wonld  not  bo  good,  but  I  shonl.i 
no  reason  why  the  Kensington  Museum  should  not.  !»• 
part  of  ii  general  system  where  there  should  be  Trustees 
with  asingle  Parliamentary  liead:  on  the  contrary,  I  seo 
rather  an  advantage  ill  that.  If  you  ask  mo  whether 
Trustees  should  be  created  especially  for  South  Ken- 
sington independently,  I  say  no,  but,  as  part  of  a  general 
svstem  of  inspection,  yes. 

9094.  But   supposing    that    the    Natural    History 
Museum  is  sent  to   South  Kensington,  it  would   have 
to  be  oil  an  entirely  different  footing  from  what  it  was 
before  ? — In  a  different  place. 

9095.  But    supposing    it  should   be  on   a    different 
footing  in  the  other  sense,  do  you  sec  any  great  neces- 
sity for  connecting  a  Board  of  Trustees  with  it  ;  do  not 
you  think  it  might  contrive  to  work   as  well  as  Ken- 
sington does  now,  with  the  direct  responsibility  of  the 
Minister  ? — Yes.      There  is  this   speck  of  difference 
about  it.     You  are  supposed  to  have  at  the  British 
Museum  the  Sloane   collection  of  natural  history,  and 
Trustees  have  been  appointed  for  the  Sloane  collection. 
If  you  say  that  you  intend  to  send  them  to  the  right 
about,  and  see  no  good  in  them,  of  course  I  cannot  say 
more,  but  I  do  not  know  whether  Parliament  would 
like  it  or   whether   they   would   not   like   it  :   but   I 
see  no  reason  in  the  world  why  the  Sloane  Trustees 
should  spend  50,000/.  a  year  for  supporting  a  museum 
that  is  no  part  of  the  original  trust,  or  no  part  of  the 
original  agreement.     I  wonld  certainly  conserve  them 
to  look  after  the  remainder  of  the  Sloane  property,  if 
they  like  it.     I  should  not  put  the  public  money  into 
their  hands. 

9096.  You   would   confine   their  inspection  to  the 
Sloane  property  ? — Yes,  and  toko  their  advice  on  other 
subjects. 

9097.  (Chairman.)  The  Trustees  which  you  have 
no  objection  to  see  continued,  you  would  look  upon 
rather  as  a  general  advising  and  consultative  body  ? — 
Yes,  and  I  am  quite  sure  that  advantages  would  arise 
from  that.    Perhaps  that  remark  applies  less  to  natural 
history  which  makes  itself.     It  is  not  like  collections 
of  what  are  called  objets  (Part  ct  vcrtu,  and  things  of 
that  kind :  but  I  am  quite  sure  that  if  the  supreme 
Parliamentary  authority  had  the  power  of  consulting 
gentlemen  who  took  an  interest  in  those  subjects,  it 
would  be  advantageous.     Of  course,  the  responsibility 
rests  with  him  whether  he  would  adopt  their  advice  or 
not.     He  must  have  professional  advice,  in  any  case, 
but   I    think   there   are    advantages    in    having  the 
assistance  of  gentlemen  who  spend  their  own  money  in 
those  things.     There  is  an  obvious  advantage  which 
we  find  at  Kensington,  that  if  you  interest  people  in 
the  place,  they  give  you  gifts  and  make  bequests,  and 
that  is  a  great   advantage  to  the  public.     Somebody 
makes  a  good  collection  ;   ho  cannot  carry  it  out  of 
the   world  with  him,  and   then  he   leaves  it   to  his 
countrymen. 

9098.  The  estimates  for  South  Kensington  and  the 
Kew  Botanic  Gardens,  and  possibly  for  some  of  the 
other  institutions  of  which  you  have  been  speaking, 
are    prepared,     are    they     not,    under     Government 
authority  ? — Yes. 

9099.  With  the  exception  of  the  British  Museum, 
is  there  any  large  spending  institution  for  which  the 
estimates   are  beyond   the  control  of  Parliament,   at 
least,  so  far  as  their  preparation  is  concerned  ? — The 
estimates  of  the  British  Museum  are  prepared  by  the 
Trustees.     They  make  a  petition  to  Parliament  every 
year  for  money  to  carry  on  their  operations,  and  I  sup- 
pose the  Treasury  gives  them  an  answer  to  say  that 
their   petition  will  be  listened   to  ;   at  all   events,  the 
petition   is  always  presented,  and  their  estimates  are 
prepared  by  the  Trustees,  I  believe  in  concert  with  the 
Chief  Librarian ;    they    are   then    submitted    to    the 
Treasury,  who  approve,  or  otherwise,  the  estimates  so 
submitted,  and,  therefore,  to  that  extent   there  is  ob- 
viously some  kind   of  responsible  interference  in  the 
preparation.     The  same  tiling  happens,  I  believe,  with 
tin-   National   Gallery,  as  I  mentioned.     Occasionally, 
I  believe,  the  Treasury  itself  becomes  the  actual  pur- 
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chasers,  tliat  is  to  say,  in  a  direct  way  they  become  //.  Cole,  E$q., 
tttetrarohamn  of  pictures;  and  the  National  Portrait          c.B. 

Gallery  goes  on  iu  the  same  way.    As  to  the  Greenwich  • 

Hospital   Gallery,  I   do  not   know  exactly  how  that    is     23  June  1871. 
managed.      The  South  Kensington    Museum    is    under       

the  Lord  Proddent  absolutely,  also  the  School  of  Mini's, 

and  the  Geological  Museum  ;  Ihe  (Queen's  pictures  at 
.Hampton  Court  are  under  a  divided  authority  ;  the 
Office  of  Works  takes  a  MUM  of  money  for  the  repair, 
and  the  voles  pay  for  the  police  and  attendants. 
Kew  Gardens  estimates  are  aNo  prepared  under  tho 
First  Commissioner.  The  Museum  of  Patents  is  a 
curious  thing  ;  it  was  started  by  the  CoininissionorH  of 
Patents  ;  the  fees  of  patenli  e>  are  taxed  In  -npport  tho 
Museum  of  Patents,  and  a  large  revenue  is  derived 
from  their  fees,  which  goes  into  the  general  taxation 
purse,  and  the  Commissioners  of  Patents  are  the  su- 
preme body  over  the  Patent  Museum,  subject,  of  course, 
10  the  Treasury  approving  their  estimates.  If  I 
wanted  to  point  to  the  Committee  where  a  thing  is  as 
dead  as  a  door  nail,  in  my  opinion,  it  would  be  the 
Museum  of  Patents  being  thus  under  a  body  of  Com- 
missioners. It  was  a  very  curious  idea  to  start  with  ; 
it  was  intended  to  be  something  of  an  imitation  of  the 
Conservatoire  des  Arts  et  Metiers  in  Paris,  but  it  is  as 
different  from  that  as  chalk  is  from  cheese.  It  is  called 
the  Patent  Museum,  because  the  fees  of  patentees  were 
to  pay  for  it,  and  pay  for  the  new  building,  and  now  it 
is  supported  by  the  direct  vote  of  Parliament.  As  this 
is  especially  a  scientific  institution,  I  would  venture  to 
put  before  the  Commission  some  account  of  what  the 
Conservatoire  des  Arts  et  Metiers  is,  which  I  think 
seems  to  point  to  what  the  Patent  Museum  may  be  at 
some  time  or  another.  Years  ago,  the  Lord  President 
of  the  day  desired  Captain  Fowke  and  myself  to  go  to 
Paris  and  to  find  out  how  far  the  Conservatoire  des 
Arts  ct  Metiers  was  connected  with  the  French  patent 
system.  Captain  Fowke  and  myself  went  into  the 
subject,  and  I  believe  exhausted  what  knowledge  could 
be  got  from  it,  and,  with  your  permission,  I  would  like  to 
put  in  our  Report,  because  I  think  it  bears  more  directly 
upon  the  Science  Commission  than  perhaps  any  other 
point,  excepting  the  Natural  History  of  the  British 
Museum,  and  it  is  as  follows  : 

REPORT  ON  THE  CONSERVATOIRE  DBS  ARTS  ET 
METIERS  AND  BREVETS  D'!NVENTION. 

South  Kensington  Museum,  January  1865. 
To  the  Lord  President  of  the  Council. 

MY  LORD, 

IN  obedience  to  your  Lordship's  instructions  that  we 
should  proceed  to  Paris  and  examine  into  the  relations 
which  exist  between  the  Conservatoire  des  Arts  et  Metiers 
and  system  of  French  patents,  we  have  prepared,  and  have 
now  the  honour  of  submitting,  the  following  Report : — 

1.  The  Conservatoire,  of  late  years,  under  the  able  direc- 
tion of  General  Morin  and  M.  Tresca,  has  become  one  of 
the  most  popular  institutions  in  Paris. 

2.  This  establishment,  first  created  in  1 788,  has  passed 
through  many  phases  of  constitution  and  management.   At 
the  present  time,  it  has  three  predominant  features :  (a),  the 
public  exhibition  of  machinery,  manufactures,  and  models 
of  an   industrial  and   scientific   nature;    (b),  a   scientific 
library,   open    gratuitously  to    all ;    and    (c),   courses  of 
gratuitous  lectures,  given  during  the  autumn  and  winter  in 
the   evening,  by  the  most  eminent  professors  in    France. 
These  lectures  are  attended  by  several  hundred  persons.    A 
prospectus  of  the  courses  for  the  present  session  is  appended 
(page  280).     [See  Report.] 

3.  Besides  these  three  features,  the  Conservatoire  is  the 
repository   for  the   brevets   d'inventions   and   the  models 
deposited  with   them,  which  have   exceeded  the  age  of  15 
years  from  the  first  issue  of  them.     This  connexion  of  the 
institution  with  extinct  brevets  d'invention  is  a  subordi- 
nate feature  to  its  chief  operations. 

4.  The  Conservatoire  consists  of  a  series  of  ancient  and 
modern  buildings  :  the  ancient,  belonging  to  the  Abbey  of 
St.   Martin    des  Champs,  date  from  A.D.   1860,  and  are 
highly  interesting  to   the   archaeologist.     They  have  been 
well  adapted  to  the  purposes  of  the  establishment,  espe- 
cially the  old  refectory,  now  converted  into  the  library. 

5.  The  principal  facade  is  now  opened  to  the  new  Boule- 
vard  de   Sevastopol,  fronting  a  large  square.     Additional 
parts  of  the  old  monastic  buildings  of  the  Convent  of  St. 
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//  <  ;>lt  E*<i  Martin  are  being  restored  and  brought  into  use,  whilst  new 
'  '  buildings  are  being  constructed  to  afford  additional  space. 
Thr  ground  already  occupied  by  the  establishment  is  5'17$ 
tan*  (a*  -".!'•"><'  nu-tres  carrcs),  and  this  is  being  extended 
to  (i'558  acres,  or  26,540  metres  carrcs  de  terrain.  The 
building*  themselves  occupy,  at  present,  8,383  mdtres  carres, 
or  10.02<;-;tl<;  square  yards,  which  will  be  enlarged  to 
lii.7-M'5(>5  s(jiiare  yards. 

(>.  The  laying  out  of  the  ground,  and  the  divisions  into 
which  the  collection  is  arranged,  are  shown  by  the  accom- 
panying plan  (App.  C).  [See  Report.] 

7.  The  divisions  are  :  machinery  in  motion,  hydraulics  in 
motion,   agricultural    implements,  locomotives,   horology, 
building  models,  &c. 

8.  These  plans  show  the  position  of  the  two  chambers, 
the  lower  or  which  contains  the  specifications  of  brevets 
d'invention,  whilst  the  upper  contains  the  models.     These 
chambers   are  on  the  opposite  side  of  the  court  to  the 
library,  and  have  no  connexion  with  it.     These  rooms  are 
about  60  feet  long  by  20  feet  wide.     The  contents  are  very 
miscellaneous,  and  covered  with   dust:  such   as  old  hats, 
and  woven  fabrics,  traps,  tin  ware,  surgical  appliances,  and 
broken  wooden  models.     It  is  not  surprising  that  they  are 
not  considered  of  sufficient  value  or  public  interest  to  be 
kept  with  the  general  collection.   They  are  never  consulted. 
M.  Tresca,  the  sous-directeur,  has  kindly  answered  some 
questions  which  we  put  to  him.    (See  page  287.)   He  shows 
that  they  do  not  influence  the  extent  of  the  general  col- 
lection of  machinery,  &c.,  and  their  value  to  it  is  explained 
to  be  nothing. 

9.  On  Thursdays   and  Sundays  the  galleries  are  open 
free,  and  are  crowded.     On  other  days,  reserved  for  stu- 
dents, the  principle  of  admitting  the  public  by  a  moderate 
charge,  as  at   South  Kensington,  has  been   adopted,  and 
visitors  pay  one  franc  each. 

10.  Four  separate  authorities   throughout    France    are 
concerned  in  the  issues  and  searches  of  brevets  d'inven- 
tion :  — 

a.  The  Ministry  of  Finance. 

b.  The  Ministry  of  Agriculture  and  Commerce. 

c.  The  Prefecture  of  the  Department. 

d.  The  Conservatoire. 

The  necessary  instructions,  &c.,  for  obtaining  a  brevet  are 
given  in  a  paper  appended  (page  282).  It  will  be  observed 
that  the  instructions  make  no  mention  of  models  as  any 
part  of  a  brevet  d'invention,  and,  as  M.  Tresca  shows,  they 
are  of  no  value  whatever. 

11.  In  Paris  all  brevets  d'invention  are  kept  and  regis- 
tered.    Those  under  15  years  of  age  are  preserved  in  the 
Rue  de  Varennes,  on  the  south  side  of  the  Seine  ;  those 
above  that  age  in  the  Conservatoire  des  Axts  et  Metiers  on 
the  north  side,  about  two  miles  apart. 

12.  The  steps  necessary  to  be  taken  in  Paris  for  obtaining 
a  brevet  d'invention  are  as  follows  :  The  applicant  for  a 
patent  must  first  apply  to  No.  24,  Rue  de  Mont  Thabor. 
This  is  a  subordinate  bureau  of  the  Ministere  des  Finances, 
not  very  readily  found  or  publicly  indicated.     He  passes 
through  a  gateway  between  the  Cafes  des  Finance  and  a 
stable  for  remises.     He  ascends  to  the  second   stage  up 
narrow  stairs,  dark  and  odorous.     Here  is  the  bureau  for 
the  first  stage  of  proceeding.     He  pays  5  francs,  and  ob- 
tains the  necessary  forms  to  be  filled  up  ;  fills  them  up  and 
pays  100  francs,  41. 

13.  These  forms  being  filled  up,  he  takes  them  with  the 
receipt  to  the  Hotel  de  Ville,  and  there  he  deposits  his 
specification. 

14.  This  specification  is  sent  to  a  third  bureau,  which  is 
on  the  opposite  side  of  the  Seine,  No.  78,  Rue  de  Varennes, 
the  Ministere  de  PAgriculture  et  du  Commerce,  and  is  also 
uj>  two  pairs  of  narrow  dark  stairs.     Here  the  specifications 
are   kept  during  15  years,  whilst  the  patent  lasts  ;  after 
that  period  they  are  transferred,  with  any  models  acciden- 
tally accompanying  them,  to  the  Conservatoire  des  Arts  et 
Meiiers. 

The  room  for  searches  is  about  60  feet  long  and  16  feet 
wide.  The  specifications  are  arranged  in  carton  boxes  on 
shelves.  It  is  rather  crowded.  Anyone  enters  and  searches 
in  the  printed  catalogues,  and  calls  for  the  brevet  without 
let  or  hindrance  ;  but  he  is  not  permitted  to  make  notes 
even  in  pencil.  Copies  must  be  ordered  of  the  office  at  a 
given  tariff,  and  if  a  copy  of  a  drawing  is  required  he  must 
bring  his  own  draughtsman. 

15.  The  catalogue  of  the  specifications  is  printed,  and 
maybe  bought  at  V.  Bouchard  Huzard,  Rue  d'Eperon, 
No.  5. 

16.  It  has  been  already  pointed  out  that  the  law  does 
not  require  that  any  models  should  be  made,  but  some  are 
sent.    The  officers  kindly  showed  us  what  they  possessed. 
"VVe  were  conducted  up  back  stairs  into  a  little  room  about 
10  feet  wide  by  20  feet  long.    The  floor  was  covered  with 


models  unarranged  and  very  dusty.  On  a  shelf  were 
some  models  in  tin,  also  very  dusty.  A  model  of  a  shoe 
was  here,  a  candlestick  there,  &c.  The  officer  said  that 
they  were  very  rarely  looked  at,  and  the  accuracy  of  the 
statement  was  fully  borne  out  by  the  condition  of  the  room. 
He  said  that  all  the  models  in  this  small  chamber  were  the 
products  of  some  20  years. 

17.  These  facts  show  that  the  Conservatoire  des  Arts  et 
Metiers  did  not  arise,  and  is  not  at  all  dependent  on  any 
connexion  with  models  accidentally  delivered  with  the 
brevets  d'invention,  which  are  not  recognised  by  the  French 
law.  The  Conservatoire  is  a  great  educational  institution, 
teaching  the  general  public  through  its  exhibitions,  and  a 
special  public  through  its  lectures.  It  seems  to  us  to  afford 
an  example  which  our  own  country  might  imitate  with 
advantage  generally  as  to  scope,  and  also  in  many  of  its 
details. 

We  have,  &c. 
(Signed)        HENRY  COLE. 

FRANCIS  FOWKE, 

Captain  R.E. 

9100.  (Marquis  of  Lansdownc.)  You  have  spoken 
at  some  length  as  to  the  disadvantages  of  the  system 
of  Boards  of  Trustees.  *I  should  like  to  ask  you  whether 
you    contemplate    dispensing    altogether    with    that 
system,  or  whether  a  modified  form  of  it  would  not 
be,  at  all  events  in  the  case  of  some  institutions,  in- 
dispensable.    I  am  speaking  now  not  so  much  of  that 
purely   honorary  office  of  Trustee   which    you   have 
described,  but  of  a  Body  of  Trustees  coming  between 
the  responsible   Head  of    the  Department   and   the 
public  ? — If  I  understand  the  distinction  that   your 
Lordship  would  make,  you  would  point  to  some  cases 
where    the    intervention    of   other  authority,   liehiir 
a  Body  of  Commissioners  or  Trustees,  would  be  de- 
sirable.    I  have  no  objection  to  that,  provided  you 
do  not  give  them  the   charge  of  the  public  money, 
which   is   the  whole  gist   of  the  business,    I  think. 
Take  the  very  simplest  case  that  presents  itself  to  me. 
Mr.  Sheepshanks  gave  his  pictures  to  the  nation  upon 
conditions.     He  looked  upon  the  Lord  President  as  an 
ex  officio  Trustee,  but  he  also  named  a  single  Trustee, 
a  gentleman  acquainted  with    art,   who  should  look 
after  the  artistic  condition  of  the  pictures.    Of  course, 
that  is  a  kind  of  Trustee  that  is  extremely  valuable, 
and  you  could  not  dispense  with  that.     If  you  ask  me 
whether  I  see  any  advantage  at  all  in  official  Trustees 
(I  think  there  are  15  at  the  British  Museum),  I  see 
nothing   but    disadvantage.      Those    gentlemen,    the 
Archbishop    of    Canterbury,    for    instance,    are    all 
thoroughly  engaged  in  other  matters. 

9101.  That,  of  course,  would  be  an  objection  to  the 
constitution  of  the  Board,  but  not  to  the  existence  of 
the  Board  ? — I  think  to  answer  that  question  we  must, 
try  and  clear  up  what  we  mean  by  the  board.     I  can 
conceive,  as  I  have  said,  in  answer  to  a  question  of 
Professor  Huxley's,  that  if  there  were  a  set  of  Scientific 
Trustees  to  be  called  together  as  the  Lord  President 
thought  fit,  and  to  advise   upon  any  vexed   questions 
upon  the  management  of  the    natural   history   at    the 
British  Museum,  the  Lord  President   would  <ret   ad- 
vantage out  of  it,  instead  of  having  a  wrangle  }» 
Parliament  it  would  be  a  wrangle  before  them,  and 
common  sense  would  come  out  of  it  ;  to  that  extent  I 
think  that  Trustees  might  be  made  useful.     Then,  of 
course,  the  property  trustees  must  remain  ;  but   the 
weight  of  all  my  conviction  is  that  1   would  not   put 
public  money  at  the  disposal  of  a  number  of  irrespon- 
sible Trustees. 

9102.  But  you  would  not  object  to  their  ha\  ing  the 
power   of  recommending  the   expenditure  of  public 
money  ? — I  think  you  would  perhaps  create  a  friction 
between    them    and    the    parliamentary   responsible 
officer.     I  think,  if  the  chief  parliamentary  responsi- 
bility thinks  fit  to  ask  their  opinion,  he  should  be 

to  do  it,  but  I  think  they  should  not  dictate  to  him 
what  he  should  spend  upon  this  part  and  what  upon 
another. 

9103.  Is  it  not  conceivable  that  there  should  be  a 
Head  of  the  Department  fully  qualified  to  authorise 
expenditure   in   certain   departments  of  science  and 
art,  but  at  the  same  time  not  so  qualified  in  the 
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of  tho  other  branches,  and  Hint  it  might  be.  necessary 
that  he  should  have,  besides  his  mere  subordinate, 
iidviscrs,  some  authority  whom  it  should  be  com  pi  -it  >MI 
for  him  to  consult  when  lie  thought  lit,  nnd  whoso 
advice  might  bo  appealed  to  in  order  to  justify  the 
expenditure  of  public  money  ? — 1  think  that  some  kind 
of  consultative  body  would  bo  useful,  but  I  think  it 
ought  not  to  impair  tho  authority  of  the  Head.  It 
should  rest  absolutely  with  the  Head  whether  ho  takes 
their  advice  or  not,  and  ho  should  justify  his  decision 
to  Parliament  or  otherwise.  He  should  bo  in  a  position 
to  justify  any  rejection  of  advice  that  he  receives,  but  I 
think  that  it  would  bo  wholesome  for  him  to  havo 
advice  if  he  wishes  to  have  it. 

9104.  Take  for  instance  the  purchase  of  a  picture, 
or  of  some  object  like  that  which  was  spoken  of  in 
the  earlier  part  of  your  examination  :  if  he  were  not 
competent  to   advise    or   dictate   the   terms   of    that 
purchase,   would  you  make  him   ground   his  recom- 
mendation to    Parliament  upon   the  suggestion  of  a 
sulwrdinate    officer   of    the    department     to     which 
that   object   might  be   ottered  ? — 1   think  the  course 
that    is    followed   at  Kensington   is  the  right  course. 
An    object    of    value    is    offered    for    purchase  ;    if 
it  bo  one  kind  of  object  it  goes  to  a  man  of  profes- 
sional eminence,  who  gets  a  fee  varying  from  five  to 
two  guineas  for  his  written  opinion  ;  if  it  be  another 
kind  of  object,  it  goes  to  another  kind  of  man,  and  if 
there  be  any  doubt  upon  the  subject,  after  obtaining 
the  opinions,  then  it  is  referred  to  a  second,  and  upon 
the  decision,  say  of  two,  very  rarely  three,  but  generally 
one,  upon  the  professional  opinion  of  one,  two,  or  three, 
as  the  case  may  be,  the  Lord  President  decides. 

9105.  Would  those  be  extra  official  advisers? — Yes.  I 
do  not  call  them  Trustees  in  the  usual  sense  of  Trustees. 
I  am  sorry,  perhaps,  to  express  an   opinion  that  may 
seem  a  strong  one,  but  I  do  not  think  that  the  public 
sendee  is  worth  much  unless  it  is  paid  for,  and  I  do 
not  think  persons  are  to  be  found  very  strong  as  men 
of  business  for  consecutive  action,  unless  they  are  paid 
for  their  duties.     There  are  cases,  no  doubt,  in  which 
we  ask  an  opinion  and  are  guided  by  it,  but  if  you  are 
to  have  the  right  of  calling  for  the  judgment  of  the. 
most  eminent  men  upon  the  subject,  I  think  ho  ought 
to  be  treated  like  a  physician  or  a  lawyer.     You  must 
pay  his  fee. 

9106.  You  spoke  of  the  comparative  cost  per  visitor 
of  South  Kensington,  the  British  Museum,  and  the 
Crystal  Palace  :  what  inference  do  you  draw  from  that 
comparison  ? — The  inference  that  I  draw  is,  that  the 
British  Museum  costs  three  times  as  much  as  it  ought 
to,  which  1  attribute  wholly  to  the  system  of  Trustees, 
and  three  times  as  much  as  it  would  do,  if,  in  two  years, 
it  were  put  under  the  Lord  President.     It  is  a  matter 
of  faith  with  me. 

9107.  That  may  be  so,  but  is  the  inference  a  fail- 
one  merely  from  those  figures  ;  would  it  not  seem  that 
the    cost   per   visitor    is  a  test  of  the    attractiveness 
of  tho  institution  which  he  visits,  and  not  necessarily 
of  the  management  ? — I  think  that  tho  attractiveness 
of  an  institution  really  depends  altogether  upon  tho 
management,  and  I  will  give  you  a  recent  instance. 
Some  three  or  four  years  ago,  after  due  deliberation, 
it  was  resolved  to   open  the  Geological   Museum,  in 
Jermyn  Street  in  the  evening.     It  has  been  opened, 
and  the  result  is,  that  tho  number  of  visitors  are,  I 
think,   threefold,  or,  at  all  events,  double  what  there 
were  before.     That  is  a  question  of  management  alto- 
gclhor.      Whether    few   people    or    many   go    to   the 
British   Museum,    in  my  opinion,  depends  altogether 
upon  tho  management   of  the  British    Museum,    as- 
suming  th.-it   the  objects  are   not  very   recondite   or 
unintelligible.     In  the  case  of  natural  history,  I  think 
it  is  tho  most  popular  thing  that  you  can  show  people  ; 
but  if  your  collections  are  crowded  together,  if  they 
are    imperfectly    labelled,    or    labelled    in    unknown 
tongues,  if  they  are  dusty,  and  if  they  are  dirty,  and  if 
the  place  is  fusty,  if  it  is  not  ventilated,  and  all  kinds 
of  other  things  that  one  might  enumerate,  all  of  which 
are  remediable  by  management,  I  think  you  would  say 
that  the  paucity  of  numbers  is  due  to  the  management. 


9108.  Might  you  not  have  a  very  excellent  c,,llec-    //.  Cole,  Etij., 
tion  very  well  managed,  and    vet   make  tin-   expense  of  C.B. 

management  so  coetlj  that  each  visitor,  if  timt  \,^\  were         

adopted,  would    have   to    pay  nncoiiimonlv  dear   for  his     23  June  1871. 

admission,  and  would    it    no)    rather  depend    upon    the 

bad  taste  of  the  public  and  not  upon  the  injudi' 
management  of  the  institution  '; — I  cannot,  fully  a-^-nt 
to  that  proposition  ;  1  should  like  to  give  you  another 
easr.  The  Hoy-id  Irish  Academy  ban  a  collection  of 
gold  work  which  is  nearly  as  line-  as  the  gold  work  of 
the  Italians,  which  is  in  the  Naples  Museum.  The 
last  time  I  was  in  Ireland,  by  a  sort  of  caprice,  (his 
gold  work,  as  well  as  some  beautiful  metal  work,  was 
lying  about  wholly  neglected,  and  co\l;red  with  dirt 
and  filth,  and  tho  public  hud  great  difficulty  in  going 
there.  I  should  not  bo  surprised  if  the  visitors  there 
cost  5s.  a  head  for  seeing  tho  collection.  You  could  Lrei 
in,  and  you  saw  it  under  great  disadvantages.  It  woul.  I 
not  be  fair  to  say  that  tho  expense  is  great  because  the 
collection  is  of  a  very  valuable  and  recondite  kind,  and 
few  people  go.  You  do  not  encourage  people  to  go. 
and  you  put  difficulties  in  their  way.  Very  much  of 
that  idea  prevails  at  the  British  Museum.  A  friend  of 
mine  said  to  me  this  morning,  If  I  want  to  go  and  see 
a  medal  at  the  British  Museum,  1  can  only  see  it  by- 
taxing  the  time  of  a  public  officer,  who  is  paid  4(X)/.  a 
year.  Of  course  nobody  goes  and  taxes  his  time,  or 
at  least  very  few  people  are  able  to  go  through  the 
operation  of  fishing  him  up,  and  finding  him  out  in  the 
room,  and  then  ho  is  bored,  and  you  are  impatient  all 
the  time,  and  you  go  as  little  as  possible.  If  those 
things  were  displayed,  as  they  might  be,  certainly  a 
hundred  times  the  number  of  people  would  go  to  see 
them. 

9109.  {Chairman.)  Is  there  a  large  proportion  of 
tho  expenditure  of  the  British  Museum  caused  by  the 
collection  of  books  ? — The  estimates  presented  to  "Par- 
liament give  a  full  account  of  tho  details,  which  may 
be  analysed  so  as  to  show  almost  the  cost  of  each 
separate  department.      The   cost   of  attendants  and 
assistants  is  divided,  but  is  heavy  ;  and  I  think  that 
the  system  of  appointment  at  the  British    Museum 
leads  to  an  undue  cost  which   might,  with   great    ad- 
vantage, both  to  the  place  as  well  as  to  the  public 
taxation,  be  improved.     I  have  heard  it  said  that  the 
British   Museum  is  the  refuge   for  all  the   invaluable 
butlers  that  gentlemen  are  grieved  to  part  with,  and, 
in  my  opinion,  according  to  the  way  of  looking  alter 
the  public  and  keeping  the  place  clean,  the  system  at 
the  British  Museum  leads  to  unnecessary  cost,   and 
is  very  dear.     I  think   the  figures  that  I  have  worked 
out  show  that.     I  think  there  is  not  sufficient  classifica- 
tion of  the  kinds  of  services.     A  great  part  of  the  ser- 
vice of  an  attendant  is  that  simply  of  a  policeman,  and 
there  is  great  advantage  in  employing  policemen  rather 
than  superannuated  butlers,  because,  if  you  do  not  like 
B.  27,  you  can  get  B.  28,  and  you  can  pick  the  men  ami 
get  the  best  men  out  of  the  force  always,  whereas,  when 
you  arc    fixed  with   60  first-class  attendants,  and  70 
second-class  attendants,  gentlemen  entitled   to  super- 
annuation, you  do  not  got  any  prompt  or  good  adminis- 
tration out  of  the  system,  and  you  virtually  cannot  get 
rid  of  them  if  you  wish  to  do  so. 

91 10.  ( Mr.  Samuehon.)  It  does  occasionally  happen, 
does   it  not,   that   first-class   butlers   find  their   wav 
into   Government   establishments   conducted    bv   paid 
officials  ? — They  do  find  their  way.  but  I  am  happy  to 
say  the  rules  at  Kensington  keep  them  at  the  minimum. 

9111.  Therefore,  it  would   not   do   to    throw    the 
burthen  of  that  entirely  upon  the  fact  of  tho  Tru- 
being  unpaid  ? — I  think  that  if  the  management  of  the 
museum  were  more  responsible,  they  would  havo  h— 
first-class  1  aiders. 

9112.  I  suppose  you  would  look  both   to  a  saving 
in  the  cost  of  superintendence,  and  an  increase  in  tin- 
number  of  visitors,  in  order  to  reduce  the  charge  per 
],ea(j  ? — I    think    that    you  might   have    the   British 
Museum  better  administered  at  a  cheaper  cost,  and 
more  done  to  encourage  visitors.     The  facts,  as  now 
appearing,  are,  that  every  year  the  numbers  decline. 
To    say    all    this    is    very    invidious,    nnd    1    have 
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H.  CoU,  Eiq.,  great  respect  for  the  officers  of  the  British  Museum, 
C-B.  but  tin-  tacts  are  facts  which  apply  only  to  the 
-\-teni.  In  1870  the  total  numbers  of  visitors 
n't  the  British  Museum  were  543,791,  in  the  pre- 
vious year  they  were  584,000.  The  year  before 
they  were  575,000,  and  so  it  goes  on.  The  appre- 
ciation l.y  the  public  of  the  British  Museum  seems 
nearly  to'liave  reached  its  climax,  and  something,  in 
my  opinion,  ought  to  be  done  to  make  them  take  more 
interest  in  it. 

9113.  That  may  be  owing,  in  some  measure,  may  it 
not,  to  the  counter  attraction  of  South  Kensington  ? 
—No,  not  at  all.     My  faith  is,  that  the  more  you  have 
of  such  places  the  more  they  create  a  public  to  ap- 
preciate them.     To  give  you  a  case  in  point,  which  lias 
just  occurred  :  the  directors  of  the  Crystal  Palace  were 
in  much  apprehension  that  their  Handel  Festival  this 
year  would  not  succeed,  because  the  Exhibition  was 
going  on,  aud  because  there  was  an  Albert  Hall  ;  but 
the  result  is,  that  their  numbers  are  larger   than   they 
have  ever  been  ;  and  my  experience  is  that  things 
grow   rather  than   decline.      My  belief  is,  that  the 
attraction  of  Kensington  has  nothing  to  do  with  the 
decline  of  the  British  Museum. 

9114.  Setting  aside  the  pictures,  can  you  give,  ap- 
proximately, the  value  of  the  circulating  collections  of 
South  Kensington,  as  compared  with    the   stationary 
collection  ? — I  could  not  do  that,  because  we  consider 
that   anything   whatever  that  can  be   moved,  not  a 
pulpit,  not  something  that  is  obviously  too  large,  and 
not  portable,  but  anything  that  is  portable,  under  the 
regulations,  may  be  circulated.    We  have  sent  objects 
into  the  country  which  have  cost  us  2,000/.  apiece, 
and  we  do  not  hesitate  to  do  that  if  the  reason   be 
a  sufficient  one.     The  Queen,  herself,  has  lent  us  por- 
celain and  old  Sevres  to  the  value  of  15,000/.,  which 
we  have  sent  round  the  country  ;  so  that,  in  fact,  with 
the  exception  of  things  not  portable,  you  may  say  that 
the  whole  collection  at  Kensington  is  circulated. 

9115.  Do  you  find  that  the  demand  for  your  cir- 
culating collections  is  on  the  increase,  or  otherwise  ?— 
Much  on  the  increase,  particularly  in  that  direction  in 
which  we  are  worst  off,  namely  pictures,  aud  there  is 
a  new  kind  of  demand  which  is  growing,  and  that  is 
for  scientific  collections,  which  I  foresee  will  increase 
very  largely.     1  have  no  doubt  whatever  that,  for  little 
typical  collections  of  natural  history  and  matters  relat- 
ing to  other  subjects,  food  especially,  the  demand  will 
very  soon  become  large,  and  it  is  gratifying  that  it  is  so. 

9116.  If  I  rightly  understood  you,  you  spoke  of 
having  taken  steps  to   stimulate   the  desire  for  the 
exhibition    of    those    circulating    collections? — We 
respond,  as  best  we  can,  to  the  demands  made.     I  do 
not  know  that  we  do  anything  more  than  that. 

9117.  But  you  do  not  send  out  any  missionaries  ? 
— No,  not  specially. 

9118.  You  also  spoke  of  a  Minister  responsible  to 
Parliament,   do  you  mean  one  minister  ? — Yes,  one 
minister. 

91 19.  Do  you  mean  a  Minister  who  should  simply 
be   an  administrator  of  museums  ? — No,  I  think  that 
museums  ought  to  be  all  under  the  Minister  for  Edu- 
cation.    I  think  museums  are  one  great  instrument 
of  education,  and   if  they   are   not   instruments   of 
education,  but  merely  looked  upon  as  curiosity  shops, 
they  are  not  managed  properly. 

9120.  Will  you  explain  yourself  n  little  further  ? — I 
think  that  the  only  kin  1  of  education  that  you  can  give 
grown  up  people,  without  seeming  to  be  impertinent,  is 
showing  them  things.     Multitudes  will  come  and  get 
what   good  tliey  can,  and  what  knowledge   they  can, 
and  what  pleasure  they  can  out  of  Kew  Gardens,  and 
Hampton  Court,  and  the,  Kensington  Museum,  and  the 
British  Museum,  aud  those  grown  up  persons  you  can 
hardly  approach  by  any  other  process.  At  Kensington 
our  labelling  is  as  complete  and  full  as  possible,  so  that 
visitors  able  to  read  can  derive  as  much  benefit  aspos- 
bible  from  seeing  the  objects  and  learning  what  they 
are. 

9121.  Is  there  any  country  in  the  world  in  which 
the  national  collections  of  pictures  and  sculptures  are 


under  the  Minister  of  Education? — I  am  not  suffi- 
ciently acquainted  with  the  administration  of  foreign 
countries  to  answer  that  c|iiestiou  precisely.  In  Pari.-, 
although  they  have  no  Trustees,  the  different  collec- 
tions, arc  under  many  authorities.  The  Master  of  the 
Household,  I  think,  has  supreme  power  over  the 
f.fiin-rc,  aud  there  is  a  good  deal  of  friction  between 
the  Lowvre  and  the  Bil>Ht>tlti-tjue  Imperials,  which 
has  many  kinds  of  objects  the  same  as  the  Lonrn-. 
I  think  there  is  rather  a  want  of  concentration  there. 
With  respect  to  other  countries,  the  collections  to  which 
the  public  are  admitted  for  the  most  part  belong  to  the 
Crown.  I  nm  not  able  to  gay  whether  the  Minister 
of  Education  in  other  countries  has  much  to  do  with 
the  subject.  I  have  an  impression  that  the  adminis- 
tration is  mixed  up  with  the  Ministries  of  Education. 

9122.  In  France  I  believe  there  was  a  Ministry  of 
Fine  Arts  under  the  Empire  ? — Yes. 

9123.  And  that  was  looked  upon  as  one  in  which  the 
worst  jobs  were  perpetrated  ? — 1  suppose  it  was  likely 
enough,  but  I  do  not  know. 

9124.  Do  you  think  that  if  the  Minister  of  Educa- 
tion really  took  charge  of  the  education  of  the  country, 
as   its    head,  he  would  have   time   left    to    consider 
museums,  and  more  especially  museums  of  fine  arts  ? 
— Yes,  plenty  ;  it  is  only  a  question  of  organisation. 

9125.  You  do  not  think  that  there  is   any  danger 
of  his  merely  becoming  the  mouthpiece  of  others? — I 
think  it  is  his  own  fault  if  he  does.     The  same  tiling 
might  be  said  of  the  Foreign  Office,  the  Home  Office, 
the  Board  of  Trade,  &c. 

9126.  Even  if  ho    knew  nothing  of  the  fine  arts, 
though  he  might  be  an  excellent  Minister  of  Educa- 
tion ? — It  is  not  his  business  to  know  anything  of  the 
fine  arts.     A  political  minister   is  not  chosen  in  our 
country  for  any  special   knowledge  of  his  particular 
department ;  he  is  chosen  for  many  other  considera- 
tions ;    and,  likewise,  he    can    always   get    the    best 
professional  advice    that   he   wants.     I   think   special 
ministers  are  usually  very  imperfect  instruments,  they 
afl'ect  to  know  things,  and  sometimes  they  make  great 
mistakes.     If  they   go    against  the    advice    of    their 
professional  advisers,  who  arc  paid  to  advise  them,  I 
think  they- usually  make  mistakes. 

9127.  Do  you  think   it  desirable  that  the  Minister 
should  know  nothing  practically  of  his  department  ? — 
He  ought  to  know  everything,  as  far  as  human  nature 
will  permit  him.     But  a  Parliamentary  Minister  is  a 
totally  different  instrument  from  a  professional  adviser, 
and  if  you  attempt  to  mix  them,  you  will  be  sure  to 
get  wrong. 

9128.  Even  in  cases  which  are  not  very  technical, 
would   that    hold    good  ? — That  is  another  point.     A 
Political  Minister  is  supposed,  amongst  other  things,  to 
have,  and  usually  has,  strong  instinctive  common  sense. 
He  knows  what  the  feeling  of  the  public  is  ;  he  knows 
what  Parliament  thinks  about  things ,  and  if  he  is  not 
a   man   of  common   sense,    then,   of  course,    whoever 
makes  him  a  minister  is  answerable.     But,  if  lie  lie  a 
man  of  common  sense,  and  he  can  get  the  best   advice, 
and  the  Treasury  allows  him   to  pay  for  it,  then   his 
common  sense  guides  him  to  n  right,  decision,  which  he 
can  justify  to  Parliament.     If  the  theory  that  seems  to 
have  been  pointed  at  be  correct,  the  best  Chancellor  of 
the    Exchequer    would    be    a  great  financial  adminis- 
trator; but  1  do  not  know  that  you  select  Chancellors 
of  the  Exchequer  for  having  shown  that  they  are  very 
successful  iu  finance,  or  political  economy,  or  banking, 
or  commerce,  or  anything  of  that  sort. 

9129.  Who  do  you  say  should  represent  the  Depart- 
ment of  Museums  in  Parliament  ? — The  Minister  of 
Education,  or  his  deputy. 

9130.  You  would  have  all  the  museums  under  one 
minister,  and  that,  minister  should  be  the  Minister  of 
Education  ? — I  would  certainly. 

9131.  On   the  ground  that  museums  are  an  instru- 
ment of  education  ? — Yes,  distinctly  on   that  ground, 
and  that  they  are  of  very  little  use  if  they  are  not  so 
treated. 

9132.  When  you  spoke  of  theTatent  Museum,  did  I 
correctly  understand  you  to  give' that  as  an  instance  of 
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defective  administration  by  an  unpaid  Commission  ? — 
Yes  ;  by  a  Commission  of  Members  who  have  other 
work  to  attend  to,  and  not  specially  paid  for  adminis- 
tering it. 

9133.  But  they  arc  men  of  common  sense,  are  (hey 
not,  having  officers  under  them,  as  the  Minister  would 
have? — That    may    be    so,    but    I   do   not  think  that 
lawyers,  who  are  busily  engaged,  are  the  people  to  direct 
and  manage  a  museum. 

9134.  What    are    the    defects    to  which  you  would 
point  in  the  Patent  Museum  ? — It  seems  to  me  almost 
asleep. 

9135.  Are  you   prepared   to   say  what  ought  to  lie 
done,  and  how  it  could  be  made  useful  ? — If  so  be  that 
Parliament  thinks  fit  to  unite  together  nil  the  various 
objects  which   may  be  considered  to    come   under  the 
class   of   mechanical    and    scientific,  then   I    think    it 
would  be  made  a  museum  like  the  Conservatoire  drs 
Arts  ct  Metiers,  which  ought  to  be  under  a  Minister 
with  proper  responsible  Directors. 

9136.  Do  you    mean    a  museum    of    industry,  or 
merely  a  repository  of  patented  inventions  ? — I  point 
particularly    to   the   mechanical.      Perhaps  you   may 
include  some    others  ;  but    the  Patent   Museum  pro- 
fesses  to    have    the    models    of  patents,    which    are 
usually  very  imperfect  tilings,  and  very  different,  pro- 
bably, from  what    the    ultimate  result   of  the  patent 
shows,  together  with  types   of  ancient  inventions  and 
samples  of  mechanism,  which  are  specimens  rather  of 
history  than  of  anything   else.     You  have  somewhat 
the  same  kind  of  thing  going  on  in  other  institutions, 
and  I  think  it   is  a  pity  that   they  should   not  be   all 
together.     I    do    not    see  why  you    should    have    the 
pattern   of  a  screw  in  the  Patent  Museum  because  it 
is  originated  by  a  patent,  and  a  number  of  patterns  of 
other  screws  exhibited  by  the  Lords  of  the  Admiralty 
because   they   are   connected   with   ships.     I   do   not 
know   why    the    public    should   have    screws    in    two 
places. 

9137.  Arc  the  two  museums  visited  by  the  same 
class  of  people  ? — I  should   think   that   the   men   who 
went  to  look  at  the  screw  of  a  steamer  were  the  same 
class  in  both  places. 

9138.  Are  the  people   who   generally  come  to  the 
Patent  Museum  the  same  people  who  would  go  to  the 
Admiralty  ? — Certainly,  if  they  arc  interested  in  the 
naval  part  of  the  business.     You  have  models  of  boats 
and  models  of  steamers,  of  anchors,  and  all  kinds  of 
things  connected  with  the  marine,  which  may  or  may 
not  have  been  patented,  but  which  somehow  or   other 
have   got  into   the  Patent  Museum,  and    you  have 
precisely  the   same   kind   of  tilings,   within  700  feet, 
belonging  to  the  Admiralty,  in  the  Museum  of  Naval 
Architecture. 

9139.  Substantially,   you   may  say   that   they    are 
almost  under  one  roof  ? — No,  1  cannot  say  that  ;  they 
are  under  different  roofs,  and  under  different  manage- 
ment ;  and  they  are  700  feet  apart. 

9140.  Still,  there  would  be  no  inconvenience  in  a 
visitor  passing  from  one  to  the  other  ? — He  would  get 
wet  if  it  were  a  wet  day,  and  probably  would  not  go. 
The  public  space  is  occupied  in  both  places,  the  public 
money  is  paid  for  administration  in  both  places,  and  I 
have  not  any  doubt  at  all  that  both   space  and  money 
would  be  economised  by  putting  like  things  with  like 
things,  and  the  public  would   not  have  to  pass  from 
one  place  to  the  other,  and  perhaps  not  see  the  things 
after  all. 

9141.  Would  you  put  the  collection  of  Naval  Archi- 
tecture  under    the    Minister    of    Education  ? — Yes, 
without   a   doubt.      It   is  the   case   now   with  great 
advantage.     When   it  was   under  the  Board    of  Ad- 
miralty it  was  not  to  its  advantage,  it  was  perpetually 
shifted  about,  sometimes  in  a  garret,  and  sometimes  in 
a  cellar,  and  the  public  could   not  get  at   it.     Where 
one  person  saw  it  10  years  or  15  years  ago,  I  should 
say  a  thousand  see  it  now.     It  was  not  labelled,  it  was 
not  catalogued  ;  till  it  got  into  the  charge  of  the  Lord 
President,  there  was  no  such  thing  as  a  catalogue, 
there  was  not  a  list,  and  whatever  state  it  is  in  now  is 
owing  to  its  being  under  a  Minister  of  the  Crown 


without  impediment.     Some  old   Admirals   used    to  H.  Cote,  Eta 
think  that  the  Navy  would  go  to  the  bad,  if  the  public          52H 
were  allowed  to  look  at  the  models  of  ships  ;   that  was 

the  kind  of  tradition  whieh  existed  when  Kensington    MJunemi. 

first  took  charge  of  them,  and  they  only  came  over  into      

the  charge  of  the  Lord  President  bec.-ui.-e  |.,,rd  I  ;,.-,„  vill,- 
made  it  a  condition  that  if  the  Department  were  i 
responsible  for  the'  School  of  Naval  Architecture,  il,,. 

models  Should  be  free  to  the  student.-:  to  inspect  „,„! 
use,  and  that  the  public  should  get  what  good  they 
could  out  of  them:  after  the  usual  kind  of  li-hi 
that  takes  place  between  two  Department-,  i 
Granville  was  peremptory,  and  the  things  can.e  I.. 
Kensington.  They  are  now  seen  and  enjoyed  by 
thousands,  whereas,  formerly,  unit*  hardlv  saw  then... 
Added  to  which,  when  those  models  were  in  ilie 
cellars  at  Somerset  House,  there  was  no  useful 
nection  between  the  private  shipbuilding  trade  and 
the  Admiralty.  Now,  we  have  no  dillicnltv  at  all  in 
petting  presents  and  loans  of  the  finest  modell  I'mm 
the  private  shipbuilding  firms  of  the  country,  and  we 
exhibit  them  readily,  with  great  advantage  to  all  parties. 

9142.  Would   you    put   mining   models  under   the 
same  roof,  if  you  had  an  opportunity  of  doing  so,  and 
under    the    same   control? — As  loug    as   you    have  .1 
mining  school  and  a  mining  library,  and  specimens  of 
tin'   mining  trade,  that  is  a  distinct  speciality,  and    I 
should  leave  these  objects  where  they  arc.    Whether  it 
might,  or  might  not,  at  any  time,  be  expedient  to  ha\e 
the  mining  school  and  its  objects  part  of  a  larger  scien- 
tific institution  is  another  question.     If  so  be  that  the 
mining  school  were  part  of  a  great  scientific  school, 
then  I  think  that  the  mining  models  might  form  part 
of  a  Conservatoire  des  Arts  ct  Metiers. 

9143.  You  would  consider  it  no  serious  objection 
that  the  school   should  be  on  one  side  of  the  road  and 
the  models  on  the  other  ? — I  should  consider  that  there 
was  no  serious  objection  if  there  were  easy  and  covered 
communication. 

9144.  When    you    extended    the   functions  of  the 
Minister  of  Education,  by  giving  him  charge  of  all  the 
museums,  would  you  think  it  proper  to  relieve  him  of 
cattle   plague,  and  quarantine,   and    other  matters  of 
that   sort  ? — Certainly,  I  should  do   that  without  re- 
ference to  the  museums. 

9145.  (Professor  Huxley. ,)  Is  the  National  Portrait 
Gallery  under  the  Lord  President  ? — No,  not  under 
the  Lord  President ;  we  are  merely  watchmen ;  we 
merely  provide  the  watching  and   the  police,  and  a 
certain  part  of  the  cleaning.     But   there  is  a  some- 
what   curious     fact    connected    with    the    National 
Portrait  Gallery,  and  that  is  the  great  increase  of 
numbers    (and  that   bears    upon  this   administration 
question)   that  has  taken  place  by  removing  it  from, 
what  is  supposed   to  be,  a  central  situation,   to  an 
inconvenient  situation.     In  the  year  1 870,  the  National 
Portrait  Gallery  at  Kensington  was  visited  by  58,900 
people  ;  it  was  only  opened  nine  months   in  the  year, 
from  April;    whereas,  in  the   preceding  year,    when 
it  was  in  Great  George  Street,  and  when  it  was  open 
all  the  year  round,  excepting  at  Christmas,  the  num- 
bers were   only  24,416,  so   that,  in  nine   months,  the 
numbers  have  been  more  than  doubled  by  moving  it  to 
Kensington,  with  altered  rules  of  admission.     If  you 
ask  me  what  are  the  reasons  of  that,  I  say  because  the 
things  are  much  better  exhibited,  because  the  public 
get  at  them  much  easier,  and  because  they  are  known 
to  the  public  to  be  there ;  in  point  of  fact,  it  is  owing 
to  better  administration. 

9146.  How  has  that  happened  ? — It  has  happened 
by  the  Treasury  insisting  that  the  National  Portraits 
should  come  down  to  Kensington,  in  some  rooms  which 
could  be  applied  for  the  purpose  there.     Great  appre- 
hension  was  expressed   at    their  being  moved   from 
Great  George  Street,  but  the  Treasury  was  peremp- 
tory,  and  insisted  upon   their  coming,  and  such   has 
been  the  result,  that  double  the  number  of  the  public 
have  visited  the  place,  although  in  a  distant  situation, 
because  the  administration  is  improved,  than  did  so 
when  they  were  at  Westminster. 
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JU-IT.  In  Great  George  Mnei  the  collection  was 
in  a  private  house,  and  they  had  to  go  and  knock  at 
,(„.  ,|  -  :  it  was  open  upon  tlirce  days  in  the 

week.  l>nt  nobody  ever  went  there  thiit.  did  not.  find 
iliat  hr  c.'ime  on  the  wrong  day.  I  never  saw  the 
collection  in  Great  George  Street,  though  I  made  one 
,,r  two  attempts. 

9148.  (Chairman.)  Would  you  think  it  desirable 
that  any  public  money  should  be  spent  upon  provincial 
roller!  ions  ? — I  think  that  it  is  most  desirable.  I  think 
the  subject  wants  careful  consideration,  but  it  would 
be  desirable  to  give  a  small  grant  in  aid  of  the  build- 
ings of  museums  in  localities ;  it  need  not  In  ver\  large, 
enough  to  stimulate  the  localities  doing  the  greater 
part  of  t  lie  work.  And  I  think  that  it  would  bo  cer- 
tainly advantageous  to  extend  generally  the  principle 

The  witness 


of  circulation.  I  would  also  give  them  increased  aid  in 
the  purchase  of  things.  When  Mr.  Henley  was  Presi- 
dent of  the  Board  of  Trade,  he  passed  a  Minute  which 
enabled  any  museum,  or  rather  any  school  of  art,  in  t  lie, 
country  to  have  superfluities  out  of  the  Science  and 
Art  collections  at  half  the  original  cost.  If  we  put 
aside  anything  that  we  do  not  want,  then  upon  the 
locality  paving  half  what  it  had  originally  cost,  it  might 
obtain  it.  But  this  assistance  has  hardly  been  taken 
advantage  of.  The  idea  is  beginning  now  to  simmer 
a  little.  Birmingham  is  starting  a  museum  of  manu- 
factures, illustrative  of  the  trades  of  the  district,  and 
Birmingham  desires  to  take  advantage  of  that  Minute  ; 
excepting  that  case,  there  have  been  very  few  places 
indeed,  that  have  cared  to  take  advantage  of  it  and  pay 
for  it. 

withdrew. 


Adjourned. 
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ISAAC  LOWTHIAN  BELL,  Esq.,  examined. 


9149.  (Chairman.)  You  have  been  for  many  years 
extensively  engaged,  have  you  not,  in  some  of  the 
principal  industries  of  the  North  of  England  ? — Yes,  I 
have  been  engaged  in  the  manufacture  of  iron  and 
chemicals — to  a  certain  extent  in  the  manufacture  of 
lead,  and  at  present  somewhat  extensively  in  the  mines 
of  ironstone  and  coal  in  the  North  of  England. 

91.50.  Have  you  taken  an  active  part  in  promoting 
the  establishment  of  the  College  of  Physical  Science, 
which  I  believe  at  the  present  moment  may  be  said  to 
be  actually  formed  at  Newcastle  ? — Yes,  I  took  a  part 
in  it  some  years  ago,  but  at  that  time,  from  some  cir- 
cumstance or  another,  it  failed.  I  suppose  the  neces- 
sity of  such  an  institution  was  not  felt  so  generally  as 
it  is  at  present ;  for  although  we  had  a  very  handsome 
offer  from  the  Duke  of  Northumberland  of  that  day  to 
assist  us  in  its  establishment,  the  public  did  not  regard 
favourably  those  endeavours  at  that  time,  and  in  conse- 
quence the  scheme  fell  through.  There  was  a  variety 
of  circumstances  given  as  the  cause  of  the  failure,  but 
suffice  it  to  say  that  it  was  unsuccessful.  It  has  been 
taken  up  more  recently,  in  fact  I  may  say  within  the 
last  two  years,  and  the  negotiations  were  so  far  ad- 
vanced that  we  were  enabled,  about  three  or  four 
months  ago,  to  bring  the  matter  before  the  public,  and 
it  has  been  very  warmly  received  and  cordially  re- 
sponded to  ;  so  much  so,  that  the  money  that  we 
calculated  upon  requiring,  which  was  30,OOOJ.,  has 
in  a  great  measure  been  raised.  I  think,  at  the  present 
time,  \ve  have  got  somewhere  about  26,0001.  out  of 
the  30.000/.  I  say  26,0001.,  because  that  includes  a 
promise  of  300/.  a  year  from  different  sources,  and 
we  have  capitalised  it,  and  that  brings  the  sum  up 
i"  -oineu-hei-e  about  26,0001.  In  fact,  we  have  no 
apprehension  whatever  of  not  being  able  to  raise  the 
remainder. 

!)!.")  1.  Yon  have  1,000/.  a  year  promised,  also,  have 
.iot.  from  the.  University  of  Durham? — Yes;  in 
fact  that  really  was,  I  may  say,  the  commencement  of 
the  present  movement,  for  the  proof  the  University  of 
1>nrliain  all'onled  to  the  manufacturers  in  the  North  of 
Kngland  of  the  earnestness  with  which  they  regarded 
the  establishment  of  a  College  of  Physical  Science 
really  was,  as  it  were,  the  germ  of  the  attempt  we  are 
now  making. 

'.i\.'>'2.   Has  \onr  knowledge  of  the  state  of  scientific 
in-tni<-tion   among  those  engaged   in   the  industry  of 


the  district  led  you  to  form  a  decided  opinion  that  an 
institution  of  the  kind  is  needed  ? — Yes,  I  entertain 
a  very  strong  opinion  upon  that  point.  I  think  it  is 
essential  for  the  progress  of  the  industry  of  this 
country,  looking  at  the  footing  upon  which  it  is  placed 
now,  that  those  to  whom  is  entrusted  the  management 
of  large  concerns  should  have  generally  a  higher  class 
of  education  than  that  which  they  possess  at  the 
present  time.  At  the  same  time,  I  am  bound  to  say 
that  very  great  progress  has  been  made  by  many  in 
spite  of  their  want  of  instruction  upon  those  questions 
which,  in  my  opinion,  are  of  vital  importance. 

9153.  Have  you,  and  those  with  whom  you  have 
acted,  agreed  very  generally  as  to  the  character  of  the 
College  which  you  desire  to  see  established  ;  that  is  to 
say,  as  to  the   branches  of  science  which  you  wish  to 
see  principally   attended  to  ? — We  are  quite  unani- 
mous upon  the  branches  of  knowledge  which  we  ought, 
in  the  first  instance,  to  undertake,  which  are,  abstract 
science,  namely,  pure  and  applied  mathematics,  che- 
mistry,   geology,  mineralogy,  and  physics.     We  are 
quite  unanimous  upon  these  as  a  commencement,  and 
we  are  also  unanimous,  I  think,  that,  as  soon  as  the 
College  has  the  means,  we  should  have  other  chairs  ; 
for  example,  a  chair  of  biology,  and  a  chair  of  mining, 
and   civil  engineering.     I  have  no  doubt  that  those 
will  follow,  but,  in  the  first  instance,  it  is  absolutely 
indispensable  that  you  should  have  the  pupils  trained 
and  instructed  in  the  abstract  laws  of  which,  of  course, 
those  other  chairs  are  mere  applications. 

9154.  Then  it  is  intended  that,  at  the  outset,  the 
instruction  should  be  of  a  purely  scientific  character  ? 
— Yes,  of  a  purely  scientific  character  ;  and,  as  I  said 
before,  I  hope  to  see  the  time  when  we  shall  have  a 
chair  of  civil  and  mechanical   engineering,    of  course 
including  mining  ;  and  I  would  suggest,  possibly,  a 
chair  for  the  teaching  of  navigation  as  well,  which 
is  a   very   important  matter,  looking   at    the    entire 
change  which  has  come  over  the  nature  of  the  carry- 
ing trade  of  this  country.     Formerly,  almost  all  our 
transport   by   sea  was    carried    on     in    small   vessels 
of   insignificant,  value,  and  generally  commanded  by 
men  of  little,  in  fact,  I  may  say,  of  no  scientific  know- 
ledge whatever.    Now,  on  the  contrary,  the  vessels  arc 
of  .-i  very  large  character,  very  costly  in  their  con- 
struction, and  almost  uniformly   propelled  by   steam. 
So  that  I  cannot  doubt  that  if  a  person  commanding 
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such  n  vessel,  in  addition  to  the  ordinary  knowledge 
of  mutters  mi  pure  navigation,  also,  could   he   made  In 
combine  those  of  n  mechanical  engineering  chin 
it   would  be  to  the,  advantage   of  the    carrying  tnnle 
of  the  country. 

9155.  Do  I  understand  you  to  say  that  the  character 
of  the  teaching  is   not  intended  to  ha\e  reference   to 
the  application  of  tho  sciences  to  practical  purposes  ? 
— I  would  scarcely  go  as  far  us  that,  because,  speaking 
from  my  own  experience  as  a  student  many   years 
ago,  almost  the   whole    range   of  chemical   science, 
and    other    sciences,    too,    at    that    time    even,   was 
always  illustrated  by  their  direct  application  to  the 
Arts.     For  example,   I  never  remember  any  lecture 
upon  heat  in  which  its  application  to  tho  steam-engine 
was  not  dwelt  upon,  and  in  the  same  way,  in  treating 
of  the  chemical  properties  of  iron,  I  never  remember 
hearing  a  lecture  given  upon  this  metal  in  which  tin; 
mode  of  its  manufacture  was  not  described  ;  but  still, 
in  a  course  of  lectures  of  a  general  character,  those 
matters  are  necessarily  treated  in  a  limited  manner. 
A  chemical  professor,  for  example,  does  not,  and  in  fact 
could  not  bo  expected  to  go  so  thoroughly  into  the 
reduction  of  iron  ore  as  a  professor,  we  will  say,  at 
Leoben  or  Liege,  or  any  other  place  with  distinctly 
endowed  chairs,  for  the  purpose  of  teaching  metallur- 
gical science.     This  is  a  class  of  instruction  which  I 
consider  is  much  wanted  in  this  country. 

9156.  Has  the  question  of  applying  to  the  Govern- 
ment for  assistance  been  considered  by  those  who  have 
been  engaged  in  founding  the  College  at  Newcastle  ? — 
Yes,  it  has.     Of  course,  we  are  very  anxious  to  get 
money  from  whatever  quarter  we  can. 

9157.  What  is   the    opinion    generally   entertained 
upon  that  point  ? — I  think  my  colleagues  generally  are 
greatly  in  favour  of  receiving  aid  from  the  Govern- 
ment.    Personally,  I  entertain  a  very  strong  opinion 
upon  that  point.     I  cannot  help  feeling,  when  1  come 
to  London,  and  I  go  to  Jermyn  Street,  to  Kensington,  or 
elsewhere,  and  I  find  Government  money  applied,  I  do 
not  say  otherwise  than  very  properly  applied,  for  the 
purposes  of  instruction,  that  London  is  not  the  best 
place  for  teaching  many  of  those  sciences.     You  have 
no  means  of  seeing  their  application,  and,  in  conse- 
quence, of  concentrating,  Fmay  say,  your  scientific  men 
in  London  and  other  seats  of  learning,  there  is  a  class 
of  men  I  find  on  the  continent  almost  entirely  wanting 
in  England,  namely,  men  of  science  who  have  devoted 
a  great  portion  of  their   time   to  questions  of  applied 
science.     If  an    English    ironsmelter    wishes    to   in- 
form himself  at  all  upon  the  theory  of  ironsmelting, 
or   any    other    matter    connected    with    metallurgy, 
he  is  obliged  for  original  research  to  go  abroad.     He 
must  either  be  able   to  read  German  or  French,  or 
both,  or  he  must  be  content  with  some  translations 
which  have  made  their  appearance  in  this  country. 
I  do  not  mean  to  say  that  there  are  not  a  number  of 
gentlemen  in  Great  Britain  who  have  not  given  great 
attention  to  these  questions,  and  who  have  industriously 
recorded  a  great  deal  of  everything  which  has  been 
done,  in  this  country  and  elsewhere,  and  in  so  doing 
have  materially  promoted  the  science  of  metallurgy  ; 
but  there  are  scientific  men  abroad — for  example,  Kar- 
sten,  who  wrote  several  volumes  upon  the  manufacture 
of  iron,  Griiner,  Krans,  Ebelmen,  Tanner,  Lan,  and 
a  great    many   others,   who  not  only  possess  great 
scientific  acquirements,  but  they  devote  their  scientific 
knowledge  to  the  careful  observation  of  the  operation 
of  the  blast  furnace,  of  the  manufacture  of  steel,  or 
of  the  rolling  mill,  or  puddling. 

91.58.  (Sir  J.  P.  Kay-Shuttleworth.)  Your  desire 
would  be  that  there  should  be,  in  the  great  centres  of 
industry,  scientific  men  who  should  be  giving  their 
attention  to  the  scientific  explanation  of  the  phenomena 
of  industry  by  which  they  are  surrounded  ? — Exactly. 
I  might  take  another  case,  and  it  happens  to  be  a  still 
older  one.  In  the  French  war,  at  the  close  of  the  last 
century,  our  neighbours  were  unable  to  obtain  Ame- 
rican potashes,  when  all  vessels  carrying  English 
produce,  or,  in  fact,  produce  of  any  kind,  were  stopped 
by  our  vessels  of  war,  there  was  a  grave  question  arose 


in   France,  viz.,  obtaining  a   substitute    for   potash".-,    /.  / 
which    they    could    no    longer  gel  from  Ann: 

alkali,  soda,  was  perfectly  well  known,  but,  the  means  of  11  July  1*71. 
proilueing  wlial  you  may  call  tin-  artilicial  alkali  at  ihai 
time  was  very  imperfectly  under-tood.  Tin-  J'Yench 
GorenmUDl  oll'ered  a  reward  for  any  man  who  uould 
di.-cover  the  means  of  obtaining  soda  easily  from  com- 
mon salt,  which,  as  was  well  known,  contains  this 
alkaline  base.  The  result  of  that  application  to  men 
of  science  in  France  w:  .-..very  of  l.el.l 

method  of  getting  soda.  That,  I  suppose,  would  IN- 
somewhere  about  the  year  1792,  and  that  ha-  con- 
tinued to  be  the  process  of  making  soda  in  l-'rancc 
and  in  this  country  from  that  time  down  to  thi<.  I 
do  not  say  that  we  have  not  slightly  modified  it  ; 
we  have  certainly  economised  it,  as  you  ma\  judj_r'- 
from  the  fact  that,  at  that  time,  soda  was  selling  by 
my  predecessors  in  the  North  of  England  at  (ii> 
ton,  that  which  last  year  was  sold  for  60*.  J  ma\ 
mention  that  this  School  of  Science  in  the  North  of 
England  is  gaining  great  favour,  aw  may  be  evinced  by 
the  fact  that  the  Corporation  of  Newcastle  uniinim. 
last  year  voted  100/.  a  year  towards  its  maintenance,  and 
as  the  Corporation  of  Nuwca.-tle  represents,  you  ma> 
say,  the  generality  of  the  ratepayers  and  men  connected, 
not  only  with  the  manufactures,  but  also  with  . 
interests,  you  may  judge  from  that  that  this  body  at- 
taches great  importance  to  it,  and  I  may  state  gene- 
rally that  the  necessity  of  scientific  instruction  is  daily 
becoming  more  fully  recognised.  For  example,  there 
are  established  in  Newcastle  two  or  three  professional 
chemists  who  are  solely  employed  in  making  researches 
for  manufacturers  with  regard  to  the  value  of  the 
materials  they  are  about  to  purchase,  the  generality  of 
which  arc  now  bought  upon  what  is  really  their  com- 
mercial value.  I  remember  quite  well  the  time  when 
purchases  were  made  at  prices  based  upon  the  usual 
character  it  had  in  the  market ;  but  now,  if  a  manufac- 
turer is  going  to  buy,  we  will  say,  black  oxide  of  man- 
ganese for  the  manufacture  of  chlorine,  it  is  uniformly 
bought  according  to  the  quantity  of  pure  oxide  of 
manganese  that  it  contains.  Coke  is  now  esteemed  by 
the  iron  trade  in  Middlesborough  according  to  its  free- 
dom from  ash  and  sulphur,  therefore,  showing  how  the 
value  of  this  article,  which  has  become  one  of  enormous 
consumption,  is  recognised  by  the  quantity  of  pure  car- 
bon which  it  contnins,  and  also  its  freedom  from  what  we 
consider  a  deleterious  substance,  namely,  sulphur.  We 
may  reasonably  hope,  by  having  men  of  pure  science 
settled  in  manufacturing  districts  and  brought  in  con- 
tact with  those  great  industrial  questions  of  the  day, 
that  they  would  be  more  likely  to  have  their  attention 
directed  towards  departments,  metallurgical  or  mining, 
or  any  other  applied  science,  than  they  could-  possibly 
have  here  in  London,  where  they  rarely  have  an 
opportunity  of  meeting  either  the  one  or  the  other.  In 
Germany,  in  France  and  Belgium,  in  Sweden,  and,  in 
fact,  wherever  I  have  gone,  you  find  men  of  great 
scientific  acquirements  whose  attention  ha-  been 
directed,  I  will  not  say  exclusively,  but  very  greatly, 
to  science  applied  to  art,  and  you  invariably  find 
practical  schools  of  science  established  where  Un- 
practical science  is  itself  required. 

9159.  {Chairman.)  I   do  not  understand   that  you 
would  desire  that  such  schools   should  be  entirely  sup- 
ported   by    the    Government  ? — No  ;     I    think    tha: 
the  best  guarantee   which  a  community   like  that    of 
Newcastle  can  give  to  the  central  body,  namely,  the 
Government  here,  of  the  necessity  ofcstablishmeiiis  of 
this  kind,  is,  by  doing  something  thcmseh  -lung 
the  Government  to  assist  to  a  certain  extent. 

9160.  Have  you  any  decided  opinion  as  to  the  form 
in  which  Government  assistance  could  best  be  rendered, 
supposing  it  were  decided  that   such  assistance  should 
be  given  ? — No,  I  cannot  say  that   1   have  any  decided 
opinion. 

9161.  Or  with  regard  to  any  particular  professor- 
ships ? — I    do    not    suppose    that   it    would    be  very 
material  in  what  shape  tho  assistance  came  ;  if  the 
Government  choose  to  endow  professorships,  or  moke 
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'  L  JM1  E,a    pecuniary  grants  for  the  general  purposesofthc  College, 

' 1  would  be  a  mailer  of  indifference. 

11  July  1871.        jiliiL'.  Arc  you  able  to  .-tate  whether  the  Royiil  School 

,,f  Mi,,,.,  in.Icrmyn  Street  1ms  had  any  influence  on  the 

industry  of  the  district  with  which  you  are  connected  ? 

I  cnnnot  s;iy  that  1  have  been  able  to  trace  it,  but   it 

i-.  perhaps,  that  I  mn  not  acquainted  with  the  particular 
institution  at  which  every  young  man  who  was  destined 
lor  cither  the  mining  or  manufacturing  profession 
wa-  i.lncated  :  at  the  same  time,  it  must  be  perfectly 
understood  that  I  do  not  offer  any  disparaging  opinion 
with  regard  to  the  school.  I  have  the  pleasure 
of  knowing  some  of  the  professors  there,  and  1  am 
quite  certain  that  there  are  abundant  means  afforded 
in  Jermyn  Street  of  acquiring  a  perfectly  sound 
scientific  education  ;  and  if  any  student  goes  there 
and  does  not  learn,  it  is  not  the  fault  of  the  teachers. 

9163.  Do  you  know  any  persons  engaged  in  any  of 
the  works  at  Newcastle  or  the  neighbourhood  who 
have  been  educated  at  the  College  of  Chemistry,  which, 
as  you  are  aware,  may  be  considered  as  a  portion  of 
the  School  of  Mines  ? — No.     I  know  more  who  have 
been  educated  at  King's  College ;  it  is  quite  possible, 
however,  that  there  may  be   some  in   the  North  of 
England  who  have  beer,  educated  in  Jermyn  Street. 

9164.  What  elass  of  pel-sons  do  you  anticipate  will 
form  the  chief  portion  of  the  students  at  the  College  ? — • 
To  be  of  the  use  that  is  expected  from  the  College,  I 
would  hope  that  young   men   who   seek   to  become 
managers  of  manufactories  would  be  educated  there. 
As  I  said  before,  our  manufactories   in   great  measure 
have  been  superintended  by  practical  managers  with- 
out any  particular  scientific  acquirement,  and  the  fact 
is,  that  we  have  only  had  a  poor  chance  of  retaining 
as  foremen  persons  of  education,  because  an  educa- 
tion such  as  I  consider  essential  is  so  rarely  met  with, 
that  a  young  man  who  possesses  any  scientific  know- 
ledge very  soou   gets    advanced  beyond  the   position 
of  a  mere  foreman.     The  market  is  not  sufficiently 
well   supplied.      I   have   had    experience    myself    of 
having  self-taught  men  as  chemists,  who  proved  them- 
selves very  able  men  as  managers,  but  they  were  very 
soon  able  to  take  their  talents  to  a  very  much  better 
market  than  I  could  afford. 

9165.  Where  do  they  find  a  better  market  ?— The 
better  market  was  this,  that  they  commenced  business 
for  themselves.     There  are  always  people  to  be  found 
with   capital,  but  without   special    knowledge,    who 
are  very  glad  to  find  a  person  of  sufficient  scientific 
acquirements,  and  sufficient  ability  and  character  to 
whom  to  offer  a  partnership. 

9166.  Do  you  think  that  the  influence  of  the  Foreign 
Schools  of  Mines  has  made  itself  visible  in  any  improve- 
ments which  have  been  introduced  on  the  continent, 
which  you  do  not  see  examples  of  in  England  ? — I 
really  cannot  say  but  what  we  have  held  our  own 
place  wonderfully.     There   was  an   outcry   made,    I 
daresay  you  may  remember,  a  short  time  ago  upon  the 
alleged  decadence  of  the  manufacture  of  iron  in  this 
country  as  compared  to  other  nations,  or,  perhaps,  I 
should  put  it  more  correctly  that  the  manufacturers 
abroad  were  greatly  outstripping  us.     I   thought   it 
necessary  to  defend  my  fellow-manufacturers,  who  I 
thought   were  unduly  disparaged,  by  proving  that  in 
point  of  fact,  really,  almost  all  the  great  improvements 
in  the  manufacture  of  iron  had   emanated   from   this 
country. 

9167.  In  spite  of  their  want  of  science  ? — Yes,  in  spite 
of  their  want  of  science.    We  were  the  inventors  of  the 
blastfurnace  ;  of  the  hot  blast ;  of  puddling;  of  rolling  ; 
and  of  'Bessemer  steel.     I  should  like  any  person  who 
entertains  a  different  opinion  to  mention  any  discovery 
of  a  more  important  nature  than  these  ;   but  I  think, 
notwithstanding,  we   may  very  often  be   misled  from 
•want    of   sufficient    scientific    knowledge.        I    will 
state  n  case  which  is  attracting  a  certain  amount  of 
attention  at  the  present  time,  namely,  the  quantity  of 
fuel  required  in  the  smelting  of  iron.      To  any  one 
•who  has  paid  any  attention  to  this  question,  it  is  a 
|n  rl'ectly  well-known  fact  that  the  absolute  quantity  of 
heat  evolved  by  the  combustion  of  coal,  as  it  is  burnt 


in  the  blast  furnace  and  utilized,  is  only  to  the  extent 
of  50  per  cent,  of  its  full  power.  The  question  waiting 
solution  is,  whether  the  nature  of  the  process  admit" 
of  further  improvement,  and,  if  so,  its  extent,  and 
we  might  be,  in  the  absence  of  scientific  inquiry,  led 
into  a  very  expensive  search  after  this  50  per  cent, 
which  we  are  losing  now. 

9168.  (Sir  J.  P.  Kay-Shuttkworth.)    Considerable 
advance  has  been  made  in  the  economy  of  heat  in  tho 
process  of  smelting,  has  there  not  ? — Yes,  very  great, 
indeed.      When  we  first  commenced  blast  furnaces  at 
Middlesbro',  we  thought  that  we  were  skilful  smelters  if 
we  could  make  a  ton  of  iron  with  35  cwt.,  whereas  it  is 
now  reduced  to  22  or  23  cwt.  Of  course,  there  is  always 
one  question  of  a  non-scientific  character  of  which  we 
cannot  lose  sight.     We  may  be  carrying  on   an  opera- 
tion in  an  imperfect  way,  but  we  cannot  afford  to 
ignore  the  question  of  what  we  are  going  to  gain  by 
any  economy  introduced  in  the  manufacture.     That 
we  must  keep  before  us,  and  if  the  cost  of  the  means  of 
saving  the  coke  that  I  have  just  spoken  of  exceeded 
the  value  of  the  coke,  of  course  we  turn  a  deaf  ear  to 
the  science,  and  we  go  on  in  our  old  way ;  but,  at  the 
time  that  I  spoke  of,  the  value  of  coke  in  the  North  of 
England  was  6s.  a  ton,  whereas  it  is  now  12s.,  and 
we  can  afford  now  to  do,  and  in  fact  are  compelled 
now  to  do,  that  which  we  could  not  do  before. 

9169.  Probably  it  is  in   consequence  of  the  great 
part  which  the  economical  question   plays  in  all  those 
improvements  in  manufacturing  processes,  that  a  very 
great  proportion  of  the  suggestions  tending  to  inven- 
tion have  proceeded  from   working   men,   and   very 
often  from  men  without  anything   beyond  a  practical 
knowledge? — I  do  not  quite  understand  whether  the 
honorable  baronet  is  speaking  generally. 

9170.  That  is  almost  universally  the  case,  for  ex- 
ample, iu  the  textile  manufacture,  is  it  not  ? — With 
that  I  have  little  acquaintance,  and,  therefore,  cannot 
say,  but  certainly  in  those  operations  which  are  more 
or  less  of  a  chemical  nature  it  is  not  so.     I  can  quite 
understand  that  a  man  daily  watching  the  action  of  a 
shuttle  may  raise  himself  to  the  position  of  an  inventor  ; 
but  if    an    improvement  is    to   be    suggested   by  a 
distinct   knowledge   of  the   chemical  properties  of  a 
body,  which  properties  you  cannot   see,  and   which 
you    cannot   trace,   then  I  think   probably  you  will 
find  that  very  few  improvements  indeed  have  ema- 
nated from  uneducated  men  in  recent  times.     About 
the  year  1840  or  1839  it  struck  the  King  of  Naples 
that  it  would  be  a  very  wise  thing  to  lay  a  heavy 
duty  on    sulphur,  because  he    knew  quite  well   that 
at  that  time  he  had  the  monopoly  of  all  the  sulphur 
in  the  world,  practically  speaking,   and   accordingly 
he  sold  this  monopoly   to   a   French   company,   who 
raised  the  price  of  sulphur  in  one  twelvemonth  from 
about  51.  a  ton  to  13/.     No  working  man  could  have 
devised  a  substitute  for  sulphur,  but  a  chemist,  who 
knew  perfectly  well  that  bisulphide  of  iron,  or  ordi- 
nary iron  pyrites,  might,  by  suitable  treatment,  furnish 
our  chemical  works  with  sulphur.     That  of  course  re- 
quired knowledge  which  no  purely  practical  man  could 
by  any  possibility  possess. 

9171.  The  tendency    of   my  question   was    by  no 
means  to  disparage  the  value  of  scientific  knowledge, 
but  what  I  wanted  to  bring  out  rather  was  the  exceed- 
ing economical  value  of  practical  knowledge  iu  com- 
bination with  scientific   knowledge  for  the  develop- 
ment of  now  processes  ? — Undoubtedly ;  and  that,  really, 
to  a  great  extent,  is  the  drift  of  my  argument.     1 
am  simply  putting  the  matter  rather  in  a  different  way 
to  that  in  which  you  have  put  it ;  that  is  to  say,  that 
the    manufacturers   themselves  must  have    a  certain 
amount  of  scientific  knowledge  in  order  to  make  the 
improvements  which  we  are  speaking  of. 

9172.  Did  not  the  conviction  of  the  exceeding  value 
of  practical  knowledge  tend  in  former  times  to  some 
rather  exaggerated  ideas  as  to  the  mode  of  training 
young  men,  for  example,  in  mining  and  engineering^ 
without  any  previous  or  accompanying  scientific  in- 
struction ? — I  have  no  doubt  of  it ;  in  fact,  I  am  quite 
old  enough  to  remember  the  time  when  you  could  not 
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nay  n  more  disparaging  thing  of  a  manufacturer  than 
to  say  that  he  was  a  man  of  theory — a  mere  m:ui 
of  theory  l»eing  n  man  who  was  rwilly  educated  in  the 
principles  of  science.     You  cannot  got  the   manager 
of  works,  a  man  of  no  education  at.  all,  to  lake  proper 
interest  in  an  improvement  in  the  absence  of  all  kinds 
of  information  on  (lie  mailer.      If  you  take  any  Opera- 
Bon,   say  chemistry,   you    often    fail   at   lirsl,    and    ll-.il 
because   the  men    to  whom   you   hnve   lo  entrust   its 
elaboration,  of  course,  are  new  to  it.     An   ordinary 
manager  of  works,  having  no  skill  in  a  new  operation, 
and  being  guided  by  ,,o  hope  from  having  ,-i  knou  ' 
of  that   which   possibly    may    be  accomplished, 
heart,  and  1  have    no  doubt  that    many   failures   have 
really  resulted  I'n.mi  this  want  of  knowledge. 

9173.  1  gather  that  you  are  hopeful   that   the   ex- 
aggerated reliance  which  has,  in  times  past,  been  placed 
upon  mere  practical  knowledge  is  being,  in  the  north, 
superseded    by    a  just,   appreciation    of  the   value  of 

scientific  knowledge  combined  with  practical  ? Yes, 

that  i.s  my  very  decided  opinion. 

9174.  And  you  think   that  it    would  be  u    great 
advantage  to  manufacturers  in  the  north,  if  men  of  the 
highest  scientific  qualifications  were  induced,  by  bein-r 
appointed  professors,  or  by  other  motives,  lo  settle  in 
the  great  centres  of  those  manufactures,  and   if  their 
knowledge  were  available  both  as  a  source  of  instruc- 
tion and  likewise  as  a  means  of  improving  the  processes 
after  scientific  observation  ? — Yes,   such  is   my  belief. 
I  am  far  from  supposing,  however,    that  anyone  po-- 
sessing  scientific  information  ought  necessarily  to  be 
expected   to   propound   and  cany   into   practice  dis- 
coveries   of    great    industrial    importance,   for  these 
require  constant  study  and  close  attention.     As  an  in- 
stance, I  might  give  the  Pattinson  process  of  desilver- 
izing lead,  a   very  simple  operation,  but  one  which 
I  know  personally  required  both  time  and  considerable 
scientific  knowledge  for  its  elaboration. 

917.5.  When  some  considerable  discovery,  like  Fara- 
day's ben/me,  or  Scheele's  discovery  of  the  influences 
of  chlorine,  comc.s  into  the  hands  of  men  of  partial 
scientific  knowledge  and  of  constant  habits  of  obser- 
vation, they  apply  this  knowledge  to  manufacture  ? 
—I  forget  about  benzine,  but  Sehcele's  discovery  of 
chlorine  came  into  the  hands  of  Charles  Tennant,  of 
Glasgow,  the  manufacturing  chemist  of  that  day, 
and  he  applied  it  to  the  purposes,  as  we  all  know 
now,  of  bleaching.  In  fact  I  do  not  know  where 
we  should  be  if  we  had  not  chlorine  now ;  for  it  would 
be  impossible  to  carry  on  the  manufacture  of  paper 
in  this  country  without  chlorine,  or  some  substance 
of  an  analogous  character,  because  esparto  grass, 
which  has  supplanted  in  a  great  measure  the  use  of 
rags,  would  be  useless  without  bleaching  powder  and 
cheap  alkali. 

9176.  In  the  same  way,  with  regard  to  anuliue,  and 
the  colours  which  have  been  consequent  discoveries, 
these  have  been  developed  by  many  persons,  some  of 
them  of  considerable  scientific  knowledge,  but  gene- 
rally in  connexion  with  manufacture  ? — I  take  it  that 
that  will  always  be  the  history  of  these  things.    First 
of  all,  there  is  a  man  who  elaborates  Scientific  truth  : 
[   may   take   the  case  of  Oersted's  discovery  of  the 
deflection  of  the  magnetic  needle  by  electricity,  subse- 
quently applied  to  the  electric  telegraph. 

9177.  You  would  have  both  men  of  a  high  scientific 
class  devoted  to  research,  and  men  of  similar  capacity 
devoted    to  instruction,    and    you  would    have    them 
placed  in  the  centres  of  manufacture  in  order  that  their 
influence  might  in  various  ways  be  felt  in  the  develop- 
ment  of   manufacturing  prosperity  ? — Yes,  I  would. 
Of  course,  I  must  not  be  understood  as  pretending  that 
men  of  pure  scientific  attainments  never  make"  bril- 
liant discoveries  in   matters  of  practical  application. 
The   contrary  is    proved  by  Sir   Humphry    Davy's 
invention   of    the   safety  lamp,  and    by   many   other 
cases. 

9178.  (Dr.  Sharpcy.)  Would  you  kindly  mention 
what  is  the  usual  course  of  a  young  man  who  wishes 
to  become  an  engineer,  or  a  manufacturing  chemist,  or 
a  metallurgist  ?— If  you  will  take  a  mining  engineer, 
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the  usual  way  almost  without  exception,  I  think,  in,  for 

young  men  to  become  apprentices  to  mining engin  

and   so  will,  chemical  manufacturers  ;  but,  as  a  rule!     11  July  1871. 

previous  cultivation  of  science,  in   my  opinion,  has      • 

rery  often  been  too  little  attended  to. 

9179.    Would  yon  underhand  that  those  yotmjr  men 

would  go  through  the   purely  scientific    branch!*    of 

prepnratOry  study  before  they  entered  upon  ,)„.;,. 
pupilage  with  Ihe  engineer  or  the  manufacturer  ?_ 
i"1  """ll1  '"•  :l  difficult  c|iie-iion  (o  answer,  and  I 
h;m. no  doubt  it  would  vary  a  good  deal  with  the  in- 
dividual. For  example,  with  twine  persons,  possibly, 
havingonce  thrown  off  whai  iheV  might  consider  their 
schoolboy  days,  they  might  not  like  to  resume  them  • 
but  there  are  other  young  men  who,  perhaps,  having 
'><•<•>;  al  school  and  then  sent  into  a  workshop,  and 
finding  how  valuable  a  certain  amount  of  scientific 
knowledge  would  be,  might  apply  themselves  with 
greater  energy  to  scientific  study. 

9180.  With  respect,  to  the  courses  of  applied  science 
SUCh  08  engineering  or  manufacturing  chemisn-y,    or 
metallurgy,  would    you    recommend    that    the    mmib 
should  first  of  all   learn   something  of  practical  work 
in  an  engineer's  office,  or  in  a  workshop,  before  they 
go  to  those  practical  classes,  or  might  they  !*•  simul- 
taneous'—Certainly  not  simultaneous.      If    ho    were 
engaged  in  a  workship,  I  am  quite1  certain  that  the 
physical    fatigue    which    hn    would    have   to   undergo 
would  render  him   utterly  unfit  for  attending  properly 
to  his  duties  as  a  student.     IVsides  this,  there  would 
be  divided  attention,   which,  in   my  opinion,  is  unfa- 
vourable for  mental  labour. 

9181.  Would  you  have  him  go  through  those  courses 
of  applied  science  in  a  science  school  before  he  enters 
on  his  apprenticeship  or  pupilage  ?— On  the  whole,  I 
think  this  would  be  the  best  mode  of  procedure. 

9182.  I  was  thinking  of  any  curriculum  which  mi«ht 
be  proposed  for  the  students  in  the  School  at  New- 
castle ?--Iu  sonic  cases,  I  do  not  think  it  would  be  a 
bad  plan  for  a  young  man   to  go  into  a  workshop  for 
two  or  three  years,  and  there  learn  how  much  he  was 
required   to  know,   to  act  as  an  incentive  to  him  in 
endeavouring  to  acquire  the  necessary  knowledge. 

9183.  (Professor  Huxley.)  Are  you  acquainted  with 

the   system   of  the    Whitworth   scholarships? No, 

except  just  reading  about  them  in  the  newspapers 

9184.  Do  you  know  the  general  arrangements  and 

plan   of  the   scholarships?— Merely  from  readin"  of  . 

them  at  the  time. 

9185.  Young  men  obtain  them  by  examination  in 
the-  first  place,  and  then   pass   into  the  workshop  ? — 
There  you   see  the  workshop  follows  an   amount  of 
study. 

9186.  There  is  also  a  practical  examination   in  the 
use  of  tools  as  part  of  the  examination  ? — Yes.    There 
has  been  a  good   deal    said   in  this    country   about 
the   necessity  of  having  practical  workshops,  where 
the  young  men  can  learn  their  business.     I  think  the 
proper  way  is  to  be  thoroughly  grounded  in  abstract 
science  in   the  first   instance.     Whether  it  may  not  be 
advisable  to  take  a  young  man  into  the  workshop  at  a 
time  of  life,  perhaps,  when  he  accommodates  himself 
more  easily  to  a  slate  of  things  entirely  different  from 
that  to  which  he  has   been  accustomed,  I  am  not  pre- 
pared to  say.     I  think  possibly  it  might  be.     But  I  am 
certain  of  this,  that  when  a  young  man  is  beginning 
really  to  learn  (ho  science  which  is  to  assist  him  in  after 
life,  the  proper  thing  is  to  throw  all  practical  questions 
aside,  and  devote  himself  to  pure  science  exclusively. 

9187.  (Dr.  Sharpey.)  I  asked  you  the  question 
will,  reference  especially  to  engineering,  because  some 
eminent  persons  have  pointed  out  that  there  was  a 
difficulty  in  instructing  students  in  science  applied  to 
engineering  when  they  were  unacquainted  with  many 
of  the  objects  to  which  they  would  have  to  refer ;  for 
example,  although  the  professor  might  speak  of  con- 
necting rods  and  various  things  of  that  kind,  they  had 
no  notion  of  them,  and  it  was  thought  that,  before 
entering  upon  the  courses  of  science  applied  to  engi- 
neering, it  might  be  useful  to  get  some  practical  ac- 
quaintance with  the  objects ;  but  that  does  not  apply 
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I.L.BeUtE*<i.   >"  much  to  chemical  works  I  prosumo  ? — No.     I  do 

' L      '  not  imagine  that  the  absence  oi  thai  knowledge  would 

11  July  i87i.    i'  jreat  b«  to  »  young  man  to  learning  those 

'• branches  of  science   intended   i"  lie  taught   iu  Hiich  a 

-ehot,l  aa  we  propose  establishing  at  Newcastle. 

!HSS.  Would  you  advocate  ill  nil  the  establishment 
of  workshop^  in  connexion  with  the  College? — No,  I 
would  not.  1  think  it  would  l>e  labour  in  vain.  In 
the  first  place,  it,  would  be  a  never-ending  source  of 
expense.  A  planing  machine  of  to-day  is  unlike  a 
planing  machine  of  10  years  ago,  so  thai  unless  you 
were  prepared  to  fit  up  such  a  workshop  with  im- 
proved tools,  it  would  be  of  little  service. 

9189.  You  mean  that,  the  school  workshop  would  be 
behindhand  with  the  actual  factory? — Undoubtedly  it 
would. 

9190.  And  the  practical  manufacturer  would  be  iu 
advance    of  the   professor? — Yes.    It  would  be,  of 
course,  an  advantage  if  we  had  such  a  school  as  I  am 
advocating  established  at  Newcastle,  and  then  enlarged 
so  as  to  embrace  civil  and  mechanical  engineering. 
Nothing   would   be  easier   than  for  the  professor  to 
have  a  field-day  on  which  manufacturing  and  similar 
establishments  could  be  inspected.    I  do  not  say  that 
you  cannot  see  any  of  them  in  the  neighbourhood  of 
London,  but  you  cannot  see  them  as  you  see  them 
with  us,  where  they  are  so  numerous. 

9191.  That  would  be  a  strong  reason  for  establish- 
ing such  a  school  on  the  site  of  manufacturing  indus- 
try ? — Yes,  certainly. 

9192.  (Professor  Smith.)  How  soon  is  it  proposed 
that  the  classes  of  the  Newcastle  College  of  Science 
should  commence  ? — I  should  answer  that  question  by 
laying  on  the  table  the  last  decision  which  was  come 
to  on  the  25th  May,  which  is  as  follows : — 

The  NEWCASTLE-UPOX-TYNE    COLLEGE    OF  PHYSICAL 
SCIENCE,  in  connexion  with  the  University  of  Durham, 
will  open  on  Saturday,  the  7th  of  October  next. 
THE  course  of  study  will  extend  over  two  years.     There 
Will  be  three  terms  in  each  year.     The  length  of  each  term 
will  be  from  10  to  12  weeks. 

Lectures  will  be  given  by  professors  on  the  following 
subjects  :  pure  and  applied  mathematics,  chemistry,  experi- 
mental physics,  geology,  mineralogy,  and  biology.  Special 
attention  will  be  paid  to  the  application  of  science  to  engi- 
neering, mining,  manufactures,  and  agriculture. 

The  charge  for  each  course  of  lectures  will  he  five  guineas 
a  year ;  a  separate  charge  will  be  made  for  the  use  of  the 
laboratory ;  the  fee  for  admission  to  the  college  will  be  one 
guinea. 

Four  exhibitions  of  \bl.  a  year  each,  and  tenable  for  two 
years  by  persons  pursuing  their  studies  at  the  college,  will 
be  open  to  public  competition  in  the  week  after  the  meeting 
of  the  college. 

Two  similar  exhibitions  will  be  awarded  to  the  two  can- 
didates for  the  examination  held  on  June  12th,  13th,  and 
14th,  by  the  University  of  Durham,  for  persons  not  members 
of  the  University,  who  shall  most  distinguish  themselves  in 
subjects  allied  to  physical  science,  supposing  them  to  attain 
a  sufficient  standard  of  excellence. 

Applicants  for  admission  to  the  college  are  desired  to 
communicate  with  Mr.  Theo.  Wood  Bunning,  College  of 
Physical  Science,  Newcastle-upon-Tyne. 

9193.  You  have  got  over  the  difficulty  about  build- 
ings altogether,  have  you  not? — We  have  got  over 
the  difficulty  about  buildings  by  an  offer  of  acconimoda- 
tion  of  lecture  rooms  already  in  existence.     These  are 
very  good,  but  the  building  or  buildings  in  which  they 
are  placed  are  deficient  in  laboratory  accommodation. 
At  the  same  time,  Fshould  greatly  prefer  a  building 
expressly  erected  for  the  purpose  of  the  college. 

9194.  But  you  have  at  present  sufficient  accommo- 
dation for  a  chemical  laboratory  ? — Yes,  but  the  che- 
mical laboratory  is  rather  a  weak  point  with  us. 

9195.  (Cluiirman.)  1  believe  you   have   four  pro- 
fessors actually  appointed  ? — Yes  ;  but  there  is  another 
professorship  which  we  are  very  anxious  indeed  to  see 
appointed,  as  forming  a  very  important  groundwork 
of  the  geological  chair,  I  mean  that  of  biology.     We 
have  not  yet,  been  able  to  see  our  way  to  appointing  a 
professor  to  such   a  chair  from  want  of  funds,  but  we 
attach  great  importance  to  it. 


9196.  Do  you  think  it   would  be  difficult  to  form 
the.  College  on  the  scale  that  you  would  liko  to  Bee  it 
without  some  a>:-i^tan< -c.  from  Government  ? — Upon  the 
scale  I  should  hope  to  see  such  an  educational  institu- 
tion established,  1  think  there1  will  be  some  difficulty  in 
obtaining  a  continuance  of  that  support  which  will  he 
required  for  its  maintenance.      Besides,  there  i 
moral  .status,  I  think,  that  a  grant  of  that  kind  nflonls 
to  an  establishment  like  that  of  a  College  of  Science. 
Recognition  on  the  part  of  Government,  of  such    an 
institution   being    necessaiy,  would    carry   a    certain 
amount  of  weight. 

9197.  Do  you  contemplate  the  College  always  re- 
taining its  scientific   character,  and  not  becoming  a 
place  of  general  education,  like  Owens  College  ? — No, 
I  will  not  say  even  that.    If  means  were  afforded  to  us, 
I  do  not  say  that  I  would  not  like  to  see  its  usefulness 
extended. 

9198.  (Sir   J.   P.   Kay-Shuttleworth.)  Have  you 
formed  any  conception  of  the  connexion  which  the 
College  of  Science  in  Newcastle  might  have  with  the 
Durham  University,  so  as  to  enable  the  University  to 
grant   proper   diplomas    or    certificates    of   scientific 
acquirements  which  might  be  useful  as  stimulants  to 
students  in  the  course  of  their  study? — Yes,  I  think 
that  that  is  a  very  great  convenience,  and  is  a  ready 
mode  of  ascertaining  at  once  whether  a  young  man, 
either  in  mathematical   or  chemical   knowledge,    has 
acquired  a  certain  position  by  his  being  the  possessor 
either  of  a  certificate  of  merit,   or   a  distinct  degree 
granted  by   the  University ;  and   as  we  have  found 
the   University  already  provided  with  all  the  means 
of  granting  such  certificates,  and  willing  to  assist  us,  I 
think  the  affiliation  of  this  new  body  with  the  Uni- 
versity of  Durham  is  a  very  admirable  one. 

9199.  You  would  probably  think  that  that  affiliation 
and  the  recognition  by  the  Government  would  form 
a  part  of  the  stimulus  to  public  opinion  in  the  North 
of  England,  and  be  the  source  of  benefactions  and 
bequests    for    the    furtherance    of  the  objects  of  this 
College  of  Science  ? — I  entertain  a  very  strong  feeling 
in  favour  of  that  view. 

9200.  (Chairman.)  Can  you  tell  us  what  arrange- 
ments have  been  made  with  respect  to  the  government 
of  the  new  College  of  Science   at  Newcastle  ? — The 
University  of  Durham,  by  virtue  of  its  gift  of  1,0001. 
a  year,  at  the  present  moment  reserves  to  itself  the 
election  of  two  of  the  professors,  but  so  far  from  wish- 
ing to  introduce  a  greater  amount  of  influence  in  the 
government  than  it  might  be  supposed  to  be  justly 
entitled  to,  under  all  the  circumstances,  reserves  one 
third  only  of  the  representation  upon  the  governing 
body. 

9201.  I  believe  that  the  endowment  by  the  Univer- 
sity of  Durham  was  conditional,  was  it  not,  on  a  cer- 
tain  amount  being  raised  by  the  public,  which  has 
been   raised,  and,  on  that  being  secured,  they  were, 
willing  to  make  the  whole  of  the  arrangements  per- 
manent with  respect  to  money,  and  in  other  respects 
also  ? — The  first  idea  was  to  make  it  an  experiment 
for   six   years,  that  is  to  say,  the  University  would 
endow  the  College  with  1,000/.  a  year  for  six   i 
provided  we  did  the  same.     The  fact  is  we  were  rather 
apprehensive  regarding  the  success  of  the  scheme  at 
first,  seeing  how  little  success   had   attended  nil  our 
efforts  before,  and  we  thought  we  might  only  meet  with 
a  moderate  amount  of  public  support ;  but  when  we 
found  wo  were  able  to  raise  1,000/.  a  year  in  perpetuity, 
then,  of  course,  we  altered   our  plans,  and  instead  of 
attempting  to  get,  I   think,  some  15,0007.,  we  went  in 
for  30,(XX)/.,  and,  as  I  li.ivc  told  you,  we  have  obtained 
promises    for    nearly   30,000/.,  so   that    there  is  no 
question  about  the  permanent  means  of  being  able  to 
cany  it  on  upon    a    limited  scale  ;  but,  to  place  the 
intended  College  at  Newcastle  upon  the  footing  upon 
which  I  should  like  to  see  it  established,  more  means 
will  be  required,  and  I  think  we  are,  if  Government 
extends  assistance  to  any  educational  establishments, 
fully  entitled  to  bo  similarly  treated. 


The  witness  withdrew. 
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9202.  (Chairman.)  I   believe  you   have   taken  an 
active   part  in   promoting   the   establishment   of  the 
College  of  Physical  Science  at  Newcastle  which  hafi 
just  been  formed? — Yes,  1  ha\c. 

9203.  HAS' your  experience  of  the  district  led  you 
to  form  u  very  decided  opinion  as  to  the  importance  of 
such  an  institution  being  established   in  thai,  district  '{ 
— Most,  decidedly  so. 

9204.  What  arc    the    objects    that    you    have    had 
chiefly  in  view  in    promoting  the    establishment  of 
this  College  ? — The  diffusion  of  scientific  knowledge 
generally.     There  is  almost  a  total  absence  of  such 
knowledge  amongst  persons  who  arc  engaged  in  manu- 
factures, mines,  agriculture,  and  so  on  ;  and  it  is  quite, 
manifest   that    by   communicating    to   those   persons 
scientific  knowledge  you  will  enable  them  to  work  in 
the  light  instead  of  working  in  the  dark,  as  they  arc  at 
present ;  all  their  practice  being  rule  of  thumb  work. 

9205.  Would  that  description  apply  almost  univer- 
sally to  those  engaged  in  the  manufactures   of  the 
district  ? — I  think  so ;  certainly  to  engineering,  to  all 
chemical  manufactures,  to  mining,  and  to  agriculture. 
In  fact,  it  is  difficult  to  say  to  what  it  would  not  apply. 

9206.  What  is  the  kind  of  education  which  hitherto 
the   foremen   and   managers   of  the   more   important 
manufacturing  works  have  received  ? — No   scientific 
education  at  all;  nothing  but  a  mere  primary  education. 
It  is  impossible  to  make  yourself  understood   by  an 
ordinary  foreman  if  you  attempt  to  express  yourself 
in  scientific  language. 

9207.  Do  you  contemplate  that  if  the  College  suc- 
ceeds in  the  way  that  you  would  desire,  the  greater 
part  of  the  foremen  and  managers  would  be  trained  in 
the  College  ? — I  think  they  would  then  be  selected 
from  persons  who  had  been  trained  in  the  College,  or, 
at  least,  for  the  most  part. 

9208.  At  what  age  do  you  think  it  is  desirable  they 
should  enter  the  College  ? — As  soon  after  they  have 
received  their  ordinary  school  education  as  possible, 
but  I  imagine  that  they  might  take  up  their  studies 
even  at  a  later  period  with  great  advantage.  If  it  were 
practicable  to  give  instruction  in  the  evenings,  then  it 
would  be  open  to  artificers,  and  others,  after  they  had 
entered  upon  their  business  pursuits. 

9209.  Do  you   contemplate   having   any   entrance 
examination  ? — We  have  not  discussed  that,  as  yet. 

9210.  You  have  already  appointed  four  professors, 
have  you  not  ? — Yes. 

9211.  And  that,  you  think,  will  enable  you  to  start 
the  institution  on  a  sufficiently  wide  basis  ? — To  start 
it,  certainly,  but  I  think  it  is  very  desirable  to  extend 
it,  if  we  could. 

9212.  Has  the  question  been  considered  of  making 
any  application  to  the  Government  for  assistance  ? — It 
has  merely  been  referred  to  at  our  meetings. 

9213.  What  is  the  view  generally  entertained  upon 
that  point  ? — My  own  view  is,  that  we  have  a  very 
sound  claim  upon  the  Government,  considering  how 
liberally  the  scheme  has  been  supported  locally.     I 
think  it  would  be  a  very  fair  thing  if  the  Government, 
considering  how  much  the  nation  benefits  from  the 
establishment  of  such  colleges,  in  every  case  were  to 
contribute  a  sum  proportional  to  what  has  been  raised 
in  the  locality  towards  the  attainment  of  the  object. 

9214.  You  entertain  no  objections  of  any  kind  to 
receiving  Government  assistance  ? — Certainly  not. 

9215.  I  believe  it  so  happens  that  at  Newcastle  you 
have  buildings  which  are  available,  at  least  tempora- 
rily, for  the  purposes  of  the  College  ? — Yes. 

9216.  If  it  succeeds,  do  you  contemplate  that  ulti- 
mately it  will  be  necessary  to  provide  buildings  appro- 
priated solely  to  the  College? — Yes,  I  think  so,  separate 
buildings  altogether.     We  consider  the  present  accom- 
modation as  a  makeshift  ;  but,  without  Government 
assistance,  it  would  be  scarcely  possible  to  undertake 
that. 

9217.  Do  you  think  that  the  feeling  is  spreading,  or 
is  becoming  at  all  general  amongst  the  chief  employers 
of  labour,  that  instruction  of  the  kind  that  it  is  pro- 
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posed  to  provide  in  the  College  in  becoming  u  mutter  of      ^"^ 
great,  importance  ?  —  Decidedly  so,  ami  1  tliink  that   i-- 
evidenced  by  tli<;  very  liberal   contribution-:  that  have 
been  made  to  this  institution. 

921H.  Are  you  able  to  stale  whether  any  (M-rnoiw 
who  have  been  educated  at  the  Hoyal  School  of  Mine, 
in  London  are  engaged  in  any  of  the  branrhe-  of  in- 
dustry in  your  district?  —  No,  I  am  not  able  to  way.  I 
do  not  know  any  instance  myself,  per-onally,  but  I 
tliink  what  we  want  is  local  colleges.  London  is  fin 
too  distant;  we  want  a  college  to  be  established  in  tin- 
locality,  so  that  young  men  can  attend  it  without  goi? 
from  their  homes. 

9219.  Do  you  know  any  instances  of  young  men 
who  have  gone  up  from  your  part  of  the  country  to 
London  to  take  advantage  of  the  education  which  they 
can  obtain  in  the  School  of  Mines  ?  —  No,  I  cannot  call 
to  my  recollection  any  case. 

9220.  You   are   of  opinion,    are   you   not,  that  n 
college  such  as  that  which  you  have  been  establishing 
at  Newcastle  can  tell  more  upon  the  industry  of  the 
district  than  it  is  possible  for  a  college  in  London  to 
do?  —  Infinitely  more  ;    in  fact,  I  do   not  think   that  a 
college  in  London  would  have  any  practical  effect  in 
realising  the  object  that  we  have  in  view. 

9221.  Then  it  is  not  simply  instruction  that  is  to  be 
obtained,  because  that  instruction  can  be  obtained  in 
London,  can  it  not,  as  well  as  in  the  country?  —  What 
we  want  is  the  greatest  possible  facility  of  instruction 
near  their  homes. 

9222.  Do  you  contemplate  that  the  sous  of  the  great 
manufacturers  will  themselves  take  advantage  of  the 
course  of  instruction  to  be  obtained  in  this  college  ?  — 
I  think  it  is  highly  probable  that  they  will.     However, 
distance  is  not  so  much  a  consideration  in  their  case, 
but  if  local  colleges  were  equally  as  efficient  as  central 
ones,  there  is  no  question  that  they  would  be  preferred 
by  all  classes. 

9223.  Do  you  agree  with  Mr.  Bell,  that  the  character 
of  the  instruction  to  bo  provided  in  this  College  should 
be   mainly,  or  almost  entirely,  of  a  purely  scientific 
character  ?  —  Certainly,  because  I  do   not  think  that 
there  is  any  difficulty  as  regards  other  knowledge,  but 
at  present  there  is  no   means  of  acquiring  scientific 
knowledge. 

9224.  What  is  your  view  as  to  any  attempt  to  com- 
bine practical  with  scientific  instruction  in  the  College 
itself?  —  I   think   that  practical   knowledge   is  better 
acquired  in  the  workshop  and   in   offices,   in   actual 
business  in  fact. 

9225.  You  would,  therefore,  not  think  it  desirable 
that  any  workshop  should  be  attached  to  the  College  ? 
—  No,  I  do  not  think  so.     You  want  the  facility  of 
acquiring  theoretical  information,  such  a-  can  be  applied 
to  practice  in  actual  business. 

9226.  At  what  age  do  young  men  usually  obtain 
employment  as  foremen  or  managers  ?  —  Sometimes  as 
soon  as  they  are  out  of  their  apprenticeship,  at  21,  but 
that  is  a  rare  exception. 

9227.  At  what  age  do  young  men  usually  become 
apprentices  ?  —  At  about  15  or  16,  more  frequently  16, 
so  as  to  be  out  of  their  time  at  21  ;  but  I  have  known 
several  instances,  in  our  own  works,  of  young  men  be- 
coming foremen  immediately  on  the  expiration  of  their 
apprenticeship  ;  but  when  they  do  that,  they  seldom 
stop  at  being  foremen,   they  go  still  higher. 

9228.  Do  you  look  to  their   passing   through   the 
College  before  they  become  apprentices  ?  —  We  should 
do. 

9229.  Would  the  College  course  be  got    through   a- 
early  as  Hi  ?  —  1  should  think  mainly  so,  but  I  think  it 
would  be  very  desirable  if  they  could  continue   their 
studies  after  they  become  apprentices  ;   that  is.  in   a 
degree,  in    the   evenings.     At    our  own    factory   we 
have  night  classes  specially  for  the  young  men  and 
apprentices. 

9230.  The  work  that  they  go  through  in   the  day  is 
not  so  severe  as  to  disqualify  them  from  attending  to 
instruction  in   the  evening?  —  Certainly  not;  not  to 
healthy  young  men. 
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9231    Do  you  contemplate  having  night   da.-ses  m 

•lu'  College?— We  h..pe  -"•  irwr  c':1"  sc)  ;n'n'"-''  "• 

.)•>;;...  'w,,,ild  you  consider  tlmt  an  important  purl  ci 
the  system  ?— I  think  it  is  an  important  part. 

9233.  Chiefly,  1  presume,  to  meet,  the  requirements 
of  the  TOOK  men  employed  during  tlic  day  a"  apprcn- 
jioea,  a'nd  M  on  P— YflB.     We  find,  at  Klswick,  tlmt  iv 
.-real  number  of  our  young  men  avail   themselves   of 
the  nitfht  classes.      We  have  then'  a   mechanics'   insti- 
tute [n combination  with  schools  for  primary  education, 
and  in  this  institute  we  have  tuition  in  all  branches  of 
practical  science'  in   the  evenings;  and  those  who  dis- 
tinguish themselves  at  thoseehis-.es   nexer    fail  to   be 
brought  forward  into  the  drawing  offices,  and  so    on. 
That  may  be  ron-idered  as  a  test  of  what  would  be  the 
case  if  they  obtained  similar  instruction  at  evening 
classes  at  the  College.     People  would  naturally  select 
those  who  had  distinguished  themselves,  just  as  we  do 
now  those  who  distinguish  themselves  ut  those  night 
classes. 

9234.  At  the  present  time,  do  you  give  the  prefer- 
ence to  those  who  have  a  certain   amount  of  scientific 
knowledge  ? — Yes,  certainly  ;  we  are  always  on  the 
look  out  for  those  who  display  any  aptitude,  and  any 
superior  progress. 

9235.  And  you  find  an  advantage  in  employing  such 
men  in  preference  to  those  who  merely  go  upon  the 
rule    of  thumb  ? — Yes,   we   are    guided  by   our    own 
interest  in  doing  so  ;  that  is  the  principal  inducement. 
Of  course,  one  would   naturally  like   to  put  forward 
deserving  young  men  for  their  own  sakcs  as  well. 

9236.  Are  you  acquainted  with  what  has  been  done 
on  the  continent  in  the  way  of  training  young  men  in 
science  ? — I  have  very  little  knowledge  of  what  is  done 
on  the  continent.     I  only  know  that  local  colleges  of 
the  nature  of  that  which  we  are  proposing  at  New- 
castle are  much  more  frequent  on  the  continent  than 
they  are  in  England. 

9237.  (Sir  J.  P.   Kay-Shuttleirorth.)  Some   evi- 
dence has  been   given    to   us   by   practical   men,  for 
example  by  a  partner  in  Mr.  Plait's  great  machinery 
works  at  Oldham,  as  to  the   course   of    instruction 
which  he  had  provided  for  his  own  son,  and  he  stated 
that  he  would  prefer  to  place  him  for  a  year  or  two, 
after  leaving  school,  in  the  works,  then  to  give  him  a 
couple  of  years'  scientific  instruction,  than  to  take  him 
back  to  the  works,  and  then  again  to  allow  him  to 
complete  his  scientific  training.    Would  you  think  that 
some  such  practical  work   in  a  manufactory  might  be 
properly  mixed  in  that  way  with  pure  scientific  instruc- 
tion ? — I  think,  if  we  had  nothing  to  consider  but  the 
education  of  Ihc  young  man,  it  would  be  a  very  good 
thing,  but  I  do  not  think  that  his  employer  would  ap- 
prove of  that  interruption  of  his  duties. 

9238.  The  obstacle  would  be  within  the  works,  that 
the  proper  value  of  his  services  would  not  in  that  way 
be  obtained  there  ? — I  do  not  think  it  would. 

9239.  Hitherto,  as  we  have  been  informed,  the  com- 
mon course  of  instruction,  excepting  in  such  cases  as 
your   own  works,  has   been  that  a  young   man  has 
simply  entered  the  office  of  an  engineer,  or  a  con- 
siderable manufacturer,  and  picked  up  what  he  could, 
in  the  ordinary  routine  of  business,  and  so  qualified 
himself  to  become   afterwards  a  foreman,  a  manager, 
or  a  partner,  and  that  without  attaining  any  great 
scientific  instruction.    Is  that  in  accordance  with  your 
experience  ? — Exactly  so. 

9240.  The  idea  that  this  gentleman   had  was,  that 
there  was  something  in  the  very  nature  of  the  em- 
ployment   itself    for  which  a  young  man   might    be 
unfitted,  if  he  gave  his  mind  for  two  or  three  years  to 
purely  scientific   instruction,   without  being  mixed  up 
with  the  practical  work  of  a  workshop  ? — If  he  had 
become  accustomed  to  mere  practical  employment,  he 
would  not  readily  take  to  theoretical  study. 

9241.  If  he   had   received,  immediately   after   his 
purely  theoretical  instruction  in  school,  a  couple  of 
)<: u>t' course  of  scientific  instruction,  he  might  be  in 
some  decree  unfitted  for  the  roughness  and  dirt  which 
he  would  encounter   in  manufacturing  processes,  and 
the  contact  with  rough  men,  unless  he  had  Lad  some 


previous  experience? — There  may  be  something  in 
that.  I  think  that  young  men  at  the  I  niversities, 
at  all  events,  are  liable  to  acquire  fastidious  habits  that 
do  in  sonic  degree  disqualify  them  for  the  rough  life 
that  they  would  have  to  lead  in  a  workshop. 

9242.  This  gentleman,  a  man  who  had  himself  risen 
from  the  ranka  to  aa  important   position  and  to  very 
great  skill  in  the  management  of  one  very  largo  depart- 
ment   of  Mr.    1'latt's   works,  expressed    himself   very 
strongly  on  the  point  which  1  am  now  bringing  under 
your  attention,  namely,  the  importance  of  accustoming 
young    men   early  to   the   labour   which    they   would 
afterwards  have  to  perform,  before  thev  entered  upon 
a  scientific  course,  and  of  giving  them  a  practical  apti- 
tude  and    some  experience  of  the   form   of  life  into 
which  they  would  have1  to  enter,  before  they  became 
unfitted   for   it   by  the  formation  of  more  fastidious 
tastes  ? — I  think  it  is  very  important  that  they  should 
enter  their  business,  whatever  it  is  to  be,  at  a  tolerably 
early  age,  before  their  habits  are  too  much  formed.     I 
think  that   is   very  important.     I  think   that  no  man 
who  is  lo  battle  with  the  world  ought  to  be  later  than 
16  or  17  in  entering  upon  his  employment,  and,  there- 
fore, I  think,  whatever  education  is    to   be    acquired 
should  be  mainly,  at  all  events,  before  that.      I  think 
he  can  very  easily  keep  up  his  studies,  at  his  leisure, 
afler  that,  provided  that  facilities  are  given.     I  hardly 
think  that  it  would  be  desirable  to  draw  him  off  from 
his  business,  and  to  interrupt  his  employment  for  the 
purpose  of  taking  him  a  second  time  to  the  college.     I 
scarcely  think  that  that  would  answer — certainly  not 
as  a  rule  ;  it   might  do  in   particular  cases,  where  it 
was  desirable  to  complete  the  highest  possible  amount 
of  scientific  education. 

9243.  It  might  not  be  a   bad  course  for  a  capitalist 
to  train  his  own  son,  giving  him  those  facilities,  but 
you  doubt  whether   for  the  ordinary   rank  and  file  of 
young  men  who  are  preparing  for  a  profession  it  would 
be  so   desirable  ? — Pupils,    for  example,   who  pay   a 
premium,  and  a  liberal  premium,  on  entering  a  factor)', 
might  pursue  that  course  with  advantage,  and,  of  course, 
the  premium  would  cover  whatever  disadvantage  to 
the  employer  there  might  be,  by  taking  a  young  man 
upon  those  terms. 

9244.  Abstractedly  you  would  think,  perhaps,  that 
it  is  a  course  which  a   capitalist  might  pursue   with 
advantage  with  respect  to  his  own  son  ? — Yes. 

9245.  And,  also,  wherever  there  was  sufficient  com- 
pensation made  in  the  form  of  premium  at  the  works 
in  which  the  young  man  was  employed  ? — Yes. 

9246.  In  fact,  that  it  is  a  preferable  course,  if  there 
were  not  the  impediment  which  you  have  pointed  out  ? 
— I  think  probably  it  would  be  so. 

9247.  (Professor   Smith.)  I  noticed  that  it  is  pro- 
posed to  ask  a  fee  of  five  guineas  for  each  course  of 
the  Newcastle  College  ? — Yes. 

9248.  Do  you  think  that  the  amount  of  that  fee  is 
at  all  likely  to  exclude  any  persons  ? — I  do  not  think 
it  would  ;  five  guineas  is  quite  within  the  reach  of  any 
well-to-do   workmen,  foremen,  and   so  on.      I  think 
there  would  be  few  persons  in  that  capacity,  and  up- 
wards, but  that  would  avail  themselves  of  it,  and  when- 
ever a  young  man  really  shows  a  great  deal  of  talent 
at  school,  he  generally  finds  somebody  to  help  him  a 
little. 

9249.  Are  you  satisfied  with  the  arrangements  that 
have  been  made  for  giving  practical    instruction   in 
chemical  and  physical  laboratories,  where  students  must 
go  to  perform  experiments  ? — We  shall  have  to  see 
that  it  is  sufficient,  but  it  is  a  matter  which   we   shall 
have  to  look   into.     We   have  only  just  appointed  a 
professor.     There  are  a  great  many  arrangements  to 
make,  and  much  to  be  completed  yet. 

9250.  But  you  have  the  rooms  at  your  disposal  and 
funds  for  apparatus,    have  you  not  ? — Yes.     There  is 
no  doubt  that  we  could  make  the  College  much  more 
efficient  if  we  had  larger  funds,  and  with  that  view  a 
little  Government  aid  would  be  very  valuable.     It  is 
just  as  much  as.  we  can  do  to  set  it  going  by  the  means 
which  we  have  at  our  disposal,  and  those  means,  1  con- 
sider, represent  a  capital  of  fully  60,0007. 
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9251.  (Chairman.)    The.   annual   income,   for   the 
present,  will   mainly  lie  expended,  will   it  not,  in   the 
stipends  of  the  professors  ? — Yes. 

9252.  You  think  it  of  importance;  that  the  number 
of  professors   should  bo    ultimately   increased  ? — Cer- 
tainly, ultimately. 

9253.  Have  you  at  all  contemplated  making   any 
application  to   the   Government  ? — No,  it  has  merely 
been  the  subject  of  conversation. 

9254.  You  are  able  to  make  a  beginning  without 
Government  assistance  ? — Quite  so.     We  shall  begin 
at  once;  in  fact  we  have  fixed  to  open  in  October. 

9255.  Are  there  any  other  points  which  you  would 
like  to  name,  connected  with  either  the  advantages 
that  you  anticipate  from  it  or  any  other  points  ? — No. 
I  think  the  advantages  are  of  a  very  general  character, 
which   must   be   perfectly  obvious   to   everybody.     I 
think  there  is  a  great  want  of  such  institutions   all 
over  the  country,  in  all  the  great  centres  of  manufac- 
turing populations,  and  even  in  agricultural  districts, 
because  science  is  very  intimately  connected  with  the 
most  advantageous  mode  of  cultivating  the  ground  ;  in 
fact,  in  every  way  whatever,  the  productive  power  of 
the  country  must  be  enormously  increased  where  you 
can  bring  scientific  knowledge  to  bear  upon  it. 


9256.  Have    you    any   acquaintance   with    Owens 

College  ? — No  person.-il  acquaintance. 

9257.  That   is,  to  a   considerably  greater   degree,  a 
place  for  general  education,  anil  not  solely  scientific:  !' 
— No  ;  but,  as  I  understand,  it  was  c.-tahlL-hed  chiefly 
with  a  view  to  scientific  education.     [Inquestionablj 

there  is  u  great  want  of  scientific:  education  ;  \oucamint 
get  it  anywhere  hardly  ;  certainly  not  from  local  source*. 

9258.  And  you  would    like    to  see   a    con-Merabli: 
number  of  such  colleges   established    throughout   the 
country  ? — Yew,  I  think  they  cught  to  be  in  all  manu- 
facturing districts. 

9259.  Will  you  say  that  there  was  room  for  tin. 
four  of  them  in  the  northern  districts? — There  might 
lie,  say,  one  at  Newcastle,  and  one  at   Leeds;  you  have 
already  one  at  Manchester;  and  they  might  be  scatlen-d 
about  in  something  like  that  proportion. 

9260.  Have  any  agriculturists  given  any  encourage- 
ment to  the  College  at  Newcastle  ' — In  8 li 

they  have,  but  I  do  not  think    that   they  are  so  much 
alive  to  the  importance  of  it  as  manufacturers  are. 

9261.  Do  you  think  that  any  of  the  larger  farmers 
contemplate  sending  any  of  their  sons  there  ? — I  have 
no  doubt  they  will. 


The  witness  withdrew. 
Adjourned. 


fiir  II     <!. 
Arnutrtwy. 


11  July  1871. 
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APPENDIX  I.   (See  Question  2.) 


PROPOSED  MATERIALS  for  tho  SEVENTEENTH  RUPORT  of  tlie  Science  and  Art  Department  of  the  Committee  of 

Council  on  Education. 


[tension  of 
•mriiliiry 
entiflc 
itructiuii. 


I. — AlD  OIVEN    TOWARDS    THE  PROMOTION  OF  INSTRUC- 
TION IN  SCIENCE. 

(a.)  Elementary  Scientific  Instructiun. 
1.  A  satisfactory  increase  continues  to  be  maintained 
in  the  number  both  of  the  Science  schools  and  of  the 
students  under  instruction  in  them  from  year  to  year,  as 
will  be  seen  from  the  following  table  of  the  returns  from 
1865  to  1869  :— 

No.  of  Schools. 

1865  -        -  120 

1866  -        -  153 

1867  -        -  212 

1868  -        -  300 

1««9  -        -  516  _,„.,„ 

In  this  table  every  institution  in  which  scientific  instruc- 
tion is  given  is  counted  as  a  school,  though  the  subjects 
taught  and  the  number  of  classes  in  them  vary  much.  In 
some  instances  a  school  consists  of  but  one  class,  in  which 
only  one  subject  is  taught,  while  in  others  there  are  10  or 
more  classes  in  different  subjects.  The  516  schools  in  1869 
comprised  about  1,456  different  classes.  12,988  students 
of  these  classes  came  up  for  examination  in  May,  besides 
246  self-taught  students  and  pupils  of  classes  not  under 
certificated  teachers.  The  results,  as  compared  with  those 
of  the  two  previous  years,  are  given  below. 


No.  under  Instruction. 
5,4/9 
6,835 
10,230 
15,010 
21,500 


- 

No.  examined. 

No.  of  Papers 
worked. 

No.  of  Papers 
passed. 

Prizes. 

1867 

4,520 

8,213 

6,013 

3,453 

1868 

7,092 

13,112 

8,649 

5,246 

1869 

13,234 

24,085 

14,550 

1,969 

At  the  examinations  for  seafaring  men,  held  in  March, 
September,  and  December,  about  50  persons  were  examined 
in  addition  to  the  above. 

2.  The  examinations  were  held  in  May  at  437  centres, 
389  provincial   and   48  metropolitan.     The   payments   to 
teachers  on  the  results  of  instruction  of  the  artisan  classes, 
as  tested  by  these  examinations,  amounted  for  the  year 
1869  to  17.015/.  15*.,  being  at  the  rate  of  15s.  9</.  for  each 
person  under  instruction.     In  the  previous  year  the  rate 
was  about  17s.  5d.    The  number  of  teachers  paid  was  486, 
the  payments  varying  from   I/,  to  2361.  10s.,  the  average 
being  about  35/.  per   teacher.      Grants   were    also  made 
towards  the  purchase  of  apparatus,  diagrams,  and  examples, 
amounting  in  the  year  to  357 1.  15s.  5±d.,  being  an  increase 
of  211.  13s.  O.irf.  on  the  year  1868,  when  they  amounted 
to   336/.  2s.  Sjrf.     Prizes    and    medals  to   the   value   of 
71H.     18s.    Sd.  were    awarded    on    the    results   of   this 
examination. 

3.  The  latest  returns,  March  1870,  show  that  the  num- 
ber of  Science  Schools  had  increased  to  810;  of  these,  561 
were  in  England,  45    in  Scotland,  and  204   in   Ireland. 
There  were  2,204  classes  in  these  schools,  and  the  number  of 
students  taught  in  them  was  29,956.     This  is  an  increase  of 
296  schools  and  about  9,000  students  over  the  correspond- 
ing returns  for  the  preceding  year,  and  is  irrespective  of 
the  Navigation  Schools,  which  do  not  send  up  pupils  for 
examination,  and,  therefore,  receive  no  payments  on  results 
of  instruction  from  the  Parliamentary  vote. 

4.  The  first  competition  for  the  Whitworth  Scholarships 
took  place  last  May,  and   106  candidates  competed  in  the 
theoretical  examination.     Of  these,  52  passed  the  qualifying 
examination,  and  46  competed  in  the  practical  examination, 
which  was  held  partly  in  London  and  partly  in  Manchester. 
In  London,  Messrs.  Geo.  Smith  and  Co.,  the  eminent  con- 
tractors, obligingly  placed  a  portion  of  their  workshops  at 
our  disposal  for  the  practical  examination ;  and  in  Man- 
chester it  was  conducted  at  the  works  of  the  Whitworth 
Company.     Sir  Joseph  Whitworth,  Bart.,  under  whose  im- 
mediate  superintendence    the   practical   examination  was 
conducted,  expressed  himself  well  pleased  with  the  result. 

2GOGO. 


Col.  Rich,  R.E.,  one  of  the  Inspectors  of  Railways  for  the 
Board  of  Trade,  Mr.  W.  P.  Marshall,  Secretary  of  t 
Institute  of  Mechanical  Kngincers,  and  Mr.  W.  J  Hoylc 
Secretary  of  the  Whitworth  Company,  were  the  examiners 
appointed,  on  Sir  Joseph's  nomination,  for  the  practical 
examination.  The  rules  adopted  for  the  practical  examina- 
m  1869,  having  been  found  rather  cumbersome  and 
expensive,  we  have,  with  Sir  Joseph  Whitworth's  con- 
currence, made  some  changes  in  the  method  of  procedure 
the  details  of  which  will  be  found  at  page  24  of  the 
Appendix  to  the  17th  Annual  Report. 

5.  It  is  satisfactory  to  find  that  the  Minute  providing 
for    the    establishment   of  local  exhibitions,    elementary 
school   scholarships,    and   science    and    art    scholarships 
is    being    largely   taken    advantage    of,   notwithstanding 
that  a   local  contribution   is   now,  in  all  cases,  required 
as   an   absolute  condition  of   aid   from  the  Department 
Towards   a  local    exhibition   the  locality  and  the   State 
contributes   each  25/.    Three  local  exhibitions  were  com- 
peted for  last  year,  and  10  have  been  applied  for,  and  will 
be  competed  for  at  the  present  examinations.     Towards 
the  Elementary  School  and  the  Science  and  Art  Scholar- 
ships the  locality  contributes  51.,  which  ia  supplemented 
in  the  former  case  by  5/.,  and  in  the  latter  by  int.     Of  the 
Elementary  School  Scholarships,  29  were  competed  for  last 
May,  and  (!;>  will  becompeted  forthis  May.     Of  the  Science 
and  Art  Scholarships,  47  were  competed  for  in   1869,  and 
62  will  now  be  competed  for.    These  several  exhibitions 
and  scholarships,  which  enable  the  poor  student  to  remain 
at  school  and  pursue  his  or  her  education,  will  no  doubt 
have  a  good  effect. 

6.  We  think  it  only  right  to  call  attention  to  the  great 
exertions  of  the  Local  Committees,  on  whose  zeal  in  the 
carrying  out  of  the  system  of  State  aid  to  science  instruc- 
tion so  much  depends.     It  is  through  their  agency  that 
the  examinations   are   held   in   all   parts   of  the   country 
More  than  2,000  examinations  were  so  held  in  1869.     When 
it  is  remembered  that  each  examination  entails  the  presence, 
generally,  of  three  members  of  the  committee  from  7  p.m! 
till  It)  or  11  p.m.,  and  that  the  examinations  take  place  in 
many  districts  night  after  night  for  eight  or  ten  nights, 
and  in  some  even  oftener,  the  zeal  and  attention  of  the 
Local    Committees   will   be    appreciated.      Mistakes    and 
irregularities  have  in    some  cases  occurred,  as    might  be 
expected,  from  the  novel  nature  of  the  duties  to  some  of 
the   gentlemen.      The   employment,  however,   of    a  large 
number  of  Officers  of  Royal  Engineers  as  local  inspectors 
has,  as  in  the  previous  year,  been  of  great  service  in  assist- 
ingrthe  Local  Committees  and  seeing  that  the  rules  were 
strictly  adhered  to.     In  this  way  about  500  of  the  examina- 
tions were  visited.     Engineer  Officers  have  also  been  this 
year  employed  in   the  preliminary  inspection  of  Science 
Schools.     Through  their  agency  nearly  the  whole  of  the 
schools    have  been  inspected  and  reported   on.      Besides 
enabling  the  Department  to  keep  a  check  on  the  instruction 
given,  the  information  contained  in  these  reports  has  been 
of  great  service  in  facilitating  the  amalgamation  of  com- 
mittees and  schools  for  examination.     This  will  effect  a 
great  saving,  both  in  work  and  expense,  to  the  central  ad- 
ministration, and  also  diminish  the  calls  upon  the  time  of 
the  membersjof  the  Committee. 

7.  In  accordance  with  the  provisions  of  the  Minute  of  llth 
March  1869  (see  Appendix  A.,  p.  27),  advantage  was  taken  of 
the  teachers'  visits  to  London  to  give  them  special  instruc- 
tion in  the  methods  of  teaching  certain  branches  of  Science. 
The  instruction  consisted  of  a  course  of  lectures  on  the 
method  of  teaching  Physiology  in  classes,  by  Or.  Michael 
Foster ;  a  course  on  Lignt,  by  Dr.  Guthrie ;  and  one  lecture 
and  a  short  course  of  Laboratory  practice  by  Dr.  Frankland, 
at  the  Royal  College  of  Chemistry  in  Oxford  Street. 
Dr.  Guthrie  gave  his  course  at  the  Royal  School  of  Mines 
in  Jermyn  Street;  Dr.  Michael  Foster,  in  the  Lecture 
Theatre  of  the  South  Kensington  Museum.  The  object  of 
these  courses  was  more  especially  to  show  easy  and  cheap 
methods  of  experimental  demonstrations  to  classes.  253 
students  availed  themselves  of  the  lectures,  169  attended 
both  courses ;  besides  which,  35  attended  the  course  on 
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Light  only,  -19  that  on  Physiology  only,  and   153  attended 
the  College  of  Chemistry. 

S.  Building  grants  were  first  extended  to  Science  Schools 
in  l>i!s.  Tliry  have  during  the  past  year  been  sanctioned 
t  Kritfhley  and  Burslem,  and  applications  for  grants  to 
Lambeth.  Southampton,  Portsmouth,  and  Kendal  are 
under  consideration. 

9.  The  appointment  of  special  Local  Secretaries  for  towns 
where  there  are  many  examinations  appears  to  be  working 
well.      We  trust  by  some  further  changes  next  year  to 
reduce  the  labour  of  the  Committees  still  more.     Further 
details  with  respect  to  the  Science  Division  will  be  found 
in  the  Report  of  the  Official  Inspector  for  Science,  Captain 
Donnelly,  R.E.,  at  p.  45. 

(b.)  Advanced  Scientific  Instruction. 

10.  The  Royal  School  of  Mines. — The  number  of  students 
attending  the  entire  course  of  instruction  for  the  diploma 
of  Associate  during  the   session    1868-69   has    been    17, 
inclusive  of  the  Royal  Exhibitioners.    This  was  an  increase 
of  five  on  the  number  in  the  previous  session.     Occasional 
students,  to  the  number  of  93,  have  attended  one  or  more  of 
the  courses,  the   number  in  the  session   1867-68  having 
been  102.     The  details  of  the  attendance  are  reported  by 
Sir  Roderick  I.  Murchison,  Bart.,  K.C.B.,  the  Director,  at 
page  463  of  the  Appendix. 

11.  The  Royal  College  of  Chemistry  continues  to  be  over- 
crowded, and  suffers  much  from  want  of  space.     Dr.  Frank- 
land  reports  that  he  has  been  compelled  to  refuse  admission 
to  many  applicants.     The  students'   laboratory  contains 
accommodation  for  only  40,  at  the  most ;  but  arrangements 
having  been  made  for  receiving  into  the   Laboratory   of 
Research  some  few  of  the  additional  candidates  for  admis- 
sion, the  return  of  the  number  of  students  for  the  three 
terms  of  1869  presents  an  increase  of  20  on  the  attendance 
in  1868 ;  the  respective  totals  being  1 16  and  136. 

12.  The  Metallurgical    Laboratory   in    Jermyn   Street, 
under  the  direction  of  Dr.  Percy,  has  been  attended  by  35 
students  during  the  session  1868-69,  as  against  29  in  the 
preceding  session ;  but  the  attendance  at  this  Laboratory 
also  is  restricted  by  the  want  of  adequate  accommodation. 
The  Reports  of  Dr.  Percy  and    Dr.  Frankland    are   em- 
bodied in  that  of  the  Director  at  pp.  464  and  466  of  the 
Appendix. 

13.  The  Evening  Lectures  to  working  men,  at  the  Royal 
School  of  Mines,  have  been  attended  by  as  many  persons 
as  the  Lecture  Theatre  will  conveniently  accommodate;  the 
number    of    School    Teachers   attending  the    courses  on 
Chemistry  and  Physics,  specially  intended  for  them,  was 
417,  or  76  more  than  in  the  previous  year. 

14.  Royal  College  of  Science  of  Ireland. — The  courses  of 
systematic  instruction  in  this  College  have  been  conducted, 
by  the  several  Professors,  in  accordance  with  the  programme 
appended  to  the  annual  report  of  the  Dean  of  Faculty  for 
the  year  1868  (see  16th  Report,  p.  422).    The  Programme 
for  the  present  session  of  1869-70  (see  App.  p.  486)  is  the 
first  in  which  the   arrangements  for  the  complete  three 
years'  course  of  instruction  have  been  shown.    The  curri- 
culum of  study  includes  14  subjects,  and  the  total  number 
of  lectures  delivered  during  the  session  ending  June  1869 
was  1,125.     The  number  of  individual  students  was  32, 
showing  the  material  increase  of  14  on  that  of  the  preceding 
session.     The  number  of  students  pursuing  the  full  three 
years'  course  for  the  diploma  of  Associate  was  the  same  as  in 
the  previous  year,  namely,  13.     The  results  of  the  sessional 
examinations   in    1869   are  satisfactory;  and   one   of  the 
students  subsequently  gained  a  Whitworth   Scholarship. 
Further  information  on  this  subject,  and  also  respecting 
the  museum  of  the  College, — which  has  been  visited  during 
the  year  by  6,901    persons,— the  Library,  and  the  general 
administration  of  the  Royal  College  of  Science,  will  be  found 
in  the  Report  of  Dr.  Sidney,  the  Secretary,  at  page  497  of  the 
Appendix.   The  Council  express  their  confidence  that,  as  the 
advantages  ^of  the  technical  training  given    in  the  Royal 
College  of  Science  become  more  generally  understood,  the 
Institution  will  steadily  progress  in  usefulness  and  popu- 
larity.   (The  Report  of  the  Council  will  be  found  at  page  485 
of  the  Appendix.) 

15.  Courses  of  Evening  Popular  Lectures  on  Science  were 
delivered    by    the    Dean    of    Faculty    and    five    of   the 
Professors,  at    a    fee    of    6d.  for    each    course.      These 
lectures,  which  are  entirely  voluntary  on  the  part  of  the 
lecturers,  continue  to  be  well  attended ;  the  total  number 
of  tickets    taken    in  the  nast  session  have  been  969   for 
the  six  courses.     The  evening  course  of  Laboratory  demon- 
strations in  Practical  Chemistry,  intended  for  artizans  and 
others  employed  during  the  daytime,  was  attended  by  36 
students. 

16.  Royal    School  of  Naval  Architecture    and    Marine 
Engineering.— The  fifth  session  terminated  on  30th  April 


In  consequence  of  the  extension  of  the  time  for  the 
course,  as  mentioned  in  our  last  report,  from  three  to  four 
years,  there  were  few  candidates  for  the  Fellowship  and 
Associateship  among  the  students,  and  one  candidate  for 
the  latter  was  admitted  on  the  conditions  laid  down  I, ,]• 
those  who  wish  to  compete  being  already  employed  in  the 
profession  of  Naval  Architecture,  or  Engineering.  No 
certificate  was  awarded.  It  appears  from  the  report  of  the 
Inspector-General,  the  Rev.  Joseph  Woolley,  LL.D.,  that 
sufficient  time  had  not  elapsed  since  this  change  to  judge 
of  its  effect  in  improving  the  general  character  and  amount 
of  the  knowledge  of  the  students. 

17-  The  privilege  of  attending  the  royal  dockyards  and 
factories  was,  as  usual,  accorded  by  the  Lords  Commis- 
sioners of  the  Admiralty  to  the  private  students  during  the 
four  summer  months  from  June  to  September,  inclusive, 
with  excellent  results.  The  number  of  students  during  the 
session  1 868-69  was  40,  viz.,  26  sent  by  the  Admiralty  and 
14  private.  The  session  1869-70  commenced  with  40 
students,  hamely,  30  Admiralty  and  10  private. 


II. — MEMORANDUM  of  SUGGESTIONS  for  enlarging  the 
System  of  State  Aid  to  Scientific  Instruction,  drawn 
up  in  accordance  with  the  Instructions  of  the  Lords 
of  the  Committee  of  Council  on  Education  prepared 
in  1867. 

L — The  system  and  rules  of  the  Science  and  Art  De- 
partment for  administering  the  grant  for  scientific  instruc- 
tion appear  fairly  to  meet  the  requirements  of  one  large 
class  of  persons.  Sufficient  aid  is  afforded,  and  encourage- 
ment thereby  given  to  the  elementary  instruction  in  Science 
of  the  adult  artisan  class.* 

II. — The  development  that  this  system  has  at  present 
taken  has  been  almost  entirely  in  creating  evening  classes.f 
Being  a  pure  system  of  payment  on  results,  however,  it  is 
quite  possible  under  it  for  schools  for  boys  of  10  to  15 
years  of  age  to  flourish,  and  to  earn  large  payments,  as,  for 
instance,  the  Bristol  Diocesan  Trade  School,  the  Bethnal 
Green  Birkbeck  School,  and  the  Glasgow  Secular  School 
do ;  but,  as  yet,  few  such  schools  have  sought  this  aid.  The 
reason  is  obvious.  Schools  cannot  combine  State  aid  to 
elementary  and  science  instruction.  It  is  only  in  large  towns, 
and  under  peculiar  circumstances,  that  day  schools  wholly 
devoted  to  secondary  instruction  can  exist.  Their  estab- 
lishment must  be  a  work  of  time.  The  action  of  the 
Department  has,  therefore,  been  principally  confined  to 
promoting  evening  instruction  in  Mechanics'  Institutions, 
and  such  places.  Though  payments  are  not  made  for  the 
instruction  of  middle-class  students,  their  instruction  has 
incidentally  been  aided  and  encouraged  by  the  establish- 
ment and  existence  of  these  classes  affording  them  oppor- 
tunities of  instruction  which  did  not  exist  before.  Between 
12  and  13  per  cent,  of  the  students  in  science  classes,  at 
present,  are  middle-class  students. 

III. — There  remain  two — as  far  as  the  machinery  of 
education  is  concerned — broad  classes  but  slightly  affected 
by  the  present  system  of  State  aid  to  instruction  in  science. 
These  are  the  younger  artisan  class— broadly  the  children 
of  the  weekly  wage  class — before  they  leave  school,  say  of 
from  10  to  14  years  of  age;  and  the  younger  middle 
classes — the  sons  of  the  employers  of  labour  and  so  forth, 
who  are  eventually  to  have  the  management  and  direction 
of  works — before  they  leave  school. 

IV. — There  can  be  no  doubt  that  to  meet  the  require- 
ments of  the  day  it  is  essential  that  there  should  be  a  more 
or  less  general  diffusion  among  all  classes  engaged  in  pro- 
ductive industry  of  scientific,  or,  as  it  is  sometimes  loosely 
called,  technical  instruction — scientific  instruction,  that  is ; 
taken  up  from  the  point  of  view  of  its  future  application  to 
industry,  and  not  as  a  purely  educational  system. 

V. — To  meet  the  wants  of  the  younger  artisan  class  it 
appears  to  be  only  necessary  to  remove  some  existing  re- 
strictions^ which  prevent  payments  being  earned  for  in- 
struction in  science  given  during  the  three  attendances  of 

*  The  progress  of  the  Science  Schools  since  the  passing  of  the  srcncrnl 
Science  Minute,  June  1859,  is  shown  in  the  following  table  :— 

1860 
1S62 
IxM 

IM',7 
1868 
1868 

The  212  schools  in  1  07  had  560  classy  in  dill,  nut  s'i'i'i  ",\n-t  s  Of  the 
>I>.:!:;H  !" -i-voni  mwler  instruction, <WK»  came  up  for  examination.  Ivsides 
400  persons  not  taught  ,,i  classes  aided  by  the  Department  -  i;;; 
•i  ore  worked  ;  6,120  were  passed. 

f  During  the  last  two  years,  the  training  colleges  have  availed  them- 
Wived  pretty  freely  of  the  aid  offered  by  the  Department.  The  pav- 

"roinb'"  l!e™rea'tSe/eal'  '  WCT°  *  Th'S  ^  the  amount  "''I' 

t  Section  XLIV.  of  the  Science  Directory. 


No.  of  Schools.       No.  under  instruction. 

500 

70 

2,543 

81 

tjtet 

153 

6,835 

212 

10,230 

300 

15,010 

516 

21,500 

(17  ]l:i( 
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an  elementary  school  receiving  aid.  This  restrietion  was 
imposed  when  the  schools  were  aided  under  the  old 
system,  which,  it  was  considered,  justified  and  required 
some  check  of  this  kind.  If  teachers  of  elementary  schools 
were  permitted  to  earn  payments  for  the  instruction  in 
science,  as  in  drawing,  of  the  more  advanced  students  in 
these  schools,  the  results  of  the  present  science  system 
show  conclusively  that  they  would  very  soon  form  such 
classes,  and  would  induce  a  considerable  per-centage  of 
the  parents  to  allow  their  children  to  remain  longer  at 
school. 

VI.— Probably,  it  would  be  advisable  that  the  payments 
should  be  made  through  the  Education  Department,  who 
would  then  have  full  control  of  the  matter.  The  Science 
and  Art  Department,  acting  according  to  its  present  system, 
would  simply  have  to  make  a  return  of  the  results  of  tin- 
examinations  to  the  Education  Office. 

VII.— To  meet  the  requirements  of  these  schools,  it 
would  be  advisable  to  have  a  sixth  standard  of  examination 
above  the  present  fifth  class,  and  to  make  a  payment  of  l()s. 
on  passing  it.  Whether  it  would  be  advisable  to  make 
any  restriction  as  to  the  subjects  of  instruction,  or  not,  is 
doubtful.  It  is  generally  better  to  leave  this  to  work 
itself  out. 

VIII.— It  has  not  been  the  policy  of  the  State  in  this 
country  to  aid  or  interfere  with  the  education  of  the  middle 
classes,  except  to  some  slight  extent,  and  that  indirectly,  by 
State  endowments  in  colleges.*  The  general  opinion  of 
the  country,  working  through  the  Schools'  Enquiry  Com- 
mission and  such  agencies,  can  alone  be  looked  to  to  make 
any  important  change  in  the  way  of  introducing  the  study 
of  science.  Nothing,  however,  can  have  much  effect  on  the 
grammar  schools  and  middle-class  schools  of  the  country 
generally,  until  the  Universities,  which  give  the  key  of 
education  in  the  country,  allocate  a  fair  proportion  of 
their  endowments  to  the  reward  of  scientific  studies.  Till 
such  knowledge  "pays"  at  the  Universities,  the  middle-class 
schools,  which  look  more  or  less  to  them,  cannot  be  ex- 
pected to^  change  their  courses  of  instruction. 

-Should  it,  however,  be  considered  good  policy  for 
the  State  to  intervene  more  than  it  does  at  present  in 
furthering  scientific  instruction  among  the  middle  classes, 
it  would  appear  far  more  judicious  to  use  existing  machinery 
than  to  establish  new.  Money  granted  as  endowments 
among  the  Universities  and  Colleges  of  the  country  would 
be  more  economically  and  effectively  expended  than  in  the 
creation  of  special  State  institutions. 

X. — The  instruction  in  the  primary  schools  can,  of 
course,  only  be  of  an  elementary  character.  That  in  the  adult 
night  classes,  though  in  some  cases  carried  a  little  further, 
for  want  of  time,  means,  and  apparatus,  cannot  go  to  any 
depth.  Such  instruction,  generally  diffused,  is  of  the 
greatest  use  ;  but  it  only  goes  far  enough  to  warn  people 
of  the  mistake  they  may  fall  into  from  sheer  ignorance ; 
to  teach  them  not  to  be  satisfied  with  mere  empiricism  ; 
to  show  them  how  science  may  be  applied  to  their  work  ; 
and  to  induce  them  to  follow  it  up. 

XI.— The  question  then  arises  of  providing  instruction 
of  a  far  more  advanced  character.  The  application  of 
science  to  the  arts  can  only  be  made  by  those>ho  have  a 
thorough  knowledge  of  special  branches.  The  masters, 
foremen,  and  others,  who  will  take  it  up  in  this  way,  are 
necessarily  but  a  small  per-centage  of  those  engaged  in 
industry.  Any  of  the  poorer  classes  who  show  a  special 
ability  and  aptitude  for  science  can  only  follow  it  out  if 
supported  while  pursuing  their  study.  The  richer  classes 
can  pay  for  their  instruction.  It  is  only  necessary  to 
provide  the  opportunity.  Whatever  the  Universities  and 
higher  educational  establishments  of  the  country  may  do 
to  afford  instruction  in  science,  the  science  will  only  form 
one  portion  of  a  general  course  of  education.  It  would 
be  foreign  to  their  objects  to  afford  advanced  instruction  in 
one  special  branch  of  science,  and  to  grant  diplomas  to  men 
who  had  not  time  or  did  not  wish  to  pursue  other  studies, 
and  whose  general  education  was  possibly  very  slight. 

—It  is  not,  in  the  least,  necessary  that  the  institu- 
tions for  giving  this  instruction  should  be  spread  about  in 
country  towns.  The  schools  and  classes  attended  by 
artisans  at  work,  and  boys  living  at  home,  can  only  be 
effective  according  as  they  are  widely  spread.  But  when 
it  comes  to  the  student's  devoting  his  whole  time,  and  bein"- 
supported,  it  may  as  well  be  done  in  London  as  in  Man- 
chester, or  Birmingham ;  and,  besides  the  advantages  of 
accessibility,  etc.,  the  best  instruction  can  only  b«  obtained 
in  the  capitals. 

XIII.— A  College  of  Science  has  lately  been  created  in 
Ireland.  The  course  of  instruction,  which  lasts  three  years, 
is  general,  during  the  first  two  years,  for  all  the  students'. 
During  the  third  year  it  is.  specialized  under  the  heads  of 

*  Payments .  lo  Professors  and  Examiners,  Exhibitions,  Scholarships 
Moduli,  ami  I'm™  in  tin-  T.mversit.v  of  London,  the  Universities  of 
Booflnd,  Mid  the  Queen's  I  nivrrsMv  •  •  in  in.].ln,i 


KnTll        /'      milg>IVTneerin^an(1  Manufart.m   .     I,, 
Srh*n  T  «   v    "',  \  l',"1'1"'    in«tta»tion,  bcsirlw   ,!„•    Royal 
•School  of  Naval  Architecture,  f,,r  advance,!  ,,,,.ntific  [„ 
•  ruction   ,.  the  Royal  School   ,,f  M  .....  ,   j°   |  ^      '  ' 


nf-  Thereare  "°w  eighteen  Royal  Exhibitions  to  these 
nst.tut.ons  competed  for  at  tli,  May  examinations  of  tte 
Department  1  hey  are  of  the  value  of  SO/,  per  annum,  and 
are  tenable  for  three  years.  Six.  therefor,.  |(l  ,,)II1C  %£~t 
every  year  The  fees  arc  remitted,  and  the  Ml.  goeTto 
support  the  student.  They  are  most  ea 

rl 


th£V'  t*A  VCI7  1'  I"!'16  an<1'  l>rr'f">>>ly,  effective  extension  of 
this  action  would  be  to  allow  that,  wherever  a  locality 
rased  funds  to  establish  exh.bition.s  to  support  deserving 
tudents  in  London  or  Dublin,  the  fees  for  inatnuSoS 
should  be  remitted  for  those  students,  anil,  perhaps  the 
local  fumls  supplemented.  Anyplace,  Leeds  for  instance" 
organmng  ,ts  system  of  elementary  science  classes  ,  any 
way  that  suited  its  requirements,  could  then,  for  a  few 
hundreds  a  year,  support  several  of  the  most  promising 
students  here  m  London,  where  they  would  receive  the 
best  scientific  instruction  to  be  had  anywhere 

t  M^1'  T,he  1>resent  con'titutiont  and  the  name,  "School 
of  Mines,  prevent  that  institution  In,,,,  ii]]i,,u  the  po 
of  an  advanced  school  of  general  science  effectually  At  the 
same  time,  by  far  the  larger  portion  of  the  scientific  instruc- 
tion given  in  it  is  general,  and  would  form  a  course  appli- 
cable to  any  industry.  This  is  not  known,  and  a  proposition 
to  send  students  there  would,  unless  they  were  intended 
for  mining  not  be  understood.  The  Royal  School  of 
Naval  Architecture  and  Marine  Engineering  has  not,  as 
yet,  any  staff  for  instruction  in  Experimental  Science 
inis  instruction  is  given  by  lecturers  appointed  from  year 
to  year  and  in  a  small  temporary  Chemical  Laboratory. 
It  is,  therefore,  most  advisable  that  a  College  of  General 
Science  should  be  organized  or  constituted  in  London,  on 
the  plan  of  the  Irish  College  of  Science,  to  meet  the 
requirements  here  indicated. 

XVII.  A   change  is  most  desirable  in  every  way.     It  is 
greatly  to   be  regretted   that   the   admirable    courses  of 
lectures  of  the  Professors  at  the  Royal  School  of  Mines 
are  attended  by  so  few  students.     Though   the  separate 
courses  are  in  some  cases  fairly  attended,  there  are  only 
some  five    or    six   students    entered,  besides  the   Royal 
Exhibitioners,  for  the  full  course  of  the  School,  that  is,  for 
the  Associateship.     This  must   always   be  so.     The  field 
that  a  School  of  Mines  applies  to  is  but  limited.     It  does 
not   get   known   in   the   country,  and   even  the   separate 
courses  are  not  taken  that  advantage  of  which  one  would 
suppose. 

XVIII.  In  time  it  may  be  found  desirable  to  establish  a 
third  College  of  Science  in   Edinburgh,  and,  perhaps,   a 
fourth  in  the  North  of  England.    There  is  no  call  for  these 
however,  at  present. 

XIX.  Much   is   said  about  the  necessity  for  technical 
instruction,  and  efforts  will,  no  doubt,  be  made  to  induce 
the  State  to  supply  it.     It  becomes,  therefore,  necessary  \n 
consider  how  far,  if   at  all,  the  State   can    take  this"  up 
advantageously,  as   distinct   from    the  general    scientific 
instruction  previously  considered. 

XX.  This  action  is  proposed  from  two  rather  different 
points  of  -view.     The  one  proposal  is  to  have  a  technics' 
school   adapted   to   the   staple   industry   of  a   place  ;  tiie 
other,  apparently,  to  teach  trades  which  do  not  exist  there. 
with  the  idea  of  their  introduction. 

XXI.  Real  technical  instruction  —  the  teaching  of  a  trade. 
or  art  itself    on   scientific  principles  —  necessarily  entails 
workshops  for  practice.     It  would  be  scarcely  possible  to 
devise  a  more  effectual  blow  to  the  manufacturers  of  u 
place  than  for  the  State  to  establish  a  really  technical  school 
for  their  trade,  with  its  workshop,  under  no  constraint  to 
pay  its  expenses,  underselling  them  and  interfering  witk 
their  market.     A  State  pottery  school  and  Messrs.  MintOB 
could  not  exist  side  by  side.     On  the  other  hand,  for  the 
State  to  teach  trades,  where  they  do  not  exist,  with  the  viev. 
of  introducing  them,  and  thereby  most  probably  tempt- 
ing them  away  from  where  they  have  established  them- 
selves, could,  at  the  most,  only  be  innocuous  so  long  as  it 
was  ineffectual. 

XXII.  If,  then,  it  were  possible  to  keep  pace  with  trade, 
the  more  efficient  the  schools  were,  the  more  injuriously 
would  they  affect  private  enterprise.     It  is,  therefore. 
necessary  to  dwell   on  the    constant  shiftings    of    trade, 

*  This  snjnrest  inn  ha.s  since  been  carried  out  by  the  Minute  of  tho 
•JIM  n.-rnnlipr  IM',7.     Sfc  end. 

t  A  Commission,  ooiuilting  of  Lord  Gram-illr.  SirC.  V,.  Trvvclvan, 
:uul  Mr.  Lowe,  divided,  hi  isili!,  that  the  instruction  in  the  K 
of  Mines  should  embrace  only  those  branchw  'vhi.-'i 

are  applicable  to  Minhnr,  and  that  it  should  be  a  special  Mining  School. 
siinilarto  those  on  the  Continent. 
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according  to  the  labour  market,  the  difficulty  of  de- 
termining what  was  and  what  should  be  the  staple 
industry  of  a  place,  and  many  other  such  points,  which 
would  render  thr  administration  of  a  system  of  technical 
schools  an  impossibility  in  this  country. 

IXI 1 1.  The  only  technical  schools  which  the  State  can 
advantageously  deal  with  are  such  as  the  Military  Schools, 
the  Schoo.  of  Naval  Architecture  and  Marine  Engineering, 
&c., — that  is,  where  it   may   be  said    to    be   instructing 
apprentices    for  the    purpose    of  itself    employing  them 
partially  or  wholly. 

XXIV.  With  regard    to    general   industry,   it  may   be 
taken  that  the  action  of  the  State  cannot  safely  go  further 
than  by  aiding  and    encouraging   instruction  in  general 
science, — of  such  applied  science  as  Mining  and  Metallurgy. 
The  Commission  for  the  College  of  Science  for  Ireland  laid 
down   that  its  aim  should    be  to    impart   a    sound   and 
thorough  knowledge  of  those  branches  of   science  which 
may  be  applied  to  industry,  leaving  it  to  the  student  sub- 
sequently   to    specialise    his    knowledge,    and    turn    his 
attention  in  the  direction  he  may  find  most  suitable. 

XXV.  The   system  of    payment  on  results  is    so  well 
established,  permits  of  such  complete  freedom  of  action, 
is  applicable  to  such  a  variety  of  circunistrnices  of  schools, 
and  has  borne  such  good  fruit,  that  I  take  it  for  granted 
it  will  not  be  proposed  to  alter  it. 

XXVI.  As  much  pressure  may,  however,  be  brought  to 
bear  on  the  Government,  it  is,  perhaps,  right  to  point  out, 
that  the  experience  of  this  Department  has  proved  nothing 
more  decisively  than  that,  in  the  conduct  of  science  or  art 
schools,  any  general  joint  action  between  the  State  and  the 
locality  is  sure  to  lead  to  difficulties.     Whatever  system 
of  guarantees  for  salary,  &c.,  may  be  invented,  the  fact 
that  the  liability  is  really  limited  to  one  of  the  partners 
is  sure  to  have  its  effect.     It  is  impossible  for  the  State 
to  withhold  the  whole  grant,  and  close  up  the  establishment, 
after  it  has  been  in  operation  a  few  years,  because  the 
locality  does  not  comply  with  every  tittle  of  its  contract ; 
and  so  matters  go  getting  worse  from  year  to  year.     If 
pure  payments  on  results  cannot  be  wholly  adhered  to, 
care  should  be  taken  that  the  Department  is  only  com- 
mitted to  some  definite  piece  of  work  when  the  locality 
has  fulfilled  its  portion,  and  that  no  continuous  partner- 
ship is  entered  into. 

XXVII.  In  conclusion,  it  is  only  necessary  to  point  out 
that  aiding  instruction  in  science  on  the  plan  now  being 
followed,  with  the  proposed  extension,  can  and  will  aid 
pure  technical  instruction  in  the  very  best  way.  That  is 
to  say,  if  the  masters  of  works  will  either  separately  or  in 
combination  establish  schools  for  the  instruction  of  their 
employes,  the  State,  by  paying  on  the  results  of  elemen- 
tary and  scientific  instruction,  would  assist  in  the  in- 
struction of  the  students  just 'up  to  the  point  of  their 
learning  the  absolute  trade.  There  is  nothing  to  prevent 
manufacturers,  with  energy  and  public  spirit,  establishing 
as  good  schools  as  those  of  M.  Schneider  at  Creuzot,  and 
obtaining  as  much  Government  aid  towards  them. 

J.  F.  D.  DONNELLY,  Captain  R.E. 

12th  November  1867. 

III.  SCIENCE  INSTRUCTION. 

1853.  Department  of  Practical  Art  enlarged  to  Depart- 

ment of  Science  and  Art. 

1854.  Science   Schools   proposed   in    Birmingham    and 

Aberdeen.     Teachers  guaranteed  Salaries. 

1856.  Commencement  in  Aberdeen,  Bristol,  Leeds,  Lon- 
don, Newcastle,  and  Waterford,  of  Science  and 
Navigation  Schools.  Examinations  held  and 
prizes  awarded. 

1859.  Minute  of  2nd  June  passed  and  first  examination 
held  in  November  for  Science  Teachers'  Certifi- 
cates. The  only  Science  Schools  existing  at  this 
time  were  at  Aberdeen  and  Bristol,  and  these  not 
largely  attended ;  a  few  Navigation  Schools  were 
in  operation. 

1S6O.  Nine  Science  Classes  and  500  students  under  in- 
struction. 

1861.  First  May  Kxamination  held.  Teachers  paid  on 
certificate  allowance  earned  by  results,  with  extra 
payments  on  all  prizes  awarded.  980  papers 
worked,  about  650  individuals  examined,  and 
1, •'!.'«)  under  instruction  in  ,'iS  schools. 
Ml.'.  7"  .'Science  Schools,  and  2,543  under  instruction. 

is  63.  7/i  Science  Schools,  and  .'i.lll  under  instruction. 
Payments  on  certificate  allowance  partially  abo- 
lished. 

1864.  91  Science  Schools,  and  4,666  under  instruction. 
Payments  on  certificate  allowance  wholly  abo- 
lished. 

120  Science  Schools,  and  5,479  under  instruction. 
66.     153  Science  Schools,  and  6,835  under  instruction. 
867.    November  examination    or  certificates  as  teacher 


1868. 


1869. 


1870. 


abolished,  first  and  second  class  in  May  being 
taken  to  qualify  for  earning  payments  on  results. 
212  Schools  examined,  and  10,230  individuals 
under  instruction.  Minute  Establishing  Local 
Exhibitions  and  Scholarships  passed. 

Building  grants  to  be  made  to  Science  Schools. 
Grants  made  to  teachers  visiting  London,  .'ion 
Schools  examined,  and  15,010  individuals  under 
instruction. 

Courses  of  Lectures  and  practical  instruction  given 
to  Science  Teachers  by  Prof.  Huxley,  Frankland, 
Guthric,  and  Foster.  First  examination  for 
Whitworth  Scholarships.  523  Schools  examined, 
and  2\,  500  individuals  under  instruction. 

810  Schools  examined,  and  29,956  individuals  under 
instruction. 


IV. — SCIENTIFIC  INSTRUCTION.* 

LOCAL  AND  CENTRAL  SCHOLARSHIPS. 
At  Whitehall,  the  2lst  day  of  December  1867. 
By  the  Right  Honourable  the  Lords  of  the  Committee  of 
Her  Majesty's  Most   Honourable   Privy   Council  on 
Education. 

Present.- — His  Grace  the  Duke  of  Marlborough,  Lord 
President  of  the  Council.  The  Right  Hon.  The  Lord 
Robert  Montagu,  M.P.,  Vice-President  of  the  Com- 
mittee of  Council  on  Education. 

My  Lords  consider  the  subject  of  scientific  instruction 
with  a  view  to  its  further  encouragement  and  diffusion. 

1.  They  refer  to  the  Science  Directory  of  the  Science  and 
Art  Department,   and  to   the    Minute  of    the    Education 
Department  of  the  20th  February  1867,  making  additional 
grants  for  secular  instruction  to  elementary  schools. 

2.  In  order  to  assist  the  artisan  classes  who  may  show 
an  aptitude  for  scientific  instruction,  my  Lords  resolve  to 
aid  local  efforts  in  founding  Scholarships  and  Exhibitions. 
The  Scholarship  is  intended  to  maintain  the  student  while 
remaining  at  the  elementary  school,  and  the  Exhibition  to 
support   him  while  pursuing  his  studies  at  some  central 
institution  where  the  instruction  is  of  a  high  grade. 

3.  Local   Scholarships.  These    are    of    two    kinds,   the 
Elementary  School  Scholarship  and  the  Science  and  Art 
Scholarship. 

4.  Elementary  School  Scholarships.  The  Science  and  Art 
Department  will  make  a   grant  of  hi.  towards  the  main- 
tenance of  a  deserving  student  to  the  managers  of  any 
elementary  school  who  undertake  to  support  him  for  one 
year,  and  subscribe  also  at  least  5/.  for  that  purpose. 

5.  Conditions. — 

a.  With  any  number  of  scholars  up  to  100  on  the  register 

of  the  school  there  can  be  but  one  such  Scholarship  ; 
above  100  and  up  to  200  two  Scholarships,  and  so 
on  for  each  100. 

b.  The  Scholarship  or  Scholarships  must  be  awarded  in 

competition  to  the  most  successful  student  or 
students  in  some  examination  of  the  school.  The 
absolute  terms  of  the  competition  and  the  award  of 
the  Scholarship  will  be  left  to  the  managers  of  the 
school,  subject  to  the  approval  of  the  Science  and 
Art  Department. 

c.  The  scholar  must  be  an   artisan  or  poor  student  as 

defined  by  the  Science  Directory,  and  be  between 
12  and  Ib  years  of  age. 

d.  He  must  not  be  the  teacher,  pupil  teacher,  or  other 

paid  servant  of  a  school. 
.     e.  He  must  continue  regularly  to  attend  the  day  school, 

and — 
/.  Pass  in  some  one  or  more  branches  of  Science  at  the 

succeeding  May  examination  of  the  Science  and  Art 

Department,  after  which  the  Department  grant  of 

51.  will  be  paid. 

(i.  These  grants  will  be  made  from  year  to  year  on  the 
condition  that  the  student  each  year  passes  in  a  new  subject, 
or  in  a  higher  grade  of  the  same  subject  in  which  he  first 
passed.  It  will  be  for  the  locality  to  determine  for  how 
many  years  the  student  may  hold  the  scholarship,  but  in 
no  case  can  he  be  allowed  to  hold  it  for  more  than  three  years. 

7.  The  Science  and  Art  Department  will  hereafter  con- 
sider  such    alterations    in    these    conditions    as    appear 
necessary. 

8.  7'Ae  Science  and  Art  Scholarships.  The  Science  and 
Art  Department   will   make  a  grant  of  !()/.  towards  the 
maintenance  of  a  student  at  an  elementary  school  who  has 
taken   a  first  grade  in  Freehand   or  Model  Drawing  and 
Elementary  Geometry  (see  Art  Directory),  and  passed  in 
one  of  the  subjects  of  Science  (see  Science  Directory). 

9.  Conditions. — 

a.  With   any   number"  of  scholars   up   to    100   on   the 
register  of  the  school  there  can  be  but  one  such 
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scholarship,  ahove  100  and  up  to  200,  two  scholar- 
ships, and  so  on  for  each  UK)  scholars. 

b.  The   scholarship  or  scholarships  will  be  awarded  to 

the  most  successful  student  or  students  in  the  school. 

c.  The  scholar  must  he  an  artisan  or  poor  student,  as 

defined  hy  the  Science  Directory,  of  hetween  12  and 
16'  years  of  age. 

d.  He  must  not  he  the  holder  of  an  Elementary  School 

Scholarship,  the  teacher,    pupil   teacher,   or   other 
paid  servant  of  a  school. 

e.  He  must  continue  regularly  to  attend  the  day  school, 

and — 

f.  Obtain  at  least  a  third  class  in  the  subject  of  Science 

in  which    he  has  already  passed,  or  pass  in  some 
other  subject. 

g.  In  each  ycnr  of  holding  the  Scholarship  he  must  pass 

either  in  a  higher  grade  of  the  same  subject,  or  in  a 

new  subject. 

10.  Jjocul  Exhibitions.  The  Science  and  Art  Department 
will  make  a  grant  of  25/.  per  annum  to  the  managers  of 
any  school  or  educational  institution,  or  any  local  com- 
mittee formed  for  the  purpose,  who  will  raise  the  like  sum 
by  voluntary  contribution  for  the  maintenance  of  a  student 
at  some  college  or  school  where  scientific  instruction  of 
an  advanced  character  may  be  obtained.  The  exhibition 
may  last  for  one,  two,  or  three  years. 


11.  Conditions.  — 

n.  The  exhibition  must  be  awarded  in  competition  in 
one  or  more  branches  of  science  at  the  Muy  cxaim- 
nation  of  the  Science  and  Art  Department.  The 
managers  may  select  any  branch  or  brand' 
science  for  the  competition,  and  if  more  than  one 
In1  taken  they  limy  fix  any  relative  amount  of  marks 
they  consider  best  to  assign  to  them. 

h.  The  place  where  the  student  is  to  pursue  his  studies 
may  be  fixed  by  the  managers,  subject  to  the 
approval  of  the  Science  and  Art  Department.  If  a 
Government.  institution  be  selected,  such  as  the 
Royal  School  of  Mines  or  Royal  College  of  Chemistry, 
London,  or  the  Royal  College  of  Science,  Dublin, 
the  fees  of  the  student  will  be  it-milted. 

c.  The  exhibitioner  must  be   of  the  artisan  class,  or  a 

poor  student  as  defined  by  the  Science  Directory. 

d.  The  grant  of  the  Department  will  be  paid  from  ye 

to  year,  on  condition  that  a  like  payment  has  hei 
made  by  the  managers  or  local  committee,  and 
that  the  student  has  pursued  his  studies  satisfactorily 
according  to  regulations  fixed  by  the  Department. 

12.  Transmit  a  copy  to  the  Treasury,  and  raiuest  saiu  t  ion 
to  provide  in   the  estimate  for  the  increased  expenditure 
likely  to  be  occasioned  by  this  Minute. 

Note.—  By  elementary  school  is  understood  any  itcliool  where  elementary 
instruction  is  Riven,  whether  aided  by  thu  Htato  or  not. 


year 


APPENDIX  II.  (See  Question  115.) 

PAULIAMENTAKT  VOTKS  for  .SCIENCE  for  the  Middle  nnd  Upper  Classes  in  1867-8,  exclusive  of  the  coat  of 

the  Queen's  Colleges,  Ireland. 


UNIVERSITY  OF  LONDON. 
£     s.   d.        £  s.    d. 
Two   examiners  in  Mathematics 
and  Natural  Philosophy,  200/. 
each     -                                      -     400    0    0 
Two      assistant      examiners      in 
Mathematics,  50?.  each            -     100     0     0 
Two    examiners    in    Chemistry, 
175/.  each        -                         -     350     0    0 
Two     assistant      examiners      in 
Chemistry,  25/.  each   -            -       50     0     0 
Two  examiners  in  Experimental 
Philosophy    200     0    0 
„  Botany,    <bl. 
each           -     150     0     0 
„  Geology,  75/. 
each          -     150    0     0 
„                „  Physiology  and 
Zoology,  ISO/, 
each    "         -  300    0    0 
1  70O     0     0 

'Hie  amounts  to  each  class  of  subjects  were  as  follows  :  — 
MATHEMATICS. 

£     s.  d.      £    s.   d. 
University  of  London      -            -    500    0    (I 
„            St.  Andrew's          -     10.')     o     1) 
Glasgow    -            -     162    0    0 
„            Edinburgh             -     180    0    0 
OM    ft    n 

CHEMISTRY. 

University  of  London          -        -    400    0    0 
„    '        St.  Andrew's          -     125    0    0 
Aberdeen       -        -     1!K)    8    8 
Glasgow        -        -    400    0    0 
Edinburgh     -        -    200    0    0 
1  •}]  c.     a     a 

NATURAL  AND  EXPERIMENTAL  PHILOSOPHY. 

University  of  London          -        -    200     0    0 
St.  Andrew's         -    150    0    0 
Glasgow        -        -     121     0     0 
Edinburgh     -        -     280    0    0 
751     0    0 

BOTANY. 

University  of  London          -        -     150    0     0 
„    '        Aberdeen       -        -    300    0    ti 
Glasgow        -        -     100    0    0 
Edinburgh     -        -     160    0    0 
.    .     710    o     o 

UNIVERSITY  OF  ST.  ANDREW'S. 
Professor  of  Natural  Philosophy       150    0    0 
Mathematics             -     109     0    0 
Chemistry    -            -     125     0    0 
•  -      •             38  1     0    0 

UNIVERSITY  OF  ABERDEEN. 
Professor  of  Chemistry     -            -      40    8    8 
Assistants                                        -     150     0     0 
Professor  of  Botany        -           .-     300    0    0 

490    g     g 

UNIVERSITY  OF  GLASGOW. 
Professor  of  Mathematics            -      62     0    0 
Assistant                                        -     100    0    0 
Professor  of  Natural  Philosophy        21     00 
Assistant                                       -     1«»     <>     <> 
Professor  of  Natural  History       -     200    0     0 
Chemistry    -            -    200    0     0 
Two  assistants     -                          -     200     0     0 
Professor  of  Botany        -            -     100    0    0 
„          Civil       Engineering 
and  Mechanics      -     275     0    0 
_    ...  1  o'.H     (I     0 

GEOLOGY. 
University  of  London         -                                   150    0    0 

PHYSIOLOGY,  ZOOLOGY,  AND  NATURAL  HISTORY. 

University  of  London          -        -    300    0    0 
Glasgow        -        -    200    0    0 
Edinburgh    -        -     160    0    0 

6'o'l>      0      0 

MECHANICS  AND  CIVIL  ENGINEERING. 
University  of  Glasgow  -        -        -        - 

UNIVERSITY  OK  EDINBURGH. 
Professor  of  Mathematics            -      80    0     0 
Assistant                                       -     100    0     0 
Professor  of  Natural  Philosophy      180     0     0 
Assistant                                       -     100     0    0 
Professor  of  Natural  History       -     160     0    0 
Botany         -            -     160    0    0 
Chemistry    -            -     200     0    0 
_.     OQO     n     0 

.£4,812    S     s 

No  annual  reports  are  made  to  Parliament  of  the  results 
of  this  expenditure. 
Mathematics,     natural      philosophy,    natural     history, 
chemistry,  mineralogy  and   geology,  engineering,  agricul- 
ture, anatomy  and  physiology,  and  political  economy,  are 
taught  in  the  Queen's  Colleges    of  Belfast,   Corn,   and 
Gal  way. 

.£4,812    8     8 
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APPENDIX  III.  (See  Question  152.) 

MEMOKANIH  M  with  regard  to  the  Preparation  of  the  Papers  for  the  Science  Examinations, 

JVliiy 


Prepared  for  the  use  of  the 


I.  There  are  to  be  three  papers  in  each  subject.* 

a.  An  elementary  or  first  stage  paper. 
6.  An  advanced  or  second  stage  paper. 
c.  An  honours  paper. 

The  examination— except  in  subjects  II.  and  III.— lasts 
three  hours,  from  7  p.m.  till  10  p.m. 

II  The  successful  candidates  in  the  tlemaUary  paper, 
and  the  successful  candidates  in  the  advanced  paper,  are 
eaeli  divule.1  into  1st  and  2nd  class,  for  which  the  teacher 
m-rives  U  and  -V.  respectively. 

III  The  honours  paper  is  for  highly  advanced  students 
-teachers   and   candidates  for  the  AVhitworth  and  other 
scholarships.     The  course  of  instruction  may  be  considered 
beyond  that  of  the  science  classes  generally.     Payments  ot 
-II '  and  -21.  are  made  on  account  of  students  taking  honours. 
The  successful  candidates  are  divided  into  1st  and  Lml 
class,  and  ranged  in  the  order  of  merit.  . 

IV  It  is  intended  that  all  students  shall  come  up  in  the 
elementary  paper  before  they  come  up  in  the  advanced 
It  is  not  possible  to  enforce  this  rule  universally,  as  it 
would  interfere  with  the  competition  for  the  Whitwortti 
and  other  scholarships  by  outsiders.     But  everything  is 
done  to  induce,  if  not  to  compel,  students  to  take  the  ele. 
mentary  stage  first.     No  prizes  are  given  to  a  student, 
however  well  he  may  do  in  the  advanced  paper,  unless  he 
have  previously  passed  in  the  elementary  paper,  and  the 
teacher  loses  a  chance  of  further  payment.     Fheretore  it 
may  be  taken  for  granted  that  the  great  bulk  of  the  candi- 
dates—all the  students  of  science  classes— will  come  up  m 
the  elementary  paper  first. 

V  The  elementary  paper  is,  then,  for  first  year,  and  second 
year  and  possibly  some  third  year  students— lads  ot   Id 
and  14,  and  artisans  who  attend  classes  during  the  winter 
evenings.  „  . 

I 1  A  teacher  should  be  certain  of  passing  a  fan-,  even  a 
large    proportion  of  moderately  stupid  students  whom  he 
had  taught  well  during  the  winter  (say  giving  them  30  or 
40  lessons),  in   the  2nd   class.     The  1st  class  should  be 
within  the  reach  of  a  well-taught,  clever,  first  year  student, 
or  an  average  second  year  student. 

VII.  The  elementary  paper  will,  therefore,  have  to  cover  a 
wide  range,  and,  while  it  is  in  parts  so  easy  as  to  give  a 
student  with  a  small  amount  of  knowledge  a  chance  of 
showing  it,  it  will  have  to  be  sufficiently  difficult  in  other 
parts  to  prevent  the  higher  candidates  from  thinking  that 
they  can  take  the  difficult  paper  the  first  year. 

VI II.  It  must  be  remembered  that  the  main  object  ot 
this  examination  is  to  award  the  payments  to  the  teacher 
on  his  year's  work,  by  finding  out  the  amount  of  really  sound 
instruction  he  has  given  to  each  pupil.  It  is,  in  fact,  not  so 
much  to  find  out  what  a  pupil  does  not  know  as  what  he 
docs  know,  by  giving  him  every  opportunity  of  showing 
it.     The  examination  is,  therefore,  of  a  different  nature  to 
the  ordinary  examination  of  a  school  or  class,  all  the  pupils 
of  which  have  had  the  same  instruction,  when  the  object 
is  simply  to  find  out  those  who  have  profited  most.     It  is, 
therefore,  advisable  to  set  more  questions  in  the  paper  than 
the  student  can,  or  is  called  upon  to,  answer,  so  as  to  give 
him  a   choice.      Thus,,  supposing   eight   questions  is   the 
number  a  candidate  may  fairly  answer  in  three  hours,  to 
set  twelve,  restricting  the  ^candidate  from  attempting  more 
th;in  eight. 

IX.  If  questions  of  varying  degrees  of  difficulty  be  given, 
:,,    will   probably  be  the  case,  and  if  different  values  be 
;itlaehed  to  them,  it  is  essential   the  student  should  know 
these  relative  values,  otherwise,  by  taking  the  wrong  ques- 
tions, he  may,  however  well  informed,  not   do  himself 
justice.     There  are  no  doubt  objections  to  this  arrange- 
ment, as  tempting  the  student  to  try  questions  beyond  his 
power.     Hut  it  is  so  desirable,  in  order  to  assist  teachers 
who  are  bringing  up  students  year  after  year,  to  indicate,  by 
marks,  the  questions  which  the  higher  students  should  take, 
that  it  is  necessary  to  disregard  these  objections.     It  is  of 
more  consequence  to  enable  a  good  student  to  make  cer- 
tain of  a  first   class,  than  to  protect  a  foolish  one  from 
his   own   ignorance   in   attempting  questions  beyond  his 
knowledge. 

\.  The  following  arrangement  is  not  applicable  to  all 

i'ts.  but,  where  it-  is  applicable,  it  is  of  great  use  in  prc- 

;IL'  iTiiniTiiiiiir.  v!/...  to  set  a  few,  say  three,  questions  in 

.1  portions  of  ;i  nibja  I  which  all  candidates 

must  attempt,  and  to  set  a  certain  number  of  others  from 


•i  M-tiH-ll  SHlijirt  tlli-n-  lire  sovi'ii  v 


which  they  may  make  a  selection ;  to  lay  down,  in  fact,  that 
of  the  eight  questions  which  a  candidate  may  attempt, 
three  must  be  the  first  three  in  the  paper,  while  the  other 
five  may  be  selected  from  the  remaining  questions. 

XI.  The  same  forms  cannot,  however,  be  equally  appli- 
cable to  all  the  subjects,  and  each  examiner  can  modify 
the  general  instructions  sent  herewith. 

XII.  The  advanced  paper  should  be,  if  I  may  so  say,  a 
year  in  advance  of  the  elementary  paper,  and  a  power  of 
selection  of  questions  is,  perhaps,  not  so  necessary. 

XIII.  The  honours  paper   should  certainly  be   a   very 
"stiff  "one. 

XIV.  It  has  been  decided,  in  future,  to  count  the  absolute 
marks  obtained  by  a  student   in   the   examination  in  the 
various   competitions    for   Royal  Exhibitions,   Whitworth 
scholarships,  &c. ;  and  the  following  scale  has  been  pub- 
lished : — 

The  maximum  number  of  marks  obtainable  in  each 
subject,  except  Mathematics,  will  be,  in  the — 

Elementary  stage    -  -     100 

Advanced  stage       -  -    200 

Honours     ...    400 

In  Mathematics  the  numbers  will  be,  in  the — 

1st  stage  -  100 

2nd  ,  •  200 

3rd  ,  -  300     Honours  500 

4th  ,  -  1.5(1 

5th  ,  -  300     Honours  500 

6th  ,  -  200 

7th  ,  -  400     Honours  600 

But,  in  each  case,  the  number  of  marks  gained  in  the 
elementary  stage  (or  in  the  1st  stage  in  Mathematics)  will 
be  diminished  by  the  minimum  number  required  to  pass  in 
that  stage,  and  the  number  of  marks  gained  in  the  other 
stages  will  be  diminished  by  20  per  cent,  of  the  marks 
obtainable  in  that  stage.  The  remainder  will  then  be 
added  together  to  determine  the  candidate's  position. 

XV.  In  order  to  carry   out  this  plan,   it  is  absolutely 
necessary  that  the  same/orm  of  paper  should  be  adopted 
by  all  the   examiners  :  that   in  each   stage — Elementary, 
Advanced,  and  Honours — the  candidate  should  be  restricted 
to  a  certain  number  (n)  of  questions,  as  many  as  can  be 
fairly  answered  in  the  time ;  and  that  to  the  (n)  highest 
questions  a  maximum  of  100  marks  should  be  assigned. 
It  is   essential   to  limit  the   number  of  questions   to   be 
answered,  otherwise   a  few  quick   students  make  a  large 
number  of  marks  and  render  it  impossible  to  take  a  regular 
per-centage  scale. 

J.  F.  D.  DONNELLY, 
8th  March  1870.  Capt.  R.E. 

N.B. — It  is,  I  am  afraid,  becoming  the  practice  with  some 
teachers  to  make  a  careful  study  of  the  examiner's  manner 
and  previous  papers,  and  then  to  teach  candidates  the 
answers  to  certain  questions,  they  think  will  be  asked,  by 
rote.  I  point  this  out,  because,  I  believe,  if  warned, 
examiners  may,  by  taking  great  care  and  varying  the  form 
of  their  questions,  to  some  extent,  check  this  most  objec- 
tionable practice,  without  at  the  same  time  making  their 
questions  too  difficult  or  "  catchy."  It  would  also,  I  think, 
conduce  much  to  this  end  if  in  those  cases  where  examiners 
have  assistants,  they  consulted  one  or  two  of  them  on  the 
subject  when  preparing  their  papers. 
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SCIENCE  AND  ART  DEPARTMENT  of  the  COMMITTEE 
OP  COUNCIL  ON  EDUCATION,  South  Kensington. 

SCIENCE  EXAMINATIONS. 

CONFIDENTIAL  MEMORANDUM  on  the  appointment  of 
Assistant  Examiners,  distribution  of  work,  and  ex- 
amination of  papers,  prepared  from  Minutes  of  the 
Lords  of  the  Committee  of  Council  on  Education,  and 
other  documents,  for  the  use  of  the  Examiners 
and  Assistant  Examiners  for  the  Examination  of 
1870. 

1.  The  result  of  each  examination,  however  large,  should 
be  published  not  later  than  one  month  after  its  completion. 
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The  revision  of  the  papers  by  the  examiners,  therefore, 
should  foe  completed  in  three  weeks,  at  the  most,  as  a  full 
week  must  be  allowed  for  transcribing,  revising,  and  printing 
tin-  lists. 

2.  To  enable  them  to  carry  this  out,  the  examiners,  in 
those  subjects  in  which  there  arc  many  papers,  have  form 

requested  to  nominate,  for   their  Lordsmpr  npproval.  c 

assistant  for  every  1,(MX)  written,  or  1,300  drawn,  papers. 

3.  The  assistants  to  examine  and  work  the  papers  allotted 
to  them  in  15  or  16  clear  days,  at  the  outside. 

4.  When  the  papers  are  ready  for  them,  the  examiners  to 
meet  their  assistants  at  South  Kensington,  and  to  give  pre- 
cise instructions  as  to  the  scale  of  marks  to  be  adopted, 
the  kind  of  answering  required,   &c.     The   papers  to   be 
then  divided  amongst  them  in  the  proportion  indicated  in 
§  2. 

5.  When  there  are  several  assistants  in  a  subject,  a  second 
meeting  to  be  held,  at  the  end  of  the  first  week  after  the 
examination,  for  the  purpose  of  revising  and   comparing 
work,  and  of  enabling  each    assistant  to   see  the   marks 
awarded  by  his  colleagues,  so  that  uniformity  of  marking 
may  be  maintained  throughout  the  entire  series  of  papers. 

o.  The  examiner  to  be  generally  responsible  for  the  whole 
examination,  to  examine  all  the  honours  papers  himself,  and 
to  revise  say  20  per  cent,  of  the  papers  examined  by  his  as- 
sistants, so  as  to  keep  a  general  check  on  the  scale  of  awards 
and  mode  of  working. 


7.  There  are  to  be  three  papers  in  each  subject.* 

a.  An  elementary  or  first  stage  paper. 
6.  An  advanced  or  second  stage  paper. 
c.  An  honours  paper. 

The  examination — except  in  subjects  II.  and  III. — lasts 
three  hours,  from  7  p.m.  till  10  p.m. 

8.  The  successful  candidates  in  the  elementary  paper,  and 
the  successful  candidates  in  the  advanced  paper,  are  each 
divided   into    1st   and   2nd   class,  for  which   the  teacher 
receives  II.  and  21.  respectively. 

9.  The  honours  paper  is  for  highly  advanced  students, 
teachers,   and   candidates   for  the   Whitworth   and   other 
scholarships.     The  course  of  instruction  may  be  considered 
beyond  that  of  the  science  classes  generally.     Payments  of 
41.  and  21.  are  made  on  account  of  students  taking  honours. 
The  successful  candidates  are  divided  into  1st  and  2nd  class, 
and  their  names  are  printed  in  the  order  of  merit. 

10.  It  is  intended  that  all  students  shall  come  up  in  the 
elementary  paper  before  they  come  up  in  the  advanced.    It 
is  not  possible  to  enforce  this  rule  universally,  as  it  would 
interfere  with  the  competition  for  the  Whitworth  and  other 
scholarships  by  "  outsiders."     But  everything  is  done  to  in- 
duce, if  not  to  compel,  students  to  take  the  elementary  stage 
first.     No  prizes  are  given  to  a  student,  however  well  he 
may  do  in  the  advanced  paper,  unless  he  have  previously 
passed   in  the  elementary  paper,  and  the  teacher  loses  a 
chance  of  further  payment.     Therefore,  it  may  be  taken  for 
granted  that  the  great  bulk  of  the  candidates — all  the  regular 
students  of  science  classes — will  come  up  in  the  elementary 
paper  first. 

11.  The   elementary  paper  is  for  first  year,  and  second 
year,  and  possibly  some  third  year  students — lads  of  13  and 


II,   and  artisans  who  attend    classes   during   the  winter 
cvi  'Mings. 

12.  A  teacher  should   be:   certain   of  pawling  a  fuir.  rvni 
a  large,  proportion  of  moderately  stupid  students  whom  lie 

•light,  well  during  tin-  winter  (say,  giving  thrin 
4(1   lesson* ),  in  tlir   L'I,,|   HUMS.     The   Ui   da-,.,    should  I..- 
uilhiii  the  reach  of  a  wcll-lau^hl,  clever,  ft] 
or  an  average  second  year  Minimi. 

13.  The,   iiili-tiiin-il  .stage   is    intended  to   be  a    year   in 
advance  of  the  elementary  stage. 

14.  The  honours  examination  should  be  very  "stiff." 

15.  The  absolute  scale  of  marks  to  be  taken  for  each  dais 
must  depend  on  the  amount  of  the  parliamentary  vote  for 
"payment  on  results,"  and  must  be  finally  decided  by  thf 
Committee   of  Council.     But,  at  all  events,   at  present,   it 
will  probably  be  taken  us  follows  : — 

In  the  advanced  stage,  above  74  per  cent.  1st  class 

„     39       „       2nd    „ 
In  the  elementary  stage,  above  69  per  cent.  1st  class. 

„       29         „         '2nd     .. 

It  is  hoped  that  this  scale  will,  in  fairly  taught  subjects, 
yive,  on  an  average,  in  the  elementary  sttujr,  n  Jirst  class  to 
uliuiil  line  third  of  those  who  pott,  and,  in  /'in-  i, ,/,'„„,•,,/  stage, 
a  first  class  to  about  one  fourth,  or,  perhaps,  rather  more,  say 
two  sevenths,  of  those  who  pass  in  that  stage.  The  exan 
are,  therefore,  requested  to  mark  the  papers  so  that,  takiny  t/ii* 
scale,  the  result  may,  as  fur  as  possible,  correspond  with  tin- 
intentions  of  §§  12  and  13.  The  information  at  the  head  of 
the  students'  paper  is  to  assist  them  in  determining  this. 

The  examiner  need  only  write  the  total  marks  on  each  paper 
in  the  top  right-hand  corner. 

16.  As  the  award  of  the  Royal  Exhibitions  and  of   the 
Whitworth  scholarships,  as  well  as  of  numerous  local  prizes, 
exhibitions,  and  scholarships,  depends  on  the  results  of  this 
examination,  it  is  absolutely  necessary  that  the  numerical 
value  of  each  candidate's  paper  should  be  carefully  given. 

17.  In   computing  the  marks   for  the  competitions,  the 
maximum  obtainable  in  the  elementary  stage  has  been  fixed 
at  100 ;  in  the  advanced  stage,  at  200 ;    and  in  honm> 
400, — except  in  mathematics,  for  which  there  is  a  special 
scale. 

It  will  be  seen  from  §LV.  p.  20  of  the  Science  Directory, 
that,  in  the  advanced  stage,  and  in  honours,  a  candidate  may 
count  marks,  though  he  fail  in  securing  a  class,  if  he  obtain 
more  than  20  per  cent,  of  the  marks  awarded  for  that  stage. 
Whilst,  therefore,  the  examiners  can  cut  out  all  such  papers 
as  are  evident  failures,  and  such  as,  for  gross  faults,  ought  to 
be  cancelled,  they  should  carefully  mark  those  in  the  ad- 
vanced stage,  or  in  honours,  which  get  more  than  40  and  so 
marks  respectively. 

18.  There  is  a  disposition  on  the  part  of  some  teachers  to 
make  a  careful  study  of  the  examiner's  manner  of  ques- 
tioning, and  of  the  papers  of  previous  years,  and  then  to 
teach  their  pupils,  by  rote,  the  answers  to  question*  which 
they  think  will  be  asked.     It  is   very  desirable   that   the 
examiners  should,  as  far  as  possible,  check  this  objectionable 
practice,  by  rejecting  all  such  papers  as  are  unmistakeably 
the  result  of  mere  "  cram." 

19.  A  genera)  report  on  the  system  of  teaching,  its  faults, 
&c.,  from  each  Examiner  would  be   of  great   use  to   the 
teachers. 

J.  F.  D.  DONNELLY, 
May  1870.  Capt.  R.E. 
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South  Kensington,  March  18(W. 

SCIENCE  AND  ART  DEPARTMENT  of  the  COMMITTEE  of 
COUNCIL  ON  EDUCATION,  SOUTH  KENSINGTON. 

At  South  Kensington,  the  10th  day  of  March  1869.     By 

the  Right  Honourable  the  Lords  of  the  Committee  of 

Her  Majesty's   Most   Honourable   Privy  Council   on 

Education. 

Read  the  following  memorandum  prepared  by  Captain 

Donnelly,  R.E.,  in  accordance  with  the  instructions  of  My 

Lords : — 

SCIENCE  EXAMINATIONS.    MEMORANDUM. 

1.  The  great  increase  in  the  numbers  examined  in  May, 
renders  a  better  organization  than  obtains  at  present  neces- 
sary for  looking  over  the  papers,  not  only  to  ensure  this 
being  done  in  time,  but  also  to  reduce  the  expense.     The 
large  sum  taken  for  examination  in  the  estimates  was  com- 
mented on  last  year  in  the  House  of  Commons. 

2.  By  a  proper  organization  of  assistants  both  objects 

*  Eicept  inMathematics,  in  which  subject  there  are  seven  stages. 


(See  Question  239.) 

may,  I  believe,  be  attained  without  sacrificing  efficiency. 
Many  of  the  subjects  have  been,  for  several  years,  so  large 
that  the  examiners  have  had  to  employ  assistants,  with 
whom  they  have  made  their  own  arrangements.  In  future, 
in  these  large  subjects,  it  would  be  better  that  the  examiners 
should  nominate  their  assistants  for  the  approval  of  My 
Lords,  and  that  they  should  be  paid  directly  by  this  Depart- 
ment. It  would,  I  believe,  be  more  agreeable  to  the  ex- 
aminers, and  would  enable  the  Department  to  have  a  more 
definite  organization. 

3.  The  results  of  the  examination  in  each  subject  should 
be  published  not  later  than  a  month  after  the  examination, 
however  large  the  subject  may  be. 

4.  To    enable   this    to  be  done,    the   examiners    must 
complete  their  work  in  three  weeks  at  the  outside,  as  one 
week   is   the  least  that   can  be  allowed   for  transcribing, 
sorting,  revising,  and  printing  the  lists. 

5.  From  the  inquiries  I  have  made,  I  believe  70  written 
(three  hour)  papers  are  all  that  can  be  examined  satisfac- 
torily by  one  person  in  a  day,  or  in  six  hours'  work,  and 
this'only  when  many  of  them  are  short.     In  the  drawing 
subjects,  probably  a  third  more  can  be  done  in  the  same 
time. 

4L  4 
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6  There  should,  then.be  an  assistant  for  every  1,000 
written.  <>r  1  .:«M>  drawn,  papers  ;  for,  deducting  the  time  re- 
quired f»r  comparison,  revision,  &c.,  he  would  have  to  look 
through  ''i''m  '"  ^  or  15  days. 

7.  1  would  propose,  then,  that  when  the  papers  were 
ready,  the  examiner  should  come  here  and  meet  his  assis- 

t  hat  he  should  give  them  precise  instructions  as  to  the 
scale  of  marks  to  be  given,  the  kind  of  answering  required, 
&c. ;  and  that,  then,  the  papers  should  be  divided  amongst 
tlicin,  u  record  being  kept  of  the  papers  that  each  takes 

8.  In  a  week,  there  should  be  a  second  meeting  for  revi- 
sion and  comparison,  each  assistant  looking  at  the  marks 
that  the  others  were  awarding,  so  that  the  same  scale  might 
be  maintained,  as  far  as  possible,  throughout. 

9.  At  the  end  of  a  fortnight,  a  third  meeting  would   be 
necessary  for  a  general  revision,  and  for  making  up  the 
papers. 

10.  The  examiner  should  roughly  examine  (say)  20  per 
cent,  of  the  papers  looked  over  by  his  assistants,  so  as  to 
keep  a  general  check  on  the  scale  of  awards  and  way  of 
working.     This  might  be  done  by  the  assistants  sending 
him  their  papers,  through  the  Science  and  Art  Department, 
as  they  went  on. 

1 1 .  The  examiner  should  also  look  over  all  the  honours 
papers  himself,  and  be  generally  responsible  for  the  whole 
examination. 

12.  I  do  not  propose  any  change  in  the  present  system  as 
regards  the  smaller  subjects,  nor  to  the  examiners  being,  as 
now,  appointed,  or  rather  asked  toact,  from  year  to  year. 

1M.  The  remuneration  might  be  managed  as  follows : 

a.  The  examiner  in  one  subject  to  receive  a  re- 
taining fee  of  50  guineas,  in  two  or  more  subjects 
100  guineas. 


[This  fee  is  not  only  for  the  work  connected  with  the 
examination,  but  as  a  general  retaining  fee  for  the  year ;  for 
it  must  be  remembered  that  the  examiner  is  constantly 
called  on  to  attend  meetings,  write  reports,  and  give  his 
advice  and  opinion  on  a  variety  of  subjects  ;  in  fact,  to  act 
as  referee  for  the  Department  in  the  subjects  in  which  he 
examines.] 

b.  For  the  preparation  in  May  of  the  three  papers  in  each 

subject — honours,  advanced,  and  elementary— to  re- 
ceive 10  guineas. 

c.  For  the  examination  of  the  honours  papers  to  be  paid, 

as  now,  at  the  rate  of  30  shillings  for  10  papers. 

d.  For  each  day's  attendance  here  to  meet  the  assistants, 

3  guineas. 

e.  For  the  revision  of  assistants'  work,  at  the  rate  of  \l. 

per  20  papers  looked  over. 

14.  The  assistants'   remuneration   to  be  at  the  rate  of 
I/.  10s.  and  II.   per  20  of  the  advanced  and  elementary 
papers  respectively,  and  in  the  drawing  subjects  \l.  and  15s; 
and  2  guineas  a  day  for  the  days  they  attend  here  to  receive 
their  instructions,  &c. 

15.  Though  the  payments  may,  at  first  sight,  appear  large, 
I  would  beg  leave  to  point  out  that  it  is  of  the  highest  im- 
portance, both  as  regards  the  success  of  the  teaching  and 
the  position  of  the  Department,  that  the  very  best  men 
should  be  employed  in  this  work,  which  is  of  a  very  labo- 
rious and  repulsive  nature,  and  that  the  teachers,  whose  pay 
depends  entirely  on  the  examination,  have  a  right  to  expect 
that  it  should  be  very  well  and  very  carefully  done. 

J.  F.  D.  DONNELLY, 
6th  March  1869.  Capt.  R.E. 

My  Lords  approve  the  same. 

HENRY  COLE. 


APPENDIX  V.     (Sec  Mr.  Cole's  Evidence,  pp.  1  to  18.) 

EXTKAOTS  from  NOTES  ON  PUBLIC  EDUCATION,  prepared  at  the  desire  of  the  Right  Hon.  Lord  Robert 
Montagu,  M.P.,  Vice-President  of  the  Committee  of  Council  on  Education,  South  Kensington  Museum, 
28th  November  1867. 


Elemontary 
schools  and 
scien™. 


Precand 

grammar 
schools. 


^rnmmar 
schools. 

Universities. 


II.  SECONDARY  OR  TECHNICAL  INSTRUCTION. 

10.  I  concur  generally  in  the  paper  of  12th  November 
1867,  which  Capt.  Donnelly  has  prepared  on  this  subject. 

11.  I  recommend  that  the  managers  of  elementary  schools 
be  free  to  establish  classes  for  teaching  science  through 
certificated  teachers,  and  that  payments  on  results  be  made 
to  them,  and  that  all  fears  of  competition   with  elementary 
education  be  ignored.      (See   Education    Minute  of  20th 
February  1867.) 

12.  If  effective  measures  can  be  taken  to  deal  with  the 
funds   and   management   of    the    old  Free   and  Common 
Grammar  Schools,  the  teaching  of  art  and  science  might  be 
largely  introduced  into  them  without  increased  charge  on 
Parliamentary  funds. 

13.  I  consider    that  the  State  might  usefully  establish 
professorships,  with  prizes  and,  perhaps,  scholarships  for 
science,  at  Eton,  Harrow,  Rugby,  &c.,  as  well  as  at  the 
Universities.     A  very  few    thousand    pounds    expended 
annually  in  this  direction  would,  I  conceive,  be  the  most 
efficient  means  of  aiding  technical  instruction.     Such  an 
expenditure  would  act  in  increasing  the  public  revenue  in 
a  few  years.     Until  increased  honours  are  awarded  at  the 
Universities    for  acquiring  experimental  science,  and  the 
knowledge  is  felt  to  be  remunerative,  experimental  science 
will  stand  no  chance  with  the  study  of  classical  learning  ; 
and  the  industrial  position  of  this  country,  in  comparison 
with  other  countries  generally,  will  get  from  bad  to  worse. 
(Some  parliamentary  votes  are  already  made  to  Universities 
for  Science,  see  Estimates,  Class  IV.)*     The  address  of  Mr. 
J.  S.  Mill,  Rector  of  St.  Andrew's,  whilst  fully  estimating 
the  great  value  of  classical  knowledge,  shows  the  necessity 
for  scientific  teaching,  in  the  most  eloquent  terms.     It  is  a 
ic\t  hook  on  the  subject.     (See  also  Mr.  Lowe's  address  to 
tlic  1'liilosophical  Institution  at  Edinburgh.) 

14.  Four  establishments  should  be  formed  in  the  nature 
of  Training  Colleges  for  teaching  practical  science.    There 
is  already  one  at  Dublin.      The  School  of  Navigation  and 
Science,  now  building  at  South  Kensington, might  he  readily 
enlarged  into    such    a   college.      Arrangements,  I  believe, 
might  be  made  for  a  third,  either  in  connexion  with  the 
University  at  Edinburgh,  or  at  Glasgow.      And  a  fourth 
might  be  created  in    the    midland  counties.     The  latter 
college,  as  well  as  that  for  Scotland,  might  be  located  in 
that  place  which  offered  to  endow  the  greatest  number  of 
scholarships  in  it. 

15.  ('apt.  Donnelly's  paper  fully  states  the  objections  to 
state  "  trade  "  schools,  so  I  do  not  repeat  them. 

*  Vide  ut  infra. 


III.  PUBLIC  LIBRARIES  AND  MUSEUMS. 

16.  Public  Libraries,  Galleries,  and  Museums  should  be 
viewed  as  the   highest  instruments  of  public  instruction, 
and  be  rendered  as  effective  as  possible  to  that  end.     Full 
titles,  inventories,  and  catalogues  should  be  prepared,  as 
well  for  the  learned  as  the  unlearned  visitor.     The  superior 
manners  and  general  culture  of  the  mass  of  the  people, 
especially  in  art  and  science,  in  many  parts  of  Europe,  are 
to  be  attributed  to  the  influence  of  the  greater  number  of 
public  libraries  and  museums  than  with  us,  and  to  the 
facilities  offered  to  all  classes  to  study  them.*     The  British 
Museum,  which  possesses  treasures  of  the  greatest  instruc- 
tional value,  is  still  somewhat  treated  in  its  management 
and   purpose  only   as   a  collection   of  things   "rare   and 
curious,"  as  they  were  defined  by  Sir  Hans  Sloane  a  century 
ago,  and  not  as  a  great  public  educational  institution,  which 
it  might  be  made. 

17.  I  strongly  recommend,  both  on  religious  and  moral 
grounds,  that  arrangements  he  made,  as  at  Kew  Gardens 
and  Museum,  Hampton    Court   and    Greenwich    Picture 
Galleries,  &c.,  to  admit  the  public  to  National  Institutions 
on  Sunday  afternoons.     A  more  elevating  measure  could 
not  be  devised. 

18.  To  render  public  libraries  and  museums,  which  are 
supported  in  the  main  by  public  funds,  proper  instruments 
of  public  instruction,  and  to  manage  them  effectively  and 
economically,  it  seems  to  me  indispensable  that  they  be 
placed  under  the  sole  responsibility  of  a  Minister  of  the 
Crown.     Numerous  hoards  render  executive  management 
impotent,  and  are  quite  incompetent  to  deal  with  the  proper 
expenditure  of  public  funds.     Boards  are  useful  for  coun- 
sel, but  obstructive  for  action.     On  this  subject,  as  well  as 
on  a  better  administration  of  public  museums,  public  opinion 
has  been  maturing  for  more  than  thirty  years.     (See  espe- 
cially "Quarterly  Review,"  No.  175,  Dec.  1850;  "  Edin- 
"  burgh  Review,"  January  1866.) 

19.  The  greater  number  of  such  public  institutions  of 
science  and  art  are  already  under  a  ministerial  authority. 
It  would  he  of  great  public  benefit,  in  every  way,  to  subject 
the  remainder  to  the  same  authority.     (See  Estimates,  Class 
IV.,   Learned   Societies.)     But  I  allude  especially  to  the 
British  Museum,  the  National  Gallery,  the  National  Portrait 
Gallery,  and  the  Patent  Museum  in  London,  also  to  the 
National  Gallery  and  Royal  Irish  Academy  in  Dublin,  and 
the  National  Gallery,  Edinburgh. 

*  Sec  list  of  such  institutions  in  France,  &c.,  printed  by  the  Depart- 
ment, 
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IV.  GKNKUAL  PiUNcli'LKs  OK  ADMINISTRATION. 

20.  I    consider  it    necessary  that  elementary  education, 
secondary  or   technical    instruction,    the    management   of 
public     iibnn-ies,    galleries,    and    museums,   and   all    the 
votes  given  for  education,  science,  and  art,  should  li"  BOB- 
centrated  in  their  administration  of  them,  so  far  as  the 
expenditure  of  public  funds  at  least  is  concerned,  under  the 
sole  authority  of  the  same  Minister  of  the  Crown. 

21.  This    Minister  of  Public  Instruction  ought   not,   I 
venture  to  think,  to  be  the  l,nrd    President  .of  the  (  'oiincil. 
The  work  appears  to  me  ample  enough  to  engage  the  sole 
attention  of  a  Minister,  who,  I  also  venture  to  think,  ought 
to  rank  as  a  Secretary  of  State.     He  would  sit  in  either 
House,   according  to  the   circumstances   of  the  Cabinet. 
There  should  be  an  1'nder  Secretary  uKo  in  Parlimnent. 

22.  In   my   opinion,    the   present    work    at   the    Privy 
Council   Office,  with   all   the    calls  for    charters,   health, 


cattle  plague,   (|uarantine,  &c.,  muile  upon  the  atteiiiinn 
of  the   Lord    President,  make  it  impossible  fur  that  high 
functionary  to  devote  suflicicnt  time  to  immeroi. 
involved  in  public  instruction,  viewed  comprehensively. 

J.'i.  To   enlarge  elementary  education,  making  it    truly 
national  ; — to  reform  the  rdii'-at  ionnl  chanties  ; — to  increase 
technical  instruction   throughout  the  I'niied    Kingd..- 
to  reorgimi/e  the    llrili   li    Museum,''  (lie    Nali'Hial  (i.illerv, 
the    National    Portr.iil    Cidln.,   \c.,   so    as  to   make    them 
work   rlliciently  and  harmoniously  together,  are  liin> 
which  <ni»ht,  not,  1  conceive,  to  lie  tn-a'rd  us  of  secondary 
importance  to  any  others. 

(Signed)         HKNKV  COLE. 


*  In  doing  thin,  th«  Family  TntxteoH  xhunlil  U-  krpl.  <.f  rniirw;  hut  they 
s'nuiilcl  n-v.  rt .l«i  tin  ii-  iiriirinnl  riinetiinis  :  tin-re-  slmnlil  !«•  nu  further 
electiol.N  nl  ••i-lrrli  il  1  1-liMivs  ;  "  null  tile  "  olliriul  Incite!  I  "  would  Hi 

once  Kivo  way  to  k  ttajBe  nqmMlbta  Minister. 


APPENDIX  VI. 

CoBBESFONDEMOB  between  HEK  MAJESTY'S  COMMISSIONERS  and  the  HEADS  of  t'<n.i.i;(ii:s  and  HAM  >  in  the 

UNIVERSITIES  of  OXFORD  and  CAMMKHM.I:. 

I.   Endoir/ni'iitx  and  J'tirlitiiiiriittiry  (! runts. 

The  following   letter    was    addressed   on   the   13th      RETURN  of  ANNUAL  PAYMENTS  for  the  ADVANCEMENT 
Juno  1870  to  the  Heads  of  Colleges  and    Halls   at 


of  SCIENCE  in  the  UNIVERSITY  of  OXFORD. 


Oxford  anil  Cambridge : 

Royal  Commission  on  Scientific  Instruction  and  the 
Advancement  of  Science, 

6,  Old  Palace  Yard,  Westminster,  S.W. 

June  l.'ith,  1870. 

I  HAVE  the  honour  to  inform  you  that  Her  Majesty  has 
appointed  Commissioners  to  make  inquiry  with  regard  to 
Scientific  Instruction  and  the  Advancement  of  Science, 
and  to  inquire  what  aid  thereto  is  derived  from  grants 
voted  by  Parliament,  or  from  endowments  belonging  to  the 
several  Universities  in  Great  Britain  and  Ireland  and  the 
Colleges  thereof,  and  whether  such  aid  could  be  rendered 
in  a  manner  more  effectual  for  the  purpose. 

The  Royal  Commissioners  are  of  opinion  that  the  inquiry 
with  which  they  are  charged  will  he  much  facilitated  by 
their  being  speedily  placed  in  possession  of  authoritative 
statements,  on  behalf  of  the  several  Universities  and 
Colleges  indicated  in  their  Commission,  of  the  aid  to 
scientific  instruction  and  the  advancement  of  science 
derived  from  Parliamentary  grants  and  from  endowments 
which  they  enjoy. 

I  am,  therefore,  directed  to  request  that  you  will  have  the 
goodness  to  furnish  the  Commissioners  with  a  statement 
of  all  sums  applied  to  the  advancement  of  science  or  to 
scientific  instruction,  in  the  University  of  , 

College,  which  are  derived  from  endowments 
or  from  Parliamentary  grants. 

This  information  will  be  useful  to  the  Commissioners  in 
proportion  as  these  endowments  and  grants  and  their 
applications  are  specified  in  detail. 

I  am  further  to  state  that  the  Commissioners  will  be  glad 
to  receive  suggestions  or  to  hear  evidence  from  you  in 
respect  of  the  matters  into  which  they  are  commanded  to 
make  inquiry. 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 

J.  XoKMAN  LOCKYER, 

Secretary  to  the  Commission. 


The  following  replies  were  received  : — 
UNIVERSITY  OF  OXFORD. 


20,  Dean's  Yard,  Westminster, 

July  27th,  18/0. 

THE  Vice-Chancellor  of  Oxford  has  the  honour  of  for- 
warding the  accompanying  return  in  compliance  with  the 
request  of  Her  Majesty's  Commissioners  appointed  "  to 
"  make  inquiry  with  regard  to  Scientific  Instruction  and  the 
"  Advancement  of  Science,"  and  regrets  that  unavoidable 
circumstances  have  caused  so  much  delay  in  preparing  the 
return : — 

2G060. 


Estimated  from  Amounts  actually  paid  in  the  University 
Year  ISC*  \>. 

I'nifi'xstiriate. 


Proffetten* 

•  >int 
frc'in 
llniluu  nii-iils. 

Amount 

i..\  Hi.- 
I'mvi  -r-ity. 

&     «.     ./. 

£      *.     ,1. 

Astronomy,  S;n  ilinn  Professor  of 

272   12     2 

1112    19     0 

Botany  (Crown  Grant)* 

'.17    12      1 

— 

Ditto,  Sheraid'i  Professor 

78    12    10 

— 

Ditto,  Rural  Economy,  Sihthorp's 

1  1  9fi     4     2 

— 

Professor. 

Chemistry,  Waynflete  Professor  - 

— 

— 

Chemistry,  Projector  of  (Crown 

97   18     4 

— 

Grant)* 

Ditto,  Aldrichian  Demonstrator  of 

1  20     8     0 

— 

Geology  - 

— 

.•inn  n;     » 

Geometry.   Savilian  Professor  of 

•2r2   12     2 

162   19     0 

Medicine,  Kegius  Professor  of      - 

— 

Fees  on 

Pru'sentations 

Ditto,    Aldrichian    Professor    of 
Practice  of. 

1  126     8     0 

— 

Mineralogy 

— 

97    12      1 

Natural  Philosophy,  Sedleian 

125      1      9 

1C,  7    16     6 

Physiology,  Linacre  Professor  of- 

— 

— 

Ditto,    Aldrichian     Professor    of 

ll2G     8     0 

— 

Anatomy. 

Ditto,  Tomlin's  Projector  of  do. 

88     4     8 

— 

Physics,  Experimental 

30     0     0 

2C,:i    17      6 

Zoology,  Hope's  Professor 

390  11!     8 

— 

£2,028  18  10 

£1,246    0     9 

*  1'aiil  by  tin-  University  by  composition  w  itli  the  Crown. 
J)fm<aulratort>  Assistants,  Ar. 


Chemistry,  Waynflete  Professor 
of,  for  a  Demonstrator. 

Ditto,  for  an  Assistant     - 

Physics,  Experimental  Professor 
of,  for  an  Assistant. 

Zoology,  Hope  Professor  of,  fur  a 
Servant. 

Observatory,  Radcliffe,  for  an  As- 
sistant. 


117 


14C,   11  3 

97    14  2 

107     8  0 

I  ->     0  0 


£117     7     0       £366   13     5 


Exarninert. 


Natural  Science,  Examiners  in    - 
Medicine,  Examiners  in  - 

— 

146   11     3 
78     0     0 

— 

£224    II      3 

4  M 


to 
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Scholart,  j-c. 


Geology,  Bardett-CoutU  - 
Meteorology,  Johnson  Prize 


Amount 
.-irisinic  from 


i,->   12     5 
9  18     0 


£175   10     5 


Amount  piii'l 
Uiuvcr-iij . 


University  Museum. 


Maseam  Annuity 
Ditto,  extra  Grant 

MCSEDM  :  ,    . 

Chemistry,  Department  of,  to 

Apparatus. 

Physics,  Department  of,  for  Ap- 
paratus. 
Zoology,  Department  of,  for  the 

Collection. 
Ditto,  and  garden  rates  and  taxes 


£     s.     d. 

£ 
G45 
250 

a.     d. 
0     0 
0     0 

— 

150 

0     0 

1        _ 

250 

0     0 

|   48  17     1 

49 

12     0 

£48  17     1 

£1,344 

12     0 

2.  Balliol  College. 

Balliol  College,  Oxford, 
s,n>  June  Mth,  1870. 

I  HAVK  the  honour  to  acknowledge  :i  letter  from  tin- 
Royal  Commissioners  on  Scientific  Instruction  and  tin- 
Advancement  of  Science,  inquiring  what  sums  arc  applied 
to  the  advancement  of  science  or  to  scientific  instruction 
in  Balliol  College,  Oxford,  which  are  derived  from  endow- 
ments or  parliamentary  grants. 

From  parliamentary  grants  we  have  none. 
But  Miss   Hannah  Brakenbury,  of  Adelaide  Crescent, 
Brighton  (who  is  still  living),  founded  and  endowed  three 
scholarships  at  Balliol  College  a  few  years  ago,  which,  in 
alternate  years,  are  filled  up  by  a  competitive  examination 
in  natural  science.    The  scholarships  are  tenable  for  three 
years.    In  the  alternate  years  they  are  filled  up  by  a  com- 
petitive examination   in   law  and  modern  history, 
value  of  each  of  these  scholarships  is  701.  per  annum,  less 
income  tax. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

ROBERT  SCOTT, 

Norman  Lockyer,  Esq.,  Master  of  Balliol. 

Secretary,  &c. 


Botanic  Garden. 


Botanic  Garden,  for  repairs,  &c.  - 
Ditto,  for  maintenance,  &c.  (Dr. 

Sherard).* 

Ditto,    ditto,  Crown  Grant* 
ilclding  Herbarium 


100     0    0 
150     0     0 

82     0     0 


£332     0     0 


58   10     0 


£58   10     0 


I  ftld    Oj    I'lWJ    *J«lT^»a*Kj     ~j    — 1 

Hospital,  or  of  payments  from  tlie  Radclitlc 

SUMMAKY  of  ANNUAL  PAYMENTS  for  the  ADVANCEMENT 
of  SCIENCE  in  the  UNIVERSITY  of  OXFORD. 


Amount 

Amount  paid 

Departments  of  Scientific  Instruction, 
&c. 

arising  from 
Endowments. 

by  the 
University. 

£     s.    d. 

£       s.     d. 

Professdrs 
Demonstrators'  Assistants,  &c.     • 

2,028  18   10 
117     7     6 

1,246     0     9 
366   13     5 
224  11      3 

Examiners 

Scholars 
University  Museum 
Botanic  Garden  - 

175  10     5 
48   17      1 
332     0     0 

1,344  12     0 
58   10     0 

Total 

£  2,702   13  10 

£3,240     7      5 

Grand  total 


£5,943     1     3 


NOTB.— Pure  mathematics  are  not  included  in  this  return. 
F.  K.  LEIOHTON,  Vice-Chancellor. 
E.  T.  TURNER,  Registrar  of  the  University. 


COLLEGES. 
1.   University  College. 

University  College,  Oxford, 
S,R)  August  6th,  1870. 

IN  reply  to  your  communication  of  the  5th  inst.,  I 
beg  to  say  that  only  one  student  of  this  College  has 
attended  the  classes  in  which  natural  science  is  taught  in 
the  University  during  the  session  of  1869-1870,  and  that 
IK-  obtained  a  place  in  the  first  class  on  the  public  examina- 
tion in  natural  science  in  the  Trinity  term  18/0. 

I  may  add,  that  we  have  two  or  more  scholarships  in 
this  College,  which  are  given  for  proficiency  in  mathe- 
matics. 

I  shall  be  ready  to  give  any  further  information  which 
may  be  desired,   if  a  communication  is  made  to  me  in 
November  or  December  next. 
I  am,  Sir, 

Your  obedient  servant, 

F.  C.  PMJMPTRE,  D.D., 

J.  Norman  Lockyer,  Esq.,  Master. 

Secretary. 


3.  Merton  College. 

Caversfield,  Bicester, 
S1K)  August  8th,  1870. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
letters  from  you  dated  the  4th  and  5th  inst.,  the  former 
containing  a  copy  of  the  Aid  to  Science  Commission,  and 
inquiring  whether  I  have  any  facts  or  suggestions  to  lay 
before  the  Commissioners  with  regard  to  Merton  College, 
and  asking  if  I  would  be  prepared  to  aid  the  Commis- 
sioners in  the  prosecution  of  their  inquiry  by  attending  to 
give  evidence  in  November  or  December  next ;  the  latter 
requesting  a  return  of  the  number  of  students  attending 
any  classes  in  which  science  was  taught  during  the  session 
1869-18/0. 

With  regard  to  facts,  I  have  to  say  that  there  is  con- 
nected with  Merton  College  an  endowment  by  Linacre 
for  18  lectures  in  medicine  and  surgery  annually,  in  respect 
of  which  a  professorship,  with  a  salary  of  800?.  per  annum 
paid  by  the  college,  was  established  by  an  ordinance  of  the 
Commissioners  in  1854,  and  that  the  college  has  lately 
promoted  physical  science  by  giving  a  preference  to  pro- 
ficients in  that  science  to  candidates  for  fellowships  and 
scholarships  in  some  instances. 

As  to  suggestions,  none  occur  to  me  at  present ;  and  1 
regret  to  say  that,  in  consequence  of  the  absence  of  the 
Tutors  of  the  College,  during  the  long  vacation,  I  am 
unable  to  state  the  number  of  students  attending  classes 
in  which  science  was  taught  during  the  session  1869- 
1870. 

I  shall  have  pleasure  in  furnishing  the  Commissioners  with 
any  further  information  in  my  possession,  and  in  waiting 
on  them  in  November  or  December,  if  required. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

R.  BULLOCK-MARSHAM, 

Warden  of  Merton. 


4.  Exeter  College. 

Exeter  College,  Oxford, 
gIK)  June  27th,  1870. 

No  money  derived  from  parliamentary  grants  or 
from  special  endowments  is  applied  to  the  advancement  of 
science  or  scientific  instruction  by  Exeter  College,  save,  at 
least,  under  the  following  statutable  direction  : — 

"  Preference  shall  be  given  to  those  candidates  in  whom 
shall  be  found  the  highest  moral  and  intellectual  qualifi- 
cations, such  intellectual  qualifications  having  been  tested 
by  an  examination  in  such  subjects  as  the  College  from 
time  to  time  shall  determine." 

One  out  of  15  fellows  has  been  elected  for  mathematical 
knowledge,  and  another  is  to  be  elected  for  mathematical 
knowledge  next  week. 

The  College  might,  it  will  be  seen,  have  elected  for 
knowledge  in  natural  science ;  and  the  subject  of  such  an 
election  was  discussed,  but  a  second  mathematician  seemed 
at  the  present  moment  more  desirable. 

I  have  the  honour  to  be 

Your  obedient  servant, 

J.  P.  LIGHTFOOT, 

Norman  Lockyer,  Esq.,         Hector  of  Exeter  College. 
Secretary,  &c. 


ROYAL   COMMISSION   ON   SCIENTIFIC    INSTRUCTION,   KTC.  :— APPENDIX  VI. 


[Sec  p.  SO."] 


5.   Oriel  College. 


6.   The  Queen's  College. 


Lowther  Rectory,  near  Penrith, 
SIK,  August  10th,  18/0. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
your  letter  of  the  4th  inst.,  which  has  been  forwarded  to 
me  from  Oxford. 

In  reply  to  your  inquiry,  whether  I  have  any  facts  or 
suggestions  to  lay  before  the  Commissioners  with  regard  to 
Queen's  College,  I  beg  to  state  that  I  have  no  facts  besides 
such  as  I  believe  are  already  before  the  Commissioners. 
The  facts  that  I  refer  to  are,  that  the  only  money  payment 
out  of  the  revenues  of  the  College  towards  the  advance- 
ment of  science  is  270/.  paid  yearly,  as  an  addition  to  the 
salary  of  the  Sedleian  Professor  of  Natural  Philosophy. 
This,  however,  although  the  only  money  payment,  is  not 
all  that  is  done  by  the  College  for  the  advancement  of 
science.  The  College  statutes  direct  that  the  system  of 
examination  for  fellowships  shall  be  such  as  to  render  the 
fellowships  accessible  from  time  to  time  to  excellence  in 
every  branch  of  knowledge  recognized  in  the  schools  of  the 
University,  and  we  are  in  the  habit  of  allowing  candidates 
to  choose  the  subjects  in  which  they  desire  to  be  examined. 
The  same  rule,  with  respect  to  the  choice  of  subjects,  is 
observed  in  the  examination  for  our  open  scholarships,  so 
that,  although  no  fellowship  or  scholarship  is  specially  or 
exclusively  set  apart  for  any  one  subject,  all  our  (19) 
fellowships  and  (15)  scholarships  may  be  said  to  be  open 
to  proficiency  in  science.  One  of  our  present  fellows  and 
one  of  our  scholars  were  elected  for  proficiency  in 
natural  science ;  and  I  observe,  that  in  the  University 
examination  for  the  degree  of  B.A.,  the  first  class,  at  the 
examination  in  Michaelmas  term  1869,  contained  a  greater 
number  of  names  in  the  school  of  natural  science  than 
in  any  other  school. 

After  this  statement,  perhaps  the  Commissioners  may 
agree  with  me  in  thinking  I  could  not  be  of  any  use  in 
giving  evidence ;  if,  however,  they  think  otherwise,  I  wish 
to  put  myself  entirely  into  their  hands,  and  will  consider  it 
my  bounden  duty  to  attend  to  any  summons  they  may 
send  me. 

I  have  also  before  me  your  letter  of  the  5th.  I  am  sorry 
I  cannot  return  a  strictly  exact  account  of  the  number  of 
students  attending  any  science  classes  at  one  time  during 
the  last  academical  year,  without  reference  to  some  papers 
which  are  in  the  hands  of  one  of  my  College  Tutors.  I  have 
written  for  the  papers,  and  will  send  the  information 
required  as  soon  as  I  can.  Begging  you  to  excuse  the  un- 
avoidable delay, 

I.  have  the  honour  tc  remain,  Sir, 
Your  faithful  and  obedient  humble  servant, 

WM.  JACKSON, 

Provost. 
J.  Norman  Lockyer,  Esq. 


7.  New  College. 

New  College,  Oxford, 
SIR,  June  14th,  1870. 

IN  reply  to  your  letter,  I  beg  leave  to  inform  you 
that  there  are  no  special  endowments  in  this  College  for  the 
advancement  of  science,  or  for  scientific  instruction,  nor 
does  the  College  receive  any  parliamentary  grants  for  such 
purposes. 

I  have  the  honour  to  remain 
Your's  faithfully, 

J.  E.  SEWELL,  Warden. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


New  College,  Oxford, 
SIK,  August  2nd,  1870. 

ON  considering  again  the  inquiry  made  in  your 
letter  of  the  13th  of  June,  on  behalf  of  "  the  Commission 
"  of  Scientific  Instruction  and  the  Advancement  of 
noc,"  1  think  it  necessary  to  state  that,  although 
there  are  no  special  endowments  in  this  College  by  original 
actors  for  such  objects,  yet  the  general  endowments  of 
the  College  are  charged  with  a  payment  of  (Kill/,  a  year  viz., 
.'inn/,  to  the  Savilian  Professor  of  Astronomy,  and  .'!(»()/.  to 
the  Savilian  Professor  of  Geometry,  by  virtue  of  an 
ordinance  frameil  by  the  Oxford  University  Commis- 
sioners in  IS") 7. 


At  present  half  only  of  this  sura  is  paid  to  each  professor 
under  the  terms  of  the  ordinance.     The  other  half  will 
become  payable  in  five  years  from  Lady-day  last. 
I  am.  Sir, 

Y-mr'b  faithfully, 

J.  K.  SKWKLL, 
Warden  of  New  Coll 


[See  ]>.  90.  i 


8.  Lincoln  Colin/* . 


9.  All  Souls'  College. 


SIH, 


All  Souls'  College,  Oxford. 

IN  reply  to  your  panted  circular  of  the  l.'fth  inst.. 
I  have  the  honour  to  inform  Her  Majesty's  Com 
that  we  have  no  endowments  or  parliamentary  gr», 
this  College  restricted  to  the  advancement  of  science,  or  to 
scientific  instruction,  though  such  is  occasionally  given  from 
the  College  funds,  for  the  assistance  of  Bible  clerks  who 
wish  to  devote  themselves  to  that  branch  of  education. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

F.  K.  LBIGHTON. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


K).  Magdalen 


[See  p.  20.} 


1 1 .    The  King's  Hall  and  College  of  Bran •;/<•« 

[See  p.  21.-] 


12.    Corpus  Christ!  College. 

Corpus  Christi  College,  Oxford. 
S»«>  June  24th,   1870. 

IN  reply  to  your  inquiry,  under  date  June  13th.  I 
beg  to  inform  you  that  in  this  College  there  is  no  endow- 
ment specially  appointed  for  the  advancement  of  science, 
and  that  no  aid  is  here  derived  for  that  object  from  any 
parliamentary  grant. 

I  have  the  honour  to  be 

Your  obedient  sen-ant, 

JAMES  NORRIS, 

J.  Norman  Lockyer,  Esq.,  President  of  C.  C.  C. 

Secretary,  &c. 


13.   Christ  Church. 

A  STATEMENT  of  the  Means  provided  nt  Christ  Church, 
Oxford,  for  the  Advancement  of  Science  and  lor 
Scientific  Instruction. 

1 .  The  main  sources  from  which  the  endowments  devoted 
to  natural  science  at  Christ  Church  are  derived,  are  the 
estates  bequeathed  in  trust  to  the  Dean  and  Chapter  by 
Matthew  Lee,  M.U.,  by  his  will,  bearing  date  August  i>7tll, 
1/55.     A  copy  of  the  provisions  of  the  will,  so  far  as  they 
relate  to  this  part  of  the  subject,  will  be  found  printed  in 
the  report  of  the  Royal  Commission  appointed  to  inquire 
into  the  state,  &c.,  of  the  University  of  Oxford  (1852),  at 
p.  282  of  the  Evidence. 

2.  The  provisions  of  the  will  are  various.     The  rental  of 
the  estates  has  increased  to  a  considerable  sum,  and  the 
net  income  may  be  taken  at  about  2.650/.  a  year.     Several 
decrees  in  Chancery  have  been  obtained  by  the  Dean  and 
Chapter  for  extending  the  powers  granted  to  them  under 
Dr.  Lee's  will.     Considerable  modifications  of  these  p< 
were  also  introduced  by  the  ordinance  or  statutes  framed 
by  the  University  Commission  in  1858,  and  by  subsequent 
alterations  in  that  ordinance  made  by  the  governing  body 
of  Christ  Church  in  virtue  of  powers  conferred  by  the  or- 
dinance itself,  no  alteration  being  valid  till  it  has  received 
the  sanction  of  Her  Majesty  in  Council. 

3.  It  may  lie  ;is  uvll  lo  <  \plain  herethat  the  government 
of  Christ  Church  anil  the  administration  of  its  funds.  • 

as  «tll  as  corporate,  were  transferred  from  the  Dean   and 
Chapter  by  an  Act  passed  in  1867  toa  new  governing  body, 
consisting  of  the  Dean,  the  Canons,  and  the  .Senior  Stu 
of  Christ  Church.     The  Senior  Students  are  equivalent  to 

4M  2 
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the  fellows  in  other  colleges,  and    the  junior  students,  it 
may  be   added,  are  equivalent  to  the  scholars   in    other 

4.  Of  the  augmented  revenues  of  Dr.  Lee's  estates,  the 
sum  "f  l.-(iO/.  11  year  is  at  present  devoted  by  the  ordinance 
ii:iiiii-il  tn  the  payment  of  junior  students  elected  from 
\\  , -Mi.imster  School.  It  rests  with  the  governing  body  to 
determine  what  portion  of  the  remaining  revenues  is  to  be 
applied  to  the  purposes  of  advancing  science  and  providing 
scientific  instruction  for  the  young  men.  What  has  been 
already  done  in  this  direction  shall  here  be  stated. 

.">.  By  Dr.  Ltc's  will  a  lecturer  in  anatomy  was  to  be 
maintained)  with  a  salary  of  KMM.  a  year,  and  an  allowance 
of  40/.  for  providing  human  subjects  and  anatomical  pre- 
parations for  the  purpose  of  his  lectures.  This  lecturer  was 
t.i  hold  the  position  of  a  University  Teacher ;  he  was  to 
admit  all  applicants  to  his  lectures,  and  was  authorised  to 
take  fees  frmn  all  who  attended  each  course,  with  the  ex- 
reptitm  of  «  fixed  number  of  Christ  Church  undergraduates, 
who  «ere  to  he  taught  without  fee  or  reward. 

(i.  Dr.  Aeland  was  appointed  to  the  office  in  1845,  under 
the  provisions  of  the  will,  except  that  the  Reader's  salary  had 
before  his  appointment  been  raised  to  2001.  He  applied 
himself  with  great  zeal  and  energy  to  bringing  the  depart- 
ment abreast  with  the  requirements  of  modern  science,  and 
gave  lectures,  which  were  well  attended.  In  particular,  he 
obtained  from  the  Dean  and  Chapter  grants  of  money, 
averaging  about  500/.  a  year,  to  assist  him  in  retaining  the 
services  of  an  assistant,  and  in  making  preparations  for  the 
use  of  students.  But  he  expended  much,  not  only  of  his 
time,  but  of  his  own  money  in  the  same  work,  and  suc- 
ceeded in  forming  an  excellent  series  of  preparations,  chiefly 
osteological  and  physiological,  arranged  and  catalogued 
after  the  Catalogue  of  the  Hunterian  Museum.  His  own 
account  of  the  collection  as  it  was  in  1852  will  be  found  in 
the  evidence  he  gave  to  the  first  University  Commission. 
(Evidence,  p.  283.) 

7.  Dr.  Rolleston  succeeded  Dr.   Aeland   in    1858,   and 
zealously  carried  on  the  work  of  his  predecessor,  both  in 
lecturing  and  in  enlarging  the  collections.     He  resigned  the 
Readership  in  1860,  when  he  was  elected  to  the  Linacre  Pro- 
fessorship of  Physiology,  then  newly  created  and  endowed 
by  Merton  College  in  pursuance  of  an  ordinance  made  by 
the  second  University  Commission. 

8.  Meantime,  the  Lee's  Readership  in  Anatomy  had  been, 
by  an  order  of  the  same  Commission,  constituted  as  a  Senior 
Studentship  of  Christ  Church,  and  with  it  a  second  reader- 
ship (in  chemistry)  was  founded,  both  being  endowed  out 
of  the  Lee's  fund.     These  two  Readers  take  rank  with  the 
other  members    of   the    governing    body,    according    to 
seniority. 

9.  The  new  Linacre  Professor  was  attached  to  the  Uni- 
versity   Museum,    which  had  been  recently  erected   and 
endowed  out  of  the  University  chest  at  a  very  large  expense. 
About  the  time  of  Dr.  Rolleston's  appointment,  the  Dean  and 
Chapter  (who  then  still  retained  the  government  of  Christ 
Church)  had  to  consider  whether  they  would  continue  to 
keep  up  the  anatomical  and  physiological  collections.     It 
was  plain  that  the  Linacre  Professor  must  have  collections 
for  his  own  use  in  the  new  museum  ;  and  the  question  was 
whether  it  was  worth  while,  in  one  small  town,  to  have  two 
collections  of  this  kind,  one  in  the  museum  and  one  at  Christ 
Church,  when  it  appeared  certain  that  one  collection  would 
be  all  that  would  be  required  for  purposes  of  study  and 
instruction.     The   Dean  and  Chapter  considered  that,  by 
retaining  their  collections,  they  would  be  obliging  the  Uni- 
versity to  incur  a  large   outlay,  and  would  be  compelled 
themselves  to  spend  a  considerable  sum  annually  in  keeping 
up  their  own  collections,  which  sum  might  be  more  usefully 
employed  in  promoting  other  scientific  studies.     They  de- 
termined, therefore,  to  transfer  their  collections,  as  a  loan  to 
be  reclaimed  at  any  time  that  might  be  thought  expedient, 
to  (lie  University  museum.     The  Lee's  Reader  in  Anatomy 
has  a  room  assigned  him  at  that  museum  ;  he  retains  the 
right  of  making  full  use  of  the  Lee's  collections,  and  he  is 
also  enabled  to  lecture  in  the  physiological  lecture  room  of 
the  museum,  by  arrangement  with  the  Linacre  Professor; 
so  that  while  Christ  Church  men  receive  his  instruction,  as 
before,  he  strengthens  the  teaching  staff  at  the  museum 
in  no  inconsiderable  degree. 

10.  Dr.  Aeland  resigned  the  Lee's  Readership  on  being 
appointed  Regius  Professor  of  Medicine  in  the  University. 
The  University  had  in  the  department  of  medicine  no 
collections  whatever.  The  Dean  and  Chapter,  acting  as  they 
had  done  in  respect  of  the  physiological  collection,  presented 
to  Dr.  Aeland,  as  the  foundation  of  a  pathological  collection 
in  the  museum,  those  specimens  of  morbid  anatomy  which 
he  had  deposited  in  the  Christ  Church  building.  They  con- 
sidered this  due  to  the  professor,  in  acknowledgment  of  the 
expenditure,  both  of  time,  labour,  and  money,  which  he  had 
made  in  their  service.  These  pathological  specimens  might 


in  fact  have  been  regarded  as  his  own  property,  though  he 
had  left  them  at  Christ  Church.  He  has  now  presented 
them  to  the  University. 

11.  In  1866,  the  Christ  Church  building,  being  thus  left 
vacant   by  the  transfer  of  the  several   collections   above- 
named  to  the   University  museum,   was   fitted   up   as   a 
chemical  laboratory  and  lecture  room,  by  payments  out  of 
the  balance  on  the  Lee's  fund  to  the  amount  of  more  than 
51XM.     The  expense  of  maintaining  the  laboratory,  chiefly 
for  the  use  of  young  men,  amounts  to  about  100/.  a  year  ; 
and  a  grant  of  60/.  a  year  is  made  to  the  Reader  in  Chemistry 
to  enable  him  to  secure  the  services  of  "an  assistant. 

12.  In    18(i.(>,   a   third  Readership  was    created    by   the 
governing  body,  under  powers  conferred  by  a  new  statute, 
framed  by  them,  and  confirmed  by  Her  Majesty  in  Council. 
This  Reader  is  to  study  and  teach  mathematical  and  experi- 
mental physics.     A  grant  of  UK)/,  has  recently  been  made 
for   the   purchase   of  physical  apparatus  of  an  elementary 
kind .     For  the  present,  this  Reader  shares  the  lecture  room 
of  the   chemical   reader.     More   advanced   instruction   in 
physics  will  have  to  be  sought  in  the  Hyde  Institute,  just 
erected  as  an  adjunct  to  the  University  museum. 

13.  One  of  the   rooms  in    Dr.  Lee's  building  at  Christ 
Church  has  been  fitted  up  as  a  library  and  reading  room 
for  the  use  of  the   Lee's   Readers  and  of  undergraduates 
engaged   in   the   study  of  physical  science.     The   sum  of 
KM)/,  has  been  granted  for  the  purchase  of  standard  works  ; 
and  it    is   intended  to   provide  scientific    periodicals  and 
other  additions  to  the  library  as  they  may  be  needed. 

14.  By  successive  alterations  of  the  Lee's  trust,  made 
partly   under   the    authority  of   the  Court  of    Chancery, 
partly    by  the    University  Commissioners,   and   partly  by 
the  governing  body  under  the  sanction  of  Her  Majesty  in 
Council,  the  present  state  of;  the  Lee's  trust  fund,  so  far  as 
it  is  annually  expended  upon  scientific  objects,  is  this  ; 

£    s.    d. 
Three  Readers  (in  anatomy,  chemistry, 

and  physics)  receive  each  3<XM.  -  900  0  0 
Chemical  laboratory  expenses  (about)  -  100  0  0 
Chemical  assistant  -  -  -  60  0  0 

Mathematical  teachers  -  -         250     0     0 

Other  expenses  (about)  -  50    0    0 

,£1,360    0    0 


15.  The  Lee's  Readers  also  receive  250/.  from  the  fees 
paid  by  the  undergraduates  for  tuition,  and  the  mathe- 
matical Tutors  receive  450/.,  so  that  the  whole  salary 

£ 

of  the  Chemical  Reader  is       -  -  -        450 

„     Anatomical  Reader        -  -        350 

„      Physical  Reader  ...        350 

„      Mathematical  Teachers  -  -        700 


Total  expended  in  salaries  to  teachers 


£1,850 


16.  It  appears,  therefore,  that  during  the  last  25  years, 
a  large  and   increasing  sum  has  been  set  apart  by  Christ 
Church,  out  of  funds  at   the  command   of  the  corporate 
body,  for  encouraging  scientific  study  and  providing  scien- 
tific instruction  for  young  men. 

17.  It  should  be  added,  that  by  alterations  of  the  ordi- 
nance, made  in  1868  and  1869,  with  the  sanction  of  Her 
Majesty  in  Council,  the  Lee's  Readers  are,  with  the  consent 
of  the  Uean  and  two-thirds  of  the  governing  body,  per- 
mitted to  marry,  and  to  hold  property  beyond  the  amount  to 
which  other  Senior  Students  are  restricted.     Their  income 
also  is  allowed,  with  the  same  consent,  to  be  raised  to  any 
sum  exceeding  200/.  a  year ;  this  sum  of  200/.  being  taken 
ao  the  minimum. 

18.  What   has   been    said  relates   chiefly  to  the   Lee's 
Readers,  and   the  department  connected  with  the  higher 
studies  and  teaching.     It  must  be  added,  that,  by  the  ordi- 
nance of  the  Commissioners,  made  in  1858,  it  was  provided 
that   "in    elections   to   one  in   every   three   open  junior 
"  studentships,  the   subjects   of  competitive  examination 
"  shall  be  alternately  mathematics  and  physical  science." 
These  junior  students  receive  75/.  in  money,  exclusively  of 
rooms  rent  free,  so  that  the  value  of  a  junior  studentship 
may  be  taken  at  nearly  'Ml.  a  year.     These  studentships 
are  tenable  for  five  years  from  the  day  of  election.     On  the 
1st  of  January  18/0,  out  of  30  open  junior  studentships, 
there  were  five  mathematical,  and  five  in  physical  science. 
But  it  should  be  remarked  that  the  governing  body,  acting 
as  electors,  are  not  restricted  to  the  minimum  fixed  by  the 
Commissioners  of  one  in  every  three  for  mathematics  and 
physical  science  alternately.     Hitherto  the  number  of  com- 
petitors for  each  physical  science  studentship  has  been  very 
small;   but,  doubtless,  as  the  teaching  of  these  subjects 
increases  and  is  improved  in  schools,  so  the  number  of  com- 
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petitoM  will  increase  also ;  and  the  electors  will  (I  feel  sure) 
promptly  consider  it  their  duty  to  augment  the  number  of 
studentships  appropriated  to  scientific  studies. 

(Signed)         H.  G.  l.i  m.i.i.r., 
July  111,  1870.  Dean  of  Christ  Church,  Oxford. 


Sin, 


14.    Trinity  College. 

Trinity  College,  Oxford, 

August  5th,  1870. 

IN  answer  to  your  circular  of  the  Kith  June,  I  heg 
to  state  that  no  sums  derived  from  endowments  or  from 
parliamentary  grants  are  applied  to  the  advancement  of 
science  or  to  scientific  instruction  in  this  College. 

The  tuition  fund  of  this  College  is  to  some  extent  cm- 
ployed  in  providing  scientific  instruction  for  members  of 
the  College,  but  this  does  not  proceed  from  endowments. 
No  parliamentary  grants  of  any  kind  are  received  by  the 
College. 

In  answer  to  the  circular  of  the  4th  inst.,  I  beg  to  state 
that,  considering  the  circumstances  of  Trinity  College,  I 
have  no  facts  or  suggestions  to  lay  before  the  Aid  to 
Science  Commission. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

S.  \V.  WAYTE, 
President  of  Trinity  College. 
J.  Norman  Lockyer,  Esq.,  Secretary, 
Aid  to  Science  Commission. 


15.   St.  Johns  College. 
[No  answer  received.] 


19.  Worcester  Coll«/, . 

Worcester  College, 
Sl"'  June  Ifitn,  1*7". 

I  IIAVK  the  honour  to  inform  you  that  Worcester 
CpBefn  hii.1  no  surplus  funds  to  apply  for  the  advancement 

of  same,..     Our  fellowships  arc  under  _'IKl/.  ,)tT  annum, 
almost,  il'  not    quite,  the  lowest  in  the  University,  and  the 
tutors  arc  paid  solely  by  the  fees  of  the  iimli-rgra<l»;i' 
I  have  the  honour  to  he,  Sir, 

Your  obedient  servant, 

R.  L.   (MI 

Provost  of  Worcester  College. 
•i.  Norman  Loekmr,  Esq., 

Secretary,  &c. 


HAI.J.S. 

1.    St.  M,,rt/  ll,i  II. 

St.  Mary  Hall,  Oxford, 

. .  June  Lllth,  1S7". 

DEAR  MB,  V  ICE-CHANCELLOR, 

^  ^Mv  answer,  unfortunately,  is  very  short. 
1.  This  Hall  has  no  endowment  or  parliamentary  grant 
for  the  advancement  of  science  or  for  scientific  instruction, 
i..   I   am   not  able    to  make    suggestions,   or   to   give 
evidence  to  Her  Majesty's  Commissioners  on  this  matter. 
I  am,  dear  Mr.  Vice-Chancellor, 

Yours  very  faithfully, 

D.  P.  CHASE,  Principal. 
Uve  llev.  the  Vice-Chancellor. 


16.  Jesus  College.. 
[No  answer  received.] 


SIR, 


17.    Wadham  College. 

Wadham  College,  Oxford, 

June  l?th,  1870. 

I  HAVE  the  honour,  in  answer  to  your  letter  of  the 
13th  inst.,  to  inform  the  Royal  Commissioners  on  Scientific 
Instruction  that  Wadham  College  has  received  no  aid  by 
parliamentary  grant  for  scientific  instruction  or  advance- 
ment of  science,  but  that  it  has  received  some  endowments, 
as  follow : — • 

1.  An  exhibition  of  iO/.  yearly  for  the  study  of  botany. 

2.  Do.  of  90/.  yearly  to  a  Fellow  of  the  College  for  the 
study  and  practice  of  medicine. 

3.  Do.  of  18^.  yearly  to  a  Scholar  of  the  College  for  the 
study  of  chemistry,  anatomy,  and  medicine  (if  no  fellow 
or  scholar  competent,  to  be  otherwise  appropriated). 

The  College  pays  out  of  its  own  funds  2()(H.  annually  to- 
wards the  salary  of  a  Professor  of  Experimental  Philosophy 
in  the  University  of  Oxford.  Further  instruction  is  given 
within  the  College,  or  provided  therein,  for  its  own  students 
in  chemistry,  physiology,  and  physics. 
I  am,  Sir, 

Your  faithful  servant, 

B.  P.  SVSIONS, 
Warden  of  Wadham  College. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


18.  Pembroke  College. 

Pembroke  College,  Oxford, 
SIR,  June  23rd,  1870. 

IN  reply  to  your  inquiry  as  to  "what  sums  are 
"  applied  to  the  advancement  of  science,  or  to  scientific 
"  instruction  in  this  College,  which  are  derived  from  endow- 
"  ments  or  parliamentary  grants,"  I  beg  to  inform  you 
that  the  only  endowment  in  this  College  which  comes 
within  the  above  designation  is  a  medical  fellowship 
founded  by  the  late  Mrs.  Sheppard,  in  the  examination  for 
which,  on  the  last  occasion,  natural  science  (viz.,  chemistry 
and  physiology)  was  included,  and  formed  a  very  important 
part ;  and  in  all  probability  the  same  rule  will  be  observed 
on  all  future  occasions.  The  value  of  the  fellowship  is 
200/.  a  year. 

T  have  the  honour  to  be 
Yours  faithfully, 

E.  EVANS, 

Master  of  Pembroke  College. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


2.  Magdalen  Hall. 

Magdalen  College,  Oxford, 

SlR»  June  29th,  l*7o. 

I  HAVE  the  honour  to  assure  you  that  Magdalen 
Hall  enjoys  no  endowment  or  parliamentary  grant  what- 
ever for  the  cultivation  or  aid  of  scientific  instruction  of 
any  sort. 

Your  obedient  servant, 

R.  MlCHELL,  D.D., 

Principal  of  Magdalen  Hall. 
J.  N.  Lockyer,  Esq. 

(Endorsed)         F.  K.  LEIGHTON, 

Vice-Chancellor, 

All  Souls'  College, 
July  2nd,  1870. 

3.  New  Inn  Hall. 

New  Inn  Hall. 

June  23rd,  1870. 
DEAR  MR.  VICE-CHANCELLOR, 

IN  reply  to  the  inquiries  made  through  you  by  the 
Secretary  to  the  Royal  Commission  of  Scientific  Instruc- 
tion and  the  Advancement  of  Science,  I  beg  to  state  that 
New  Inn  Hall  neither  derives  any  aid  from  parliamentary 
grant,  nor  enjoys  any  endowment  for  the  advancement  of 
science  or  scientific  instruction.  I  beg  to  remain 
Very  faithfully  yours, 

H.  H.  CORNISH,  Principal 
The  Rev.  the  Vice-Chancellor  of  Oxford, 
All  Souls'. 

(Endorsed)         F.  K.  LEIGHTON, 

Vice-Chancellor. 


4.  St.  Alban  Halt. 

St.  Alban  Hall, 

June  L'Hth,  \<-(\. 
MY  DEAR  MR.  VlCE-ClIANCELLOR, 

THE  statement  which  I  have  to  make  to  the  Royal 
Commissioners  is  a  very  simple  one. 

St.  Alban  Hall  derives  nothing  from  endowment  or  par- 
liamentary grant,  or  any  other  external  source  whatever. 
I  am,  dear  Mr.  Vice-Chancellor, 

Very  truly  yours, 

W.  C.   S  ALTER, 

Principal. 
The  Rev.  the  Vice-Chancellor. 

(Endorsed)        F.  K.  LEIGHTON, 

Vice-Chancellor. 
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5.   St.  Edmund  Hall. 
There  are  no  such  endowments  or  grants  at  St.  Edmund 

(Signed)  EDW.  MOORE,  B.D., 

Principal. 
(Endorsed)         F.  K.  LKIGHTON, 

Vice-Chancellor. 


UNIVERSITY  OF  CAMBRIDGE. 


Clare  College  Lodge,  Cambridge, 
SlR  July  7th,  1870. 

IN  reply  to  the  letter  of  the  13th  of  June  last, 
addressed  to  me  as  Vice-Chancellor  of  this  University,  I 
have  the  honour  to  send,  for  the  information  of  the  Royal 
Commission  on  Scientific  Instruction  and  the  Advancement 
of  Science,  the  following  statement : — 

No  sums  whatever,  which  are  applied  to  the  advancement 
of  science  and  scientific  instruction  in  the  University  of 
( 'ambridge,  are  derived  in  the  proper  sense  of  the  words 
from  parliamentary  grants.  Before  the  year  1858,  when 
the  stamp  duties  formerly  payable  on  matriculation  and 
degrees  in  the  University  of  Cambridge  were  repealed,  the 
following  salaries  and  allowances  to  scientific  professors 
were  annually  voted  by  Parliament : — 

£ 

To  the  Professor  of  Chemistry  - 
To  the  Professor  of  Anatomy    -  -     100 

To  the  Professor  of  Botany      -  -182 

To  the  Jacksonian  Professor     - 
To  the  Professor  of  Mineralogy  -     100 

The  Act  for  the  repeal  of  the  stamp  duties  provides  that 
none  of  the  above  salaries  or  allowances,  which  the 
University  had  previously  undertaken  by  grace  to  pay 
annually  out  of  its  common  chest,  shall  be  discontinued  or 
reduced  without  the  consent  of  the  Commissioners  of  Her 
Mnjesty's  Treasury. 

The  salaries  of  all  the  above  professors  are  now  made  up 
to  3001.  per  annum  out  of  the  University  chest,  none 
having  any  independent  endowment  except  the  Jacksonian 
Professor,  who  receives  160/.  per  annum  from  the  endow- 
ment of  his  professorship,  and  1401.  only  from  the 
University  chest. 

The  other  professorships  which  have  to  do  with  some 
branch  or  other  of  science  are  the  following,  which  I  give 
in  the  order  of  their  establishment : — 

1.  The  Regius  Professorship  of  Physic  founded  in  1530, 
the  original  endowment  of  which,  401.  per  annum,  has  been 
reduced  by  government  fees  to  341.  To  this  is  now  added 
the  annual  rent  of  a  house  left  to  the  professor  in  1651  by 
Mr.  Crane,  which  amounts  to  1501.  per  annum. 

•2.  The  Lucasian  Professorship  of  Mathematics,  founded 
1663,  is  endowed  with  an  estate  of  which  the  value  now  is 
about  1501.  per  annum.  This  endowment  has  been  recently 
augmented  by  the  assignment  of  three-eighths  of  the  net 
income  of  the  Sadlerian  Trust,  which  three-eighths  amount 
to  about  415/.  per  annum. 

3.  The  Plumian  Professorship  of  Astronomy  and  Experi- 
mental Philosophy,  founded  in  1704,  was  endowed  with  an 
estate,  now  of  the  value  of  about  260/.  per  annum.  This 
icreascd  by  a  bequest  of  about  461.  per  annum  from 
Dr.  Robert  Smith  in  1768,  and  has  been  recently  further 
increased  by  the  assignment  of  one-eighth  part  (amounting 
to  about  138J.  per  annum)of  the netincomeof  the  Sadlerian 
Trust. 

1.  The  Woodwardian  Professorship  of  Geology,  founded 
about  1 730.  The  net  annual  value  of  the  estate  with  which 
it  is  endowed  is  about  400?.,  but  the  income  is  charged  with 
other  expenses,  all  of  which,  however,  have  reference  to  the 
science  of  geology.  The  University  makes  the  Professor's 
income  5(H)/.  per  annum,  supplying  whatever  may  be  neces- 
sary for  that  purpose  from  the  University  chest. 

5.  The  Lowndean  Professorship  of  Astronomy  and 
Geometry,  founded  in  1/4!',  is  endowed  with  an  estate  pro- 
ducing about  400/.  per  annum.  The  present  Professor  acts 
also  as  Director  of  the  Observatory,  for  which  he  receives  a 
further  stipend  of  L'/iO/.  per  annum  from  the  University 
chest. 

(!.  The  Jacksonian  Professorship,  founded  in  1783,  seems 
to   have  been   intruded    l>y   the  founder     principal]) 
i  -orship  <;f  Natural  Philosophy.    The  present  Professor 

lectures  on  mechanism,  statics,  and  dynamics,  with  their 
practical  application  to  manufactures  and  the  steam-engine. 
An  account  has  already  been  given  of  the  income  of  the 
professorship. 

7.  The   Sadlerian   Professorship   of    pure   Mathematics, 


established  in  1863,  is  endowed  with  a  sum  of  about  ,r>50/. 
per  annum,  being  one-half  of  the  net  income  of  the 
Sadlerian  Trust  Estate.  The  remaining  half  is  applied,  as 
has  been  already  mentioned,  to  the  augmentation  of  the 
Lucasian  and  Plumian  Professorships. 

8.  The  Professorship  of  Zoology  and  Comparative 
Anatomy,  established  in  1866,  is  endowed  with  an  annual 
payment  of  3001.  from  the  University  chest. 

The  University  has  also  established  a  Demonstrator  of 
Anatomy  and  a  Superintendent  of  the  Museums  of  Zoology 
and  Comparative  Anatomy,  each  of  whom  receives  KHI/. 
per  annum  from  the  University  chest. 

A  sum  of  about  400/.  per  annum  is  paid  from  the 
University  chest  to  examiners  in  various  departments  of 
science. 

The  only  prizes  that  have  been  founded  in  the  University 
for  the  encouragement  of  science  are — 

1.  Dr.  Smith's  two  prizes  to  two  commencing  Bachelors 
of  Arts  in  each  year,  the  best  proficients  in  mathematics 
and  natural  philosophy.     The  endowment  of  these  consists 
of  half  the  interest  of  a  sum  of  3,8501.  new  2J  per  cents., 
the  other  half  being  appropriated  to  the  augmentation  of 
the  Plumian  professorship. 

2.  The  Adams  prize,  given  once  every  two  years  to  the 
author  of  the  best  essay  on  some  subject  of  pure  mathe- 
matics,  astronomy,   or    some    other    branch      oi  natural 
philosophy.      The    endowment   consists   of    the    sum    of 
2,147J.  13s.  7d.  3  per  cent,  consols. 

3.  The  Sedgwick  prize,  given  every  third  year  for  the 
best  essay  on  some  subject  in  geology  or  the  kindred  sciences. 
The  endowment  consists  of  the    sum    of   5001.    Scinde 
railway  stock. 

A  sum  of  10.000Z.  3  per  cent,  consols  was  transferred 
in  the  year  1859  by  the  representatives  of  the  late  Rev. 
Richard  Sheepshanks  to  the  Master,  Fellows,  and  Scholars 
of  Trinity  College,  in  trust,  that  one-sixth  part  of  the 
annual  proceeds  should  be  applied  every  year  for  the  main- 
tenance of  an  exhibition  to  be  called  "  the  Sheepshanks 
Astronomical  Exhibition,"  the  exhibitioner  to  be  elected 
by  the  Masters  and  Seniors  of  Trinity  College  from  the 
whole  University  after  an  examination ;  the  remaining  five- 
sixths  for  the  promotion  of  the  science  of  astronomy  in  the 
University  of  Cambridge,  and  for  rendering  efficient  the 
Cambridge  Observatory  for  the  benefit  of  astronomy,  or 
of  terrestrial  magnetism  or  meteorology,  or  of  such  other 
sciences  as  are  or  may  be  continuously  followed  in  an 
Observatory.  The  unexpended  balance  each  year  is  required 
to  be  invested  and  added  to  the  principal,  and  the  proceeds 
applied  in  like  manner  with  the  proceeds  of  the  original 
five-sixths. 

In  addition  to  the  grants  from  the  Sheepshanks  fund, 
thejUniversity  has  expended  annually,  on  the  average  of  the 
last  seven  years,  the  sum  of  710Z.  Is.  3d.  from  the  University 
chest  on  the  maintenance  of  the  Observatory,  including  the 
above-named  stipend  of  250L  to  the  Director  of  the 
Observatory. 

The  following  endowments  have  been  left  for  the  main- 
tenance of  the  Botanic  Garden  : — 

1.  Rentcharge  of  501.  per  annum  by  Dr.  Walker,  for- 
merly Fellow  of  Trinity  College. 

2.  A  sum  of  2,0()0/.  3  per  cent,  reduced  annviities,  by 
Lord  Maynard. 

3.  A  sum  of  2,0002.  3  per  cent,  reduced  annuities,  by 
Rev.  E.  Betham. 

In  addition  to  the  annual  proceeds  of  these  endowments, 
the  University  has  expended  upon  the  maintenance  of  the 
Botanic  Garden,  on  the  average  of  the  last  seven  years,  an 
annual  sum  of  548/.  lls.  Id.  from  the  University  chest. 

A  sum  of  1,5001.  is  appropriated  each  year  from  the 
University  chest  for  the  maintenance  of  the  chemical 
school,  and  of  the  various  museums  of  mineralogy, 
geology,  botany,  zoology,  comparative  anatomy,  ami 
human  anatomy.  A  further  sum  of  1,000/.  is  also  at 
present  appropriated  annually  from  the  chest  for  the  furni- 
ture and  fittings  of  the  new  museums,  and  the  liquidation 
of  the  debt  on  the  buildings. 

It  will  appear  from  the  above  statement  that  the  annual 
amount  arising  from  endowments,  properly  so  called,  which 
is  applicable  to  the  promotion  and  encouragement  of  science 
in  the  University  of  Cambridge  is  about  3,3007.  per  annum. 

The  annual  amount  which  is  applied  to  the  same  pur- 
poses from  the  University  chest,  for  the  payment  of  which 
the  University  has  rendered  itself  responsible,  is  about 
6,100*. 

It  may  be  proper  to  explain  that  the  income  of  the 
University  chest  arises  principally  from  the  capitation  tas 
levied  quarterly  upon  all  persons  whose  names  are  on  Ihc 
boards  of  the  University,  and  from  the  matriculation, 
previous  examination,  and  degree  fees.  The  net  income 
of  the  chest  from  funded  and  real  property  cannot  be  esti- 
mated at  more  than  1.500/.  per  annum. 
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I  shall  have  great  pleasure  in  giving  more  detailed  infor- 
mation, to  the  best  of  my  ability,  on  any  matters  which  may 
seem  to  the  Commissioners  to  require  it. 
1  have  the  honour  to  be.  Sir, 

Your  very  obcdienl    -ervant, 

!•',.  ATKINSON, 

Vice-Chancellor  of  the  University  of  Cambridge. 
J.  Norman  Lockyer,  Esq., 
Secretary  to  the  Royal  Commission  on 
Scientific  Instruction. 


COLLEGES. 

1.   St.  Peter's  College. 

St.  Peter's  College,  Cambridge, 
SIR,  July  :>tli,  1870. 

IN  reply  to  your  letter  of  the  1 1th  of  June,  I  have 
the  honour  to  inform  you,  for  the  Royal  Commissioners  on 
Scientific  Instruction  and  the  Advancement  of  Science, 
that  no  sums  are  received  by  St.  Peter's  College  for  the 
advancement  of  science  or  for  scientific  instruction  from 
parliamentary  grants. 

I  have  the  honour  to  give  you  the  following  further 
information  : — 

At  St.  Peter's  College  there  are  14  foundation  fellow- 
ships. In  the  case  of  a  vacancy,  any  one  who  had  distin- 
guished himself  in  the  University  examinations  for  honours 
in  mathematics  (including  natural  philosophy),  or  in  the 
natural  sciences  tripos,  would  have  the  same  claim  to  be 
elected  as  a  candidate  who  had  distinguished  himself  in 
the  classical  or  moral  sciences,  or  law  and  history  tripos. 

It  must  not  be  understood  that  a  candidate,  who  had 
been  first  in  the  natural  sciences  tripos,  would,  as  a 
matter  of  course,  rank  equally  with  a  senior  wrangler  or  a 
senior  classic ;  it  is  only  meant  that  no  distinction  would 
be  made  between  the  candidates  merely  on  account  of  the 
subjects  which  they  had  severally  selected  for  their 
examinations. 

There  are  21  scholarships,  varying  in  value  from  201.  to 
80^.  per  annum  each,  and  amounting  altogether  to  1,000/. 
per  annum.  About  one-half  of  these  have  been  adjudged 
to  candidates  who  have  distinguished  themselves  in  mathe- 
matics, and  about  one-half  to  those  who  have  distinguished 
themselves  in  classics.  On  two  occasions  the  College  has 
opened  a  scholarship  for  public  competition  in  natural 
science,  but  the  number  of  candidates  in  both  cases  was 
extremely  small.  One  scholarship  only  has  been  so 
awarded. 

I  shall  be  happy  to  give  any  further  information  in  my 
power  to  the  Royal  Commissioners. 
I  am,  Sir, 

Your  obedient  servant, 

H.  W.  COOKSON, 
Master  of  St.  Peter's  College. 

J.  Norman  Lockyer,  Esq., 

Royal  Commission  on  Scientific  Instruction 
and  the  Advancement  of  Science. 


2.   Clare  College. 

Clare  College  Lodge,  Cambridge, 
SIR,  July  7th,  1870. 

IN  reply  to  the  printed  circular,  dated  June  11, 
1870,  which  you  have  addressed  to  me  as  Master  of  Clare 
College,  on  behalf  of  the  Royal  Commission  on  Scientific 
Instruction  and  the  Advancement  of  Science,  I  have  to  state 
as  follows : 

No  sums  of  which  this  College  has  the  disposal  are 
derived  from  parliamentary  grants. 

There  are  no  endowments  under  the  control  of  this 
College  which  have  been  specially  designed  to  aid  scientific 
instruction  or  the  advancement  of  science.  The  Master 
and  Fellows  are  directed  to  elect  no  one  into  a  scholarship 
"  nisi  qui  moribus  doctrina  et  scientia  secundum  examina 
"  qua;  hanc  in  rem  instituta  fuerint,  magistro  et  sociis  sese 
"  approbaverit."  Mathematics,  pure  and  mixed,  always 
form  a  principal  subject  of  examination,  and,  in  point  of 
fact,  the  majority  of  our  scholarships  is  awarded  to  those 
who  excel  in  mathematics,  but,  in  point  of  fact,  it  might 
happen  at  any  examination  that  all  or  nearly  all  the  scholar- 
ships were  given  for  excellence  in  other  subjects.  I  am 
unable,  therefore,  in  respect  of  the  scholarships  generally, 
to  specify  any  particular  sum  as  applied  by  the  College 
towards  scientific  instruction  or  the  advancement  of  science. 
In  each  of  the  last  two  years,  however,  the  College  has 
offered,  and  intends  for  the  future  to  offer  every  year,  a 
scholarship  of  50/.  per  annum  tenable  for  34  years  for 
natural  science  (that  is  to  say,  chemistry,  light,  heat,  and 


electricity,  comparative     anatomy,   and     physiology     and 
geology).       Iii    tlic    formei  years    mi    rm'idiiliite 

Niiilirienlly  deserving   offered   himself.      Hut  in   i 
year  one  of  the  eandidates  was  elected.     At  ilie  pi 
time,  therefore,  only  .r>0/.  per  annum  is  upplii-d   exprewly 
towards  tlie  encouragement  nf  natural  -m-nn-  in  the  . 
scholarships.     Should  satisfactory  cumin: 
selves  in  future  years,  the  sum  which  will  be  annually  given 
for  the  encouragement  of  natural  science  will  be  1  7 •">"/. 
years  hence. 

The  College  contributes  KM.  per  term  from  its  corporate 
funds  to  each  of  the  two  college  lecturers  who  lecture 
term  in  mathematics  and  natural  philosophy,  in  additi 
the  share  which  they  receive  of  the  undcrgraduiit 
money. 

In   the  election  of  fellows  the  Master  and  Fellow 
required  by  the  statutes  always  to  prefer  those  "  qui  IIP 
"  et   coriditionc   fuerint   insigniores  quosque  magiii 
"  socii  speraverint  firmitcrquc  crcdidennt  ad  Die  hon 
"  et  profectum  bonarum  litturarum  et  scientiie  cum  i i. 
"  velle  et  posse  proficcrc."     The  Master  ami  Fellow-, 
regard  in  the  election  to  distinction  obtained  in  any  f 
or  University  examination  of  whatever  kind.     A  con 
able  majority  of  the  present  fellows  was  elected  in 
sideration  of  their  places  in  the  mathematical  tripos.     " 
cannot  regard  the  income  which  they  receive  as  Fellows  from 
the  corporate  funds  of  the  College  in  the  light  of  money 
expressly   "  applied  to  the  advancement  of  science   or  to 
scientific    instruction,"   although    these    objects    ore    in- 
directly greatly  promoted  by  such  expenditure. 

I  am  obliged,  therefore,  to  state  that,  according  to  the 
best  of  my  judgment,  a  sum  of  50/.  per  annum  paid  to  a 
natural  science  scholar,  and  a  sum  of  (ill/,  per  annum 
to  two  lecturers  in  mathematics  and  natural  philosoph 
the   only  sums   directly  applied   to   the   advancement   of 
science  and  to  scientific  instruction,  which  are  derived  from 
the  endowments  of  this  College. 

I  have  the  honour  to  be,  Sir, 

Your  very  obedient  servant, 

K.  ATKINSON, 
Master  of  Clare  College,  Cambridge. 

J.  Norman  Loekyer,  Esq.,  F.R.S., 

Secretary  to  the  Royal  Commission  on 
Scientific  Instruction. 


3.  Pembroke  Colleye. 

Pembroke  College,  Cambridge, 
SIR,  June  15,  1S70. 

I  BEG  to  acknowledge  the  receipt  of  your  letter  of  the 
llth  inst.,  and  to  return  the  following  reply  to  the  enquiries 
of  the  Commissioners. 

This  College  is  not  in  the  possession  of  any  funds  derived 
from  parliamentary  grants. 

I  imagine  that,  by  the  term  "  science,"  the  Commissioners 
understand  the  various  branches  of  natural  science  only. 
and  that  their  enquiries  do  not  refer  to  mathematics.  In 
the  above  sense  of  the  word,  we  have  no  endowments  a] 
exclusively  to  the  advancement  of  science  or  to  scientific 
instruction.  The  scholarships  of  the  College,  however, 
amount  to  about  l.OOO/.  a  year,  and  the  Master  and  Fellows 
are  quite  prepared  to  apply  a  portion  of  these  to  the  en- 
couragement of  science,  if  sufficiently  qualified  candidates 
present  themselves.  Hitherto  this  has  not  been  the  case, 
and  the  scholarships  have  all  been  awarded  for  classics  ami 
mathematics  only.  An  attempt  is  now  being  made  by  the 
University  to  establish  a  Professorship  of  Experimental 
Physics,  and  to  provide  buildings  and  apparatus  for  that 
department  of  science,  and  I  trust  that  by  these  ami  similar 
means  the  number  of  students  is  likely  in  future  to  be 
largely  increased,  and  that  we  may  be  able  to  elect  such 
students,  not  only  to  the  scholarships,  but  also  to  the  fel- 
lowships of  the  College.  I  may  add  that  by  an  arrange- 
ment with  several  of  the  adjacent  colleges,  provision 
been  made  for  the  delivery  of  intercollegiate  lectures,  on 
scientific  subjects,  to  the  students  of  this  and  the  other  allied 
colleges. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  sen-ant, 

J,  POWER, 
Master  of  Pembroke  College. 

J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


4.   Gonville  and  Coins  Colli •//< . 

Sandford  Park,  Oxon. 
SIR,  June  :«>th.  lS7»i. 

IN  answer  to  the  inquiry  contained  in  your  circular 
of  the  llth  inst.,  I  have  to  state  that  the  aid  which  is 
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afforded  to  science  by  Gonville  and  Caius  College  consists, 
1st  in  its  fellowships';  and  L'ndly,  in  its  scholarships,  prizes, 
&c.'  The  value  of  the  fellowships  and  scholarships  varies 
with  the  net  income  of  each  year.  Last  year  therewas 
expended:  o  o  ^ 

F.ir  .'<*  x'holarship 
For  prizes      - 
For  Schuldam  plate 
For  Thruston  speech 

The  Thruston  speech  is  an  annual  review  of  the  latest 
advances  made  in  medical  science;  the  Schuldam  plate  is 
given  to  the  most  deserving  among  the  commencing 
Bachelors  of  Arts  ;  and  the  prizes  go  to  those  who  have  best 
acquitted  themselves  at  the  College  examinations.  A 
scholarship  is  given  away  every  year  for  proficiency  in 
chemistry,  and  another  for  proficiency  in  the  study  of 
anatomy.  As  these  scholarships  are  held  on  an  average  for 
three  years,  it  follows  that  6'  of  the  38  scholarships  are 
devoted  to  the  encouragement  of  anatomy  and  chemistry. 
The  remaining  3:2  scholarships  are  given,  but  not  in  any 
definite  proportions,  as  rewards  for  success  in  other  lines  of 
ktudy— mathematics,  classics,  the  moral  sciences,  &c. 

The  most  effectual  way  in  which  a  college  may  encourage 
particular  studies  lies  in  the  election  to  its  fellowships. 
Fellowships  may  be  confined  to  the  scholars  of  a  college, 
which  is  the  prevalent  custom  at  Cambridge,  or  open  (as  at 
Oxford)  to  the  whole  University.  Our  own  College,  as  a 
general  rule,  follows  the  Cambridge  custom,  but  instead  of 
examining  the  candidates,  takes  for  its  guide  the  University 
degree.  By  this  mode  of  procedure,  it  raises  its  elections 
above  all  suspicion  of  favouritism  or  jobbery,  while  its 
knowledge  of  the  candidates  is  a  guarantee  that  no  man 
whose  moral  conduct  is  open  to  suspicion  will  be  allowed 
to  intrude  himself  into  the  society.  A  difficulty,  however, 
arises  when  we  have  candidates  before  us  who  have  earned 
distinction  in  different  lines  of  study.  In  such  cases,  we 
have  no  common  unit  whereby  we  can  measure  the  claims 
of  the  candidates,  and  much  trouble  has  arisen  in  con- 
sequence. It  has  been  suggested  that  particular  fellow- 
ships might  be  considered  as  appropriated  to  men  who  had 
earned  particular  distinctions — literary,  scientific,  or  other- 
wise. If  this  were  looked  upon,  not  as  a  rigid  rule,  which 
might  compel  us  occasionally  to  admit  inferior  men,  but  as 
a  general  understanding  among  the  Fellows  of  the  College, 
we  might,  I  think,  in  part  at  least,  get  over  the  difficulties, 
and  be  able  to  extend  more  widely  the  benefit  of  these 
endowments. 

Owing  to  its  confined  site,  and  the  situation  of  our 
College  in  the  very  heart  of  Cambridge,  we  have  had  great 
difficulty  in  providing  suitable  accommodation  for  the  study 
of  certain  branches  of  science.  We  cannot  have  a  proper 
laboratory,  for  instance,  within  the  College  or  in  its  im- 
mediate neighbourhood  without  danger  of  creating  a 
nuisance.  We  have  been  very  anxious  to  supply  the 
want,  but  all  our  efforts  in  this  direction  have  hitherto  been 
in  vain,  and  our  only  means  at  present  of  studying 
chemistry,  practically,  are  such  as  are  provided  by  the 
University.  A  proposition  was  made  a  short  time  since 
to  increase  the  funds  of  the  University  applicable  to 
scientific  purposes,  and  our  College  expressed  its  willing- 
ness to  aid  this  object  by  its  contributions,  provided  it  had 
Borne  voice  in  the  application  and  management  of  the  sums 
contributed.  It  refused  to  hand  over  any  portion  of  its 
corporate  funds  unconditionally  to  another  corporation, 
1st,  because  the  demand  was  thought  unreasonable,  and 
Sndly,  because  little  confidence  was  placed  in  the  judgment 
ordinarily  exercised  by  the  University  in  the  management  of 
the  funds  placed  under  its  control. 

In  conclusion,  I  may  be  allowed  to  express  my  belief  that 
there  is,  both  in  our  own  College  and  in  the  University 
generally,  a  sincere  wish  to  encourage,  as  far  as  they  con- 
sistently may,  that  practical  study  of  physics  which  I 
apprehend  it  is  the  object  of  the  Commission  to  promote. 
Where  there  are  so  many  conflicting  interests  to  reconcile, 
it  is  obvious  that  prudence  is  necessary  in  the  endeavour  to 
effect  this  purpose.  Precipitate  action  might  do  more  harm 
than  good.  It  would  be,  indeed,  a  sad  thing  if,  in  becoming 
"  Physicists,"  we  were  to  put  into  jeopardy  the  character  of 
our  University,  as  the  great  mathematical  school  of 
Europe. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

EDWIN  GUEST. 

J.  Norman  Lockyer,  Esq. 


5.    Trinity  Hull. 

Trinity  Hall,  Cambridge, 
SIR,  June  15th,  187(1. 

IN  reply  to  your  letter  of  the  llth  instant,  as  it  is 
difficult  to  determine  precisely  what  portion  of  the  allow- 
ance out  of  the  College  funds  for  general  instruction  of  the 
students  can  be  considered  as  specially  applied  for  what  is 
termed  " scientific  instruction"  or  for  the  "advancement 
"of  science,"  I  think  it  better  to  state  that  at  Trinity 
Hall  instruction  is  given  to  the  students  in  classics,  law, 
divinity,  the  English  language,  and  literature,  and  also  in 
mathematics  and  natural  philosophy. 

That,  by  an  arrangement  between  Trinity  Hall  and  King's 
College,  lectures  are  given  to  their  respective  students,  in 
optics,  hydrostatics,  and  astronomy,  and  the  apparatus  to 
illustrate  such  lectures  is  provided  by  the  two  colleges.  By 
a  like  arrangement  with  some  other  colleges,  students  of 
Trinity  Hall  are  admitted  to  their  lectures  in  natural  and 
applied  science,  and  in  return  their  students  are  admitted 
to  lectures  at  this  College  in  law,  the  English  language,  and 
literature. 

By  the  statutes  of  Trinity  Hall,  three  fellowships  are 
attached  to  tutorial  offices,  their  aggregate  stipends  about 
1000/.,  and  the  stipend  of  \'2QL  paid  by  the  College  to  the 
law  lecturer,  constitute  the  amount  paid  out  of  the  College 
funds  for  the  instruction  of  the  students  ;  about  one  half  of 
the  former  sum  may  be  considered  as  applied  for  "  scientific! 
"  instruction  "  or  for  the  "advancement  of  science." 

Three  other  lecturers  are  employed  to  assist  the  College 
Tutors,  who  are  paid  out  of  the  tuition  fees  payable  by 
undergraduates;  the  law  lecturer  receives  a  portion  of  these 
fees  in  addition  to  his  stipend.  A  sum  of  between  5002.  and 
6(XW.,  arising  from  the  general  college  endowments,  is  dis- 
posed of  annually  on  prizes  and  scholarships  for  the  under- 
graduates ;  about  one  half  of  this  sum  is  usually  given  for 
proficiency  in  mathematics  and  natural  philosophy. 

In  December  last,  a  proposal  was  made,  based  on  the 
report  of  a  Syndicate,  to  raise,  by  contributions  from  the 
colleges,  the  necessary  funds  for  more  extended  professional 
instruction  on  various  subjects  of  science. 

This  College  expressed  its  willingness  to  contribute 
according  to  one  of  the  plans,  namely,  an  annual  sum 
equal  to  M.  per  cent,  on  its  distributive  income,  that  is,  on 
the  aggregate  amount  of  the  income  paid  out  of  the  College 
to  the  Master,  Fellows,  Scholars,  and  some  other  college 
officers,  provided  the  other  colleges  were  willing  to  make  a 
similar  contribution,  but  from  a  want  of  unanimity  of  the 
colleges  on  the  subject,  the  above  proposal  has  not  yet  been 
adopted. 

I  am,  Sir, 

Your  obedient  servant, 

T.  C.  GKLDART, 
Master  of  Trinity  Hall. 

J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


6.   Corpus  Chris ti  College. 


[See  p. 


7.  King's  College. 

King's  College,  Cambridge, 
SlR.  August  9th,  1870. 

IN  answer  to  your  former  letter  of  June  llth  last, 
I  had  procured  from  my  College  the  accompanying  return, 
but  I  abstained  from  sending  it,  after  hearing  from  Pro- 
fessor Stokes,  in  conversation,  that  it  was  not  the  sort  of 
information  intended  by  the  Commissioners. 

Your  second  letter  of  the  6th  instant,  asking  for  a 
return  of  the  number  of  students  attending  classes  in 
which  science  is  taught,  seems  as  little  to  require  any  in- 
formation which  can  be  given  from  King's.  But  I  am 
unwilling,  after  a  second  appeal,  to  remain  entirely  silent, 
and,  therefore,  enclose  the  return  which  I  had  procured 
under  a  first  interpretation  of  the  terms  "  Scientific 
"  Instruction  and  the  Advancement  of  Science." 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

RICHARD  ORES,  Provost. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 

MATHEMATICAL  INSTRUCTION  AT  KING'S  COLLEGE, 

CAMBRIDGE. 

There  are  two  mathematical  lecturers  at  salaries  of  ISO/, 
and  80J.  per  annum  respectively. 

Prizes  to  the  amount  of  101.  are  annually  given  for  in- 
struction  in  mathematics. 
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Mr.  Richards,  a  former  fellow  of  the  College,  bequeathed 
to  the  College  a  legacy  of  'KM.  annually  for  the  scholar 
who  shall  have  passed  the  best  mathematical  examination 
in  his  third  year. 

Mr.  Murtin  Thackeray,  formerly  fellow  of  the  College, 
left  1, (>()()/.,  the  interest  of  which  is  to  he  given  to  the 
scholar  of  King's  College  (educated  at  Kton)  who  shall 
take  the  highest  degree  among  the  wranglers  in  the  mathe- 
matical tripos. 

RICHARD  OKES,  Provost. 

August  !Hh,  18/0. 


8.    Queen's  Calleye. 

Queen's  Lodge,  Cambridge, 
SIR,  June  14th,  1870. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
your  communication  of  the  llth. 

At  an  examination  for  minor  scholarships  held  in  the 
beginning  of  last  month,  three  scholarships  were  given  for 
mathematics,  and  one  for  classics.  Generally  more  scholar- 
ships are  given  for  mathematics  than  for  classics.  Not 
only  are  the  greater  number  of  scholarships  in  this  College 
obtained  by  mathematics,  but  most  of  the  fellowships  have 
also  been  given  for  proficiency  in  them. 

\Ve  have  here  a  studentship  of  5tM.  a  year,  which  is  now 
held  for  proficiency  in  the  natural  sciences. 

As  for  scientific  instruction,  there  are  college  lectures, 
and  intercollegiate  lectures  in  all  the  branches  of  science 
which  are  pursued  in  the  University. 

I  shall  be  happy  to  furnish  you  with  any  further  infor- 
mation you  may  desire. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

J.  Norman  Lockyer,  Esq.,  GEO.  PHILLIPS. 

Secretary,  &c. 


9.   St.  Catharine's  College. 

The  Close,  Norwich, 
Sin,  17  June  18/0. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of  your 
letter  of  inquiry,  dated  June  11,  18/0. 

I  beg  to  inform  you  that  my  College  enjoys  no  parlia- 
mentary grants  either  for  the  advancement  of  science  or  for 
scientific  instruction. 

There  are  no  endowments  in  my  College  for  either  pur- 
poses ;  but  certain  fellows  of  the  College,  who  are  appointed 
to  the  offices  of  tutor  or  of  lecturer,  are  in  the  habit  of 
instructing  the  college  students  in  mathematics  during 
each  academical  term. 

As  the  Commissioners  are  pleased  to  invite  suggestions, 
I  beg  to  offer  this  for  their  consideration  : — That  colleges 
should  be  empowered  to  confer  fellowships  upon  scientific 
professors  in  their  own  University.  The  usual  restrictions 
in  reference  to  celibacy  and  the  amount  of  private  or 
public  income  enjoyed  by  the  fellows  being,  in  this  special 
case,  abrogated. 

I  believe  that  our  colleges  would  avail  themselves  of  this 
opportunity  of  thus  supplementing  the  income  of  professors, 
and  of  adding  distinguished  men  to  their  own  governing 
body. 

I  am,  Sir,  your  obedient  servant, 

CHARLES  KIRKBY  ROBINSOX, 
Master  of  St.  Catharine's  College,  Cambridge. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


10.  Jesus  College. 

I  See  p.  ;.",.] 


11.   Christ's  College. 

Christ's  College,  Cambridge, 
SIR,  !)  February  1871. 

I  VERY  greatly  regret  that  I  have  not  long  ago 
answered  the  inquiry  which  you  addressed  to  rne  in  regard 
to  the  aid  and  encouragement  given  in  this  College  to 
students  prosecuting  natural  and  applied  science. 

There  is  at  present  no  direct  instruction  given  in   the 
College  itself  on  subjects  of  this  nature. 

I  Jut,  in  the  spring  of  1870,  we  held  an  examination  for 
open  scholarships  of  students  about  to  commence  residence 
at  the  University,  the  subjects  being  those  of  the  Natural 
Science  Tripos,  which  comprise  Chemistry,  Botany,  Geo- 
logy, Mineralogy,  and  Zoology,  with  Comparative  Anatomy 
and  Comparative  Physiology ;  and  we  gave  two  scholar- 
2C060. 


ships  of  7'l/.  and  :,(*!.  a  year,   respectively,  for  proficiency 
in  some  or  other  i.f  tln-,r  subjects. 

\Ve  purpose  making  this  an  annual  examination. 
We  shall  also,  for  the  future,  examine  those  of  our  rcsi- 
deni  students,  who  are  pursuing  natural  science,  in  each  year 
of  their  undergraduate  course,  and  reward  thme  who" are 
distinguished  with  prizes  and  scholarships,  or  increased 
scholarships,  as  ti.  •,  be. 

'I'h  •  Fellows  of  the  Co  •  fully  au. 

iportanee  of  aiding  the  pursuit  of  natural  aiid  applied 
science  by  our  students  ;  and  I  do  not  conceive  that  •. 
under  any  legislative  disability  in   regard  to  the  appropria- 
tion of  our  funds  to  this  pm 

I  have  the  honour  to  be,  Sir, 

Your  faithful  servant, 

.1  \.MKS   ('AIM '.M  K.I.I., 
Master  of  Christ:'s  College. 
J.  Norman  Lockyer,  Esq. 


12.  St.  John's  College. 

St.  John's  College,  Cambridge, 
Sin,  June  L'.'.th,  1870. 

IN  reply  to  the  circular  letter  addressed  tu  me  by  the 
Royal  Commissioners  on  Scientific  instruction  and  the 
Advancement  of  Science,  dated  llth  June  1870,  I  have 
the  honour  to  state — 

1.  That  St.  John's  College  receives  no  parliamentary 
grant  of  any  description. 

'2.  That  no  endowment  of  the  College  is  in  terms  speci- 
fically appropriated  to  scientific  instruction. 

.'5.  That  under  the  discretionary  powers  vested  in  the 
governing  body  of  the  College,  several  appropriations  of 
money  have  been  at  different  times  made  for  tue  purposes 
referred  to  by  the  Commissioners,  viz.  : 

500/.  to  (>00/.  for  the  building  of  a  chemical  laboratory. 

150/.  per  annum  for  the  stipend  of  a  Superintendent 
thereof,  who  also  gives  lectures  on  chemistry  to  members 
of  the  College,  as  well  as  to  other  students. 

100/.  per  annum  for  the  stipend  of  a  lecturer  on 
geology. 

ISO/,  per  annum  for  the  maintenance  of  three  exhibitions 
for  natural  science,  of  the  yearly  value  of  50/.  each,  which 
exhibitions  are  more  particularly  described  in  the  printed 
paper  enclosed  herewith.  [See  ie/oic.] 

4.  That  the  general  staff  of  College  lecturers  include 
within  their  course  of  instruction  much  that  is  embraced 
within  the  term  science,  which  it  is  probably  unnecessary 
for  me  to  describe  more  particularly  in  this  statement. 

5.  That  it  is  the  practice  of  the  College  to  elect  to  foun- 
dation  fellowships   and    scholarships    students    who    are 
eminent   for   their   scientific   attainments,  with  the   fame 
degree  of  favour  as  students  who  are  distinguished  in  the 
other  studies  recognised  by  the  University. 

To  the  foregoing  statement,  I  beg  leave  to  add  that  it 
will  give  me  pleasure  to  answer  any  further  inquiries  which 
II.  M.  Commissioners  may  address  to  me;  and 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

YV.  H.  BATESOV, 

Master  of  St.  John's  College,  Cambridge. 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 

SAINT  JOHN'S  COLLEGE,  CAMBRIDGE. 
Minor  Scholarships  and  Open  Exhibitionsfor  the  Year  1870. 

In  the  year  1870  there  will  be  open  for  competition  four 
minor  scholarships,  two  of  the  value  of  70/.  per  annum,  and 
two  of  50/.  per  annum,  together  with 

Three  exhibitions  of  50/.  per  annum,  tenable  on  the  same 
terms  as  the  minor  scholarships. 

The  examination  of  candidates  for  the  above-mentioned 
scholarships  and  exhibitions  will  commence  on  Tuesday, 
the  26th  of  April  1870,  at  !)  a.m. 

The  examination  will  consist  of  three  mathematical  papers, 
and  four  classical  papers  ;  and  the  latter  will  contain 
passages  of  Greek  and  Latin  prose  and  verse  for  translation 
into  English,  and  also  each  a  passage  from  an  English 
author  for  the  corresponding  prose  or  verse  composition. 

In  addition  to  the  papers  above  mentioned,  the  candidates 
will  be  examined  rinf  race  in  classics  ;  and  the  Mast*  and 
Seniors  wish  it  to  be  understood  that  a  candidate  may  he 
elected  on  the  ground  of  proficiency  in  either  the  classical 
or  the  mathematical  branch  of  the  examination,  indepen- 
dently of  the  other. 

Besides  the  seven  minor  scholarships  or  exhibitions  above 
mentioned,  there  will  be  offered  for  competition  an  exhibi- 
tion of  50/.  per  annum  for  proficiency  in  natural  science  ; 
the  exhibition  to  be  tenable  for  three  years  in  cose  the 
exhibitioner  have  passed  within  two  years  the  previous  ex- 
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animation, as  require;  tar  hononw,  otherwise 

the  exhibition  t<>  cease  at  tin-  mil  of  two  years. 

Tlii'  candidates  for  the  natural  science  exhibition  will 
have  a  special  examination  on  Friday  and  Saturday  the 
•?Mi  und  .'*<»th  of  April  1S70,  in 

(1.)  Chemistry,   including  practical    work    in   the 
laboratory. 

{Electricity. 
Heat. 
Light. 

(3.)  Physiology. 

They  will  also  have  the  opportunity  of  being  examined  in 
one  or' more  of  the  following  subjects  : — 

%  (4.)  Geology, 
(5.)  Anatomy, 
((i.)  Botany, 

provided  that  they  give  notice  of  the  subjects  in  which  they 
wish  to  be  examined  four  weeks  prior  to  the  examination. 

No  candidate  will  be  examined  in  more  than  three  of 
these  six  subjects,  whereof  one  at  least  must  be  chosen  from 
the  former  group.  It  is  the  wish  of  the  Master  and  Seniors 
that  excellence  in  some  single  department  should  be  specially 
•  led  by  the  candidates.  They  may  also,  if  they  think 
fit,  offer  themselves  for  examination  in  any  of  the  classical 
or  mathematical  subjects. 

Candidates  must  send  their  names  to  one  of  the  Tutors 
at  least  ten  days  before  the  commencement  of  the  examina- 
tion, and  if  they  have  not  been  already  admitted  members 
of  the  College,  must  send  the  certificates  required  previous 
to  admission,  viz.,  a  certificate  of  baptism,  and  a  certificate 
from  some  M.A.  of  Oxford  or  Cambridge,  drawn  up  in  the 
following  form  : — 

"  I  hereby  certify  that  I  have  examined 
"  and  I  consider  him  qualified  both  in  manners  and  learn- 
"  ing  to  be  admitted   a  member  of  the   University    of 
"  Cambridge." 

The  minor  scholarships  are  open  to  all  persons  under 
twenty  years  of  age,  whether  students  in  the  University  or 
not.  who  have  not  yet  commenced  residence  in  the  Univer- 
sity, or  who  are  in  the  first  term  of  their  residence. 

A  minor  scholarship  is  tenable  for  two  years,  or  until  the 
scholar  is  elected  to  one  of  the  foundation  scholarships. 

The  exhibitions  are  not  limited  in  respect  to  the  age  of 
candidates. 

It  is  understood  that  minor  scholars  or  exhibitioners  may 
be  candidates  for  sizarshipa. 


13.  Magdalene  College, 


[Seep.  »,.] 


14.   Trinity  College. 

Trinity  College  Lodge,  Cambridge, 
SIR,  14th  June  1870. 

I  HAVE  to  acknowledge  the  receipt  of  a  circular 
letter,  in  which  you  invite  me  to  state  for  the  information 
of  the  Royal  Commission,  what  sums,  derived  from  en- 
dowments or  parliamentary  grants,  are  applied  to  the 
advancement  of  science  or  to  scientific  instruction  by  this 
College. 

By  the  word  "  science,"  I  understand  Her  Majesty's  Com- 
missioners to  mean  the  sciences  of  experiment  and  observa- 
tion, to  the  exclusion  not  only  of  moral  and  mental,  but  of 
iiintlicniatical  science  also,  save  in  so  far  as  regards  its 
application  to  practical  purposes. 

Using  the  word  in  this  popular  and  restricted  sense,  I 
to  report  the  following  contributions,  made  by  the 
College  out  of  its  collegiate  revenues,  to  scientific  instruc- 
tion in  the  University. 

1.  "AY  have  recently  endowed  a  "  protectorship  "  (to  use 
the   statutublc  name)  in  "  pure  physiology,"  and  appointed 
a  prselector,  who  receives  from  our  funds  about  500/.  per 
annum,  on  condition  of  delivering  lectures  during  term  to 
the  students  of  this  and  other  colleges.     These  lectures  are 
to  be  given  gratis  to  our  own  students,  and  for  a  small  fee 
to  those  not  belonging  to  Trinity. 

2.  We  have  made  a  grant  of  400/.,  also  out  of  yearly 
revenue,  to  the    praelector  for  the   purpose   of  procuring 
scientific  apparatus  required  for  the  prosecution  and  eluci- 
dation of  the  science  he  professes.     This  apparatus  will  be 
placed  in  one  of  the  public  rooms  of  the  University,  in  the 
event  of  permission  being  given  to  Dr.  Michael  Foster*  to 
deliver  his  lectures  there. 

3.  We  annually  offer  one  or  more  foundation  scholar- 
ships for  prolii-ieney  in  the  natural  sciences.     The  value  of 
such  a  scholarship  may  be  put  at  about  80?.  per  annum, 

*  The  present  "  Pnclector." 


and  it   is   open  to  the  competition   of  all   undergraduate 
members  of  Oxford  or  Cambridge. 

•I.  \Ve  have  this  year  offered  to  the  competition  of  all 
members  of  the  University  of  the  standing  of  Bachelor  of 
Arts  or  Law,  a  fellowship  on  the  foundation  of  the  College. 
This,  to  a  resident,  is  worth  about  350/.  per  annum, 
rooms  and  commons  included.  To  a  ncu-resident  it  is 
worth  upwards  of  250/. 

.">.  We  have  recently  bestowed  a  fellowship  (as  our 
statutes  enable  us  to  do)  on  a  highly  meritorious  scientific 
professor*  in  the  University,  whose  professorship  is  under- 
stood to  be  inadequately  endowed.  This  fellowship  is 
tenable  with  the  professorship  and  not  othe 

6'.  The  College  has  supplied  with  the  necessary  apparatus 
a  lecturer  on  general  physics,  including  tieat  and  elec- 
tricity, who,  however,  derives  his  salary  at  present  from  the 
"  Tristrim  fund,"  and  not  from  the  revenues  of  the  College. 
His  lectures  are  open  by  arrangement  to  the  members  of 
certain  other  colleges,  though  primarily  intended  for  the 
instruction  of  our  own  students. 

These  are  the  contributions  which  Trinity  College  at 
present  makes  to  the  scientific  instruction  of  the  College 
and  University.  It  is  fair  to  add  that  wo  have  on  all 
occasions  professed  our  willingness,  indeed  our  earnest 
.  to  allot  a  per-eentage  of  our  divisible  revenues  for 
the  endowment  of  professorships  in  the  University,  for  the 
building  of  museums,  &c.,  and  the  purchase  of  adequate 
apparatus.  Attempts  have  more  than  once  been  made  by 
the  Syndic  appointed  for  the  purpose,  to  induce  the  other 
colleges  to  contribute  their  quota,  but  it  has  hitherto  not 
been  found  possible  to  obtain  the  co-operation  of  all  of 
those  bodies.  This,  I  venture  to  think,  would  be  a  per- 
fectly effectual  means  of  extending  the  instruction  given 
by  the  University,  so  as  to  embrace  all  the  requirements  of 
advancing  science.  That  it  is  a  far  more  economical 
method  than  the  endowment  of  lectureships  such  as  that 
described  in  (1.)  would  be  admitted  by  all  competent  judges 
in  the  University. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

W.  H.  THOMPSON. 

J.  Norman  Lockyer,  Esq., 

Secretary,  &c.  » 


15.  Emmanuel  College. 

Emmanuel  College,  Cambridge, 
SIR,  June  23d,  1870. 

I  BEG  to  inform  you,  in  reply  to  your  letter  of 
inquiry  respecting  the  sums  applied  at  Emmanuel  College 
to  the  advancement  of  science,  that  at  this  College  there  is 
no  endowment  or  grant  devoted  directly  and  exclusively  to 
what  I  understand  to  be  the  purpose  referred  to ;  but,  as 
it  is  the  desire  of  the  College,  in  the  disposition  of  its 
emoluments,  to  encourage  impartially  all  branches  of  science 
and  of  scholarship,  all  the  advantages  and  rewards  of  the 
College  are  open  to  students  of  natural  science,  and  attain- 
able by  them  on  their  showing  merit  in  their  course  of 
study. 

If  I  could  supply  you  with  any  special  information  which 
could  be  of  service  to  your  purpose,  I  would  gladly  do  so  at 
any  time. 

I  am,  Sir,  yours  faithfully, 

GEORGE  PIIEAR,  Tutor. 

(Locum-tenens  of  the  Master  of  Emmanuel  College.) 
J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


16.  Sidney  Sussex  College. 

Sidney  Sussex  College,  Cambridge, 
SIR,  14th  June  1870. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of  your 
printed  letter  of  the  llth  inst.,  requesting  me  to  furnish  a 
statement  of  all  sums  applied  to  scientific  instruction  or 
the  advancement  of  science  in  Sidney  Sussex  College 
which  are  derived  from  endowments  or  from  parliamentary 
grants. 

1  presume  that  by  "science,"  is  meant  science  other 
than  the  "  classics,  mathematics,  and  divinity,"  which 
have,  heretofore,  constituted  the  Cambridge  academical 
curriculum,  and  to  the  cultivation  of  which  the  whole 
revenue  of  this  College  may  be  said  to  have  been  applied. 
For  promoting  the  advancement  of  science,  or  for  aid  to 
scientific  instruction  in  any  other  or  more  extended  sense, 
tin  College  has  no  special  endowments,  nor  has  it  received 
parliamentary  grants  for  any  purpose  whatever. 

*  The  Humian  Professor  of  Astronomy. 
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A  full  statement  of  the  revenue  and  expenditure  of  the 
College  was  submitted  to  the  Royal  Commission  of  1H(>(), 
but  I  do  not  understand  such  a  statement  to  be  required 
by  the  "Scientific  Instruction  Commission." 

The  object  of  the  foundation  of  this  College  was,  almost 
exclusively,  the  education  of  this  reformed  Protestant 
Church  of  England.  The  practice  of  the  College,  in 
regard  to  teaching,  has  been  to  accept  the  general 
course  of  study  of  the  University,  and  to  elect  us  fellows 
and  scholars  such  of  its  members  as  most  distinguished 
themselves  therein.  The  College  has  by  this  i< 
always  secured  it  highly  competent  staff  of  teachers  in  those 
branches  of  learning  which  have,  heretofore,  been  held  to 
constitute,  in  the  main,  the  "  higher  education." 

There  appears  to  have  been  a  general  expectation,  of  late 
year*,  that  the  academical  curriculum  should  be  extended 
and  diversified  by  the  admission  of  various  sciences  other 
than  mathematical,  and  in  accordance  with  this  expec- 
tation, a  new  honour  tripos  has,  in  fact,  been  established  in 
the  University,  called  the  "  Natural  Science  Tripos."  This 
College  has  encouraged  students  to  become  candidates  for 
honours  in  the  tripos.  The  Royal  Commission  of  IHfiO  gave 
the  College  new  statutes,  relieving  half  the  number  of  its 
fellows  from  the  obligation  of  taking  holy  orders.  The  Col- 
lege may,  therefore,  reasonably  look  forward  to  numbering 
among  its  fellows  students  who  have  been  able  to  devote 
themselves  exclusively  to  natural  science ;  and,  indeed,  it 
has  already  shown  its  desire  to  fall  in  with  the  spirit  of  the 
times  by  having  elected  a  fellow  from  those  who  had 
distinguished  themselves  in  the  new  honour  tripos. 

What  I  wish  to  make  apparent  is,  that  although,  as  it 
seems  to  me,  Sidney  College  has  no  special  endowment! 
for  scientific  objects  in  the  sense  of  these  new  studies,  there 
is  every  disposition  on  the  part  of  this  College  to  give  a 
liberal ' interpretation  to  the  objects  of  the  classical  and 
mathematical  endowments  of  which  it  is  possessed,  and  to 
make  their  application  co-extensive  with  the  academical 
curriculum,  whatever  that  may  be  or  become.  And  as,  when 
that  course  was  limited,  or  nearly  so,  to  classics  and 


mathematics,  the  election  to  fellowships  and  scholarships 
for  distinction  therein  supplied  the  College  with  a  staff  of 
competent  teachers,  so  it  may  naturally  be  expected  that  nn 
equally  competent  stall'  of  teachers  of  otl:  ••  will 

result  from  making  fellowships  the  reuard  of  high  a 
mcnts  in  those  subjects,  and  that  the  College  will 
secure  the  services  of  teachers  co-  with  the 

University  professors  in  tin:  various  scii  uecs  wh:ci 
engaging  the  attcuiion  ..I  the  most  able  im  n  "f  tin-  uge. 

To  such  a  view  as  this,  it  may  possibly  }>:•  ohji  <  t'-d   that 
no   one   College  would    he   likely  to  enumerate  uinong    its 
fellows  men  able  and  willing  to  give  iiMtrn> 
a  variety  of  subjects;  and   this  objection  would   lie  valid 
were  it  not  that  a  remedy  has  been  devised,  and  in,  in 
already  in  operation,  and  is  perfectly  compatible  with  the 
maintenance    of  our    collegiate    system.     Three   or   f<  ur 
colleges  combine  and  enter  into  arrangtn  .nttr- 

cullegiate    assistance.     Thus,   for   instann  Allege 

having  a  good  chemical  laboratory,  and  a  competent 
lecturer  and  experimenter  in  chemistry,  receives  pupil* 
from  other  colleges  for  instruction  in  that  science,  tending, 
in  return,  to  those  colleges  some  of  its  own  ttudents  lor 
instruction  in  other  sciences,  and  so  on. 

Trusting  that  the  remarks  which  I  have  made  may  not 
be  considered  irrelevant  to  the  objects  of  the  Royal  Com- 
mission on  Scientific  Instruction,  &c., 

I  have  the  honour  to  be,  Sir, 
Your  obedient  servant, 
ROUT.  PiiELrs,  D.I). 

Master  of  Sid.  Suss.  Coll. 

J.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


17.  Dovimmj  College. 
[No  answer  received.] 


II.  Heads  of  Colleges  and  Halls  in  the  University  of  Oxford  asked  to  give  evidence. 


On  August  4th,  18/0,  the  following  letter  was  addressed, 
to  the  Heads  of  Colleges  and  Halls  at  Oxford  : — 

Aid  to  Science  Commission, 

6,  Old  Palace  Yard, 

Westminster,  S.W., 

August  4th,  1870. 

I  AM  directed  by  the  Duke  of  Devonshire,  the  Chairman 
of  this  Commission,  to  transmit  to  you  the  accompanying 
copy  of  the  Royal  Commission  under  the  authority  of 
which  the  Commissioners  are  conducting  their  enquiries, 
and  to  inform  you  that  they  have  reached  that  stage  of  the 
proceedings  at  which  it  would  be  convenient  that  the  evi- 
dence of  the  heads  of  the  colleges  at  Oxford  should  be 
taken. 

In  order  that  arrangements  may  be  made  for  taking 
such  evidence  immediately  after  the  recess,  I  am  directed 
to  enquire  whether  you  have  any  facts  or  suggestions  to 
lay  before  the  Commissioners  with  regard  to 
College ;  and  to  ask  if  you  would  be  prepared  to  aid  the 
Commissioners  in  the  prosecution  of  their  enquiry  by 
attending  to  give  evidence  in  November  or  December 
next? 

1  have  the  honour  to  be 

Your  obedient  servant, 

J.  NORMAN  LOCKYER, 

Secretary. 


Tin:  following  replies  were  received  :— 
1.    University  Colli'f/c. 

University  College,  Oxford, 
g,R)  November  5th,  1S"<>. 

I  RKCRET  that  some  pressing  engagements  have  not 
allowed  me  to  reply  earlier  to  the  communication  which  you 
scut  to  me  on  October  31st,  respecting  my  attendance  on 
the  2Jn'l  inst.  before,  the  Commissioners,  to  give  evidence 


on  the  aid  given  to  scientific  instruction  and  the  advance- 
ment of  science  in  this  College. 

I  beg  leave  to  state  that  though  I  should  be  ready  to 
attend  if  it  should  be  desired,  I  should  not  be  able  to  give 
any  further  information  than  what  I  have  already  stated  in 
my  answers  to  a  former  paper  which  I  had  received. 

The  number  of  foundation  fellowship  in  this  College  is 
small,  being  12,  oae  of  which  is  for  the  present  suppressed, 
in  order  to  raise  funds  for  the  augmentation  of  the  scho- 
larships and  exhibitions  in  the  College,  and  these  hardly 
supply  a  succession  in  the  number  of  tutors  and  lecture! 
required  for  the  education  in  the  College. 

The  number  of  open  scholarships  is  12,  two  of  which, 
lately   established   by  the    College,  are  for   profieien 
mathematics  or  natural  science.     But  these  have  not  yet 
been  offered  for  natural   science,  because  it  was  probable 
from    what  had   occurred   in  oilier  CO  bt  very  few 

candidates  of  sufficient  merit  would  he  likely  to  offer  t  hem- 
selves.     Only  one  of  our  exhibitioners  has  within   tli 
few  years  given  attention  to  science,  and  he  obtained  a  first 
class  on  the  public  examination  this  year. 

If  the  study  of  science  should  be  more  generally  adopted, 
so  that  promising  candidates  would  be  likely  to  olfer  them- 
selves, the  College  would  be  ready  to  offer  these  two  open 
scholarships  to  competition,  and  to  provide  that  they  shou 
receive  their  instruction  in  such  subjects  as  may  be  desired 
from  the  professors  in  the  University. 

If   under  these  circumstances,  it  should  still   be  deen 
that  I  should  appear  before  this  Committee  on  the  i 
inst.,  I  shall  be  ready  to  attend  on  receiving  a  notu 

I  am.  Sir. 

Your  obedient  servant, 

F.  ('.  Pi.i  Mm":.  D.D.. 
M  etei  of  University  Coll 
J.  Norman  Lockyer.  K.S'|.. 
Secretary. 

)   N  '_' 
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2.  Balliol  College. 

Balliol  College,  Oxford, 
gJB  August  .r)th,  1870. 

I  HAVB  tlie  honour  to  acknowledge  your  letter  of 
yesterday,  nnd  to  say  in  reply  that  I  shall  be  happy  to  wait 
"mi  the  Commissioners  if  they  think  it  desirable.  But  I 
have  to  point  out  to  them  that  I  am  no  longer  Master  of 
Halli-il,  and  am  on  the  point  of  leaving  Oxford  for 
Rochester,  and  that  my  successor  in  the  headship  of  this 
College  will  he  elected"  in  the  early  part  of  next  ininth. 
Perhaps,  therefore,  the  Commissioners  may  think  it  more 
expedient  to  apply  to  him  for  any  information  or  sugges- 
tions regarding  Balliol  College. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

ROBERT  SCOTT. 
The  Secretary, 

Aid  to  Science  Commission. 


[See  p.  10.1 


3.  Merton  College. 


4.  Exeter  College. 


Exeter  College,  Oxford, 
SIK,  August  5th,  1870. 

I  HAVE  no  facts  or  suggestions  to  lay  before  the 
Commissioners,  but  shall,  of  course,  be  ready  to  attend  at 
any  time  the  Commissioners  may  require,  for  the  purpose  of 
giving  evidence. 

I  have  the  honour  to  be 

Your  obedient  servant, 

J.  P.  LlGHTKOOT, 

Rector  of  Exeter  College. 


5.  Oriel  College. 

Precincts,  Rochester, 
SIR,  August  31st,  18/0. 

I  REGRET  that  absence  from  Oxford,  and  continual 
employments  at  this  place,  to  which  your  letters  of  August 
4th  and  5th  have  been  forwarded,  have  hitherto  prevented 
my  answering  them. 

1.  In  reply  to  your  letter  of  the  4th  instant,  I  can  only 
say  that  I  should  be  happy  to  aid  the  Commissioners  in  the 

frosecution  of  their  inquiries  if  it  were  in  my  power ;  but 
do  not  think  that  I  have  any  facts  or  suggestions  to  lay 
before  them — none  at  all  with  regard  to  Oriel  College. 

In  the  University  there  was  a  sensibly  decreasing  atten- 
dance upon  lectures  in  physical  science  during  many  years 
after  the  alterations  in  the  public  examinations  in  1801  and 
1807,  and  this  notwithstanding  endeavours  on  the  part  of 
the  University  authorities  to  correct  the  tendency. 

But  subsequently  to  the  passing  a  new  examination 
statute  in  1850,  which  established  a  distinct  school  in 
natural  science,  the  attention  of  the  junior  students  to  this 
department  of  study  has  greatly  increased,  and  is,  I  believe, 
increasing. 

2.  With  respect  to  the  return  desired  in  your  letter  of 
the  5th  instant,  I  do  not  find  that  more  than  two  of  the 
junior  members  of  this  College  were  attending  classes  in 
natural  science  during  the  academical  year  from  October 
ISfWto  July  1S70. 

,'i.  And  to  your  previous  question  in  June  last,  what 
sums  derived  from  endowments  or  from  parliamentary 
grants  are  applied  to  the  advancement  of  science,  or  to 
scientific  instruction,  in  Oriel  College,  I  have  only  to  reply 
that  we  have  no  sums  of  the  kind  to  be  applied  to  these 
purposes. 

But,  perhaps,  I  may  add,  for  the  information  of  the  Com- 
missioners, that,  as  Provost  of  Oriel  College,  I  am  a  co- 
trustee  with  the  Vice-Chancellor  of  Oxford  of  a  sum 
(originally  1,<HK)/.,  but  now,  by  accumulations  in  former 
years,  increased  to  3,200Z.,  in  the  three  per  cent,  consolidated 
annuities),  bequeathed  by  Lord  Leigh,  a  former  member  of 
this  College,  for  the  purchase  of  instruments  for  the  use  of 
the  Professor  of  Experimental  Philosophy  in  the  University 
of  Oxford,  and  the  annual  interest  of  this  sum  is  so 
applied.  But  this  fund  has  no  reference  to  the  advance- 
ment of  science  in  Oriel  College  itself. 

I  am,  Sir,  your  faithful  servant, 

EDWARD  HAWKINS, 

J.  Norman  Lockyer,  Esq.,  Provost  of  Oriel. 

Secretary,  &c. 


7.  New  Collcr/e. 

New  College,  Oxford, 
SIR,  November  4th,  1871). 

IN  reply  to  the  inquiry  made  in  your  letter  of  the 
5th  of  August  last,  on  the  part  of  the  "  Aid  to  Science  " 
Commission,  I  beg  leave  to  state  that  no  lectures  on  science 
are  given  in  this  College,  but  that  we  make  arrangements 
for  any  students  in  those  subjects  to  attend  the  lectures, 
work  in  the  laboratory,  &c.,  at  the  University  museum  ; 
and  that  the  number,  therefore,  of  such  students  will  be  in- 
cluded in  the  returns  made  from  thence.  I  am  not  aware 
that  I  can  assist  the  Commissioners  in  their  inquiry  by 
further  information. 

I  have  the  honour  to  be,  Sir, 
Yours  obediently, 

J.  E.  SKWELL,  Warden. 

8.  Lincoln  College. 

Lincoln  College,  Oxford, 
SIR,  August  Cth,  1871). 

I  HAVE  to  acknowledge  your  communication  of  date 
5  August.  I  beg  to  say,  in  reply,  that  I  am  prepared  to  be 
examined  by  the  Aid  to  Science  Commission  in  November 
or  December,  or  whenever  summoned. 

I  am  yours  obediently, 

MARK  PATTISON. 

9.  All  Souls'  College. 

20,  Dean's  Yard,  Westminster, 
SIR,  August  17th,  1870. 

I  AM  not  aware  that  I  have  any  suggestions  as  to 
the  promotion  of  the  study  of  science  in  Oxford  to  lay 
before  the  Commissioners  with  regard  to  All  Souls'  College, 
but  I  shall  lie  happy  to  attend  and  give  evidence  in  S'o- 
vember  or  December  next,  if  it  is  thought  such  attendance 
can  be  of  any  use. 

I  have  the  honour  to  be,  Sir, 

Your  faithful  servant, 

F.  K.  LEIGHTON, 
Warden  of  All  Souls'  College,  Oxford. 

10.  Magdalen  Col/r  <//>. 
SCIENTIFIC  INSTRUCTION,  &c. 

THERE  was  no  special  endowment  under  the  original 
foundation  of  the  College  for  the  promotion  of  natural 
science,  except  that  there  is  mention  in  the  statutes  of  a 
prelector  who  might  lecture  either  in  divinity  or  natural 
philosophy  at  the  discretion  of  the  College  officers. 

But  under  the  ordinance  of  1857  certain  fellowships, 
demyships,  and  exhibitions  were  set  apart  for  the  encou- 
ragement of  the  science  of  physical  study,  and  four  profes- 
sorships instituted,  viz.,  one  in  moral  philosophy,  one  in 
chemistry,  one  in  geology,  one  in  physical  geography.  Of 
these,  two,  viz.,  the  professorships  in  moral  philosophy  and 
chemistry,  have  been  already  established,  and  the  remainder 
will  be  so  as  soon  as  the  funds  necessary  for  the  purpose 
have  accrued. 

The  payments,  therefore,  at  present  made  by  the  College 
on  behalf  of  natural  science  are  as  follow  :  — 

1.  Chemistry  professor,  at  per  annum         -  .i'o'OO 
5.  Demies  at  75/.  each  per  annum  -       375 

1.  Exhibitioner      -  -  -  -         75 

1.  Fellowship         ....      230 


[Seep.  //.] 


6.   The  Queen's  College. 


.t' 1.28(  i 

And  as  funds  accrue,  two  more  professorships,  as  stated 
above,  at  a  salary  of  COO/,  each  per  annum,  and  three  more 
fellowships,  with  an  increased  number  of  exhibitions,  will  be 
added,  making,  with  the  sums  already  stated,  a  total  of 
,'i,280/.  10s.  per  annum  devoted  to  the  advancement  of 
physical  science. 

This,  it  should  be  mentioned,  is  entirely  exclusive  of  the 
same  number  of  fellowships,  demyships,  and  exhibitions, 
assigned  to  mathematics. 

The  demyships  and  exhibitions  are  open  to  any  person 
under  20  years  of  age,  without  any  restrictions  as  to  place 
of  birth  or  education. 

The  fellowships  are  open  to  any  person  who  has  passed 
the  examinations  necessary  for  the  B.A.  degree  in  the 
universities  of  Oxford  and  Cambridge.  The  holders  of 
fellowships  in  natural  science  are  not  required  to  take  holy 
orders. 

In  addition  to  this,  the  College  maintains  a  tutor  in 
natural  science,  who  is  placed  on  the  same  footing  as  the 
classical  and  other  tutors  of  the  College,  also  a  laboratory 
with  an  efficient  curator,  and  a  library  for  the  use  of  its 
natural  science  students.  A  sum  of  at  least  250/.  per 
annum  is  required  for  these  objects,  of  which  about  'Ml.  j>er 
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annum  is  provided  by  the   interest  on    1,0(M)/.  stock,  be- 
queathed by  the  late  Dr.  Daubeny  towards  th«  maintenance 

of  the  curator,  which  sum  of  1,000/.   is  the  only  ori 
endowment  granted  or  bequeathed   for  the  promotion  of 
the  study  of  natural  science  in  this  College. 

NOTE. — The  number  mid  ability  of  competitors  for  the 
natural  science  demyships  is  found  to  fluctuate  very  much 
from  year  to  year,  and,  in  this  respect,  to  show  a  marked 
difference  from  the  demyships  in  classics  and  mathen 
The  removal  of  the  limitation  as  to  age  would  doubtless  in 
some  degree  obviate  this,  and,  so  far  as  the  College  is  con- 
cerned, be  an  advantage;  but,  on  the  other  hand,  might 
tend  to  discourage  candidates  from  the  public  and  other 
schools,  who  would  be  unwilling  to  come  forward  with  the 
knowledge  that  they  might  have  to  compete  with  persons 
much  older  than  themselves. 

FKEDEIUC  BULLKY, 

Magdalen  College,  President. 

November  4th,  18/0. 


DEMYSHIPS  IN  NATURAL  SCIENCE. 

IN  conducting  the  examination,  questions  will  be  put 
relating  to  general  physics,  to  chemistry,  and  to  physiology; 
lint  <i  clear  and  exact  know/edge  of  the  principles  of  any  one 
of  the  above-mentioned  sciences  will  be  preferred  to  a  more 
general  and  less  accurate  acquaintance  with  more  than  one. 

Candidates  have  also  to  satisfy  the  electors  of  their 
ability  to  pass  the  ordinary  classical  examinations  required 
by  the  University,  and  for  this  purpose  will  have : 

a.  To  translate  a  passage  of  English  prose  into  Latin. 

0.  To  bring  up  for  examination- 
One    Greek    author,   or  a  portion,   such   as   five 
books  of  Homer,  or  two  Greek  plays,  or  any  other 
equivalent. 

One  Latin  author,  or  a  portion,  such  as  the 
Georgics,  or  five  books  of  the  yEneid  of  Virgil, 
or  three  books  of  the  Odes,  and  the  De  Arte 
Poetica  of  Horace,  or  any  other  equivalent. 

y.  To  answer  questions  in  Greek  and  Latin  grammar. 

Very  superior  excellence,  however,  in  natural  science 
will  be  allowed  to  compensate  for  any  deficiency  which 
candidates  may  have  shown  in  the  classical  part  of  the 
examination. 

The  stipend  of  the  above  demyships  is  751.  per  annum, 
inclusive  of  all  allowances ;  but  there  are  tenable  with  them 
certain  College  exhibitions,  which  raise  their  annual  value 
on  an  average  to  about  B31.  They  are  tenable  for  five 
years. 

No  one  will  be  admitted  as  a  candidate  who  shall  have 
attained  the  age  of  20  years. 

Candidates  will  be  required  to  bring  with  them  a  cer- 
tificate of  birth  and  baptism,  with  testimonials  of  good 
conduct  and  character,  extending  over  a  period  of  at  least 
three  years,  from  the  head  master  of  their  school,  or  from 
the  private  tutor  with  whom  they  may  have  been  reading. 

No  entrance  fees  or  caution  money  are  required  by  the 
College.  The  university  fees  payable  on  matriculation 
amount  to  21.  10s. 

1 1.  Jirascnosc  College. 

Brasenose  College,  Oxford, 
SIR,  October  2nd,  1870. 

I  BEG  to  acknowledge  the  receipt  of  your  letter  of 
August  -1th,  in  which,  on  behalf  of  the  "Aid  to  Science 
Commission,"  you  inquire  whether  I  have  any  facts  or 
suggestions  to  communicate  respecting  Brasenose  College, 
and  whether  I  should  be  prepared  to  give  attendance  on 
the  Commission  in  November  or  December  next. 

I  have  elsewhere  stated,  in  communication  with  the  Com- 
missioners, that  no  special  provision  exists  in  Brasenose 
College  for  the  study  of  physical  science. 

The  comparatively  few  members  who  pursue  that  study, 
work,  and  for  the  ?nost  part  very  diligently,  in  the  Univer- 
sity museum,  either  with  a  view  to  the  B.  A.  degree,  or  with 
ulterior  professional  objects. 

I  do  not  think  that  there  exists,  at  present,  among  our 
members  much  taste  for  science  for  its  own  sake,  and  there 
is  no  sufficient  demand  on  the  College  to  require  the  estab- 
lishment of  a  laboratory,  without  which,  I  suppose,  lectures 
would  be  very  unattractive,  and  of  little  use. 

If  a  demand  arose,  which  possible  changes  in  the  scheme 
of  University  examinations  may  promote,  I  should  feel  dis- 
posed to  recommend  a  combination  with  other  colleges  to 
supply  a  common  want.  (We  have  already  arranged  with 
some  other  colleges  for  combined  lectures  in  certain  other 
subjects  of  instruction.) 

A  separate  establishment  in  each  college,  except  the  very 
largest,  would  seem,  unless  under  greatly  altered  circum- 
stances, to  be  a  waste  of  power. 


Feeling  that  the  study  of  physical  science  is  not  in  a 
satisfactory  position,  I  could  not  decline  pi-rsniiallv  tu  wait 
on  the  Commission,  if  I  had  reason  to  iiat  my 

evidence  could  be  useful. 

I  should,  however,  very  much  prefer  tu  reply  with  delibe- 
ration, on  paper,  to  any  inquiry  which  |!>.  <  cunr. 
may  think  it  convenient  to  make. 

I  have  the  liuiii.ur  tu  V-,  Sir, 

Your  faithful  m-rvaiit. 
The  Secretary,  K.  II.  CIIAIIO. 

Aid  to  Science  Commission.  Principal. 

12.  Ciir/iim  Christ  1  C<illi'/i. 

Corpus  Cliristi  College,  Oxford, 
•s'it.  August  !>th.  IK70. 

IN  reply  to  your  imjuiry  of  the  -Itli  inst..  I  beg  l<> 

say,  that  although  I  am  quite  willing  tu  assiM   the  Com- 

"iicrs  in  the  prosecution  of  their  inquiry.   I   have  no 

facts  or  suggestions  on  the  subject  whicn  1  wish  to  lay 

before  them. 

I  have  the  honour  to  be 

Your  obedient  servant, 
JAMKS  NOKRIS, 

President  of  C.  C.  C. 
J.  N.  Lockyer,  Esq., 

Secretary,  &c. 

13.  Christ  Church  Collrijf. 

Pcnmorfa,  Lhiiidudno, 
Sin,  August  .'-ill,  1S7H. 

I  HAVE  prepared  a  paper  [see  p.  //J  stating  in  full 
what  we  have  done  at  Christ  Church,  Oxford,  for  the  study 
of  scientific  subjects  and  instruction  to  be  given  therein. 
You  will  have  a  corrected  proof,  1  hope,  on  Monday.  If  my 
viva  voce  evidence  is  required  in  November  or  December 
next,  I  shall  be  ready  to  give  it,  but  1  should  be  glad  tu  lie 
informed  on  what  points  1  am  likely  to  be  examined. 
I  am  your  obedient  servant, 

H.  G.  l.i  urn. 1. 1.. 
Dean  of  Christ  Church. 
To  the  Secretary  of  the  Science  Commission. 


[See  p. 


14.   Trinity  College. 


15.   St.  John's  Colli-i/r. 
[No  answer  received.] 

16.  Jesus  Colic  r/f. 
[No  answer  received.] 

17.    ll'lllllllllll    Clllll'l/f. 

\Yadliam  College,  Oxford, 
Sill,  A  HUMS!  filli. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
the  Royal  Commission  transmitted  by  the  direction  0|  the 
Duke  of  Devonshire,  Chairman,  and  I  beg  tu  assure  vou. 
for  the  information  of  the  Commissioners,  that  1  shall 
readily  attend  to  their  summons  at  Oxford,  and  oiler  such 
evidence  as  a  very  long  residence  in  the  1'niverMtv  and 
some  interest  in  the  matter  of  their  inquiry  may  qualify  me 
to  give. 

I  have  the  honour  to  be,  Sir, 

Your  faithful  servant. 
J.  Norman  Lockyer,  Esq.  B.  P.  SY.MMN   , 

Wadham  College.  O.xford, 
SIR,  November  |-»7(|. 

I  AM  concerned  to  say  that  physical  infirmities,  of 
age  mainly,  will,  I  fear,  preclude  my  personal  attcndar 
the  Commissioners.  Of  this  (my  own  College),  to  which 
you  more  immediately  direct  my  attention,  I  am  not  aware 
that  anything  especial,  beyond  our  actual  practice,  is  called 
for.  "  Scientific  instruction  "  is  provided  for  Mudii 
the  College  in  the  several  branches  recognised  in  the  si 
of  the  University.  Nor  has  "  science"  failed  to  receive,  in 
this  College,  its  portion  of  patronage.  Our  "  scholarship.-,  " 
are  always  avowedly  open  to  candidates  whose  prctcr; 
rest  on  proficiency  in  "  science;"  and,  from  time  to  time, 
our  election  of  a  scholar  is  determined  exclusively  by  his 
scientific  attainments.  Further,  at  the  last  election  of  a 
"  fellow,"  we  went  so  far  as  to  limit,  by  public  announce- 
ment, the  examination  of  candidates  to  matters  exclusively 
scientific.  More  than  this,  in  favour  of  "  science,"  neither 
the  actual  state  of  the  University,  nor  the  preference  likely 
to  be  given  by  young  men  to  such  studies,  would,  I  think, 
warrant.  Inducements  in  this  direction  exist  at  present  fully 
in  proportion  to  the  number  of  willing  students ;  and  any 
attempt  to  force  the  study  on  unwilling,  could  not  fail  to 
interfere  with  the  legitimate  claims  of  a  "  liberal  education." 

4N  3 
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"Instruction"   and  "  education "  are   two   very   different 

limits,  and  it  is   of  as  niiu-li.  perhaps  more.  importance  to 

•!ie  iniiul  well  iliscipliiK'tl  than  even  :ilnmdantly  stored. 

riiciinii  "  inn v  In.1  carried  to  an  extent  to  endanger  the 

great  and  iniiin  purpose  of  "  education." 

.uy  questions  the  Commission.  TS  may  be  pleased  to 
put  t<>  nif,  I  "ill  readily  bring  the  best  consideration  that 
the  e\pi -rienee  of  L'l>  years  as  public  tutor,  and  nearly  -Id  as 
Head  of  the  College,  with  a  deep  interest  always  in  the 
subject  matter  of  those  offices,  may  have  enabled  me  to 
give. 

I  have  the  honour  to  be,  Sir, 

Your  faithful  servant, 

B.  P.  SYMONS, 
Warden  of  Wadham  College. 
To  Secretary  of  the 

'  'OMIIIII--IOII  on  Scientific  Instruction. 


18.  Pembroke  Colli  </<'. 

Pembroke  College,  Oxford, 
Sin.  August  Kith,  1S70. 

IN  reply  to  your  letter  of  the  4th  inst.,  I  beg  to  state 
that  1  have  no  suggestion  with  respect  to  this  College  to 
lay  before  Her  Majesty's  Commissioners,  and  that  I  have 
no  fact  to  add  to  that  which  I  have  already  communicated, 
viz..  that  we  have  a  medical  fellowship  in  the  election  to 
which  proficiency  in  natural  science  will,  in  all  probability, 
be  always  taken  into  account. 

If,  under  thc.-e  circumstances,  the  Commissioners  should 
think  proper  to  summon  me,  I  shall  be  prepared  to  attend 
to  give  evidence  in  November  or  December  next. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

E.  EVANS,  Master. 
J.  Norman   I.ockycr,  Esq., 

Secretary  to  H.M.  Aid  to  Science  Commission. 


19.    Worcester  College. 

5,  Hall  Bank,  Buxton, 
Sin.  August  8th,  18/0. 

1  HAVE  no  facts  or  suggestions  to  lay  before  the 
Commissioners  of  the  Aid  to  Science  Commission.  But,  of 
course,  I  shall  feel  it  my  duty  to  attend  them  in  November 
or  December  next,  if  required. 

I  may  be  permitted  to  state  that  it  would  be  more  con- 
venient to  me  to  appear  before  the  Commissioners  in 
November  than  in  December. 

I  am,  Sir, 

Your  obedient  servant, 

R.  L.  COTTON, 
Provost  of  Worcester  College. 
J.  Norman  Lockyer,  Esq. 


1 1  ALLS. 

1.   .SV.  Mary  Hall. 
[No  answer  received.] 


2.  Matjdali'i,  Hull. 


Sm, 


Crieff,  September  19th,  1S70. 

I.\  answer  to  the  inquiries  of  the  Royal  Commis- 
sioners, I  beg  to  state  that  only  three  students  of  Magdalen 
Hall  attended  "  classes  in  which  science  was  taught."  u-'ilh 
a  rinr  In  /iimsiin/  a  public  examination  therein,  in  the  years 
1SIJ9  IS7<>. 

It  is  not  in  my  power  to  say  how  many  more  may  have 
at'cmled  lectures  in  geology  and  other  branches  of  science, 
more  or  less  popular,  for  general  improvement  or  other 
objects. 

I  shall  be  quite  ready  to  give  evidence  on  all  subjects 
connected  with  Magdalen  Hall  "  in  November  or  December 
next,"  if  the  Commissioners  should  wish  me  to  do  so. 
I  am  Sir 

Your  obedient  servant, 

R.  MlCHELL,  D.I). 

Principal  of  Magdalen  Hall. 
J.  Norman  Lockyer,  Esq., 

Secretary  to  the  Aid  to  Science  Commission. 


3.  New  Inn  Hall. 
[No  answer  received.] 

4.  St.  Allan  Hall. 

St.  Alban  Hall,  Oxford, 
SIB,  August  25th. 

IN  reply  to  your  printed  letter   of  the  19th,  the 
receipt  of  which  was  delayed  by  my  absence  from    home,  I 
beg  to  say  that  I  have  no  facts  or  suggestions  to  lay  before 
the  Commissioners  respecting  St.  Alban  Hall. 
I  am,  Sir, 

Your  obedient  servant, 
J.  Norman  Lockyer,  Esq.  W.  C.  SALTER. 


5.  St.  Edmund  Hall. 

St.  Edmund  Hall,  Oxon, 
SIR,  August  22nd,  1870. 

IN  reply  to  your  inquiries  on  behalf  of  the  Aid  to 
Science  Commission,  I  beg  to  state  that  no  students  at 
St.  Edmund  Hall  attended  classes  in  science,  during  the 
years  1869-70.  I  have  no  facts  or  suggestions  to  lay 
before  the  Commissioners  on  the  subject,  and  1  presume, 
therefore,  there  would  be  no  object  in  my  attending  to  give 
evidence  before  them. 

I  remain,  Sir, 

Yours  faithfully, 

E.  MOORE, 

Principal  of  St.  Edmund  Hall,  Oxford. 
To  the  Secretary,  Aid  to  Science  Commission. 


111.  Heads  of  Colleges  in  the  University  of  Cambridge  asked  to  give  evidence. 


On  the  13th  December,  1870,  the  following  some- 
what similar  letter  was  addressed  to  the  Heads  of 
< 'diii.gr-  :it  Cambridge  : — 

Aid  to  Science  Commission, 

(i.  Old  Palace  Yard. 

Westminster,  S.W., 

13th  December  18/0. 

I  AM  directed  by  the  Duke  of  Devonshire,  the  Chairman 
of  this  Commission,  to  transmit  to  you  the  accompanying 
copy  of  the  Koyal  Commission  under  the  authority  of 
which  iln  Commissioners  are  conducting  their  inquiries, 
and  to  inform  you  that  they  have  reached  that  stage  of  the 
proceedings  at  which  it  would  he  convenient  that  the  evi- 
dence of  the  Heads  of  the  Colleges  at  Cambridge  should  he 
taken,  on  the  subjects  of  their  inquiry  generally,  and 
ally  as  to  whether  they  are  under  any  legislative 
disability  with  regard  to  the  appropriation  of  their  funds. 

In  order  that  arrangements  may  lie  made  for  taking 
:  ucli  evidence  immediately  after  the  recess,  I  am  directed 
tu  enquire  whether  you  have  any  fact ,  or  suggestions  to 
lay  before  the  Commissioners  with  regard  to 


College ;  and  to  ask  if  you  would  be  prepared  to  aid  the 
Commissioners  in  the  prosecution  of  their  inquiry  by 
attending  to  give  evidence  in  the  early  part  of  February 
next? 

I  have  the  honour  to  be 

Your  obedient  servant, 

J.  NORMAN  LOCKYER, 

Secretary. 


The  following  replies  were  received  : — 
1 .   ,SV.  Peter's  College. 

St.  Peter's  College,  Cambridge. 
Sin,  January  23,  1871. 

IN  reply  to  your  circular  letter  of  13th   December 

1H70,  I  beg  to  state,  after  consulting  the  Fellows,  that  I  am 

i  are  of  any  facts  or  suggestions,  with  regard  to  St. 

I'eter's    College,   to    lay    before    the     Commissioners   on 

Scientific   Instruction  and  the  Advancement   of  Science. 
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The  Master  and  Fellows  have  already  answered  some 
questions  emanating  from  the  Commissioners,  and  they 
are  ready  and  anxious  to  give  any  further  information  in 
their  power. 

As  regards  my  individual  willingness  to  give  evidence 
before  the  Commissioners,  I  shall  be  most  happy  to  do  so 
if  called  upon,  but  I  fear  that  I  can  add  nothing  to  the  in- 
formation which  must  have  been  already  given  to  the  Com- 
missioners. 

I  am,  Sir, 

Your  most  obedient  servant, 

H.  W.  COOKSON. 
J.  Norman  Lockyer,  Esq., 

Secretary  to  the  Aid  to  Science  Commission. 

2.  Clare  College. 

Clare  College,  Cambridge, 
SIR,  December  II,  1S7<). 

I  HAVE  the  honour  to  acknowledge  the  due  receipt 
of  your  letter  of  yesterday,  addressed  to  me  in  the  name  of 
the  Aid  to  Science  Commission,  together  with  the  accom- 
panying copy  of  the  Royal  Commission,  under  the  autho- 
rity of  which  the  Commissioners  are  conducting  their 
inquiries. 

In  reply  to  the  question  which  you  put  to  me,  I  have  to 
say  that,  although  I  have  not  at  present  in  my  mind  any 
facts  or  suggestions  which  I  am  desirous  of  laying  before 
the  Commissioners  with  regard  to  this  College,  I  shall  be 
prepared,  as  far  as  I  may  be  able,  to  aid  the  Commissioners 
in  the  prosecution  of  their  inquiry,  by  attending  to  give 
evidence  in  the  early  part  of  February  next,  if  such  should 
be  the  desire  of  the  Commissioners. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

E.  ATKINSON, 
Master  of  Clare  College. 
J.  Norman  Lockyer,  Esq., 

Secretary  of  the  Aid  to  Science  Commission. 


3.    Pembroke  College. 

Pembroke  College,  Cambridge, 
SIB,  Dec.  16,  1870. 

IN  reply  to  your  letter  of  the  13th  inst.,  I  beg  to  say 
that  I  am  not  aware  that  I  have  any  facts -or  suggestions  to 
lay  before  the  Commissioners  with  regard  to  Pembroke 
College  ;  but  that  I  shall  be  most  happy  to  aid  them  in  the 
prosecution  of  their  inquiry  to  the  best  of  my  power,  by 
attending  to  give  evidence  in  the  early  part  of  February 
next,  or  in  any  other  way  which  they  may  suggest. 
I  have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

J.  POWER. 
J.  Norman  Lockyer,  Esq. 


4.    Gonville  and  Caius  College. 

Caius  Lodge,  Cambridge, 
SIR,  Dec.  17,  1870. 

I  FEAR  I  shall  not  be  able  to  add  much  to  the  infor- 
mation already  laid  before  the  "  Aid  to  Science  Commis- 
sion "  in  my  last  letter.  [See  p.  -I3.~]  Rut  I  can  have  no 
objection  to  attending  before  the  Commissioners  and  answer- 
ing, as  far  as  I  am  able,  any  inquiries  they  may  think  likely 
to  promote  the  objects  they  have  in  view. 
I  am,  Sir, 

Your  obedient  servant, 

EDWIN  GUEST. 


5.    Trinity  Hall. 

Trinity  Hall  Lodge,  Cambridge, 
SIR,  Dec.  30,  1870. 

AT  a  meeting  of  the  Governing  Body  of  Trinity  Hall 
on  Saturday  last,  I  called  their  attention  to  your  letter  to 
me  of  the  13th  instant. 

In  reply  to  it  I  have  to  inform  you  that  by  the  statutes 
(1860)  of  this  College,  it  is  enabled  to  make  contributions, 
out  of  its  income,  for  providing  additional  means  of  inst- 
ruction for  the  advancement  of  religion  and  learning  either 
in  the  College  or  the  University  of  Cambridge,  but  not 
elsewhere. 

In  December  1869,  a  Report  of  a  Syndicate  was  made, 
proposing  various  plans  for  increasing,  by  contributions 
from  the  Colleges,  the  income  of  the  University  for  the 
purpose  of  extended  instruction  in  physical  science  and 
other  subjects. 


Tliis  ( 'i.lhye  evpressed    iis  wi!i  :nln|it  the  plan 

No.  1  :    tliut  is,  to  conlriln.  'it.  of  what  11  termed 

its     ">•  .1    the 

\dt  C.I'  the    v..  <,i|  other  i;l! 

provided  the   nil.ei   (  VII,  yes  were  willing   to  make  u  < 
ponding  niiitribiitinii.      l-'nuii  waul    oi     unanimity  amongst 
the    Colleges    none    of    the   plans  of  the    Syndicate 
adopted 

The  governing  body  oft  hi.  College  think  it  desirable  and 
equitable  that  the   income  of  the.  l,'nivcr-.iiy  lor  the 
purposes  should  be  increased   by  contrilmtions  from    the 
Col  leges. 

The  Revd.  Henry  Latham,  Senior  Tutor  of  Trinity  Hall, 
has  given  much  attention  to  the  objects  of  inquiry  n 
toby  you,  and  he  will   gladly  intend   upon   ti, 
sioners,  and  state  his  views  on  the  subject  :  mine  would  not 
further  assist  the  Commissioners,  and  attendance  on   them 
in  February  would  be  inconvenient  to  me. 

I  utn  your  obedient  servant, 
T.  C.  (M.I.I.  MI  i  , 

To  J.  N.  Lockyer,  Esq., 
Secretary. 


G.   Corpus  Chrisli  College. 

Corpus  Christi  College,  Cambridge, 
SIR,  Kith  January  1S71. 

I  BEG  to  send  you,  for  the  use  of  the  Duke  of 
Devonshire;  and  the  other  Commissioners,  a  copy  of  tho 
Statutes  of  this  College. 

There  does  not  appear  to  he  anything  in  the  Statutes 
"  de  qualitatibus  sociorum  et  scbolarium  "  to  prevent  pro- 
ficiency in  science  from  being  taken  into  account  in  the 
election  to  scholarships  and  fellowships. 

I  shall  be  happy,  with  the  akl  of  the  Tutors  and  other 
Fellows  of  my  College,  to  answer  on  paper  any  quest  inns 
which  the  Commissioners  may  have  to  ask  ;  but  1  have  no 
facts  or  suggestions  to  lay  before  the  Commissioners  with 
regard  to  scientific  instruction  ;  nor  do  I  think  that  I  could 
give  orally  any  information  that  would  be  of  service  to 
them. 

I  am,  Sir, 

Your  obed.  senrt., 

J.  PULLING, 

Master. 


7. 

King's  College,  Cambridge, 
SIR  December -'(i,  IH7<>. 

I  HAVE  received  your  letter  of  the  13th  \u> 
written  under  the  direction  of  the  Duke  of  Devonshiie. 
Chairman  of  the  Aid  to  Science  Commission,  and  with  it 
a  copy  of  the  Royal  Commission,  under  the  authority 
of  which  the  Commissioners  are  conducting  their  in- 
quiries. 

To  take  the  last  part  of  your  letter  first,  I  may  say  for 
myself,  personally,  that  1  have  no  desire  to  attend  for  the 
purpose  of  giving  evidence  to  the  Commissioners  in  prose- 
cution of  their  inquiries;  but  if  it  should  be  thought  by 
them  that  I  could,  from  my  long  connexion  with  tin1  tw.i 
Colleges  of  King  Henry  VI.  afford  any  useful  or  desirable 
information,  I  shall  be  ready  to  attend  at  the  ( 'ommissioners' 
call  on  some  day  after  the  early  nart  of  February  next.  I 
have  consulted  some  senior  and  official  members  of  the 
College,  with  a  view  of  collecting  facts  or  suggestions  to  be 
laid  before  the  Commissioners  with  regard  to  King's  Col- 
lege. The  following  is  a  short  statement,  as  the  result  of 
my  inquiry : — 

In  answer  to  the  question  whether  this  College  is  under 
any  legislative  disability  with  regard  to  the  appropriation 
of  its  funds,   I  feel  it  right  to  state  that,  by  the  present 
Statutes  of  the  College,  which  came  into  operation  in  April 
1861,  we  are  bound  to  establish,  with  a  due  regard  to  i 
interests  and  the  period  at  which  the  new  Statutes  shall 
come  fully  into  operation,  iM  scholarships  "appro| 
to  scholars  of  the  College  of  King  Henry  Sixth  at   Eton," 
and  24  open  scholarships. 

Up  to  the  present  time,  only  21  of  the  fcton  scm 
have  been  established,  and  the  entire  "  number  of  tv. 
"  four  Eton  scholarships  must  be   completed  befoi 
"  open  scholarships  are  established." 

The  College,  however,  has  not  been  insensible  to  the  pro- 
priety of  promoting  "  scientific  instruction  and  the  advance- 
ment of  science." 

At  the  general  meeting  of  the  governing  body  in  .Novein 
her  last  it  was  agreed  that  the  whole  income,  now  unou 
to  88/.  per  annum,  arising  from  land  and  funds  bequeathed 
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bra  former   Fellow  of  the  College,  one  Edmund  \mtner, 

[685,  and  dim-ted  to  be  equally  divided 

mnnii.'st  tin'  .l>l»  .lunior  Fellows  and  Scholars  of  the  College, 

ihould  In-  appropriated  to  form  a  "  Vintner"  exhibition, to 

I,,  -awarded  lor  proficiency  in  natural  science.     Steps  have 

.1  ready  taken  tor  obtaining  the  sanction  of  the  Court 

of  Cham-en  t.i  ;\  scheme  giving  effect  to  such  disposition  of 

l>r.  Vintner's  legacy. 

I  have  the  honour  to  be,  Sir, 

Yours  very  faithfully, 

Uiciin.  OKES, 

Provost. 

J.  Norman  Lockyer,  Esq., 
.Secretary,  &c. 

8.   Queen's  College. 
[No  answer  received.] 

9.  St.  Catharine's  College. 

St.  Catharine's  Lodge,  Cambridge, 
SIR,  18  December  18/0. 

I  HAVE  the  honor  to  acknowledge  your  letter  of  the 
13th  inst,  nnd,  in  reply,  I  beg  to  state  that  I  have  no  special 
facts  to  lay  before  the  Commissioners  with  regard  to  St. 
Catharine's ;  but  that  I  am  prepared  to  aid  the  Commis- 
sioners in  the  prosecution  of  their  inquiry  by  attending  to 
give  evidence  in  the  early  part  of  February  next. 

I  shall  be  obliged  if  you  will  furnish  me  with  some  in- 
formation as  to  the  course  the  inquiry  may  take,  in  order 
that  I  may  be  the  better  able  to  give  the  Commissioners 
such  information  as  they  may  require. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

C.  K.  ROBINSON. 
The  Secretary,  Aid  to  Scfence  Commission. 

10.  Jesus  College. 

Jesus  College, 
SIR,  14  Dec.  1870. 

IN  reply  to  your  letter  of  yesterday,  I  have  the 
honor  to  state,  for  the  information  of  the  Duke  of  Devon- 
shire, that  I  have  no  "facts  nor  suggestions  respecting 
Jesus  College  to  lay  before  the  Commissioners,"  of  whom 
his  Grace  is  Chairman  ;  and  that  1  should  not  be  able  to 
lend  any  "  aid  to  the  Commissioners  in  the  prosecution  of 
their  inquiry  "  by  personally  attendirg  on  them  early  in 
February,  or  at  any  other  time. 

I  have  the  honour  to  be,  Sir, 

Y'our  obedient  servant, 

G.  E.  CORRIE, 
Master  of  Jesus  College. 
.1.  N.  Lockyer,  Esq., 
Secretary,  &c. 


12.  St.  Jo/ni's 

St.  John's  Lodge,  Cambridge, 
Sin,  15  December  Is7<). 

ALTHOUGH  1  have  no  special  facts  which  I  desire  to 
lay  before  your  Commissioners,  yet  it  will  give  me  pleasure 
to  attend  them  at  any  time  that  they  may  wish  to  see  me. 
So  far  as  lean  see  at  present,  any  day  in  February,  of  which 
I  have  received  some  short  notice,  will  be  convenient  to  me. 
I  beg  to  remain,  Sir, 

Your  obedient  servant, 

\V.  II.  HATKSON. 
J.  Norman  Lockyer,  Esq., 
Secretary,  £c. 


SIH, 


11.  Chris fs  College. 

Christ's  College,  Cambridge, 

•4th  January  18/1. 

1  HAVE  had  the  honour  of  receiving  your  letter  of 
I  ten  ndier  13th,  in  which  you  inform  me  that  the  Aid  to 
Science  Commissioners  have  reached  that  stage  of  their 
proceedings  at  which  it  would  be  convenient  that  the  evi- 
dence of  the  Heads  of  the  Colleges  at  Cambridge  should  be 
taken  on  the  subjects  of  the  inquiry  generally,  and  es- 
pecially us  to  whether  the  Colleges  are  under  any  legislative 
disability  with  regard  to  the  appropriation  of  their  funds; 
and  you  inquire  whether  I  have  any  facts  or  suggestions  to 
lay  before  the  Commissioners  with  regard  to  this  College; 
and  whether  I  should  be  prepared  to  aid  the  Commissioners 
in  the  prosecution  of  their  inquiry,  by  attending  to  give 
evidence  in  the  early  part  of  February  next. 

1  shall  be  most  ready  to  aid  the  Commissioners  in  the 
prosecution  ot  their  inquiry  in  anyway  that  1  possibly  can. 
I  do  not  conceive  that  this  College  is  under  any  legisla- 
tive disability  in  regard  to  giving  special  encouragement  to 
.Natural  Science. 

I  am  afraid  that  I  shall  not  have  many  facts  or  sugges- 
tions to  lay  before  the  ( 'oininissioners  ;  but,  if  they  desire 
it.  I  shall  fie  must  happy  to  attend  them  in  February  for 
the  purpose-  of  giving  evidence. 

I  have  the  honour  to  be,  Sir, 

Your  faithful  servant, 

JAMES  CARTMEM,, 
Master  of  Christ's  College. 
J.  Norman  Lockyer,  F.sq., 

Secretary.  Aid  to  Science  Commission. 


13.  Magdalene  College. 

Magdalene  College, 
SIR,  Feb.  5,  1871. 

IN  reply  to  your  communication  of  Dec.  l.'tth,  I  beg 
to  inform  you  that  I  have  not  any  facts  or  suggestions  to 
lay  before  the  Commissioners  with  regard  to  Magdalene 
College. 

I  am,  Sir, 

The  Secretary,  Your  obedient  servant, 

Aid  to  Science  Commission.  L.  NEVILLE. 

14.    Trinity  College. 

Trinity  Lodge,  Cambridge, 
SIR,  Dec.  17th,  1870. 

IN  reply  to  your  letter  of  the  13th  inst.,  I  beg  to  say 
that  I  shall  be  happy  to  attend  to  give  evidence  before  the 
Commissioners  for  promoting  science,  at  such  time  in 
February  next  as  may  be  convenient. 

I  am  not  aware  that  1  have  any  facts  relating  to  this 
College  to  communicate  beyond  that  which  I  had  the  honor 
to  mention  to  Her  Majesty's  Commisioners  last  autumn  in 
reply  to  previous  communications.  [See  p.  /s.] 

The  bar  to  our  doing  so  much  as  we  desire  in  aiding 
the  scientific  teaching  of  the  University,  consists  in  the 
resistance  successfully  opposed  by  other  Colleges  to  the 
University  Commission,  in  consequence  of  which  they  are 
not  empowered  by  their  Statutes  to  tax  their  revenues  for 
the  purpose  in  question. 

Meanwhile,  as  already  stated,  we  have  appointed,  at  con- 
siderable expense,  a  Prselector  in  Physiology,  and  furnished 
him  with  a  large  sum  for  the  purchase  of  instruments. 

This  gentleman  has  been   lecturing  in  the   University 
Museum  to  all  comers  during  the  term  just  ended. 
I  remain,  Sir, 

Your  obedient  servant, 

J.  N.  Lockyer,  Esq.  YV.  H.  THOMPSON. 

15.  Emmanuel  College. 

Emmanuel  College, 
SIR,  Jan.  7,  1871. 

I  AM  desired  by  the  Master  of  Emmanuel  College  to 
acknowledge  your  letter  of  the  13th  ult.,  and  to  state  that 
although  his  health  would  not  allow  him  to  attend  to  give 
evidence  before  the  Commissioners,  he  would  be  willing  to 
aid  the  Commissioners  by  appointing  a  "  Locum-tenens  "  to 
answer  any  inquiry  in  person  which  the  Commissioners 
might  think  it  desirable  to  make  respecting  Emmanuel 
College,  in  furtherance  of  the  objects  of  the  "  Aid  to  Science 
Commission." 

I  am,  Sir, 

Your  obedient  servant, 

GEORGE  PHEAR, 
To  J.  Norman  Lockyer,  Esq.  Tutor  of  E.  C. 

16.  Sidney  Sussex  College. 

Sidney  Sussex  College,  Cambridge, 
SIR,  14th  Deer.,  1870. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
your  letter  of  the  l.'Jth  inst.,  and  to  state  in  reply  that  I 
have  no  particular  facts  or  suggestions  to  lay  before  the 
Commissioners  with  regard  to  Sidney  Sussex  College 
beyond  those  which  I  communicated  on  the  14th  June  last. 
[See  p.  'V.J 

1  shall,  of  course,  be  ready  to  attend  the  summons  of 
the  Commissioners,  and  to  give  them  every  information  in 
my  power. 

I  have  the  honour  to  be,  Sir, 

Your  obedt.  servant, 

ROUT.  PHEM>S, 
Master  of  Sidney  Sussex  College. 

17.  Downing  College. 
[No  answer  received.] 
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IV. — Information  respecting  Fellowships  at  the  several  Colleges  in  the  Universities  of  Oxford  and 

Cambridge, 

The  following  Letter,  asking  for  information  respecting  the  Fellowships  at  the  several  Colleges  at  Oxford  and 
Cambridge,  was  sent  to  the  Heads  of  the  Colleges  on  the  31st  of  March  1871. 


ROYAL  COMMISSION  ON  SCIENTIFIC  INSTRUCTION  AND  TUB  ADVANCBMBNT  OF  SCIENCE. 


6,  Old  Palace  Yard,  S.W.,  March  31,  18/1. 
I  AM  directed  to  communicate  to  you  the  following 
resolution,  passed  by  this  Commission,  and  to  request  that 
you  will  be  so  good  as  to  furnish  the  return  required : — 

Resolved — 

That  each  College  he  requested  to  give  a  return,  stating — 
I.  The  whole  number  of  its  fellowships. 
II.  The  date  at  which  its  Statutes,  as  altered  by  the 
late  University  Commission,  came  into  force,  and 
the  number  of  fellowships  filled  up   since  that 
date,  divided  into  two  classes  : — 

(i.)  The  number  awarded  by  the  result  of  a 

competitive  fellowship  examination, 
(it.)  The   number  awarded   for   distinction    in 
University  examinations,  or  other  proof 
of  merit. 

III.  The   number  of  fellowships  awarded    during  the 
same  period  for  excellence  in  the  subjects — 
(i.)  of  Classics; 
(ii.)  of  Mathematics ; 
(Hi.)  of  Law  and  Modern   History,   or  Moral 

Science ; 

(iv.)  of  Natural  Science. 

N.B. — In  case  of  excellence  in  more  than  one  of  the 
subjects,  the  fellowship  is  to  be  reckoned  under  that 
which  is  presumed  more  especially  to  have  influenced 
the  electors. 


IV.  A  return  of  the  number  of  fellowships  held  at  the 
present  time — 

(i.)  by  non-residents ; 

(it.)  by  residents  engaged  in  the  educational 
work  of  the  College,  or  of  the  Uni- 
versity ; 

(t'ii.)  by  residents  holding  some  College  or 
University  office  not  educational ; 

(iv.)  by  residents  not  belonging  to  the  classea 
ii.  and  t'ii. 

I  have  the  honour  to  be 

Your  obedient  servant, 
J.  NORMAN  LOCKYER, 

Secretary. 

From  the  answers  returned,  the  following  tabular 
statement  has  been  drawn  up ;  and  some  further  particu- 
lars (which  could  not  be  included  in  this  table)  follow, 
respecting  the  Fellowships  at  the  Colleges  marked  with  a 
star  (*). 

It  should  be  added,  that  the  few  particulars  given  in  the 
table  respecting  the  Fellowships  at  Jesus  College,  Cam- 
bridge, have  been  taken  from  the  Cambridge  Calendar,  the 
Master  of  that  College  not  feeling  himself  "  at  liberty  to 
comply  with  the  request  of  the  Commission." 
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RETURN  of  the  NUMBER  of  FELLOWSHIPS  at  the  scvera 
Oxford       .... 


II.  The  Date  at  which  its  Statutes,  as  altered  by  the  late  University  Commission.  e;,nie  into 
force,  and  the  Number  of  Fellowships  filled  up  since  'that  Date, 
divided  into  Two  Classes  :— 

COLLBOB. 

I.  Tho  whole  Number  of  its 

Fellowships. 

Date. 

(i,}  The  Number  awarded 
by  the  Result  of  a 
Competitive  Fellowship 
Examination. 

(it.)  Tin:  Xnmber  awarded  for  1  • 
in  University  Kxainiiml  ions,  or  othi 
Proof  of  Mi  in. 

1.  University* 

rwrlve,  one  being  suspended  for 
a  limited  period  under  a  College 

December   14,    1855,  and 
March  4,  1857. 

Thirteen     • 

Sone    ..... 

Ordinance. 

2.  Balliol   . 

No  return                         • 

No  return  • 
1857  -          ... 

No  return  ... 

No  return       .... 

S.  Morton  ... 

Twenty-four  ',  one  vacant  .          - 

June  27  1850         •          • 

4.  Exeter*            •          • 

Fellowship. 

->.  Oriel     • 

Seventeen     .... 

March  28,  1857 

Seven          ... 

One  (a  supernumerary  Fellow 

ferred,  under  §  21  of  the  Co' 

nance,   upon    the  Regius  l'i 

Modern  Ilistory. 

0.  Qucen'«- 

Twenty         .... 

January  9,  1858 

Twenty-four 

None    ..... 

7.  New      - 

Thirty-eight.    By  an  Ordinance 
of  the  24th  of  March  1871,  the 

March  19,  1857 

Eight 

One,    elected   without    any    <•• 
examination,  as  bein^r  emii  < 

number  is   to  be  reduced  to 

fled  for  the  otlire  of  tutor. 

30.  as    soon   as    the   interests 
of  the  College,  as  a  place  of 
education,  will  permit. 

powers  of  an  addition  to  the 
of  the  Ordinance  approved  bv  Her 
jesty,  April  29,  ISir.i. 

8.  Lincoln  - 

Twelve  ;  but  two  are  kept  vacant. 

1855  -          .          .           - 

Seven 

One  by  nomination  of  visitor. 

and  then-  proceeds  applied  to 
educational  purposes,  under  the 

patronage  it  is. 

provisions  of  the   Statutes  of 

1855. 

9.  All  Souls' 

Thirty  j    and,    at    present,    two 
Supernumerary        Fellowships 

April  1857    - 

Twenty       ... 

None  can  be  admitted  as  cau 
an  All  Souls'  Fellowship,  \\  li 

make  32. 

cither  gained  a  lirst  class. 

a  prize  or  Scholarship  open  I 

vorsity. 

TW       11 

Thirty  (one  Fellowship  vacant)    - 

April  1858    - 

Thirteen,  being  the  whole 

„ 

ag     en 

number  awarded  since 

the  passing  of  the  Or- 

dinance. 

11.  Hrasenose*       •          • 

At  present     ....       13 
Suspended  for  a  short  time        2 

None 

15 

(One  vacant.) 

1866     Tho  first  election  to 

Eight           ... 

12.  Corpus  Chnsti  -          • 

by  Statute  to  the  Professorship 
of  Latin  Literature,  and  one  to 
that  of  Jurisprudence.    Three 
are  vacant,  of  which    one    is 

an  open  fellowship  under 
the   amended    Statutes 
was  in  1866. 

advertised  for  competition  as  a 

"  Science  "  Fellowship. 

13.  Christ  Church  - 

On  the  old  foundation  19  Senior 
Studentships  (    Fellowships  in 
other  Colleges),  of  which  three 
are  also  on  the  new  foundation. 

Jan.   9,   186S.     The   first 
election       under      the 
amended  Statutes  took 
place  Dec.  17,  1859. 

Twenty       ... 

Two   (from   T'liivrrsiiy   clislir,, 
testimonials  from  I'n.t'r 
for  educational  purposes). 

On   the  new  foundation,  esta- 

blished    under    the    Statutes 

framed  by  the  Commissioners, 

18. 

14.  Trinity  .          •          . 

1857  .           •           .          • 

15.  St.  John's        •          • 

Thirty    {one    Fellowship    being 

1861              .          •          - 

vacant). 

10.  Jesus*    ... 

Fourteen.    In  future  13,  when  one 

Fellowship  will  have'  been  com- 

April 4,  1857 

Nine.    No  fellowship  has 
been   filled  up  without 

muted  into  Scholarships. 

examination. 

17.  Wadham* 

Fourteen  ;   one  having  been  sup- 

June 1807    -          •           • 

Four  '    all    after     public 

pressed  by  the  late  University 

advertisement. 

Miission,   to    augment    the 

salary  of  the  Professor  of  Experi- 

18. Pembroke*       •          • 

mental  1'hilosophy. 

Partially  in  1858  and  com- 

pletely in  1861*. 

One  (on  t  IIP   ground  of  TTnivcn^l 
tinction  ami  usefulness  to  the  Coll 

19.  Worcester*     •         • 

Seventeen      •          •          •          • 

March  19  1857.    Tho  first 

election  under  the  new 

ordinance  took  place  in 

1864. 
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III.  The  Number  of  Fellowships  awarded  during  tho  same  Period 

for  Excellence  in  Ihe  Subjects:— 

IV.  A  Return  of  tho  Number  of  Fellowship*  held  at  thu  pmu-nt  Time  :— 

Of  Classics. 

(;;.)  of 

Mathematics. 

(Hi.)  Of  Law  and  Modern 

llislory,  or  Moral           T 
Science, 

(iv.)  Of 

CaturalSciouce. 

('.)  By 
Noil-  Residents. 

(it.)  By  Residents 

engaged  In  the  Kdura- 

tional  Work  of  the 
>',  or  nt  the 
rniversity. 

da.)  ByBostdeoU 

holding  some  College  or 

Unii 

(IP.)  By  Rriidcnl* 
not  brloiiging 

Clones  <i  and  iii  . 

•Ivc 

Ono     - 

one           ... 

fone  - 

Six      . 

Five 

tone       ... 

Vono. 

return 

No  return     - 

ro  return    ... 

No  return 

No  return     • 

No  return 

No  return 

No  return. 

rteen 

Two    - 

one           ... 

ino     • 

Eight  - 

Ton 

'hree       ... 

Two. 

note  n.      - 

Three  - 

one,    exclusively  ;     but 
sec  note  a. 

None  - 

?ive    . 

Eight,  inclusive  of  one 
who  has  a  lectureship 

Ine,  tho  chaplain,  elec- 
ted    tinder    tho    old 

One. 

in  another  college. 

statutes.     Under    the 

new  statutes,  tho  ser- 

vants of    the    college. 

young    and    old,   arc, 

specially      in      educa- 

tional    matters,     and 

otherwise,    placed   un- 

' 

der  1  1 

• 

Ono     (partly 
for  Physics.) 

.... 

-          * 

Ten 

Six         -           -          - 

Ono,  by  tho  Vicar  of  the 

parish  of  St.  Mary  the 

— 

\inrin,  Oxford,  in  tho 

patronage  of  the  Col- 

lege,  and  of  which  tho 

College  is  Rector. 

!„,„ 

icttvn 

[ht  - 

1  our  - 
Ono     • 

sonc            •          .          . 
The  subjects  of  examina- 

ine    •          • 

Thirty-ono    - 

Five 

)no          ... 
One         •          • 

.wo. 
One  (being  until 

tion  for  the  Fellowships 

March  si,  1*71. 

have  been  mainly  those 
recognized  in  tho  clas- 

a Probation  Fel- 
low). 

sical  and  mathematical 

schools  of  the  .Univer- 

sity,   but    opportunity 

has  been  given  to  can- 

didates  to  offer   them- 

selves for   examination 

in  law  and  modern  his- 

tory, and   in    physical 

science. 

en     (Clot- 

• 

- 

Six      - 

Two      ... 

One          ... 

.)ne. 

B  - 

None  -          • 

Venty  (Law  and  Modern 

*Tonc  - 

Twenty-seven 

Four     ... 

None        ... 

One. 

History). 

(but  of  these, 

most  are  re- 

sident    occa- 

sionally    for 

a  few  days). 

Imtnncd). 

Two     - 

Papers     on     Law     and 
Modern     History,      or 
Moral   Science,  are  al- 

Ono    - 

Seven  ;    occa- 
sional   resi- 
dents, five. 

Eleven  - 

Three       ... 

Three. 

ways     given     in     the 

examination,  No.  1.) 

Eight. 

Si  (Cln^sic? 
Id    Moral 

One  (for  Ma- 
thematics 

lence). 

only). 

•  •/  note  a. 

Two  (for  Ma- 

thematics, 

with  a  Paper 

on   Natural 

Science),  Se 

•*i:    . 

One     - 

One  (Law   and  Modern 
History). 

None  - 

Ten    - 

Five;  in  addition  to 
the  two  held  by  tho 
Professors  (already 

~~ 

~ 

1 

mentioned). 

Sh  'II         (ill- 

c  1  j  [i'j:  also 

Four  • 

Two  (of  these 
one  will  va- 

Eleven  • 

Ono 

Four.      (Or 
twosm  preparing 

c:ii  c  his  stu- 

to    give     lectures 

•utal  I'lii- 

dentship 
within    the 

in      Oxford       in 
October  next.) 

••pliv) 

next  twelve 

•  I     •-  /  • 

months). 

IH           /(-It 

Six 

Four     •          • 

One          - 

None. 

i'<k  it  (das- 

One     . 

m,,e,.  _ 

Two    - 

None,  save  only  that  some 
degree  of  competency  ii 
these  subjects  had  influ 

None,   except 
so     fur     as 
mixed    Ma- 

Fourteen 

Six 

Six 

Throe. 

ence  in  the  election  o 

thematics 

those  who  were  chosen 

involve    an 

for  proficiency  in  Clas 
sics. 

acqnaintaiic 
with  Physi- 

One    - 

cal  Science. 

Seven  • 

Six.      (Two  Of  these 
are  also  engaged  in 

. 

One,  in  his  year  o( 
probation. 

J    (Cla, 

College  emplovmcn 
not  educational.) 

. 

. 

Ono     - 

Seven  - 

Five 

One 

^History, 

•sophy 

OfBined). 

^Hombine 

One     - 

One      (Modern     History 
combined  with  Classics 

One  (combincc 
with  Mathe- 

1  Four    • 

Six. 

FusV'0'  ' 

. 

matics). 

Eleven 

Three    -          • 

Three. 

•  

•  If  on 

Bee). 

4O  2 
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COLLIOX. 

I.  The  whole  Number  of  its 

Fellowships. 

II.  The  Date  at  which  its  Statutes,  as  altered  by  the  late  University  Commission  came  into 
force,  and  the  Number  of  Fellowships  tilled  up  since  that  Date, 
divided  into  Two  Classes  :  — 

Date. 

(i.)  The  Number  awarded 
by  the  Result  of  a 
Competitive  Fellowship 
Examination. 

(ii.)  The  JfunilxT  awarded  for  Distill 
in  University  Examinations,  or  oth 
Proof  of  Merit. 

L  Bt.  Peter's       • 
t.  Clare     •         • 

Fourteen       •          •          • 

Eighteen,  including  one  founded 
about  a  year  ago.    (One  Fellow- 
ship vacant.) 

August  27,  I860      • 
April  16,  1861 

None           ... 
None           ... 

Thirteen         .... 

S.  Pembroke        •          • 

4  Gonville  and  Caius     • 
6.  Trinity  Hall    . 

6.  Corpus  Christ  i- 

7.  King's*  • 

Thirteen  ;  and  one  Bye-fellowship, 
which  will  expire  with  the  pre- 
sent holder.    (One  Fellowship 
vacant.) 

April  16,  1861 

Juno  30  and  August  27, 
1860  ;     and    April    16, 
1861. 

1860             ... 
April  1861    • 

1861 

None           ... 

None 
None           ... 
None 

None          •          . 

Eight,  and  one,  under  a  new  Statute 
great  scientific  distinction. 

Fifteen            .... 

Thirteen.    (Two  vacant)  « 
Twelve          .... 

Fifty,  to  oe  reduced  to  46  by  the 
-\<  tr  Statutes. 

8.  Queen's           • 
0.  St.  Catharine's 

Fourteen       .          .          •          . 

June  30,  1860 
May  10,  1860 

None           ... 
Ngne           ... 

Seven.    One  Fellowship  has  been  awa 
to  the  Professor  of  Arabic  on  aecom 
his  merits  as  a  Semitic  Scholar. 

11.  Christ's* 

Fifteen          .... 

May  80,  1860 

None 

Twenty-one     .... 

12.  St.  John's 

Fifty-six  (one  Fellowship  vacant) 

February  22nd,  1860 

Since    that  date   to  the 
been  filled  up  at  11  se 
competitive  examination 
College  and  University  i 
merit. 

present  time  CO  vacant  Fellow- 
feral  elections.    In  each  case  tli 
,  and  regard  wa,s  also  paid  to  distinctio 
laminations,  as  well  as  to  other  proof 

13.  Magdalene       •          • 

Five  j  to  be  increased  to  eight     • 

1860  .... 

None           ... 

Five                .          .          .         .  •' 

14.  Trinity* 
15.  Emmanuel* 
16.  Sidney  Sussex* 

Sixty  (three  Fellowships  vacant) 

Twelve  (Foundation  Fellowships) 
two  vacant. 

Nine  

June  26th,  1861      - 
1861  .... 
1860  • 

Fifty-six      ... 
None           ... 
None            ... 

One,  without  examination,  and  furser 
rendered  to  the  University  as  a  j 
fcssor. 

17.  Downing 

Eight  ;  two  not  filled  up 

October  2-tth,  1860 

None           .          .          - 

Three              -          •          •         •  .  . 
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III.  The  Number  of  Fellowships  .•iw.'inlr.l  during  the  same  Period 
for  Excellence  in  the1  Subjects  :— 

IV.  A  Return  of  thu  Number  of  Fellowship*  held  at  the  present  Time  :— 

(<.)  Of  Classics. 

(U.)  or 

.Mathematics. 

(tit.)  Of  Law  and  Modem 

History,  or  Moral 
Science. 

(ic.)  Of 
NaturalSciencc. 

('.)  By 
fan-Residents. 

(,-.)  liy  Renidents 

\\  i,rk  o!  t  hr 
(  'nlleKe,  or  of  the 
Universitj. 

Univ                       .iot 
Educational. 

If  RnldenU 
-tug 

Clawes  ii.  and  Hi. 

Five   • 

Two    • 

None           ... 

None  • 

Seven  • 

Two       ... 

N.lt.  Two  othcm  take 
private  pupils. 

S'onc  ;    distinct     from 
thorn  spouflul  in  it,, 
but  both  those. 

Two,  who  are  em* 

1  in  imvato 
ii.  and  srn 
•tied        in 

Five,   one    of 
the    Fellows 
circled  being 
also     distin- 
guished     in 
Moral      Sci- 
ence. 

Eight,  one.  of 
the    Fellows 

elect  rdheiiiL' 

also     distin- 
guished     in 
Natural  Sci- 
ence. 

S'ono  for  excellence  solely 
iu  these  subjects. 

None,     solely 

fur  excellence 

in      Natural 
Science. 

Eight  - 

l-'ive.    including    tho 
college  dean. 

Nono 

'our.    These  are 
ill  young  Fellows, 

sacr 

Three            • 

Six      - 

None                     • 

None  - 

Four  • 

Six 

One          ... 

One;   engaged  as 
a  private  tutor. 

Two    • 

Thirteen 

None           ... 

None  - 

Twenty-one  - 

Nine 

Two                   • 

None. 

Two    • 

Five    - 

One   to  be   Professor   of 
Political  Economy. 

.         •          . 

Six      • 

Five      - 

None        ... 

None 

Two,  and  one 
double    first 
in     Classics 
atul    Mathe- 
matics. 

Five    • 

None           • 

None  • 

Three  • 

Six         - 

Two 

Ono 

Seven  • 

None  - 

Nono 

None  - 

Thirty-eight  • 

Three              • 

Seven 

Two. 

One    • 

Six      - 

None           • 

None  • 

Nine   . 

Three    ... 

Nono 

One  ;  engaged  as  a 
private  tutor. 

Two    • 

Five    • 

Nono 

None  - 

Six      • 

Two  ;  one  vacant,  to 
be  filled  up  shortly. 

Nono        ... 

Nun-. 

Four  • 

Four   - 

None            ... 

None. 

- 







See  Noted.   - 

Sec  Note  a.    • 

None           ... 

None  • 

Eight  - 

Four     • 

Two         ... 

Ono. 

Twenty  •  four, 
four   of    the 
successful 
candidates 
having  ob- 
tained     a 
first    class 
in  other  de- 
partments. 

Three    • 

Forty-one,  two 
of   the  suc- 
cessful can- 
didates hav- 
ing obtained 
a  first  class 
in  other  de- 
partments. 

Two 

Two  ;  one  of  the  successful 
candidates    having  ob- 
tained a  first  class    in 
mathematics.     Of   the 
remaining   two   of  the 
sixty-nine,      one      was 
awarded    for    a    Theo- 
logical Work  of  remark- 
able ability;  the  other 
for  distinguished  attain- 
ments in  Oriental  Lan- 
guage     and      Oriental 
Literature. 
Nono           - 

None 

Twenty-six    - 
Two 

Thirteen          « 
Three              • 

Six 
Nono       ... 

Ten  ;  of  these  seven 

nre    engaged   in 
nliicatti.nal  worl 

unofficially. 
None. 

See  Note  a.   - 

See  Note  a.    • 

Sec  Note  a.  • 

One 

Thirty.      See 
Note  c. 

Eighteen          • 

Four        ... 

Five.    Sea  Note  4. 

Four 

Three     • 

Nono            ... 

Nono 

Five       -       - 

Four     ... 

One  (tho  Junior  Fellow 

Nono. 

None     • 

Two 

None           • 

Two        . 

Five 

Four               • 

Nono                 • 

None. 

Two       • 

Nono      • 

None          .          .          . 

One 

Four 

Two      .         .         . 

None       ... 

None. 
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1.   University 

University  College. 

June  17.  1*71- 

II    The  Ordinances  framed  liy  the  lute  University  Com- 
,,er>    md    altering    th-    Colleg.  «W   dated 

mber  Mth.  is.v,.  and  March    Ith,  ls.,7  respectively. 

Thcv  <li<l  "c>t.  however,  take  effect  until  approved  (shortly 
afterwards)  l.v  Her  Majesty  in  Council.  Thirteen  fellow- 
ships have  1,,-en  filled  up  since  December  Mth.  1866,  all  of 
which  witliout  exception  have  lieen  awarded  hy  the  result 
of  a  competitive  fellowship  examination. 

Ill  I  lurin"  this  period,  no  fellowship  has  been  awarded 
for  excellence  in  the  subjects  of  (««.)  Law  and  Modern 
History  or  Moral  Science,  or  (ir.)  Natural  Science,  ex- 
Iv  one  fellowship  has  been  awarded  for  excellence  in 
the  ntneot  of  («i.)  Mathematics  exclusively.  In  awarding 
the  ..(her  twelve  fellowships  weight  has  been  given  not 
only  to  excellence  in  the  subject  of  (i.)  Classics, but  also  in 
the  subjects  of  Ancient  and  Modern  History  and  ot 
Mental  and  Moral  Science,  and  (on  two  occasions)  ot 
Mathematics. 

[N.B.— There  is  a  bye-fellowship  (the  "  Stowell  Civil 
Law"),  not  reckoned  among  the  fellowships  of  the  College, 
in  awarding  which  very  great  weight  is  given  to  the  subjects 
of  Law  and  Modern  History.] 

IV.  Of  the  twelve  fellowships  of  the  College,  one  is 
temporarily  suspended;  (i.)  six  are  held  by  non-residents  ; 
(if.)  five  by  residents  engaged  in  the  educational  work  of 
the  College  (one  such  resident  being  a  probationer  fellow). 
None  of  the  residents  belong  to  class  (Hi.),  nor  (exclusively) 

to  class  (•>.)• 

G.  G.  BRADLEY,  Master. 


4.  Exeter  College. 

Note  a.— Eleven  fellows  have  been  elected  under  the  new 
statutes ;  three,  as  stated,  for  mathematical  excellence  (one 
of  the  three,  however,  having  obtained  a  first  class  in 
natural  science),  and  eight  for  other  excellence.  The 
Rector  is  unable  to  state  with  any  accuracy  what  weight  a 
knowledge  of  Classics  or  of  Modern  History  or  of  Moral 
Srimce  has  had  in  each  election.  Papers  were  set  in  all 
three  subjects,  and  probably  four  of  the  eight  fellows 
elected  may  have  owed  their  election  chiefly  to  Classical 
K  nowledge ;  the  other  four  chiefly  to  a  knowledge  of  one  or 
both  of  the  other  subjects  mentioned. 

J.  P.  LlGHTFOOT, 

Rector  of  Exeter  College. 
Exeter  College,  April  3,  1871. 


11.  Brasenose  College. 

Note  (a). — In  electing  to  the  so-called  classical  fellowships, 
Moral  Science  may  be  supposed,  on  the  average,  to  have 
influenced  the  electors  in  at  least  an  equal  degree  with 
Classical  Knowledge. 

In  most  cases  the  examination  has  included  questions  in 
Modern  History. 

Note  (b.) — These  two  fellows  were  elected  mainly  for  their 
excellence  in  Mathematics. 

E.  H.  CRADOCK,  Principal. 

Brasenose  College,  April  28,  1871. 

16.  Jesus  College. 

The  number  of  fellowships  elected  to  since  April  4,  1857, 
is  nine,  but  of  these  one  was  competed  for  by  candidates 
who  had  a  vested  interest ;  the  examination  for  that  one, 
and  for  seven  of  the  other  eight  was  classical.  The  exami- 
nation for  one  fellowship  was  mathematical.  Two  of  the 
seven  elected  on  classical  examination  were  successors  to 
two  others  of  the  seven,  who  soon  vacated  their  fellowships. 
Of  the  seven  non-resident  fellows,  two  have  only  recently 
taken  livings  to  which  they  retired  in  1S70  ;  they  are  now 
fellows  in  their  year  of  grace. 

One  other  is   now  in    India   in   furtherance  of  a  special 
provision  of  the  will  of  the  founder,  which  directs  that  the 
fellow    when    employed   abroad    should    he    considered   as 
having  all  the  titles  and  claims  of  a  resident  fellow. 
CIIAKLKS  WILLIAMS, 

Principal  of  Jesus  College,  Oxford. 

April  24,  1871. 


17.  Wadham  College. 

II.  The  first  election  of   a  fellow  under  the  Ordinance 
of  the   late    University  Commission  was  in   June    lS(i7. 
Four  fellows  have  been  elected  under  that  Ordinance,  and 
all   after  public  advertisement,  as  the  resul    of  an  open 
competitive  examination. 

III.  (1.)  Three  have  been  elected  for  combined  excellence 
in  "  Classics,  History,  and  Moral  Philosophy,"  but  by  which 
of  those  subjects  each  elector  may  have  been  "especially 
influenced,"  it  is  not  possible  to  say. 

(2.)  One  for  excellence  in  "  Natural  Science  "  exclusii-fly. 

It  was  found  upon  the  general  notice  of  an  election  to  a 
fellowship,  that  candidates  who  rested  their  pretensions 
mainly  or  entirely  on  attainments  in  some  specified  lir/nn-li 
of  science,  rarely  offered;  and  on  the  last  occasion  hut 
one,  we  announced  that  the  exercises  would  be  confined  to 
certain  specified  branches  of  science.  No  exercises,  there- 
fore, were  given  in  "  Classics,  History,  or  Moral  Philo- 
sophy," and  the  election  was  made  accordingly. 

It  may  not  be  inappropriate  to  observe  that  some  of  the 
specified  sciences  had  not  been  the  favourite  studies  in 
Oxford,  that,  in  fact,  there  were  few  who  had  devoted  them- 
selves to  them,  or  were  prepared  to  place  their  main  hopes 
of  distinction  on  eminent  attainments  in  them.  The 
supply,  therefore,  was  hardly  adequate  to  the  iwcrr'/W 
demand ;  and  there  was  the  danger  of  introducing  and 
establishing  a  low  standard  of  attainment  for  excellence. 
A  great  change  in  intellectual  taste,  or  in  the  relative 
estimate  of  distinction  in  educational  pursuits  cannot  be 
effected  at  once. 

One  fellowship  is  vacant. 

B.  P.  SYMONS,  Warden. 

Wadham  College,  April  20,  1871. 

18.  Pembroke  College. 

Pembroke  College,  Oxford,  June  2, 1871. 
BEFORE  I  reply  to  the  questions  addressed  to  me  by 
the  Commission  on  Scientific  Instruction,  I  beg  to  state 
that  I  feel  some  difficulty  with  respect  to  those  contained 
under  Section  III.,  because,  at  best,  I  can  only  give  my 
own  impressions  in  those  cases  in  which  candidates  have 
been  examined  in  two  or  more  subjects — and  we  have  never 
examined  in  one  only — and  because  my  impressions  as  to 
the  relative  weight  of  the  different  papers  in  determining 
my  own  choice  are  by  no  means  clear.  Therefore,  my 
answers  under  this  head  must  not  be  taken  as  of  much 
value  in  the  way  of  statistics.  I  also  wish  to  explain  that 
in  answering  II.  (il.),  I  have  treated  the  exercise  of  the 
power  given  to  us  by  our  new  Ordinances,  §  22,  of  retaining 
a  Fellow  who  shall  have  vacated  his  Fellowship  by  mar- 
riage or  otherwise,  if  he  shall  be  a  professor  or  public 
lecturer  in  the  University,  as  an  election. 

E.  EVANS,  Master. 

19.  Worcester  College. 

Worcester  College,  May  19,  1871. 

THERE  is  one  resident  Fellow  holding  a  non-educa- 
tional office  (bursarship)  which  is  held  with  educational 
offices.  There  is  one  holding  the  vice-provostship,  and  one 
holding  the  deanship,  also  with  educational  offices. 

R.  L.  COTTON,  Provost. 


CAMBRIDGE. 
7.  King's  College. 

King's  College,  Cambridge,  April  3,  1871. 
I.  The  number  of  fellowships  as  constituted  by  the  new 
statutes  of  this  College  is  "  forty-six." 

The  present  number  of  Fellows  in  the  College  is  "  fifty," 
the  excess  being  caused  by  the  large  number  of  vested 
interests  remaining  to  be  satisfied  under  the  old  system 
when  the  new  statutes  were  passed. 

RICHD.  OKES,  Provost. 

11.   Christ's  College. 

Christ's  College,  Cambridge,  June  19,  18/1. 

n.  III.  The  following  table  will  show  the  University 
honours  which  have  been  gamed  by  the  Fellows  elected  since 
May  30,  IS(ii). 

It  may  be  premised  that  no  fellowships  have  been  awarded 
for  excellence  in  law  and  modern  history,  or  moral  science, 
or  natural  science. 

Also,  that  in  University,  mathematical,  and  classical 
honours,  the  candidates  are  arranged  in  each  of  the  three 
classes  in  the  order  of  merit ;  and  in  theological  honours, 
in  each  of  the  three  classes  alphabetically. 
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A.D. 

Date  (if 

Mathematical  Honours. 

Classical  Honours. 

Theological 

Hoi 

1.         ISIlll 

Wild  Senior  Opt  hue   - 

1st,  lirst  ehiss  ;  hraek- 

. 

efleil  eipeil    1 

ot  liers.  A  I-.M  tsl  (  'Inn 

l>r;ielvrt,teil            equal 

with  aunt  her. 

'2.       1  s."S 

1  HIi  \V  rangier    - 

... 

old*. 

:!.     f-.v.i 

l.Mll  Jllliinr  Oplinie 

•Uh,  first  class. 

4.     isf.l 

•  HIi  Wrangler 

— 

__ 

0.     lsi',1 

:«nl  Senior  Optime 

Till,  lirst  class  - 

First  class. 

(!.     l.slili 

5th  Senior  Optimo 

7th,  lirst  el.-iss. 

— 

7.      isill 

• 

!lth,  llrsl  . 

M. 

s.     1869 

.           -            - 

12th,  lirst  class 

First  class. 

9.     18611 

12th  Wrangler    - 



10.     1885 

... 

8th,  first  class. 

» 

11.     1866 

27th  Wrangler    • 

tith,  second  class. 

^. 

12.     1866 

Senior  Wrangler  ;  also 

^^_ 

« 

1st   Smith's    Prize- 

man. 

13.     1868 

Senior  Wrangler;  also 
1st    Smith's   Prize- 



— 

man. 

14.     1868 
15.     1868 

9th  Wrangler     - 

— 

lo!    I860 

2nd  Wrangler  ;  brack- 

_ 

etted  equal  with  two 

others. 

17.     1869 

5th  Wrangler 

•MM 

— 

18.     1869 

36th  Senior  Optimo    - 

1st,  first  class;  brack- 

— 

etted     equal     with 

another.     Also   1st 

Chancellor's  Medal- 

list. 

19.     1869 

MB. 

10th,  first  class 

First  class. 

20.    1870 

•                          •                          -                       - 

1st,  first  class  ;  brack- 

— 

etted    equal    with 

another. 

21.    In  addition  to  these,  a  former  follow,  who  had  vacated  his  fellow- 

ship by  marriage,  was  re-elected  on  account  of  his  high  aca- 
demical distinction  anil  literary  merits. 

IV.  (i.)  At  the  present  time  eight  of  the  fellows  are  non- 
resident (one  of  them  on  account  of  ill-health) ; 
and  seven  are  resident. 

Of  the  seven  resident  fellows — 
(ii.)  Four  are  engaged  in  the  educational  work  of  the 

College.* 

(Hi.)  Two  are  engaged  in  College  or  University  offices 
not  directly  educational,  one  of  them  being  also 
partly  engaged  in  private  tuition. 
(ie.)  One  is  engaged  in  private  tuition,  and  is  also  an 
Assistant  Curate  in  the  parish  of  Chesterton, 
adjacent  to  Cambridge. 

JAMES  CARTMELL, 
Master  of  Christ's  College. 

14.    Trinity  College. 

Trinity  College,  Cambridge. 

(a.)  IN  reply  to  question  III.,  I  beg  to  say  that  our 
Fellows  are  elected  without  regard  to  the  results  of  the 
University  examinations,  but  with  regard  to  their  perform- 
ances in  an  examination  held  during  five  days  in  the  College 
Hall.  The  subjects  of  this  examination  are  varied,  em- 
bracing Classics,  Mathematics,  Moral  and  Metaphysical 
Philosophy,  Political  Philosophy,  Logic  and  Political 

*  NOTE.— In  addition  to  these,  two  former  fellows  are  also  engaged 
in  the  educational  work  of  the  College. 


Economy.     Essays  are  also  written  on  literary  or  scientific 

subjects.     Of  the  nine  electors  each  lias  one 

he  exercises  subject  to  no  enquiry  as  to  the  ({rounds 

preferenee;   nor  is  any  rceonl  ki-|it  of  tin-  reasons  forwliii-h 

any  candidate  may  him'  I.ecu  ehosen.     It  is  only  known  that. 

lie  seemed  I.,,  tin-  majority  of  tie 

of  tin?  uiisuceesxfiil  eamliil  Ion-  of  tlie 

College!  "as  a  place  of  Religion,  Learning,  unil  I'M  HIM  lion." 

In  one    n  ly    bus    a  l-'ellow    bee,, 

avowed  ground  of  his  superiority  in  a  speeial  examination, 
conducted  by  experts  in  the  so-ealleol   Na'ural  v- 

A  more  precise  answer  to  this  third  question  it  in  not  in 
my  power  to  give. 

(4.)  One  of  these  was  appointed  to  an  educational  office, 
which  is  in  abeyance  owing  to  his  dangerous   illness.     He 
resided  in  the  Michaelmas  and  Lent  term-.  Tim  e  ret 
live  out  of  Culleye,  but  within  tin?  precincts  of  the  Univ. 

(e.)  Of  the  non-residents,  three  are  prevented  from  re- 
siding by  more  or  less  serious  maladies ;  four  hold  Govern- 
ment appointments ;  one  is  Professor  of  Mathematics  in  an 
Irish  College ;  one  is  an  Incumbent  in  his  "  year  of  grace ;" 
four  have  the  care  of  parishes ;  one  or  two  are  roasters  in 
public  schools  ;  and  nearly  all  the  rest  are  law  stuile- 
barristers  of  less  than  seven  years'  standing.     <  >!  do 
Government  employ,  three  out  of  four  have  served  the 
College   in  the  capacity  of  Assistant  Tutors,  and  one  as 
Tutor  and  Bursar  as  well. 

W.  H.  THOMPSON,  Master. 

Cambridge,  May  :il,  1871. 

15.  Emmanuel  College. 

THERE  are  now  two  Fellowships  vacant,  which  will 
be  shortly  filled  up. 

It  has  been  the  custom  of  the  College  to  elect  to  its 
fellowships  from  its  own  members,  provided  that  amongst 
them  were  students  of  sufficient  University  distinction. 
Hitherto  there  have  been  no  candidates  in  the  College. 
exclusively  students  of  Natural  or  Moral  Science  who  have 
been  thought  to  come  up  to  the  usual  fellowship  standard 
of  ability. 

S.  G.  PHEAB,  B.D., 
May  1,  1871.  Fellow  and  Tutor. 


16.  Sidney  Sussex  College. 

Sidney  Sussex  College,  April  5,  1871. 
As  the  above  information  is  calculated  to  mislead  on 
the  very  important  point  of  amount  of  teaching  force  em- 
ployed in  this  College,  I  think  it  right  to  add  that  there 
would  be  ample  employment  for  all  the  Fellows.  It  is 
found,  however,  in  practice,  more  convenient  and  satisfac- 
tory to  allow  such  Fellows  as  prefer  it  to  go  out  of  residence, 
and  to  engage  other  resident  members  of  the  Univi 
whether  of  the  College  or  not,  to  fill  up  the  staff.  Of  such 
there  are  always  a  great  number  willing  to  be  so  employed. 
At  present  several  very  distinguished  men  are  engaged  in 
this  College,  in  addition  to  the  four  resident  Fellows,  so 
that  the  staff  is  a  very  strong  one  and  of  the  highest 
competency. 

ROBT.  PHELPS,  D.D.,  Master. 


APPENDIX  VII.     (See  Question  2891.) 

LIST  of  POSTS  in  NATURAL  SCIENCE  filled  by  men  who  have  passed  through  the  Physical  Science  Schools  nt 

Oxford. 


Fellowships  in  Natural  Science : 

Open  Fellowship  at  Merton  -  -  -  - 

Do.  Magdalen          ... 

Do.  Queen's  ... 

Do.  Pembroke          -  -  - 

Do.  Wadham  ... 

Do.  Oriel      - 

Do.  Corpus  Christi  • 

Open  studentships  at  Christ  Church,  called  Lee's 
Readers    ------ 


No. 

1 
1 

1 
1 
1 
1 
1 


Lectureship  on  botany  at  St.  George's  Hospital 


Do.,   on  medical 
Oxford 


chemistry,   University    Museum, 


No 

1 


-     1 


-     1 


by 


10 

Mathematical  Fellowships  filled  by  men  who   have   also 

passed  through  the  Physical  Science  School : 
Open  Fellowship  at  Exeter  - 
Do.  University 

Do.  called  studentship.Christ  Church 

Do.  St.  John's          -  -  -     1 

Lectureships  : 
Physical  Science  Lecturer  at  Magdalen  and  Jesus 

Colleges    -  •    1 

Do.,  at  Merton,  held  with  the  Fellowship    - 
Lectureship  in  morbid  anatomy  at  St.  Bartholomew's 

Hospital   - 
Do.,  at  St.  Thomas's  Hospital,  held  by  the  Fellow 

of  Magdalen         •  -  •  • •    ' 


Professorships : 

Chemistry  at  Cirencester  College     - 
Botany,  Royal  College  of  Science,  Dublin    - 
Hygiene  at  University  College,  London,   held 

Fellow  of  Pembroke 
Geology,  Owens  College,  Manchester 

Masterships  : 

Physical  Science  mastership  at  Eton  College,  held  by 

Fellow  of  Queen's 
Do.  at  Harrow  School 
Do.  at  Clifton  College 
Do.  at  Rossal  School 

Assistants : 

To  Professor  Rollestou 
Acland 
Brodie 


Geological  Survey       -  -  -  - 

Some  hold  more  posts  than  one,  but,  for  the  sake  of 
clearness,  where  two  posts  are  filled  by  the  same  person,  no 
number  is  attached. 


4O  4 
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APPENDIX  VIII.     (See  Question  2928.) 

LETTERS  from  the  CHAIRMAN  of  the  ENDOWED  SCHOOLS'  COMMISSION  to  the  VICE-CHANCELLOUS  of  the 

UNIVERSITIES  of  OXFORD  and  CAMBRIDGE. 


Endowed  Schools'  Commission, 

'_',  Victoria  Street,  S.W. 
REV.  SIR,  June  8, 1870. 

I  HAVE  the  honour,  on  hehalf  of  the  Endowed 
Schools'  Commissioners,  to  communicate  to  you  a  copy  of  a 
addressed  hy  me  to  the  Vice-Chancellor  of  the  Uni- 
versity of  Oxford  on  an  important  subject  which  appears 
to  them  equally  to  concern  the  other  English  Universities, 
and  to  express 'the  hope  that  you  will  take  such  measures  as 
you  may  think  fit  for  bringing  it  under  the  notice  of  the 
"l  nivcrsity  of  Cambridge.  Accidental  circumstances  made 
the  present  a  convenient  time  for  approaching  the  Univer- 
sity of  Oxford,  and  we  are  unwilling  that  there  should  be 
any  delay  on  our  part  in  asking  for  the  subject  the  attentive 
consideration  of  the  body  over  whom  you  preside. 

I  am,  &c., 

The  Rev.  the  Vice-Chancellor,  LYTTELTON. 

Cambridge. 

(Copy.) 
Endowed  Schools'  Commission, 

2,  Victoria  Street,  S.W. 
REV.  SIR,  ^une  5>  1870. 

1.  I  VENTURE,  on  behalf  of  myself  and  my  col- 
leagues on  the  Endowed  Schools'  Commission,  to  address 
you  on  a  subject  of  great  importance  to  the  work  which 
has  been  confided  to  us,  and  which  may  also,  in  itself,  be 
of  moment  to  the  several  English  Universities.  We  have 
learnt  that  the  Congregation  of  the  University  of  Oxford 
has  recently  appointed  a  Committee  of  its  own  body  to 
revise  their  system  of  examinations.  We  conceive,  there- 
fore, that,  independently  of  the  necessity  for  action  which 
presses  on  ourselves,  the  time  may  be  favourable  for 
approaching  the  University  with  reference  to  a  question 
which,  as  it  affects  a  portion  at  least  of  the  higher  education 
of  the  country,  is  closely  connected  with  the  action  of  the 
Universities. 

2.  That  the  course  of  study  insisted  on  by  the  Univer- 
sities must  to  a  great  extent  govern  the  course  adopted  in 
the  higher  schools  is  a  proposition  which  will  probably  be 
accepted  without  argument.  Though  it  may  be  the  case 
that  only  a  very  few  scholars  are  intended  for  the  Univer- 
sity, those  few  are  the  most  prominent,  stay  the  longest, 
and  give  a  bias  to  the  whole  education  of  the  place,  and 
numbers  of  schools  are  thus  forced  or  irresistibly  attracted 
into  a  course  of  study  which  is  not  that  best  suited  to  the 
bulk  of  those  for  whom  they  are  designed. 

.'1  The  practical  result  is,  that  the  study  of  the  Greek  and 
Latin  classics  becomes  the  highest  aim  of  all  great  schools, 
an  end  to  which  the  old  system  is  adapted,  and  which  has 
hitherto  overshadowed  and  dwarfed  all  efforts  in  other 
directions. 

4.  We  do  not  propose  to  discuss  here  the  question 
whether  the  Greek  and  Latin  languages  are  the  finest  and 
most  efficient  organs  of  mental  training.  We  merely  rest 
upon  the  fact  that  many  competent  judges  say  that  they  are 
not,  and  that  very  large  numbers  of  the  middle  classes  in 
England  view  with  suspicion,  if  not  with  aversion,  the  pre- 
dominance of  these  subjects  in  the  ordinary  school  course. 
This  suspicion  or  aversion  may  not  always  be  very  intel- 
ligent, or  founded  on  clearly  assignable  reasons,  but  it  is 
instinctive,  it  is  widely  spread,  it  tallies  with  the  un- 
doubtedly intelligent  judgments  above  referred  to,  and  the 
fact  of  its  existence  is  a  reason  for  endeavouring  to  esta- 
blish other  alternative  and  additional  modes  of  training, 
more  acceptable  to  at  least  a  large  number  of  people.  The 
state  of  opinion  is  such  as  to  leave  no  room  for  doubt  that 
these  newer  methods  will  be  followed  by  many  who,  if  they 
cannot  find  sufficient  aid  in  this  country,  will  have  recourse, 
line  are  now  doing,  to  Germany  and  other  foreign 
countries. 

r>.  We  start,  then,  from  the  fact  that  there  exists  a  strong 
demand  for  more  training  by  other  than  classical  studies, 
and  that  the  subjects  generally  suggested  for  this  purposs 
are  mathematics,  modern  languages,  and  natural  science. 

(>.  Mathematics  have  a  recognized  footing  in  the  country ; 
they  have  long  been  the  leading  study  at  Cambridge,  and 
are  a  fully  established  study  at  Oxford,  and  we  do  not 
think  it  necessary  to  dwell  upon  them. 

7.  The  advantage  of  modern  languages  for  practical  use 
is  obvious  enough ;  and  there  are  many  who  think  they 
may  be  made  an  excellent  organ  of  mental  training.  It 
will  be  sufficient  on  this  head  to  refer  to  the  Schools' 
Inquiry  Report,  pp.  25-28. 

H.  The  evidence  in  favour  of  natural  science  is  stronger 
still.  We  would  refer  to  the  same  report,  p.  34,  and  to  a 


Report  made  in  the  year  1867  to  the  British  Association, 
which  will  be  found  published  by  the  Schools'  Inquiry 
Commission  in  vol.  II.  p.  219.  It  is  clear  that  amongst 
highly-educated  men  who  have  studied  the  subject  deeply, 
there  are  some  who  think  that  both  for  the  practical  nature 
of  the  knowledge  it  conveys  and  for  its  severe  training  of 
the  whole  range  of  mental  faculties,  natural  science  has  a 
higher  claim  than  any  other  subject  to  be  the  chief  instru- 
ment of  education. 

9.  It  appears  to  us,  as  it  appeared  to  the  Schools'  Inquiry 
Commissioners  (Report,  p.  87),  that  a  demand  made  by  so 
many  parents  and  supported  by  strong  proof  of  its  reason- 
ableness ought  to  be  ungrudgingly  conceded.   The  question 
for  us  is  not  so  much  whether  the  demand  should  be  met, 
as  what  measures  are  required  to  give  it  practical  effect.     It 
is  not  enough  to  establish  schools  with  what  may  be  called 
a  modern  curriculum,  but  intended  only  for  those  scholars 
who  terminate  their  school  career  at  14  or  16  years  of  age; 
for  the  time  does  not  allow  of  a  fair  trial  of  the  new  methods, 
nor  would  such  schools  meet  the  want  of  the  more  intelligent 
part  of  the   parents  who  make  the   demand.     Nor  is  it 
enough  to  add  the  modern  studies  to  the  ordinary  classical 
curriculum  in  higher  schools,  for  that  involves  the  dangerous 
risk  of  distracting  the  minds  of  the  pupils  and  dismissing 
them  with  a  smattering  instead  of  a  solid  hold  of  knowledge, 
and  of  encouraging  habits  of  skimming  over  a  variety  of 
surfaces  instead  of  grappling  closely  with  difficulties.     Nor 
can  the  ancient  and  modern  studies  be  wisely  put  as  rival 
objects   of  pursuit   in   the  same   school,  with   the  almost 
inevitable  result  of  the  supremacy  of  the  one,  and  the  decay 
of  the  other.    For,  as  experience  has  shown,  the  one  to  decay 
is  that  which  has  not  got  on  its  side  long  usage,  or  estab- 
lished reputation,  or  the  associations  of  old  institutions,  or 
the  sympathies  of  the  great  body  of  teachers,  or  the  sub- 
stantial attractions  of  endowments. 

10.  AVe  are  convinced  that  in  order  to  give  fair  trial  and 
full  play  to  the  study  of  modern  languages  and  natural 
science,  it  is  necessary  to  establish  some  schools  of  the  first 
grade  (i.  e.,  schools  retaining  their  scholars  to  the  age  of 
18  or  1 9),  in  which  these  subjects  should  be  the  staple  of  the 
course  of  study,  and  to  that  end  the  time  and  importance 
assigned  to  classics  be  much  diminished. 

11.  Nor  can  we  doubt  which  part  of  the  ordinary  curricu- 
lum should  be  sacrificed  for  this  purpose.     Something  not 
inconsiderable  may  no  doubt  be  done  by  dropping  some  of 
the  elegancies  of  Latin  scholarship  and  teaching  that  lan- 
guage more  with  a  view  to  a  knowledge  of  its  structure  and 
the  capacity  of  understanding  its  literature  than  with  a  view 
to  composition.     But  that  Latin  should  in  the  main  be  re- 
tained, we  do  not  question.     If  modern  languages  are  to  be 
studied,  Latin   lies   at  the   base   of  Italian,  Spanish,  and 
French,  and  enters  largely  into  English.     Its  practical  use 
in  life  is  appreciable :   until  within  the  last  four  centuries 
Latin  was  the  language  in  which   the  largest  part  of  the 
business  of  Western  Europe  was  recorded,  and  almost  the 
whole  of  its  literature  was  written.     No  ecclesiastic,  lawyer, 
antiquarian  or  physician  can  dispense  with  all  knowledge  of 
it.     Greek  has  none  of  these  uses,  while  yet  it  takes  more 
time  to  learn,  is  forgotten  sooner,  and  is  the  object  of  greater 
suspicion  and  dislike  to  parents.    It  belongs  to  the  classical 
region  and  to  that  alone ;  and  from  its  difficulty,  and  also 
its  attractiveness,  must  be  expected  to  receive  a  large  share 
of  the  students'  time  and  attention,  if  it  is  to   answer  any 
sufficient  purpose.     No  school  can  be  other  than  a  classical 
school  in  which  Greek  is  effectively  studied. 

12.  Influenced  by  these  considerations,  we  have  deter- 
mined to  venture  on  the  experiment  of  employing  some  of 
the  educational  endowments  best  adapted  for  the  purpose 
in  establishing  among  other  schools  of  the  first  grade,  some 
which  may  by  way  of  distinction  be  called  Modern  .-  that  is, 
schools  in  which  Greek  shall  be  excluded  in  order  to  provide 
adequate  test  and  encouragement  for  the  study  of  modern 
languages  and  natural  science. 

13.  When,  however,  we  propose  to  establish  such  schools 
we   are  met  by  the   objection  that  the  Universities  will  be 
closed  to  the   pupils,  however  competent,  unless  they  will 
spend  money  and  time  in  acquiring  that  quantum  of  Greek 
which   is  exacted   from  all  who  go  there.     The  quantum 
itself  is   not  great,  and  might  doubtless  be  acquired  per- 
functorily and,  according  to  the  common  phrase,  by  "cram ; " 
but  in  that  case  it  would  be  of  little  value  for  the  purpose  of 
mental  training,  and  the  exertion   spent  in  acquiring  it 
would  be  almost  pure  waste  in  a  life  which  may  have  little 
to  spare. 

14.  The  broad  result  is,  that  as  long  as  Greek  is  made  a 
sine  qud  non  at  the  Universities,  those  schools  of  the  new 
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type  winch  it  is  proposed  to  establish  will  labour  under 
the  serious  disadvantage  of  being  cut  off  from  direct  con- 
nection with  the  Universities  through  a  want  of  tgltt 
in  their  course  of  studies  with  Univorsily  requinmanl  I, 
while,  if  the  schools  flourish,  the  Universities  will  in  some. 
degree  lose  their  control  over  a  portion  of  the  higher  culture 
of  the  nation. 

15.  We  trust  that  we  shall  not  he  understood  as  desiring 
to  intrude  speculations  of  our  own  concerning  the  internal 
arrangements  of  the  Universities.  But  we  are  confident 
in  the  belief  that,  for  our  own  work,  we  are  hound  to  aticmpt. 
to  establish  such  schools  as  we  have  indicated  ;  and  it  is 
with  reference  to  them  that  we  venture  to  suggest  to  the 
Universities  to  modify  those  arrangements,  so  that,  for 
instance,  a  first-rate  man  of  science  who  knows  no  Greek 
shall  not  (at  least  in  theory  and  intent)  be  at  any 
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greater  disadvantage,.  ,j,.in  .,  /;,.,,  _,.,,,.  (;reek  gc)10]ar  wj,o 
knows  no  tduau*.  I  low  thi,  i,  to  I,,-  (km*,  m  .1-,  not 
l-rH,,,,  ,„  suggest;  but  il  ,,,.,,,, 

desira  ,],.,  we  presume  thpt  no  g,  ,|  ,|,!lirultv  will 

th,.  rf  »  "I  K'^'-K  .'•"'•'•!  '"  ll  '•>'  "-•'•  wlio  are  familiar  with 
the  details  of  University  org.mi/ 

16.  We   shall    be   much   obliycd    if  you    will    be    kind 
enouKh    ohnng,  ,„„.,, 

(.o.nnnttce.  or  brfoi*  UJ  more  COm|M  nl'-orto 

inform  me  whether  thm-  is  any  niorr  appropriate  mod,-  ,., 


The  Rev.  the  Vice-Chancellor, 
Oxford. 


I  am,  &c., 

'-V-.T.LTOK. 


APPENDIX  IX.    (Sec  Question  2949.) 
NU.MI.EU  OF  STUDENTS  attending  Science  Classes  during  the  Session  1869-70. 


THE  following  letter  was  sent,  on  the  5th  August 
1870,  to  the  English,  Scotch,  and  Irish  Universities, 
University  College  and  King's  College,  London, 
Royal  School  of  Mines,  London,  and  Owens  College, 
Manchester  : — 

Aid  to  Science  Commission, 
6,  Old  Palace  Yard,  Westminster,  S.W., 
SlR>  August  5th,  1870. 

I  AM  directed  by  the  Duke  of  Devonshire,  the  Chair- 
man of  this  Commission,  to  state  that  the  inquiries  of  the 
Royal  Commissioners  would  he  much  aided  if  they  had 
before  them  a  return  of  the  number  of  students  attending 
any  classes  in  which  science  was  taught  durimr  the  session 
1869-18/0. 

I  am,  therefore,  directed  to  ask  you  to  he  so  good  as 
to  further  the  inquiries  of  the  Commissioners  by  causing 
such  a  return  to  be  prepared  and  forwarded  to  me  as  soon 
as  possible.  The  return  should  not  include  pure  mathe- 
matics or  moral  science;  and  it  is  of  importance  that  it 
should  embrace  only  those  students  who  are  attending  at 
any  one  time. 

I  have  the  honour  to  be,  &c., 

J.  NoiiMAN  LOCKYEU, 

Secretary. 

From  the  returns  received,  the  following  table  has 
been  compiled  : — 

RETURN  of  the  XuMinsuof  STUDENTS  attending  SCIENCE 
CLASSES  during  the  Session  1869-70. 


ENGLAND. 
OXFORD. 

UNIVERSITY-. 

Attending  the    lectures  of  the   Regius   Professor  of 

Medicine  (Dr.  Acland)  -  [No  return] 

Attending  the  lectures  of  the   Savilian    Professor  of 

Astronomy  (only  a  short  course  given  in  May  1870)    140 
Attending   the  lectures  of  the  Sedleian  Professor  of 

Natural  Philosophy  (Revd.  Prof.  Price)          [No  return  ] 
Attending  the  lectures  of  the  Professor  of  Botany  (Prof. 

Lawson)        -  -  .  .  .  -     30 

Attending  the  lectures  of  the  Professor  of  Experimental 
Philosophy  (Revd.  Prof.  Clifton)  : 
Michaelmas  Term,    186'9,  number  of  names  on 

register  -  -  .  .  .  -    38 

[N.li. — Only  fresh  students  are  obliged  to  sign  the 
register;  many  students  who  have  previously. joined 
the  class  do  sign,  but  not  all  1 

Lent  Term,  18/0  -  _  .  .33 

Kaster  and  Trinity  Term,  1870,  laboratory  class   -       5 
[N.B.— But  few  students  could  be  received  in  these 
lerms,  in  consequence  of  alterations  in  the  rooms 
necessitated  by  the  removal  of  the  department  to 
new  buildings.] 
Attending  the  lectures  of  the   Professor  of  Chemistry 

(Sir  B.  C.  Brodie,  Bart.)       -  .  .  rjv0  r/tttrn  -i 

Attending  the  lectures  of  the  Professor  of  Mineralogy 
(Prof.  Maskelyne)  on  Crystallography  <;  or  7 

200GO. 


of  thc  Profcss'»  of 

October  1869,  twelve  lectures  : 
Gentlemen        . 
Ladies   - 

Laster  and  Trinity  Term,  1870,  twelve  lectures  • 
Oentlemen         . 
Ladies  - 


,.,. 


Three  terms-Get.  18(59,  Hilary  18/0,  and  Easter 

"r  Prof:e3sor  °(Zool°Rno, 

[The  Hope  Professor  states,  that  although  due  notice 
was  issued  m  the  Oxford  Unirervty  Gazette  of  his 
intention  to  give  lectures,  he  was  unable  to  form  a 
class,  and  consequently  no  lectures  were  given 
Several  undergraduates  availed  themselves,  however 
of  consulting  the  Professor  privately;  and,  in  con- 
junctio:,  with  thc  Professor  of  Botany,  a  series  of 
scientific  excursions  in  the  neighbourhood  of 

the  Sumracr  Tmn'  which 


COLLEGES. 

University. 

Attending  natural  science  classes     -  .  .1 

[This  student  obtained  a  place  in  the  first  class  at  the 
public  examination  in  natural  science  in  the  Tr'nity 

Balliol. 

[Xo  information  received.! 
Merton. 

[See  pp.  10  and  j.j.] 
Exeter. 

Students  attending  science  classes   -  .  g 

[No  special  classes  for  the   teaching  of  science 

are  assembled  in  Exeter  College.] 
Oriel. 

mberS  °f  thC  ColleSc  Ending  science 
Queen's. 
Students  attending  science  classes   -  -  (j 

[Three  in  science  and  three  in  mixed  mathematics.] 
New. 

[No  information  received  ] 
Lincoln. 

[Xo  information  received.] 
All  Souls  . 

[No  information  received.] 
Magdalen. 

Attending  the  lectures  given  in  Magdalen  College 
laboratory^  Mr.   Edward   Chapman,   Tutor   in 
Physical   Science    to  the    College  : 
Michaelmas  Term  186'9         -  .  .  jjp 

Lent  Term  and  Easter  Term  1870    -  -  .  -j\ 

Sriixenose. 

No  lectures  in  physical  science  given.   The  members 
of  the  College    who    study    science  attend    the 
lectures  at  the  University  Museum. 
Corpus  Christi. 
Attending  classes  in  which  science  was  taught         -    G 

4P 
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16 
30 


mding  the  K-cUircs  of  the  Chemical  Reader  (Mr. 
Harcotirt) 

Working  in  laboratory          -  :  -  - 

Attending  the  lectures  of  the  Physical  Reader  (Mr. 

Remold) : 

In  the  Lent  Term          - 
In  the  Summer  Term    - 

Ten  of  these  were  from  Wadhun,  Merton,  and 
Magdalen  Colleges  ;  one  was  an  unattached 
stiidi-nt.  ttcfln-  were  Christ  Church  men, 
and  the  remainder  were  members  of  other 
Colleges  in  Oxford. 

Attending  the  lectures  of  the  Physiological  Reader 
(Mr.  Thompson) : 

In  the  October  Term     - 

In  the  Easter  Term 

In  the  Summer  Term    - 

Trinity 

Students  of  the  College  attending  University  science 
classes  in  which  science,  other  than  pure  and 
mixed  mathematics  and  moral  science,  was  taught 


Id 
s 
12 


SI.  John's. 

Jesus. 
IVadham. 


[No  information  received.] 

[No  information  received.] 
[No  information  received.] 


I'cin  broke. 
Attending  science  classes     - 

Worcester. 

No  students  of  the  College  at  present  attending 
classes  for  scientific  instruction  (exclusive  of  pure 
mathematics),  nor  have  been  during  the  past 
year. 

HALLS. 

St.  Mary. 

[No  information  received.] 

Miii/tlu  lei). 
Students  attending  science  classes 

[It  is  not  in  the  power  of  the  Principal  of  Mag- 
dalen Hall  to  say  how  many  more  may  have 
attended  lectures  on  geology  and  other  branches 
of  science,  more  or  less  popular,  for  general 
improvement  or  other  objects.] 

Xcu>  Inn. 

[No  information  received.] 

St.  Alban. 

[No  information  received.] 

St.  Edmund  Hall. 
No  students  attended  science  classes. 
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ol  instruction  provides  for  the  teaching  o! 
coming  to  the  I'niversiiy  with   various  amounts  ol'   know- 
ledge  of  practical  analysis.     If  the  stu. 
the  study  of  chemistry,  and  has  not  practically  acquired 
the  knowledge  to  be  gained  in  such  a  class,  he  is  placed  for 
one  Term  in  the  "  Elementary  Practical   Class,"  where  he    ,;l 
makes,  under  the  eye  of  the  instructor,  the  simpler  form  of  pn 
apparatus   required  in   the   laboratory,   and  also   prepares   " 
practically  the  gaseous  compounds    which    are    more    fre- 
quently met  with.     During  this  term  he  does  not  work  in 
the  students'  laboratory. 

The  student  who  has  passed  this  class,  or  who  is  alrcsuh  .    (  nurse  of 
on   entering  the    University,    practically  acquainted   with    »' 
this  work,  enters  the  laboratory,  and,  under  the  eye  of  the    jaboratoi* 
Professor  and  Demonstrator,  works  by  himself  at  the  pro- 
perties of  the  simpler  bases  and  acids,  till  he  can  determine 
with  facility  the  composition  of  a  substance  containing  only 
a  single  acid  and  a  single  base.     After  this,  he  works  out 
practically  the  processes  by  which  the  bases  and  acids  are 
detected  inthe  presence  of  other  bases  and  acids,  and  by  which 
the  elements  hydrogen,  nitrogen,  and  carbon   are  detected 
in  organic  compounds.     As  soon  as  he  is  acquainted  with 
these  methods,  he  enters  the  "  Advanced  Practi 
in  which  he  performs  certain  selected  experimentstl  methods    ' 
of  quantitative  research  under  the  eye  ot'the  Demon stra 
the  method  of  work  having  been  previously  explained  to 
him,  and,  on  the  days  on  which  he  is  not  working  in  the 
practical  class,  works  at  a  selected  series  of  quantitative  de- 
terminations under  the  care  of  the  Professor  and  Demon- 
strator. 

The  advanced  practical  class  is  so  arranged  as  to  include 
in  successive  Terms  methods  of  quantitative  research  selected 
from— 

A.  Method  of  general  use  in  quantitative  analysis. 
of  volumetric  analysis. 
of  gravimetric, 
of  organic. 
for  analysis,  determinations  of  vapour  den- 
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The  following    additional   information    has    also   been 
received  from  Oxford  on  the  subject. 

OXFORD  UNIVERSITY  LABORATORY. 

REPORT  on  the  Number  of  Students  working  in  the  Uni- 
versity Laboratory  from  May  1868  to  July  18/0. 


Term. 

Michaelmas   - 
Hilary 
Easter 

Michaelmas  - 
Hilary 
Easter 


Tear. 

-  1S68 

-  1869 

-  186!) 

-  1869 

-  1870 
1870 


No.  of  Students. 
16 
21 
19 
23 
24 
22 


B. 
C. 
D. 
E. 

sities. 


In  Easter  Term  of  1869,  the  laboratory  system  of  instruc- 
tion was  arranged  as   in  the  printed  paper  affixed.*     The 

•   LABORATOIiV     I  M  VS    TEEM,  1869.—  The  fee 

for  students  working  iii  tliu  laboratory   for  time-  days  in  tin-  week 
durini.1  th<-  term  i-  budente  working  every  da; 

ides  tha  tue  of  nil  apparatus  and  re-agenta  ewentlal  to 

.ilont,  with  •  '"'it    i'f  apparatus 

The  ordinary  course  of  instruct  inn  hi 

.  hifhiili-y  thov   Hiel.hoiK  iv.sis,  a  kiniw- 

lodgo  "f  which  i^  roquin-d  lor   .  or  honours  in  the 

school  ry  their  special  gubjoet. 

*  of  Instruction  will  be  frhen  in  the 
•I  ir<  :Mi;dy>-is.on  Mondays, 

i"  o'clock,  i>.\  ilic  Demonstrator  in 
lr.    [leathcote    VVyndham,    W.A..;    t!i>-  ol  her  a  course  of 

•  •I  i-ui  in  chemical  manipulation. 

'I'l,..  b  of  these  classes  will  he,  tu  students  otherwise 

M^rkiuu  i"  '  i'  '  I""-.  ("other-.  I/. 

Tin-  ''  :  — 

ilitative  Analysis;"  Gren- 
.    idpulation." 

1  "Qualitative  \n:i!. 

For  r/i'  ''I'1''    s"Hs    and    cli-incntary    ci 

'      " 


or  r/i'  '' 

manipulation  —  Harcourt   and    Madan'n 
listry." 

University  Museum,  October  21,  I 


"Exercises   in  Practical 


1870. 
MERTON  COI.J.KGE,  OXFORD. 

REPORT  on  the  ENCOURAGEMENT  given  to  NATURAL 
SCIENCE  by  the  College. 

Out  of  24  Fellowships,  the  College  has  given  one  Fellow- 
ship, after  an  examination  in  natural  science  only.  The 
Fellow  then  elected  is  resident,  and  has  charge  of  the  natural 
science  instruction  in  the  College. 

The  average  number  of  Scholarships  vacant  in  each  year 
is  three.  Of  these,  the  first  is  devoted  to  classics,  the 
second  to  mathematics,  the  third  to  natural  science,  so 
that,  with  few  exceptions,  a  natural  science  scholarship  will 
be  given  every  year.  The  value  of  the  scholarship  is  SO/. 
per  annum  for  five  years. 

In  addition  to  the  scholarships,  three  exhibitions*  of  the 
value  of  '2bl.  per  annum  for  three  years  are  annually 
vacant.  These  are  distributed  amongst  the  candidates  in 
the  three  subjects,  according  to  the  comparative  excellence 
of  the  candidates. 

The  number  of  natural  science  scholars  already  elected 
is  three.  In  the  scholarship  examination  of  1867,  16  can- 
didates presented  themselves;  in  the  examination  of  1868 
15  candidates.  In  1869  there  was  no  election,  owing  to  a 
change  in  the  time  of  examination.  A  natural  science 
scholarship  will  be  given  in  1870,  on  December  7th.  A 
notice  of  the  scholarship  is  appended.* 

The  natural  science  instruction  given  in  the  College  is  in 
chemistry,  partly  by  lectures,  partly  by  individual  teaching. 
The  Lecturer  gives  lectures  and  instruction  in  chemistry 
only,  but  by  a  private  arrangement  with  the  Lecturer  in 
Physiology  in  Magdalen  College,  and  the  Lecturer  in 
Physics  at  Wadham  College,  of  the  nature  of  the  exchange 
of  pupils,  he  provides  instruction  in  these  subjects  also. 

The  College   has   fitted    up   \\  ior  natural 

science  and  mathematics,  in  such  a  way  that  the  students 

*   NATrHAI.    SCIEN'CE     ScnoLAKStltl'     AND     INHIBITIONS.— At     tllO 

Ulii'ifil  i  lection  nil    Pet  cmhi  r  ','.   :i    scliuhl'.siiip  of    i  ee    \njieol' 
annum  for  live  years  wi'l  .M'lcriin  examination  in  natural 

science. 

One  or  more  exhibitions,  of  the  value  of  2ol.  per  annum  for  three 
,'.  ill  also  In-  M\  i  n,  provided  tiiat  candidates  of  sullk'ient  merit 
;  hem^ehw 

f  will  lie  sel   in  chemistry,  physics,  antl  ]  '  :n:d  an 

opportunity  will  lie  trivcn  of  slimvin^  a  knowledge  of  practical  work  in 
chemistry  and  ]iliy>ii.lo^y. 

Tin-  scholarship  anil  exhibition!  will  be  priven  either  for 
excellence  in  on,-  subject,  or  for  excellence  in  two  oft  he  three  subjects  ; 
hut  no  candidate  will  he  examined  in  more  Iliait  two  sn! 

limit  of  ago  for  the  candidates,  hut  a  limit  of  six 'I'. 

I'ni-  l:ll!T. 

The  examination  •  :nber  l  at  '.> 

in    Merton    Cnlli-p'    Mall.      Candidates   are    required   t.>    call    on    the, 
Warden  on  Tliur.>d:iy,  !>cc;  mo>  r  1.  1'cl  \\  ecn  v.:>n  and  .">.-'>0  p.m. 
October  12, 1870. 
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i.con- 
iiii;  in- 
rumrnts, 
bran  nl' 

griodicals. 


can  make  use  of  it  as  a  rein/in;/  mom  and  work  room,  when 
not  required  for  lectures.  It  is  lighted  am!  warmed  in  the 
evenings  as  well  us  in  the  daytime,  and  a  microscope  and 
certain  pieces  of  apparatus  have,  been  provided,  as  well  as 
a  small  library  of  scientific  books  and  periodicals. 

MAGDALEN  COLMCGK,  OXFORD. 

Magdalen  College,  Laboratory, 
DKAK  MR.  PRESIDENT,  Nov.  -,  Is7<». 

IN  Forwarding  my  report  of  tin;  number  of  students 
who  have  attended  my  lectures  during  the  session  196'J- 
18/0,  I  think  it  might  materally  aid  the  inquiries  of  the 
Royal  Commissioners  if  I  gave  a  short  account  of  the 
machinery  now  at  work  for  the  teaching  of  Physical  Science 
in  Magdalen  College. 

The  College  laboratory  is  a  block  of  buildings  containing 
a  number  of  rooms  exclusively  devoted  to  science.  On  the 
ground  floor  is  the  laboratory  proper,  a  large  lecture  room 
fitted  up  with  the  ordinary  appliances  for  chemical  demon- 
stration, and  containing  also  a  quantity  of  physical  and 
chemical  apparatus.  Adjoining  this  is  a  private  room  used 
by  your  tutor,  containing  the  more  valuable  instruments, 
and  also  the  geological  collection  of  the  late  Professor 
Daubeny.  Over  this  is  a  similar  room  containing  a  collec- 
tion of  minerals,  which,  together  with  the  geological  collec- 
tion below,  are  well  catalogued  and  arranged.  In  a  room  on 
the  ground  floor  I  have  placed  all  the  instruments  con- 
nected with  meteorology,  the  examples  of  barometers  and 
thermometers  being  numerous  and  varied.  Above  this 
room  is  placed  an  achromatic  telescope,  with  a  5^-inch 
object  glass,  equatorially  mounted,  and  with  tangent  screw 
motions. 

A  large  upper  room  has  been  fitted  up  as  a  reading  room 
for  students,  and  is  supplied  with  several  scientific  periodi- 
cals ;  it  is  much  used  also  as  a  convenient  place  for 
the  examination  and  working  up  of  specimens  by  the 
pupil  after  a  demonstration  by  the  teacher.  I  am  here 
forming  a  collection  of  specimens  to  illustrate  comparative 
osteology. 

This  room,  and  in  fact  the  whole  laboratory,  is  accessible 
to  students  at  all  reasonable  hours. 

The  method  of  teaching  I  have  adopted  has  been — 
(1.)  A  course  of  advanced  lectures  intended  for  candi- 
dates for  honours  in  the  Physical  Science  School. 
These  lectures  combine  formal  teaching  in  a  class 
with  attention  to  the  individual  requirements  of  each 
candidate  in  private. 

(•2.)  A  course  of  lectures  on  elementary  chemical 
physics,  intended  for  beginners.  These  lectures  are 
not  given  with  the  view  of  training  men  necessarily 
for  the  physical  science  school,  but  as  a  means  of 
general  education,  in  the  hope  that  an  intelligent 
interest  may  be  excited  in  the  mind  of  the 
student,  and  habits  of  observation  and  accuracy 
established. 

With  this  view  I  have  instituted  a  series  of  meteorological 
n.iiids.  The  daily  observations  include  corrected  and 
reduced  readings  from  a  standard  barometer,  readings  of 
the  maximum  and  minimum  temperature— the  wet  and 
dry  bulb  thermometers — maximum  solar  radiation,  direc- 
tion and  speed  of  wind,  and  the  rainfall. 

These  observations  are  duly  registered,  and  I  believe  have 
not  been  without  use  to  my  pupils. 

In  conclusion,  I  must  add  that  it  has  always  been  my 
aim  to  supplement  the  work  of  our  professors  by  taking  care 
that  each  student  in  physical  science  shall  receive  the  same 
help  and  attention  from'his  College  Tutor  as  that  enjoyed  by 
the  classical  or  mathematical  candidate.  I  am  the  more 
confirmed  in  this  view,  as  I  have  found  that  such  a  system 
often  reaches  men  who,  but  for  the  fact  that  the  subject  was 
brought  to  them  in  college,  would  never  have  taken  up  the 
study  at  all. 

Considerable  experience  in  tuition  has  convinced  me 
that  physical  science  as  an  instrument  of  education  will 
flourish  the  better  in  Oxford  the  more  it  becomes  an  integral 
part  of  our  College  System. 

I  append  the  list  of  undergraduate  members  of  Magdalen 
College  who  have  attended  my  lectures  during  the  session 
1869-18/0.  The  figures  show  the  actual  number  attending. 
The  number  on  my  register  for  Easter  Term  1870  is  16,  but 
of  these,  3  did  liot  attend  (by  arrangement),  owing  to 
the  pressure  of  University  examinations.  I  may  add  that 
the  number  attending  was  3  in  Lent  Term  1869,  and  4  in 
vrTerm  186":). 

I  remain,  dear  Mr.  President, 

Yours  very  truly, 

KOWAIU)    ClIAl'MAN,    M.A., 

Tutor  in  Physical  Science  at  Magdalen  College, 
and    Public     Examiner    in    the    School   of 

!'!••, -irul  Srien.  e.  ' 


Return  of  the  Number  of  Students  attending  Lecture* 
from  October  1869  to  June 


Mich.  Term. 

18«». 

i-:... 

Students  being  Uii' 

9 

14 

13 

ilualc  mem'-, 

•  lalcii  College. 

N.B. — The  total  number  of  re-ident  undergraduates  in  Ui« 
'  during  the  same  period  was  : 


— 

Term, 
1860. 

MM 

Tutu]  number  of  Undergra- 
duate residents  in  Mag- 
dulen  College. 

55 

50 

56 

Examined  and  found  correct. 


Magdalen  College, 
Novembers,  1870. 


FBBDXBIC  BULI.CY, 

President. 


CAMBRIDGE. 

UNIVERSITY. 

Attending   the   lectures   of  the   Regius    Professor  of 

Physics  (Dr.  Bond)  -  1<> 

Attending  the  lectures  of  the  Lucasian  Professor  of 

Mathematics  (Prof.  Stokes) 

Attending  the  lectures  of  the  Professor  of  Chemistry 
(Prof.  Liveing)  on  Chemistry 

Attending  the  practical  class         -  -     ' 

Attending  Prof.  Liveing's  lectures  on  Physics      -     C5 
Attending  the  lectures  of  the  Professor  of  Astronomy 
and  Experimental  Philosophy  (Prof.  Cha 

[This  is  the  number  attending  at  one  time ;  the  number 
attending  in  one  year  has  seldom  exceeded  tv 
Professor  Challis  says,  "  I  ought,  perhaps,  to  explain 
that  my  astronomical  lectures  are   mainly  adapted 
to   the   class  of  students   who   are   candidates   for 
the  higher  mathematical  honours."] 
Attending  the  lectures  of  the  Professor  of  Anatomy 

(Prof.  Humphry) 
Attending  the  lectures  of  the  Professor  of  Botany 

(Prof.  Babington)     - 
Attending  the  lectures  of  the  Woodwardian  Professor 

of  Geology  (Prof.  Sedgwick) 
Attending  the  lectures  of  the  Professor  of  Astronomy 

and  Geometry  (Prof.  Adams) 
Attending  the  lectures  of  the  Professor  of  Natural  and 

Experimental  Philosophy  (Prof.  Willis)        -  17 

Attending  the  lectures  of  the  Downing  Professor  of 
Medicine  (Prof.  Webster  Fisher,  Dr.  Latham  acting 
as  his  deputy) 
Attending  the  lectures  of  the  Professor  of  Mineralogjr 

(Prof.  Miller)  /  or  a 

Attending  the  lectures  of  the  Professor  of  Zoology  and 
Comparative  Anatomy  (Prof.  Newton) 

[Professor  Newton  makes  the  following  statement: 
"The  only  record  I  have  of  the  number  of  students 
attending  my  lectures  is  a  list  of  those  who  write 
their  names  on  a  board  at  the  lecture  room  door, 
and,  should  they  be  students  of  medicine  requiring 
a  certificate  of  diligent  attendance,  leave  their  card 
with  me  at  the  end  of  the  lecture.  :  the  former 
there- were,  in  the  Michaelmas  Term,  18d!>,  ->;.'.  and 
in  the  Lent  Term,  1870,  18.  Of  the  latter,  the 
largest  and  smallest  number  present  on  any  on 
was  in  the  Michaelmas  Term,  16  and  6  r 
and  in  the  Lent  Term  !.'<  and  8.  During  the  present 
Term,  L'6  persons  have  inscribed  their  names  on 
my  board,  while  the  largest  number  of  cards  has 
been  £2,  and  the  smallest  11.  Others,  as  well 
members  of  the  Tniversity  as  -  ;-  and 

their  number  is  occasionally  not  incoiiM'.lerab: 
I  have  no  means  of  making  any  estimate  on  the 
subject.— Alfred     Newton.     Cambridge.     2nd     De- 
ilier  18,0."  ] 

4   I'  -' 
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COLLEGES. 

St.  Peter's. 

Students  attending  science  classes   - 


Lent  Term,  1S70. 


-     1-' 


-  6 

-  6 


[Tlie  Master  of  Clare  states :  "  If  I  understand  the 
sense  in  which  the  term  '  science '  is  used  in  the 
circular,  there  have  been  no  classes  of  science  held 
in  this  College  during  the  year  1869-70."] 

Pembroke. 

Students  attending  lectures  on  applied  mathe- 
matics and  natural  philosophy  (candidates  for 
honours  in  the  Mathematical  Tripos) 

Students  attending  lectures  on  botany,  zoology, 
anatomy,  chemistry,  and  medicine  (candidates  for 
Natural  Sciences  Tripos  and  for  medical  degrees)-  '2 

Student  attending  lectures  on  geology 

Students  attending  lectures  on  elementary  me- 
chanics and  hydrostatics,  for  ordinary  degree  -  12 

Gonville  and  Cnirx. 

Number  of  students,  members  of  Caius  College,  who 
have  attended  lectures  on  science. 

Michaelmas  Term,  1869 : 

Chemistry  ... 

Anatomy  and  physiology 

Lent  Term,  1870 : 

Anatomy  and  physiology  - 

Easter  Term,  1870: 

Anatomy  and  physiology  -  -       5 

Six  other  students  attended  two  courses  each  of 
University  lectures  on  anatomy,  chemistry, 
botany,  and  geology  -  -  -  -  6 

Students  of  both  Gonville  and  Caius  College  and 
Clare  College  attending  mathematical  lectures. 

Gonville  and  Caius.  Clare. 

Michaelmas  Term,  1869  : 

Rigid  dynamics      -  -     1  3=4 

Mechanics-  -  -  12  2     =     14 

Lent  Term,  18/0: 

Statics        -  -  -     7  6     =     13 

Mechanics  -  -  -     7  1     —       H 

Easter  Term,  1870 : 

Dynamics  and  Newton       -     4  3     =       7 

Astronomy  -  -     3  3     =       6 

Long  Vacation,  -1870 : 

Rigid  dynamics      -  -     1  3=4 

Trinity  Hall. 

Students  attending  lectures  in  Michaelmas  Term, 
1869  -  -  -  45 

(Students  in  residence,  100.) 
Students  attending  lectures  in  Lent  Term,  18/0      -  46 

(Students  in  residence,  85.) 

Students  attending  lectures  in  Easter  Term,  1870  -  36 
(Students  in  residence,  78.) 

Corpus  Christi  College. 

[No  information  received.] 

King's. 

[See  p.  16.] 

Queen's. 

Students  attending  lectures  in  natural  philosophy  -  1 1 
In  natural  sciences    -  -  -  -  -    3 

St.  Catharine's. 

Students  attending  science  classes   -  -  -     2 

Jesus. 

[No  information  received.] 
Christ's. 

[There  is  at  present  no  direct  instruction  given  in  this 
College  in  natural  and  applied  science.] 

St.  John's. 

[No  information  received  from  St.  John's,  but  see  below 
under  Trinity  College.'] 

Mni/ilalene. 

Students  attending  classes  in  which  science  is 
taught  ...  .  ;> 

Trinity. 

Lectures  on  science,  1869-187(1. 

The  numbers  attached  signify  the  number  of  students 
attending. 

Mirhaelmas  Term,  1869. 

Optics  and  hydrostatics  (higher  class)          -  .9 

Elementary  optics     -  -  .  .  jg 

Elementary  mechanics  (for  ordinary  B.A.  degree  : 

two  classes)  .  .  go 

*Electricity  and  heat  -  •  -  .  .     fi 

"Botany          -  ...     4 


Newton's  Principia  - 

Elementary     mechanics     and 
classes) 

Hydrostatics  (higher  class)  - 
*Electricity  (elementary) 
*       Do.        (advanced) 


-  12 

hydrostatics  (three 

-  36 

-  16 

-  7 

.     8 


8 
17 
15 
16 

29 
5 

6 


Easter  Term,  1870. 

%  j  ["Rigid  dynamics          -  -  - 

o  %  I  Astronomy     -  .... 

§  Js  j  Statics  and  dynamics 
•E  °  i.  Elementary  dynamics 
Mechanics  and  hydrostatics  (for  ordinary  B.A. 

degree  :  three  classes) 
"Heat  (elementary)     - 
*  Do.  (advanced) 

*  By  an  arrangement  with  St.  John's  College,  members 
of  that  College  are  admitted  to  these  lectures,  anil  members 
of  Trinity  College  are  admitted  to  the  lectures  on  natural 
science  at  St.  John's. 

In  addition  to  the  above  regular  courses  of  lecture:, 
occasional  lectures  are  given  on  various  subjects,  according 
to  the  taste  of  the  lecturer,  of  which  no  record  is  kept. 

E.  W.  BLORIC, 

Senior  Tutor. 
Emmanuel. 

Students  devoting  their    attention    exclusively   to 
natural  science  -     U 

[No  record  has  been  kept  of  the  students  of  the 
College  who  have  attended  various  University 
lectures  on  science.] 
Sidney  Sussex. 

Students  attending  science  classes  : 
Lectures  on  heat      - 

on  geology  ... 

on  mineralogy        ... 

on  physiology 

on  botany 

on      natural    science   in    College 

laboratory 

[The  College  laboratory  is  open  to  all  the  students, 
and  used  by  many.     All  the  students  attend 
lectures  in  College  on  applied  as  well  as  on  pure 
mathematics. 
Downing. 

Students  who  attended  natural  science  lectures        -    4 


15 


University. 


DURHAM. 

[No  information  received.] 

LONDON. 
UNIVERSITY  COLLEGE. 

Return  of  the  Number  of  Students  attending  the  under- 
mentioned Science  Classes  in  the  College,  during  the 
Session  of  1869-/0. 

Architecture    -            -            -            -            -            -  28 

Chemistry  (theoretical)             ....  MO 

„          (practical)                                                          -  132 

„          (analytical)              -            -            -            -  22 

Botany             ....                         .  101 

Comparative  anatomy  and  zoology       -            -            -  21 

Engineering  and  mechanical  drawing  -                          -  8 

Geology  and  mineralogy                       -            .            -  44 
Logic  and  mental  philosophy  - 

Mathematics  and  mechanics  (applied)  -             -             -  27 

Physics  (="  Natural  philosophy  ")      ...  !)() 
Physical  laboratory       -             -             -             -             -9 

Physiology  (theoretical)                                                     -  164 

Physiology  (practical)  and  histology    -                           -  52 

Political  economy         -            -            -            -            -  15 

JOHN  ROBSON,  B.A., 
Nov.  21st,  1870.  Secretary  to  the  Council. 

KING'S  COLLEGE. 

Number  of  matriculated   students  (attending   the 
whole  course  of  instruction)  -  -  -     66 

Number  of  occasional  students — 

in  chemistry          -  -  -  -     (J 

in  practical  chemistry       -  -  -     0 

in  physical  laboratory       -  -  -  10 

in  arts  of  construction      -  -     5 

in  manufacturing  art        -  -  -     3  i 

in  mineralogy  and  geology  -  -     3 

in  photography     -  -    1 

in  mechanics  (lectures)     -  -  -     2 

in  workshop          -  -  -  -8 

in  drawing  .  .  .  -2 
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These  numbers  arc  taken  for  the  Lent  Term,  1*70.     Thr 
number  of  matriculated  students  was  then  the  largest ;  but 
it  may  easily  have  happened  Unit  (he  number  of  uera 
students  in  various  classes  may  have  been  greater  at  nth'  r 
periods. 

ALFRED  HARRY,  D.D., 

August  17th,  1870.  Principal. 

ROYAL  SCHOOL  OF  MINES. 

[No    answer    received ;    but  see   the    evidence   of  Mr 
1  renham  Reeks,  Qu.  .'372,  p.  26.] 


MANCHESTER. 

OWENS  COLLKUE. 

Return  of  the  Number  of  Students  attending  the  several 
classes  in  which  Science  was  taught  in  the  Session 
1869-70. 

I. — DAY  CLASSES. 
1.  Natural  Philosophy. 

A.  Experimental  Classes  :  Students. 

a.  Mechanics:    statics,   dynamics,  hydrostatics, 

and  optics        -  -  -  -       81 

b.  Physics  :  light,  heat,  and  sound         -  -       27 

B.  Mathematical  Classes. 

«.  Junior  :  elementary  statics,  dynamics,  hydro- 
statics, and  geometrical  optics  -  1 1 

b.  Senior :  statics  and  dynamics  of  a  particle, 
rigid  dynamics,  hydrostatics  and  dynamics, 
physical  optics  -  -  -  -  2 

2.  Chemistry. 

A.  Lecture  Classes 

a.  Junior:  inorganic      -                           -  10.") 

b.  Senior:  inorganic  and  organic           -            -  19 

c.  Analytical  chemistry  -            -            -            -  15 
tj.  Technology    -             ....  o, 

B.  Laboratory  Classes        -            -            -            -  51 

3.  Engineering. 

a.  Mechanical  engineering          -            -            -  12 

b.  Civil  do.          -----  8 

c.  Senior  class  (mechanical  and  civil)      -             -  2 

d.  Geometrical  and  mechanical  drawing-            -  16 

4.  Natural  History. 

a.  Animal  physiology  and  zoology         -  -        9 

b.  Geology  -  -  .  -       12 

c.  Botany  ....        5 

II. — EVENING  CLASSES. 

1 .  Natural  Philosophy  : 

Experimental  physics       -  -  -  -       18 

2.  Chemistry. 

A.  Lecture  Classes : 

a.  First  course :  non-metallic  elements  -  -       fi.3 

b.  Second  course :  the  metals     -  -  -       18 

c.  Third  course  :  organic  -  -  -         6 

B.  Laboratory        -  10 

3.  Engineering,  mechanical  and  civil  : 

a.  Junior  class    -  24 

b.  Senior  class    -                                        -  -       12 

c.  Geometrical  and  mechanical  drawing-  -         5 

4.  Natural  History ; 

a.  Zoology  -  -  -  5 

b.  Geology  -  .  -  14 

c.  Botany                          -  -  -  -  21 

d.  Pharmaceutical  botany  -  -  -  28 


18th  August  1870. 


J.  G.  GREENWOOD, 

Prineipul. 


SCOTLAND. 

ST.  ANDREW'S. 

UNIVERSITY. 

Students  attending  classes  in  natural  philosophy        -     33 
»  „  „      in  chemistry  -  -     1!) 

)•  >,  „     in  physiology  and  hygiene    42 

ABERDEEN. 

UNIVERSITY. 

Students  attending  classes  in— 

1.  Natural  philosophy  ...     <)() 

2.  Natural  history  (winter),  zoology,  with  com-] 

parative  anatomy  .      71  >    11- 

Ditto  ditto     (summer)      -  -      •)!  j 


3.  Anatomy  (winter),  attending   lectures  on 

I"'"  "iny,  or  Imlh  -  .    | 

Ditto  (rammer),  at't.  ad  ..J  anatomy 

or  osteology          -  -  -  . 

4.  Physiology  ... 
6.   Chemistry,  theoretical     - 

Ditto  umnier;    - 

6.  Botany,  only  in  NUIIIIIM  r 

7.  Materia  mcuica    - 


-'J  2.M 

96  J 


.%  , 


1 68 

77 
-     V) 


1'.  C.  CAMPBEU.,  D.D.. 

University  of  Aberdeen.  Prinni.  ,1 

17th  August  1870. 

[The  Principal  adds  in  a  postscript,  ••  I  pr,-u th.-.t 

(be  Itudentl  atlrmling  the  elass  of   logic,   in  ul,,,  I, 
mental  physiology  is  taught,  »re  not   iotendl  'I  In  I,.- 
included,  as   the   moral   philosophy  chus,   in 
that  rabteot  i:i  idso  taught  in  some  . 
excluded.     The    number    attending   tin- 
was  about  70."] 

GLASGOW. 

l'\i\  n:-iiTV. 

[On  making  a  second  application  for  the  desired  returti. 
the  Clerk  of  the  Senate  replied  on  the  9th  of  December 
18/0,  "I   am  instructed  to  inform  you  that   the  !-. 
have  no  other  means  of  making  up  such  a  reti, 
from  the  Class  Catalogue*,  which  I  sent  you  in  August 
last."    It  was  not  possible,  however,  for  the  Commission 
to  make  out  from  the  Class  Catalogues  an  accurate  return 
of  the   number  of  the  students  attending  the    science 
classes  at  any  one  time,  as  a  "  notice  "  at  the  beg:  i 
of  the  Catalogues  states  that  "in  the  following  p. 
Catalogues thfl  occurrence  of  a  name  merely   indicates 
that  such  a  student  was  enrolled  in  ; 
the  name  is  found,  but  affords  no  evidence  of  his  having 
attended  even  for  a  day.     This  can  be  ascertained  only 
from  the  Professor's  certificate."] 

EDINBURGH. 

UNIVERSITY. 

Returns  of  the  Number  of  Students  attending  classes  in 

which  science  was  taught  during  the  session  1869  70. 
Note.  —  Attendance   at    the   classes   of    botany,    natural 

history,  and  chemistry,  is  required  for  graduation  in 

medicine. 

1.  Natural  philosophy  -  ...     ]s.~) 

2.  Applied  mathematics  -  -  -  -         ;( 

3.  Physical  laboratory  -  -  -  -20 

4.  Practical  astronomy  -  -  l 

5.  Agriculture  -  .  -27 

6.  Music   -[  Div»>on  1  («">d«  "  H  "),  about 

I       Do.     2  do.  -  H 

7.  Engineering         -  .  -  .  -  26 

8.  Mechanical  drawing  -  -  -  ;j 

9.  Surveying  and  levelling  -  -  -  -  1 2 

10.  Chemistry  -  ....     ^>.;j 

1 1 .  Practical  chemistry  -  -  -             .     1  x, 

12.  Chemical  laboratory  -  -  -             -15 

13.  Systematic  physiology  -  -  -             -127 

14.  Practical  physiology  -  -  s.'» 

15.  Lectures  on  anatomy  -  -  i>|i| 

16.  Anatomical  demonstrations  ...     l.y) 

i'    Practical  anatomy   {  *"mivr  °""rsi' 

J     I  hummer  course       -  -       97 


1 8 

jjj'     j-  Natural  history  and  mineralogy 

2()!  Geology  .... 

21.  Botanical  class 

22.  Vegetable  histology  class 


-  [No  return.] 


23     1 

7, y    j-  Materia  medica 


-  38 

•  124 

.)-       I"  Winter  session,  practice  of  medicine  -  -       '  i 

•<  Summer    session,    medical    psychology  and 

L      mental  diseases        -  -       3! 

26.  Surgery    -  -     110 

27.  Bandaging  class  -             -  -     110 

28.  Operative  surgery  (summer) 

29.  Midwifery  H(i 
•)0      \  Systematic  course  of  general  pathology  and 

'.jj'    J      morbid  anatomy      -  -     100 

'.j,,'    "I  Summer  course  of  practical  morbid  an:i- 

L     and  pathology  -  -      18 

33.  Clinical  medicine,  average  for  summer  and  winter 

sessions,  about  -  -     Joo 

31.  Clinical  surgery   (222T 

J     I  Summer  session          -  -       ()2 

Xi.  Medical  jurisprudence      -  -       6:) 

4  1'  3 
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1KKLAND. 

DUBLIN. 

UNIVERSITY. 
[No  information  received.] 
i :N'-  I'xn  i  KMI\    IN    IKEI.ANU. 
1.   Queen's  Coll<'<j(.  />'«//"*/. 
Return  of  the  Number  of  Students  attending  any  classes  in 
which  science  was  taught  during  the  session  18W-1B/U. 
Nut  including  pure  mathematics. 


— 

Number  iu  Class. 

Number 
taking  Science. 

ArU,  4th  year 

„     Mnl    ., 

10 
36 

5 

23 

.iid  „               -             - 

38 

38 

..     lst    » 

43 

— 

lering 

23 

23 

I.av. 

23 

— 

Various 

14 

9 

Medical  : 

- 

Matriculated 

145 

96 

Non-matriculated  - 

•>-2 

13 

Various  : 

Non-matriculated  - 

6 

6 

360 

213 

lu  two  department 

7 

Number  at  College 

353 

N.B.     Arts  men  of  1st  year  all  take  pure  mathematics. 
All  medical  students  take  science  classes  at  some  period 
nf  their  course. 

(Signed)         Rr>.  Oof/roN, 

Registrar. 


2.    Quern's  ('ollcye,  dirk. 

A  Return  of  the  Number  of  Students  attending  classes  in 
Queen's  College,  Cork,  in  which  science  was  taught, 
excepting  pure  mathematics  or  moral  science,  during 
session  1869-70. 


Chemistry 
Practical  chemistry 
Natural  history 
Natural  philosophy 
Political  economy 
Geology  and  mineralogy     - 


Number  of  Students. 


69 
48 
56 

78 

6 

15 


ROBERT  J.  KENNY, 
Registrar,  Queen's  College,  Cork. 

Tn  addition  to  the  above,  there  were  attending  the  engi- 
neering classes,  during  session  1869-70, 36  students. 

ROBERT  J.  KENNY, 

Registrar. 
Approved, 

ROBERT  KANE, 

President. 
16th  August  1870. 


3.    Qiii'i'ti'tt  Colliyr,  (idlirni/. 
[No  information  received.] 
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FMKM   iiM'd  by  the  INSPECTOR  of  SCIENCE   SCHOOLS 

Science  and  Art  Form  No.  •'(.(/. 

South  Kensington,  Oct.  187<>. 

SCIENCE  AND  ART  DEPARTMENT  of  the  Committee  of 
Council  on  Education,  South  Kensington. 

Inspector's  Report  on  the  science  and  art  classes,  esta- 
blished at  [Name  of  Institution] 

[Name  of  Town] 

taught  by 

[Names  of  Teachers  and  their  Qualifications.] 
Visited  on  the  187     . 

[Signature  of  the  Inspector.] 

NOTE.  The  Inspector  is  requested  to  answer  the  ques- 
tions in  this  report  as  briefly  as  possible.  Any  more  lengthy 
observations  or  recommendations  he  may  feel  called  on  to 
make,  he  should  insert  after  "  Remarks  "  under  each  head. 

I. — COMMITTEE. 

1.  Are  the  chairman,  secretary,  and  members  of  the 
committee  respectively  qualified  according  to  therequire- 

-  of  the  Department  ? 

•2.  Are  they  properly  acquainted  with  the  duties  which 
they  have  to  perform  ? 

.!.   As  far  as  you  can  judge,  do  you  consider  them  suffi- 
ciently intelligent  and  responsible  to  ensure  the  examination 
honestly  conducted  according  to  the  rules   of  the 
Department  * 

I.   Kmleavour  to  ascertain  and  report  whether  the  com- 
'•  as  a  body  take  any  active  interest  in  the  welfare  of 
the  classes;    or  whether  the   management  be   left  in  the 
hands  of  a  few,  or  of  the  teacher  alone  ? 

...  1  low  many  members  of  the  committee  were  present  on 
the  occasion  of  your  visit? 
REMARKS  : — 

II. — SCHOOL  PREMISES. 

1 .  Are  the   class  rooms  convenient  and  well  suited,  in 
point  of  size  and  accommodation,  for  the  instruction  given 
in  them?     And  are  they   well  lighted,  heated,  and   venti- 
lated? 

2.  Is  the  institution  in  which  the  classes  are  held    en- 
dowed '     Or  is  there  any  subscription  or  contribution   on 
the  part  of  the  locality  in  aid  of  the  science  instruction  '.' 


conducted  under  the  SCIENCE  AND  AKT  DEI-AKTMKNT. 

ii.  On  what  terms,  and  under  what  conditions,  are  the 
teachers  allowed  to  use  the  rooms  for  instruction? 
REMARKS  : — 


III. — EXAMINATION. 

1 .  Is  the  room  or  building  in  which  the  examination  is 
to  be  held  convenient  as  regards  size  and  accommodation  ? 

2.  Are  any  other  classes  held  within  a  convenient  dis- 
tance ? 

N.B. — If  this  question  is  answered  in  the  affirmative, 
state  under  the  head  of  "  Remarks  "  below  the  reason  for  or 
against  an  amalgama!  ion  according  to  the  rules  of  the  Science 
Directory,  and  add  a  recommendation  of  your  own  on  the 
subject. 

REMARKS  : — 


IV. — REGISTERS. 

A. — General  Register. 

1.  Are  the  entries  in  this  register  properly  made? 

2.  Is  it  kept  by  the  secretary  or  a  member  of  the  com- 
mittee ?     If  not,  by  whom? 

M.  Give  the  number  of  middle-class  students  (if  any), 
that  is,  students  on  whom,  owing  to  their  social  position,  no 
claim  can  be  made. 

4.  What  fees  are  paid  by  the  students  ? 

5.  Are  the  meetings  of  the  committee  entered  on  the 
eighth    page    of  the  form  ?     Or  is   there  any   means  of 
recording  visits  of  the  members  of  the  committee  to   the 
class  P 

15. —  Class  Registers  of  Attendance. 

1 .  Are  these  registers  properly  kept  ? 

2.  Does  a  properly  qualified  teacher  attend  every  meeting 
of  the  class  ? 

.').  State  the  subjects  in  which  lessons  were  given  on  the 
occasion  of  your  visit,  and  the  number  of  pupils  present. 

4.  Has  the  attendance  of  pupils  fallen  off  or  increased 
since  the  commencement  of  the  classes? 
REMARKS: — 


ROTPAL    COMMISSION    ON    S(  :i  KM!  I'M  '    I  \ .-  I  i;  i  i   i  |,  ,-  .    I   M  .  :       Ari'J.M/i 


V. — INSTRUCTION. 

1.  Do   you   consider   the   instruction   in    science   in    !„• 
efficiently  given  ? 

2.  Do  the  pupils  show  signs  ofhuviug  been  crainuicd  or 
of  learning  liy  heart  ? 

3.  Is  the  apparatus  sufficient  in  quantity  and  quality  to 
properly  illustrate  the  teaching  of  science? 

REMARKS  : — 


VI.—  Ari'.MivruH. 

anj  Camples  ,„•  apparatus  been  supplied  by  aid 
from  the  Department 

~-    A"  s,<-s  or  other   proper   places  for 

them  when  not  in  use? 
3.  Arc  they  kept  clean  and  in  good  order? 
RKMAUKM; — 


APPENDIX  XI.     (Sec  Question  6188.) 
MEMORANDUM  on  th<>  Pro-n.ys  <>f  Scientific  Instruction  in  Yorkshire,  hy    II,.,,ry  II.  Sal, 


Tlie  Paris  Exhibition  of  18f>7  aroused  the  attention  of 
Yorkshire  manufacturers  to  the  importance  of  scientific 
instruction.  A  special  meeting  of  the  Central  Committee 
of  the  Yorkshire  Union  of  Mechanics'  Institutes  was  held 
on  the  '22nd  of  August,  under  the  chairmanship  of  Mr. 
Baines,  M.P.,  President  of  the  Union.  This  meeting 
unanimously  resolved — 

"  That  the  Council  of  the  Yorkshire  Union  of  Mechanics' 
Institutes,  feeling  the  great  importance  of  encouraging  and 
extending  the  scientific  instruction  given  in  mechanics' 
institutes,  and  deeply  impressed  with  the  evidence  recently 
published,  as  to  the  comparative  low  state  of  scientific 
education  in  England,  authorise  Mr.  Henry  H.  Salas  to 
visit  the  towns  of  Yorkshire  in  which  scientific  instruction 
is  given,  in  mechanics'  institutes  or  otherwise,  and  to 
report  the  state  of  that  instruction  and  the  opinions  of  the 
officers  or  others  as  to  the  best  practical  means  of  increasing 
the  efficiency  of  scientific  classes." 

The  report  on  the  condition  of  scientific  instruction 
presented  to  the  committee  in  conformity  with  this  reso- 
lution was  a  very  unfavourable  one.  On  the  13th  of 
February  1868,  another  meeting  of  the  committee  was 
held,  and  the  following  resolutions  were  unanimously 
adopted — 

"  That  the  Report  of  the  Agent  of  the  Union  on 
Technical  Education  in  Yorkshire  be  laid  before  the 
Government." 

"  That  the  committee,  in  submitting  this  report  to  the 
Government,  beg  to  recommend  that  a  Royal  Commission 
or  Parliamentary  Committee  be  appointed  to  make  an 
inquiry  into  the  present  state  of  technical  education  in 
this  country,  and  on  the  continent,  with  a  view  of  devising 
such  methods  for  its  improvement  in  England  as  may 
render  it  more  commensurate  with  the  wants  and  conducive 
to  the  prosperity  of  this  great  manufacturing  country." 

"  That  the  committee  think  it  their  duty  to  draw  the 
special  attention  of  the  Government  to  the  want  of  properly- 
trained  and  qualified  teachers  of  science  in  this  country, 
and  to  the  consequent  inefficiency  of  the  scientific  instruc- 
tion given  in  mechanics'  and  other  popular  institutions  and 
evening  classes,  which  are  otherwise  capable  (with  efficient 
teachers)  of  rendering  the  most  valuable  aid  to  practical 
science." 

"That  the  committee  would  also  express  their  belief  that 
Technical  Colleges  or  Schools  of  a  superior  kind,  might 
with  the  greatest  advantage  be  established  in  the  prin- 
cipal centres  of  manufacturing  industry  in  the  United 
Kingdom." 

No  immediate  steps  having  been  taken  by  the  Govern- 
ment to  provide  a  supply  of  properly-trained  and  qualified 
teachers  of  science,  and  it  being  impossible  for  the  York- 
shire Union  of  Mechanics'  Institutes  to  organise  classes 
without  such  teachers,  the  central  committee  directed 
the  attention  of  the  Council  of  the  Yorkshire  Board  of 
Education  to  the  difficulty  in  which  they  were  placed,  and 
asked  for  the  co-operation  of  that  Board.  The  council 
immediately  took  action,  and  a  series  of  public  meetings 
for  schoolmasters  was  convened  by  the  council,  to  induce 
them  to  qualify  themselves,  in  accordance  with  the  require- 
ments of  the  Government,  to  give  instruction  in  science. 
The  first  meeting  was  held  in  Leeds  under  the  presidency 
of  Sir  Andrew  Fairbairn ,  mavor.  At  Stockton  the  chair 
was  taken  by  Mr.  Whitwell.  The  Rev.  Canon  Sale,  D.D., 
Vicar  of  Sheffield,  presided  over  a  meeting  in  that  town  ; 
and  at  Huddersfield  and  Wakefield,  the  mayors  of  the 
respective  towns  occupied  the  chair.  In  addition  to  the 
members  of  the  Council  of  the  Y'orkshire  Board  of  Educa- 
tion, many  of  the  principal  manufacturers  and  educationists 
took  part  in  the  proceedings.  But  the  Board  did  more 
than  hold  meetings.  Special  science  classes  for  school- 
masters were  organised  at  Leeds,  Sheffield,  Wakefield,  and 


Iliuhlrrsfield,    of   which     upwards    of     Id-  ,stcrs 

heca""  -     In  the  following  autumn  thi 

Bradford  and  Halifax   preside,)   over  similar  i  . 
those  towns,  and  classes  were  also  established.     Th-  worl. 
of  the  Board  in  this  movement  has  been  singuh-. 
ful,  and,  so  far  as  th,  teaching  ol   the  rudiments  of  - 
is  concerned,  there  is  now  in  Yorkshire  u  fair  supply  of  duly- 
qualified  teachers.     So  important  was  the  action  "ta! 
the  Board  considered  to  be,  that  it  formed  the  subj.-, 
leading  commendatory  article  in  the  "  Times,"  on  the  !«h  of 
November  186S. 

A  supply  of  teachers  having  been  provided,  the  extension 
of  the  science  classes  in  connexion  with  the  Government 
was  proceeded  with  by  the  Yorkshire  Boi.rd  of  Education. 

The  number  of  science  schools  in  Yorkshire,  actually 
fulfilling  the  requirements  of  the  Government,  ut  lie 
of  the  last  official  year  was  8-1,  and  the  number  of  student- 
-,.'!>!),  a  marked  contrast  to  the  results  for  th, 
when  the  numbers  were:  schools  1-i,  students  k'C.  But 
the  contrast  is  in  still  stronger  relief  when  the  numerical 
details  are  considered.  In  Bradford,  in  18(1(1,  there  were  no 
science  schools ;  in  1870,  there  were  seven  with  185  students. 
In  Iluddersfield,  in  1866,  there  was  one  school  with  I'd 
students;  in  1870,  seven  schools  and  230  students.  In 
Leeds,  1866,  there  was  one  school  with  33  students  ;  in 
1870,  eight  schools  and  465  students.  In  Hull,  in  IsCil. 
omitting  the  special  navigation  school,  no  clas-. 
in  1870,  two  classes  and  74  students.  Slu  Ilield  had  no 
classes  in  1866,  but  eight  in  1870,  and  1T)7  students.  Wake- 
field,  likewise,  had  no  classes  in  1866,  hut  three  classes  and 
105  students  in  1870. 

But  the  extension  of  the  system  of  Government  sei 
schools  revealed  a  new  unoccupied  field  of  necessary  work. 
To  maintain  a  science  constituency,  competent  to  prolii  by 
instruction  in  the  higher  branches  of  science  necessary  for 
the  maintenance  of  our  manufacturing  prosperity,  the 
alaphahet  of  science  must  he  learned  during  the  period  of 
ordinary  school  life.  Insuperable  difficui  n  the 

way  of  teachers  who  have  to  commence  t!  i-  in- 

struction of  young  men  destitute  of  all  scientific  knou  : 
and  yet,  if  such  students  are  to  earn  Government  i 
for  the  remuneration  of  the  teacher,  they  must,  in  a  very 
limited  period,  be  prepared  to  pass  a  severe  examin 
Again,  at  the  request  of  the  Yorkshire  Union  of  Med, 
Institutes,  the  council  of  the  Yorkshire  Hoard  of  Edu 
took  steps  to  remove  this  evil.     At  Wakefield  and  Sh,  Hi,  Id 
classes,  under  Mr.  Patchet  and   Dr.  Harrison,  were  formed 
for  giving  instruction  in  the  rudiments  of  science  to  si- 
boys. 

For  30  weeks,  the   elder  boys  of  the  primary  sci; 
in    Sheffield   were  assembled  on  one  evening  in  each 
for  the  purpose  of  receiving  instruction  in  the  rudim,  i 
inorganic  chemistry.      The  object  the  council  desired  to 
accomplish  was,  to  awaken  in  the  boys  an  interest  in  the 
subject  which,  in  so  many  cases,  will  enter  into  their  future 
labour,  and  thereby  to  create  a  desire  for  fuller  aquaint 
with  it,  thus  substituting  for  the  "  rule  of  thum,"  an  in- 
telligent knowledge  of  the  principles  of  their  work.     11:.' 
boys  formed  the  class.      Measured    by   the  examination   of 
the  Department  of  Science  and  Art,  the  amount  of  i, 
ledge  gained  was  considerable,    for  no  less   than  _'(:  j 
in  the  annual  May  examinations  of  the  Department,     But 
the  testimony  of  the  parents,  shown  in  their  gr,  •• 
for  the  advancement  of  their   children,  is  far  more  conclu- 
sive respecting   the  value  of  the  class.      And  still   , 
important  is  the  evidence    of  the  schoolmaster*,  who  have 
unanimously  expressed  their  opinion  that  the  cl.iss-h  - 
have  developed  the  intelligence  of  the   pupils,  and  cr. 
in  them  a  love  for  instruction  in  the  rudinn 

It  is  now  unnecessary  for  the  committee   to    continue 
these  classes,  for  three  reasons  :    Firstly,  the  Sheffield  class 
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is  a  sufficient  proof  that  children  can  be  taught  some  branch 
of  science  ;  secondly,  classes  for  school  boys  are  now  being 
extensively  organised  throughout  the  country;  and  thirdly, 
the  introduction  of  scientific  instruction  int:i  primary 
schools,  so  persistently  advocated  by  this  Hoard,  has  been 
il  by  the  Right  Hon.  W.  E.  1'orster,  M.P.,  Vice- 
Praident  of  th«  Committee  of  Council  for  Education,  who 
has  directed  that  a  special  grant  be  made  to  the  managers 
of  State-aided  schools  for  each  scholar  who  passes  a  satis- 
y  examination  in  some  definite  branch  of  natural 
science. 

In  advance  of  the  instruction  in  science  now  provided 
for  in  the  elementary  State-aided  schools  is  the  more 
advanced  instruction  in  trade  schools.  No  system  can 
provide  for  our  countrymen  the  like  amount  of  education 
as  is  given  in  continental  institutions,  if  early  instruction 
in  science  be  neglected.  It  is  to  the  establishment  of 
trade  schools  that  we  must  look  for  the  source  of  our  ad- 
vancement in  technical  knowledge.  It  is  now  understood 
that  a  trade  school  is  an  institution  that  will  provide  for 
the  education  of  the  sons  of  skilled  workmen,  managers 
of  factories,  and  manufacturers,  who  are  able  to  pay  a  fee 
that,  with  the  aid  from  the  Science  and  Art  Department, 
will  make  the  school  self-supporting.  The  education 
1  herein  given  includes  all  the  branches  of  an  ordinary 
Knglish  education,  but  adds  thereto  special  instruction  in 
science  and  art,  more  particularly  bearing  on  the  trade  of 
the  district.  The  establishment  of  such  schools  has  for 
some  time  engaged  the  attention  of  the  Yorkshire  Board  of 
Education,  and  two  years  since  the  executive  submitted  to 
the  Committee  of  the  Keighley  Institution  plans  for  the 
organisation  of  a  trade  school  in  the  building  then  in 
course  of  erection.  The  suggestions  made  by  Mr.  Sales, 
though  unexpected,  were  well  received,  and  have  ultimately 
been  adopted.  At  that  time  the  Endowed  Schools'  Com- 
missioners had  not  commenced  the  reform  of  the  grammar 
schools,  but  the  passing  of  the  Act  and  the  consequent 
re-organisation  of  the  Yorkshire  grammar  schools  has  pro- 
duced unlocked  for  beneficial  results  in  the  furtherance 
of  scientific  instruction  generally,  and,  in  the  case  of 
Keighley,  in  placing  upon  a  permanent  basis  its  trade 
school.  The  grammar  school  was  established  in  1713. 
Its  independent  re-organisation,  as  a  second  grade  modern 
school,  would  have  seriously  militated  against  the  progress 
of  the  trade  school,  but  negotiations  having  been  opened 
between  the  building  Committee  and  the  Commissioners, 
the  latter  having  propounded  a  scheme  whereby  the  gram- 
mar school  will  be  reconstituted  as  a  girls'  school,  and  a 
portion  of  the  endowment,  which  will  eventually  reach  the 
sum  of  200/.,  be  transferred  to  the  managers  of  the  trade 
school.  By  this  scheme,  the  important  subject  of  female 
education  is  satisfactorily  dealt  with,  and,  at  the  same  time, 
provision  is  made  for  technical  education.  The  importance 
of  the  trade  school  cannot  be  overrated.  It  will  form  the 
constituency  of  the  advanced  classes  in  the  schools  of  art 
and  science,  and  herein  is  its  great  value.  Art  and  science 
masters  bitterly  complain  of  the  raw  material  placed  in 
their  hands  for  evening  tuition,  but  pupils  from  the  trade 
school  will  have  been  already  prepared  by  those  masters, 
and,  after  a  life  of  labour  has  commenced,  they  will  be  able 
to  carry  on,  and  not  commence,  their  special  education  in 
the  schools  of  art  and  science.  The  trade  school  will,  there- 
fore, be  a  component  and  indispensable  part  of  a  compre- 
hensive system  of  technical  education  for  Keighley. 

The  operations  before  detailed  refer  to  the  means 
adopted  to  promote  the  scientific  instruction  of  the  rising 
generation. 

It  is  not  to  be  expected  that  adult  workmen,  now  engaged 
in  daily  labour,  will  very  generally  devote  their  evening  leisure 
to  attendance  upon  scientific  classes,  yet  it  is  expedient  that 
assistance  should  be  given  to  these  men  to  enable  them  to 
gain  some  knowledge  concerning  the  scientific  principles 
involved  in  their  work.  A  conference  of  the  trade  societies 
of  Leeds  and  its  neighbourhood,  summoned  by  the  Execu- 
tive Committee,  was  held  at  the  Mechanics'  Institute,  on 
I'Vbriiary  12th,  and  was  numerously  attended  by  delegates, 
when  it  was  proposed  to  arrange  for  a  course  of  six  lectures 
on  science,  as  applied  to  the  industrial  arts.  Application 
was  then  made  to  the  Science  Department  for  the  service.1! 
of  one  or  more  of  the  gentlemen  who  are  engaged  to  deliver 
similar  lectures  at  the  School  of  Mines,  London,  but  the 
only  reply  received  was  to  the  effect  that  State  aid  could 
not  be  given  to  the  provinces  for  such  lectures.  This 
anomalous  position  requires  rectification.  Lectures  on 
mining  and  mineralogy  are  given  by  eminent  professors, 
engaged  by  the  Government,  to  a  London  audience  largely 
composed  of  clerks  and  non-artisans,  but  in  the  mineral 
districts,  where  labour  the  workers  in  coal  and  iron,  it  is 
not  thought  desirable  to  send  suitable  instructors  at  the 
expense  of  the  State.  The  Committee  having  been  refused 
the  aid  of  the  Department  were  thrown  upon  their  own 


resources,  and  agreed  to  provide  lectures,  if  the  trade 
societies  collected  an  audience.  The  lecture-room  was 
lent  by  the  Committee  of  the  Leeds  Mechanics'  Institute. 
An  admission  fee  of  (></.  was  charged  for  the  whole  course  of 
lectures.  280  tickets  were  sold,  and  the  attention  and 
interest  manifested  by  the  audience  were  most  satisfactory. 
The  following  was  the  syllabus  : — 

Tuesday,  March  8th;  Tuesday,  March  \oth. 

Two  Lectures  on  the  Formation  and  Consumption  of 
Coal,  by  Mr.  Louis  C.  Miall,  Curator  of  the  Museum  of 
the  Bradford  Philosophical  Society. 

SYLLABUS  : — 

Lecture  I. — The  Origin  of  Coal— Coal  Plants — Structure 
of  a  Coal  Seam — Microscopic  Structure  of  Coal — The 
Yorkshire  Coalfields. 

Lecture  II. — Constituents  of  Coal — Products  of  burnt 
Coal — Varieties  of  Coal — The  history  of  the  Introduc- 
tion of  Coal  as  a  Fuel — Coalfields  of  the  World — - 
Fuel,  the  Source  of  Power — Probable  Duration  of 
British  Coal. 

Tuesday,  March  22nd;  Tuesday,  March  29th. 

Two  Lectures  on  the  Elements  of  Mechanics,  by  Mr. 
Thomas  Hick,  B.A.,  of  the  University  of  London,  and 
Certificated  Master  in  Science  by  the  Lords  of  Her  Majesty's 
Committee  of  Council  on  Education. 

SYLLABUS. 

Lecture  I. — Force  and  Matter — Work — Machines:  their 
general  action  and  structure — The  simple  Mechanical 
Powers — The  Lever — Examples  of  its  Use — Relation  of 
Force  employed  to  Work  performed — Mechanical  ad- 
vantage— Force  not  created — Wheel  and  Axle — Mode 
of  Action  and  Mechanical  Value. 

Lecture  II. — Results  of  First  Lecture — Pulleys — Struc- 
ture and  Action — Tension — Different  Arrangements — 
Mechanical  Value  of  each  System — The  Inclined  Plane 
— Its  Use  as  a  Mechanical  Agent — The  Screw  :  essen- 
tially an  Inclined  Plane — Mode  of  Action  and  Me- 
chanical Ad  vantage — Examples  of  its  Use — Conclusion. 

Tuesday,  April  5th  ;   Tuesday,  April  12th. 

Two  Lectures  on  Chemistry,  by  Mr.  George  Ward, 
Fellow  of  the  Chemical  Society,  and  Certificated  Master  in 
Science  by  the  Lords  of  Her  Majesty's  Committee  of 
Council  on  Education. 

SYLLABUS  : — CHEMICAL  ACTION. 

Lecture  I. — Simple  Substances  or  Elements — Compounds 
— Modes  of  Chemical  Action — Distinction  of  Chemical 
Force  from  every  other  Force  of  Matter — Two  different 
kinds  of  matter  necessary  for  the  Operation  of  Che- 
mical Force — Change  of  Properties  resulting  from 
Chemical  Action — Conditions  favourable  to  Chemical 
Action — Chemical  Force  only  exerted  between  fixed 
Quantities  of  Matter. 

WATEK. 

Lecture  II. — Water  a  Compound  of  Two  Gases — Sixteen 
Parts  by  Weight  of  Oxygen,  with  Two  Parts  of  Hy- 
drogen ;  or,  Two  Volumes  of  Hydrogen  with  One 
Volume  of  Oxygen,  producing  Three  Volumes  of 
Aqueous  Vapour — Oxygen — Preparation — Properties 
— Its  Existence  in  the  Atmosphere  in  a  Free  State — 
Hydrogen — Tie  Lightest  Substance  known — Proper- 
ties of  Hydrogtn — A  Combustible  Substance — Pro- 
ducing when  burnt  in  Oxygen  intense  Heat — With 
Formation  of  Water — Properties  of  Water — Its  Boil- 
ing Point — Its  Solvent  Action — Pure  Water— Rain 
Water — Spring  Water — Impurities  in  Water — Im- 
portance of  Pure  Water. 

The  Executive  Committee  have  since  received  the  follow- 
ing resolution,  agreed  upon  at  a  general  meeting  of  the 
Leeds  and  district  Trades'  Council : — 

"  That  this  council  tender  their  heartfelt  thanks  to  the 
Yorkshire  Board  of  Education  for  the  admirable  course  of 
scientific  lectures  especially  provided  for  the  artisans  of 
Leeds.  The  council  will  hail  with  pleasure  the  oppor- 
tunity to  render  any  assistance  in  their  power  to  the  Board 
in  their  efforts  to  benefit  our  class. 

EDWARD  C.  DENTOX,  President. 

THOMAS  ALDERTON,  Secretary." 

The  provision  being  made  for  scientific  instruction  in 
Yorkshire  embraces  instruction  in  the  rudiments  of  science 
in  the  elementary  schools  ;  the  establishment  of  trade  schools 
in  Mechanics'  Institutes ;  the  introduction  of  science  as  a 
portion  of  the  curriculum  of  all  the  re-organised  endowed 
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schools;  the  extension  of  evening  science  schools;  and  the 
delivery  of  courses  of  scientific  lectures  to  the  manual- 
IsboilT  population,  There  is  yet  wiinti ng  a  central  county 
institution  for  the  promotion  of  scientific  study  under  the 
direction  of  professors  of  the  highest  eminence.  A  special 
meeting  of  the  (icnend  Council  of  the  Yorkshire  Hoard  of 
Education  was  convened  on  the  5th  of  November  l^li'.l,  to 
consider  the  establishment  of  a  ••  York-dun-  College  of 
Science."  The  meeting WU  held  in  the  Town  Hull,  Leeds, 
under  the  presidency  of  Lord  V.  Cavendish,  M.I'.,  and  the 
following  resolutions  were  uaaniuiously  adopted  :  — 

Resolution  I. 

Moved  by  Colonel  Akroyd,  M.P.,  seconded  by  Colonel 
Morrison,  M.I'  : — 

"That,  in  the  opinion  of  this  Council,  it  is  desirable  that 
a  College  of  Science  .should  be  established  in  Yorkshire." 

Resolution  II. 
Moved  by  Mr.  1.  Ilolden,  seconded  by  Mr.  liaines,  M.I'. : — 


"Th:it  ii  committee  be  appointed,  with  power  (11  add  to 
their  number,  t.i  invcitigatr,  mii-.id'T,  ai.d  propose  the  b<-»t 
to  !»•  adopted  (or  tin-  establishment  of  a  Yurkiliirr 
Coll.-gc  ,,f  Scicm -,-,  in  (-.>•. ,|n-:ation  with  tbe  Kudowed 
School-,'  CommiMiotMn.  The  <  'ounnitter  t.>  roiiMit  of  tin; 
following  gentlemen  : — Lord  !•'.  Cavi-.uli  ,h,  M  I1 
sidenl);  Colonel  Akroyd,  M.I'.;  K.  l»aii..->.  Ml'.;  J. 

Behieuj  s.  BeMunont,  M.I'.;  T.  Ui-.«.ke;  \V.  ».  l>.-m- 

scin  ;  T.  I1'.  Firth;  Sir  A.  Fn'ib.iirn:  J  (I.  Filch  ;  A. 
,  Dr.  lleiiton;  !•',.  Iliith-.  A.  Illingivorth,  M.I'.  ; 
I.  Ilolden;  .1.  Kitson,  junr.  ;  Sir  .1.  Meek;  J.  (i.  M:ir- 
shall;  A.  .1.  Muud.lla,  M.I'.;  Colonel  Morrison,  M.I'.; 
T.  S.  1'owell;  ][.  \V.  Kipley;  H.  BaranelMD,  M.I'.;  T. 
Salt,  junr.  ;  \V.  S.  Stanhope  ;  J  St.itislicld  ;  the  Ma\ 
Yorkshire,  and  the  (Chairmen  of  tin:  Yoiksliire  Chamb'-ri 
<j|'  Commrree  and  Agriculture." 

The  College  Committee  have  since  been  engaged  in 
visiting  existing  Institutions  of  like  nature,  and  in  collecting 
information,  and  will  shortly  is*uc  a  special  report. 


APPENDIX  XII.     (See  Question  5965.) 

ANALYSTS  of  TEACHERS  of  SCIENCE  CLASSES  in  connexion  with  the  SCIENCE  AND  Anr  DEPAKTM 

1869-70. 


Country. 

Employed  as 
Organising  Masters. 

55C  Day  School  Teachers. 

ill  not  otherwise  employed  as  Tcacbera. 

Qualilied  to  teaoli 
Science. 

Not  qualified  to  tcacn 
Science. 

Holding 

Honorary 
CortilU 

QfttMb 

Crrlili- 
c:i'"tl 
lin-vious 
tol8(!7. 

Qn:ilifi.',l 
al  Hi.' 
Jlay 
Kxamina- 
Liun.s. 

Certificati-.!  in 
aomo  Suhji-cts 
previous  to 
-:ilili.-.l 

ill  I'tlllT 

SiilO'^'lBat 
the  May 

Kxauin 

IhOM 

who  h»va 

other  t-iu- 
iluyuii'iit. 

Day. 

Evening. 

Cortiflcateil 
as  Elemen- 
tary School 
Teachers  by 
Whitehall 
and  Dublin. 

I'nccr- 
tilicated. 

Cortilic.-iti'il 
as  Elemen- 
tary School 
Teachers  liv 
Whitchi.ll 
and  Duliliii. 

tTnocr- 

tillCHtl"!. 

England.  Seotluml, 
and  Wales. 

Ireland 
Total     - 

- 

2 

273 
150 

90 
22 

7 
1 

7 

72 

7 

31 
2 

KH 
12 

23 

Hi 
17 

- 

2 

4-29 

112 

8 

7 

79 

U 

176 

43 

S.-.'J 

December  23r(/,  1870. 


J.  F.  D.  DONNELLY,  Capt.  U.K., 

OBenl  Inspector. 


APPENDIX  XIII.     (Sec  Questions  7129-7202  and  7779-7902.) 


AID  "iven  to  SCIENTIFIC  INSTRUCTION  and  the  ADVANCEMENT  of  SCIENCE  by  the  University  of  London,  and 

University  College,  London. 

A  similar  Letter  to  that  addressed  to  the  Heads  of 
the  Colleges  at  Oxford  and  Cambridge  (see  Appendix 
VI.,  p.  9.)  was  sent  in  June  1870  to  the  Viec- 
Chancellor  of  the  University  of  London,  and  the 
President  of  University  College,  London,  aud  the 
following  statements  were  received. 


The  annual  expenses  of  the  examinations  in  scientific 
subjects  (putting  aside  the  maintenance  of  the  general 
establishment  of  the  University)  mainly  con-i-t  of  the 
salaries  of  the  examiners,  which  are  as  under  : — 


UNIVERSITY  OF  LONDON. 

University  of  London, 

Hurlinffton  Gardens,  W. 
SlR  June  17,  1870. 

In  reply  to  the  inquiries  contained  in  your  letter  of 
the  l.'itli  inst'.,  1  am  directed  by  the  Vice-Chancellor  to 
inform  you  that  the  aid  afforded  to  this  University  by  I  ;,r- 
lianientary  grants,  and  by  endowments  for  the  promotion 
of  scientific  instruction  and  the  advancement  of  science, 
has  reference  chiefly  to  tbe  examinations  instituted  by  t 
University,  particulars  of  which  are  contained  in  the 
regulations  of  which  I  forward  you  a  copy.  I  he  examina- 
tions of  which  scientific  subjects  constitute  the  principal 
part  are  those  for  degrees  in  science ;  but  the  scientific 
examiners  take  part  also  in  the  matriculation  examination, 
and  in  the  medical  examinations. 

The  expenses  of  this  University  are  provided  for  by  an 
annual  Parliamentary  grant;  the  sums  received  from  fees, 
&c.,  being  repaid  into  the  exchequer. 

26060. 


Two  examiners  in  chemistry,  \~,bl.  each 

Two  assistant  examiners  in  chemistry,  LV>/.  i  ac'.i 

Two  examiners  in  experimental  philosophy,  H'  i/.  each 

Two  examiners  in  botany,  !•>!.  each   - 

Two  examiners  in  geology  and  palu-ontology,  751.  each 

Contingent  expenses  of  practical  examinations  each  - 


£ 

GO 
200 
150 
ISO 

60 


For  the  encouragement  of  proficiency  in  scientific  study. 
the  lullovving  exhibitions  and  scholarships  are  annually 
offered  :  — 

First  Bachelor  of  Science  l\j;itniiiiilii,n. 
Four  exhibitions,  each  of  401.  per  annum  for  two 
years  in  experimental  physics,  chemistry,  botany 
and  zoology 

Of  these,  the  exhibition  in  experimental  physics  proceeds 
from  an  endowment  provided  by  Dr.  Neil  Arnott  ;  the  rest 
are  supplied  by  the  Parliamentary  vote. 

In  addition  to  the  foregoing,  first  H.Sc.  candidates  can 
compete  with  first  15.  A.  candidates  for  an  exhibition  of  the 
s-une  amount  in  mathematics  and  mechanical  philosophy. 


BOYAt    COMMISSION   0\   SCIKNTIFIC    INSTRUCTION,    ETC.: — APPENDIX  XIII. 


Second  Bachelor  of  Science  Exainiuutiitn. 

Three  scholarships,  rach  of  /><>/.  per  annum,  for 
two  vcars  :  in  clu-mistiy,  zoology,  and  geology, 
and  Paleontology  -  -  *300 

All  these  arc  provided  by  Parliamentary  vote. 
In   addition  to  the  foregoing,  second   B.Sc.  candidates 
•nipi  tc  with  si-conil  B.A.  candidates  for  scholarships 
.<t   ."iO/.   per  annum   for  three  years,  in  mathematics  and 
natural  philosophy,  and  in  logic  and  moral  philosophy. 

\s  the  exhibitions  and  scholarships  now  open  to  B. A.  and 
B.Sc.  candidates  conjointly,  were  provided  for  candidates  in 
art  s  previously  to  the  institution  of  degrees  in  science,  their 
animal  value  is  not  included  in  the  preceding  statement. 

The  sum  annually  applicable  by  this  University  for  the 
promotion  of  science,  is,  therefore,  as  follows  : — 

-,£960 

-  320 

-  300 


Expenses  of  scientific  examinations  - 
First  B.Sc.  exhibitions 


Second  B.Sc.  scholarships 


Total    -        -.£1,580 

Of  this  total,  the  sum  of  SOI.  is  provided  by  Dr.  Arnott's 
endowment,  the  remaining  1,5001.  by  Parliamentary  vote. 

1  beg  to  add,  that  if  the  Commissioners  should  desire  any 
further  information  in  regard  to  the  working  of  the  system 
of  scientific  examinations  carried  on  by  this  University,  I 
shall  be  happy  to  afford  it,  either  by  letter  or  by  personally 
appearing  before  them. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

WILLIAM  B.  CARPENTER, 

Registrar. 

.1.  Norman  Lockyer,  Esq., 
Secretary,  &c. 


SlK. 


IMVERSITY  COLLEGE,  LONDON. 

University  College,  London, 

July  20th,  1870. 

BY  a  circular  letter,  dated  June  1/th,  18/0,  ad- 
dressed to  the  President  of  this  College,  Her  Majesty's 
Commissioners,  appointed  to  make  inquiry  with  regard  to 
Scientific  Instruction  and  the  Advancement  of  Science,  asked 
to  be  furnished  "  with  a  statement  of  all  sums  applied  to 
"  the  advancement  of  science  or  to  scientific  instruction" 
in  this  College  ;  and  the  President  forwarded  the  circular  to 
me,  with  directions  to  prepare  the  required  statement,  and 
to  transmit  it  to  you,  for  the  information  of  the  Commis- 
sioners. 

In  conformity  with  those  directions,  I  now  have  the 
honour  to  forward  the  accompanying  statement,  which  I 
lie},'  you  to  have  the  goodness  to  lay  before  the  Commis- 
sioners. 

I  remain,  Sir, 

Your  obedient  servant, 

JOHN  ROBSON,  Secretary. 
J.  Norman  Lockyer,  Esq.,  F.R.S. 


STATEMENT   OF  ACCOUNTS,   1826  to  1869. 
EXPENDITURE. 

£ 

I'm-hoLI  land  -  -  -     90,000 

Buildings  anil  furniture          -  -  125,070 

*  Book  s 4,425 

Anatomical  and  matcria  medica  museums      -       6,153 

lical,    physical,    and    physiological   ap- 
paratus      -  -  -      4,336 
Museum  of  comparative  anatomy  and  zoology          60:.' 
Birkbcck  laboratory  of  chemistry       -             -       .'i,lL'S 
Expenditure  beyond  the  College  share  of  foes     18,.'i93 

Do  do.  do.  amount  paid  to  pro- 
fessors in  augmentation  of  fees,  and  for 
annuities  and  pensions  -  10,lS(i 


•  Thr  College  lib  i  of   upwards  of   (18,000  volumes  and 

]i;  MINI  |  |i:irtof  which  has  been  derived  from 

H|   bequests.     I, ;.st   year    Mr.  .lames  .Morris  bequeathed  to  the 

•  el    to  tit.    litr   interest  of  hi-.  \vido\v.  the  whole  of  his 


The  whole  of  this   money  has  been  provided  from  the 
original  share   capital,  from    donations,  and   iron;    let 
no  part  whatever  of  it  having  been  derived  from  "  Parlia- 
mentary grants." 

The  special  attention  of  the  Commissioners  is  respect- 
fully directed  to  sections  4-9  of  the  College  Act  passed  last 
session,  copies  of  which  will  be  found  in  the  Calendar  for 
1S69-/0,  pp.  177-187. 


Particulars  of  DONATIONS  and  BEQUESTS  still  in  hand. 

(For  particulars  of  Investments,  sec  A.  in  the  next  page.) 

/.  General  Purposes. 


Name  of  Fund. 



Aimuul 
Income. 

Bacon  Legacy     - 
Hebb       „ 
Cama  Donation  • 

'.'.'.'.'.'.'. 

&     «.  d. 
550    0    0 

l-J    ii    (i 

!i  i 

//.  Special  Purposes. 


Holino  Legacy 


Atkinson— Morley 
Scholarships. 


Fillitcr     Exhibi- 

tion. 

1-Yllmves  Clinical 
Medals. 


Liston     Clinical 
Medal. 


Andrews  - 


Hume  Memorial 


Goldsmiil  Profes- 
sorship. 


Jews'  Commemo- 
ration Scholar- 
ships. 

Ricardo    - 


Cook  Memorial 
Holloway 

Peene  Library 


Robinson :  Flax- 
man. 


Retired     Profes- 
sors. 


Made      Scholar- 
ships. 


Slado   Prnfcssor- 


To  bo  applied  to  the  purposes  of  the 
Medical  Department  of  the  College  as 
the  Council  shall  order. 

For  founding  and  establishing  in  per- 
petuity three  scholarships  for  the  pro- 
motion of  the  study  of  Surgery  anioi  i rst 
the  students  of  the  College. 

To  found  an  exhibition  in  Pathological 
Anatomy. 

Two  gold  and  two  silver  medals  to  lie 
given  to  the  four  students  who  shall 
most  distinguish  themselves  byrcports 
on  the  medical  cases  in  the  hospital. 

Dividends  to  be  applied  in  defraying  the 
expense  of  a  gold  medal  to  be  conferred 
annually  on  the  most  deserving  pupil 
in  Clinical  Surgery  in  the  College. 

To  be  applied  to  the  purposes  ol'  the  Col- 
lege in  such  manner  as  the  Council 
shall  think  lit,  the  name  "  Andrews  "  to 
be  given  to  any  application  of  the  fund. 

Vpon  trust  for  the  establishment  of 
scholarships  to  advance  the  seieuee  of 
Jurisprudence  and  Politieal  Economy. 

Two-thirds  of  the  income  to  be  applied  to 
or  towards  the  maintenance  of  a  Pro- 
fessor of  Hebrew,  and  the  remaining 
one-third  to  or  towards  the  mainte- 
nance of  a  Professor  of  Geology. 

To  found  two  scholarships  of  15/.  a  year, 
tenable  for  two  years,  for  general  pro- 
ficiency. 

Originally  devoted  to  the  purchase  and 
maintenance  of  a  library  of  Political 
Economy,  but,  in  1857,  the  Council  re- 
solved to  apply  the  greater  part  of  the1 
income  to  the  foundation  of  a  scholar- 
ship in  Political  Economy  of  20/.  a  year 
tenable  for  three  years. 

For  an  annual  prize  of  books  in  the  Col- 
lege School  for  the  highest  proficiency 
in  Mathematics  and  NaturalPhilosophy 

To  be  applied  in  defraying  the  charges-  of 
educating  in  the  School  as  many  boys 

as  tin.-  income  shall  allow,  the  )' 

thoroughly  instructed  in  the  English 
language,  arithmetic, and  such  elemen- 
tary parts  of  the  sciences  as  may  be 
considered  useful  in  their  future  proba- 
ble station  and  employment. 
The  interest  to  be  annually  applied  to  the 

imrehasc  of  books,  chiefly  of  foreign 
itcraturc  and  science,  to  augment  the 
library. 

The  income  to  be  applied  towards  the 
preservation,  custody,  more  convenient 
anil  complete  exhibition  to  the  public, 
and  augmentation  of  the  Flaxman  Gal- 
lon in  the  College,  any  surplus  thereof 
to  be  applied  in  the  decoration  of  the 
Klaxman  Gallery,  and  in  the  purchase 
of  books.  engra\ings,  drawings,  and 
works  of  art. 

The  income  to  be  set  apart,  to  be  paid 
whenever  the  Council  thinklit,  to  such 
retired  professor  or  professors-  as  they 
shall  jnd;.'e  to  ha\e  lieen  least  remu- 
111  -rated  in  proportion  to  services  ren- 
dered to  the  Coll 

For  the  establishment  of  six  scholarships 
of  50?.  per  annum,  tenable  for  three 
years,  to  lie  a\varded  to  the  students  of 
Ihol'ollege  who  shall  most  distinguish 
themselves  in  drawing,  paint  i 
sculpture. 

For  the  establishment  and  endowment 
of  a  Professorship  of  fine  ait. 


000  0  0 

ir,2  o  o 

33  (I  0 

15  0  0 

8  10  0 

227  0  0 

52  0  0 

50  0  0 

30  0  0 

30  0  0 

.->  i.-,  o 

83  0  0 


53    0    0 
90    0    0 


0    0 


300    0    0 


210    0    0 


(•lielti  niierly    l'rufe;sor  of   Jurisprudence  in  the 


I  hereby  certify  that  the  foregoing  statements  are  cor- 
rect, to  the  best  of  my  knowledge  and  belief. 

JOHN  Ilonsox, 
July  20th..  1870.  Secretary  to  the  Council. 
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A.  INVBSTED  AND  OTHER  FUNDS. 


m 
Consols. 

New 

••Ipi'rCents 

Bank 
.      Stock. 

"  "                                       

SpcrCenU.        Now 
Reduced.   0p 

•  •                               i      - 

1 

I-M'M.Y 

-, 

1 

l!onil,a. 

Hadru. 

Bacon  Le.rac.v,  for  Kencnil  purposes 
liilln.  loan  to  hospital          -  ;!,IKH./ 
llchl>  legacy,  for  ditto 

£    a.  d 

41  **   1  •  '  1 

£    i.  d 

£     t.  J 

£    9. 

i 

—  —  —  ^_ 

e  t.  d 

1.1«  *4 

• 

e    ,.  ,i. 

t  ';i  :u:i  donation                    . 

»i*j  i-  J 

Holme    Fund,   for   Ihe  purposes  of 
the  Medical  Department  of  tlio 
College 

— 

— 

2,700    0 

- 

- 

2,896  IS 

10,000  0 

Atkinson-Morley  Surgical  Scholar- 
ships' Fund. 

- 

— 

— 

__ 

3,870    7 

Do.          do.           Accumulation  of 

dividends. 

•"• 

—  . 

in1,)     i 

FiUIter  Exhibition  Fund      - 

Dr.  Fellowes'  i                    l.-il  Fund- 
Liston  Clinical  .Mul.-d  Fund 

- 

Bl  

•" 

808  18 

Andrews'  Fund:  Exhibitions.Prizeg, 

292    '.'    . 

and  Scholarships  for  Proiicienev 

~* 

— 

4,970    2 

InOeneral  Literature  and  Science. 
1  'i  1  1  <  j    Accumulation  of  dividends  - 
Hume  Memorial    Fund:    Scholar- 
ships in  Jurisprudence    and   in 

178  10  11 

__ 

- 

- 

"'i:;  i;, 
1,080  13    5 

Political  Economy. 

Ditto    Accumulation  of  dividends  - 
Goldsmid  Professorships'  Fund     - 
lews'     Commemoration    Scholar- 
ships' Fund. 

1,000    0    0 

— 

— 

- 

«2    1    2 



_ 

Bicardo     Fund  :      Library      and 

Scholarship  in  Political  Economy. 
Ditto  Accumulation  of  dividends  -          
Holloway  Fund  :  SchoolExhibitions          _ 

— 



197  17    9 
389    9    8 

Cook  Memorial  Fund  :  an  annual  ,        — 

~~ 

— 

,u:;n    s    i 

school  prize    for   proficiency  in 
Mathematics  and  Natural   Phi- 

141   0    0 

losophy. 

IVene  Library  Fund:  for  the  pur- 
chase of  books,  chiefly  of  Foreign 
Literature  and  Science. 

— 

- 

- 

- 

,291    7    7 

Peel     Memorial      Fund:     Income 

1,745  15    1 

applied  in  sifts  of  books,  maps. 

and  other  aids  to  knowledge,  to 
Mechanics'  Institutions,  &c. 
H.  Crabb  Robinson  Fund  :  for  keep- 

ing up  Fluxman  Gallery,  &c. 
Retired  Professors'  Fund     - 
Library  Deposit  Fund 

1,058    4    0 

~* 

— 

Reserve  Fund  - 

— 

059    5    8 

~" 

73  13    5 

— 

— 

Brundrett     Fund      (reversionary 
after   the  death  of  annuitants) 

1,1442  11*.  3d. 

Hollier  Fund   (reversionary  after 
the  death  of  Mrs.  Hollier). 

~ 

_ 

— 

907  11  10 

—        -i.oiw   o  o 


PAPER  handed  in  by 
In  my  evidence  I  allude  to  a  subject  on  which  I 
proposed  to  make  a  suggestion  to  the  Commission  : 
namely,  the  removal  of  the  Mincralogical  Collection 
lo  South  Kensington,  with  the  rest  of  the  collections 
appertaining  to  natural  history. 

The  suggestion  I  would  make  in  regard  to  this 
removal  is,  that  the  biological  collections,  that  is  to 
say,  those  of  the  zoology  and  botany,  together  with 
thai,  of  palaeontology  (now  called  geology),  should  be 
united  to  form  a  National  Museum  of  Biology;  and 
that  the  Mineralogies!  Department  should  hereafter 
be  combined  with  the  Government  School  of  Mines, 
wherever  that  institution  may  ultimately  find  its 
home,  provided  that  its  distinctive  character  be. 
preserved. 

So  long  as  the  British  Museum  might  be  retained 
in  its  integrity,  or  its  collections  might  be  regrouped 
into  distinct  divisions  at  the  present  locality,  the 
mineral  collection  would  seem  to  be  in  its  place  among 
them.  But  when  once  a  separation  of  a  part  of  these 
collections  from  the  rest  is  determined  on,  the  logical 
position  of  a  collection  of  minerals  in  the  midst  of  a 
series  of  biological  collections  assumes  a  new  and  very 
questionable  phase. 

The  division  of  created  things  into  animal,  vegetable, 
and  mineral  is  no  longer  exhaustive  ;  it  no  longer 
represents  the  whole  world  known  to  science.  OrgaTiic 
chemistry  and  the  sciences  that  .leal  in  organisms 
treat  of  certain  forms  of  matter  that  are  organic  from 
one  point  of  view  and  yet  are  not  organic  from  another, 
and  even  inorganic  chemistry  deals  in  substances  Unit 
'iily  be  called  mineral  by  using  the  word  in  what 
must,  even  in  the  present  age,  be  termed  an  ambiguous 
sense.  The  place  of  a  collection  of  minerals  is  cer- 
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tainly  either  by  the  side  of  the  crystallised  products  of 
the  laboratory,  that  is  t,,  say,  it  should  aid  in  illusir.,- 
ing   the    science   of  chemistry,   or  that   place-   is   t,,  !„• 
found  where  minerals   are  most  completely  studied 
technically   as   well   as   scientifically,   that   is    to 
where  mining  is  especially  taught. 

The  term  mineralogy,  in*  fuel,  inade^nalelv  represents 
the  purport  of  a  science  the   limits  of  which    should 
include   the  morphological  and  the  el.-issilieai..ry  pro- 
blems of  chemistry  ;  for  the  mineralogist,  in  his  capacity 
of  crystallographer,  makes  a  study  of  the  former,  and, 
in   the  arrangement  of  a  mineral   colle.-lioi 
solve  the   latter  cla-s   of  problems,  but    does   so   with 
only  such  of  the  products  of  chemical  combination  a- 
he.  meet?  with  ready  formed   in  nature.      It  would  eer- 
tainly  be  we'd    if  the  traditional   perversity  which  has 
confined    mineralogy    to    natural    chemical     products 
should  be  broken  through   in  the  case  of  the  National 
Collection  of  Minerals,  which  is  now  by  far  the  first  in 
the  world,  and  which  might  then   be 'expanded  into  a 
complete   collection,  illustrating   all  definite  chemical 
products,  whether  formed  artficially  by  the   chemist-' 
art,  or  found  naturally  produced  by  the  pi. 
operation  in  the  great  laboratory  of  nature. 

The  collection    hiking  this  development  is  not  at  all 
inconsistent  with   its   being  connected  with  '.he  School 
of  Mines.     That  school,  under  any  form  that  m. 
given  it,  must  retain,  as  a  pan  of  its  system,  inMni 
in  chemistry,  and  a  great  collection  of  natural  and  arti- 
ficial chemical,  compounds  would  !»•  ipiile  appropriately 
placed    in   juxtaposition    with    the    other    collect 
illustrative   more  immediately  of  mining  industry  ami 
its  products. 

The  study  of  natural  minerals   in   their  relation  to 

•J  Q2 


•il 


UOYAI.  o'MMt  — ION  ON  S(II;NTIIK    INSTKUCTION,  ETC.: — APPENDIX 


xv. 


,„!„!„»  will  Hlwar  be  neee^:,rv,  as  will  Collections  to 
illustinle  il.  'I'll*'  National  (  Vllection  WOOM  well  BUb- 
*ervc  that  pnrposa  I'"'  »  National  Mini"?,'  Schoolj  and 
il  would  l'(-t  '"'  retained  in  connexion  with  such  an 
iiiMitutioii  as  tin-  additions  to  it.*  strictly  speaking 
ininend  part,  which,  it  is  K.  he  remembered,  will  always 
,,  ,,-nr.  ,-md  wi:l  need  :>  special  education  on  the 
,,  „  I  of  the  Keeper,  would  he  more  likely  to  l.e  kept  up 
in  Mich  a  connexion  than  if  the  collection  were  attached 
us  an  appanage  to  some  f:ve:it  eheniieal  laboratory, 
where  its  mineral  element  would  In-  liable  to  be  lost 
si- hi  of  or  i>\ergrown  by  the  purely  chemical  labora- 
tory element,  i'or  these  reasons,  1  consider  the  School 
of 'Mines  and  Metallurgy  to  be  the  best  and  most 
,, radical  destination  for  the.  Mineral  Department  oi 
l he  r.ritish  Museum  under  the  supposed  change  in  the 
distribution  of  the  collections;  and  1  think  this  is 
equally  so,  whether  the  objects  embraced  in  this  col- 


lection be  confined,  ns  at  present,  to  natural  minerals, 
or  whether  the  limits  of  that  collection  be  enlarged  in 
the  manner  1  have  proposed,  so  as  to  embrace  artificially 
funned  "  mineral"  or  chcmuutl  products. 

1  consider,  also,  that  it  is  equally  the  best  and  most 
logical  destination  of  the  collection,  whether  the  School 
of  Mines  be  retained  where  it  is,  or  be  removed  to 
another  site. 

Under  any  circumstances,  a  gallery  must  be  built  to 
contain  the  inincralogical  collection,  and  the  cost  of 
building  it  will  not  be  very  different,  whether  it  be 
associated  with  the  Biological  Museum  or  with  the 
School  of  Mines.  But  1  bog  leave  to  place  on  record, 
and  in  the  hands  of  Her  Majesty's  Commissioners,  my 
strong  opinion  that  the  least  appropriate  destination  of 
this  collection  would  be  in  association  with  a  Biological 
Museum. 

N.  STOKY-MASKELYNE. 
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I  had  carefully  read  and  considered  the  proposals 
contained  in  the  anonymous  communication  on 
"  p.otanical  Museums,"  published  in  "Nature  "  on  the 
23rd  March  last,  and  was  fully  prepared  to  deal  with 
them  had  they  been  made  the  subject  of  examination. 
Indeed,  ut  the  close  of  my  answers  to  questions  7739- 
40,  I  A\a-  proceeding  to  deal  with  them,  when  1  was 
interrupted  by  a  question  which  gave  a  different  direc- 
tion to  my  examination.  I  treated  the  communication 
in  "  Nature"  as  one  is  accustomed  to  treat  anonymous 
papers,  estimating  only  the  value  of  its  arguments. 
Now,  however,  as  it  appears  with  all  the  weight  which 
the  name  of  Mr.  Benlham  carries  with  it,  I  desire  to 
submit  to  the  Commissioners  my  views  :— 

1st.  On  the  statements  contained  in  the  paper, 
And,  2ndly,  on  the  matters  naturally  flowing  out  of 
those  statements. 

I.    The  statements  contained  in  the  paper. 

1.  The  views  expressed  by  Mr.  Bentk'm  regarding 
the  main  purposes  of  a  botanical  museum  and 
herbarium,  and  the  requirements  of  a  collection  for 
Mich  a  close  study  of  plants  ns  would  supply  a  "sound 
-  foundation  upo'u  which  the  science  of  botany  can  be 
"  usefully  established,"  arise  from  his  estimating  the 
science  of  botany  as  limited  to  that  particular  depart- 
ment of  it  to  which  he  has  devoted  his  life,  and  in 
which  he  has  done  important  service.  The  profound 
Mudy  of  plants  is,  in  his  view,  "their  accurate  deter- 
mination and  practical  classification,"  and  he  slates 
that  he  requires  for  its  prosecution  nothing  more  than 
i.n  exhaustive  herbarium  of  the  fragments  of  plants 
Mi,>pl\imr  the  diagnostic  characters  at  present  cm- 
ploje'd  for  distinguishing  genera  and  species,  with  a 
complete  library  and  staff  of  officers.  This  is,  in  my 
opinion,  a  very  defective  estimate  of  the  science  of 
botany,  and  of  the  materials  required  for  its 
advancement 

1,'obert  Brown  took  a  very  different  view  of  the 
profound  study  of  plants,  and  in  the  Botanical  Depart- 
ment of  the  llritish  Museum  he  tried  to  develope  that 
ina-ti-rl\  gra-p  of  the  science  which  is  to  be  found  in 
his  works,  bv  illustrating,  as  far  as  possible,  the 
hlnieUire  of  all  the  purls  from  the  lowest  to  the 
highest,  both  exiting  and  extinct.  Accordingly,  the 
National  Herbarium,  large  as  il  is,  forms  but  a.  par!  of 
the  Botanical  Collections.  The  specimens  placed  in  the 
outer  rooms,  which  exhibit  chiefly  the  form  and  struc- 
ture of  the  stems  and  roots  of  plants,  are  as  necessary 
i  I  of  the  purely  scientific  collection  as  the  dried 
foliage  and  flowers'  in  the  herbarium.  While  such 
specunens  "excite  the  interest,"  and  "gratify  the 
curiosity"  (and,  what  is  more  important,  instruct 
tlie  minds)  "of  the  general  public,"  these  are  very 
fur  from  being  their  principal,  still  further  from  being 
their  only  purpose  in  a  botanical  museum,  as  Mr. 
Bcntlmm  appears  to  imply.  The  scientific  investigator, 
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whose  notion  of  systematic  botany  is  somewhat  larger 

than  ascertaining  the  technical  name  and  Order  of  a 

plant,     consults     these     specimens     as     he     does     the 

herbarium.     It  is,  therefore,  a  mistake  to  suppose  that 

they,    "  when    once    placed,     require      no      further 

handling." 

The    purely   scientific    collection    of    the    British 
Museum  consists  of: — 

I.    The  herbarium,  comprising, 

a.  The  General  herbarium. 

b.  The  British  herbarium. 

<•.  Various  separate  small  and  complete  herbaria   ot 
historical  interest. 

II.    The  Structural  series,  comjirisiny, 

a.  The  fruit  collection. 

b.  The    collection    of    gums,    resins,    and    other 

natural  products. 

c.  The  general  collection,   exhibiting  the  form  and 

structure  of  plants,  and  consisting  of  the  larger 
specimens  chiefly  exhibited  to  the  public  ;  and 

d.  The  Microscopical  preparations,  illustrating  the 

minute  structure  of  recent  and  fossil  plants. 

2.  The  limitation  of  the   science   of  botany  to  the 
plants    now    existing  on   the  earth   is    another  grave 
defect.     No  subject  has  recently  received  more  atten- 
tion from  biologists  than  the  relation  between  existing 
and  extinct   plants   and   animals.     Every   philosophic 
estimate,  or   systematic  classification  of  the  one  king- 
dom or  the  other  must  include  the  fossil  as  well  as  the 
recent.     This  is  fully  acknowledged  and  acted  upon  by 
zoologists,  and   no   better   illustration    can   be  adduced 
than  Professor  Huxley's"  Introduction  to  the  Classifi- 
cation  of  Animals"   (1869).     In  botany,  also,  in   the, 
standard  and  only  complete    (Icucni.    Plitii/nri/m,   by 
Endlicher,  the  fossils  are  ranged   in  their   systematic 
position  with  the  recent  plants.     It   is  true  that   the 
Genera  Plantarum  now  in  progress,  of  which    Mr. 
Bentham   is  one  of  the   authors,   ignores  all   extinct 
plants.     This  retrograde  step  is   in  entire  accordance 
with     the  views     expressed     by     Mr.     Bentham    in 
"Nature."    A  systematic  account  of  the  T.ycopodiacor, 
which  took   no  notice  of  the  arborescent  forms  of  the 
pahcozoie  age,  or  of  the    (';/<•  ft<lr<r,  which  ignored  the 
numerous    forms    and    remarkable    variations    of   this 
order  in  the  secondary  rocks,  would  be  obviously  very 
incomplete  and  unsatisfactory.     In  forming  a  collection 
to  supply  a  sound  foundation  for  the  science  of  botany, 
it  would  be  as  reasonable  to  exclude  the  plants  of  any 
existing  botanical  province — say  Australia— as  to  omit 
those  which  have  existed  at  any  particular  period  of 
the  earth's  history — say  that  of  the  Wcalden. 

3.  The     distinction     which     Mr.     Bentham     draws 
between  a  herbarium  "for  the  close  study  of  plains'' 
and  one  for  their  "rapid  determination  without  dissec- 
tion "  is  most  undesirable,  and,  in  my  opinion,  practi- 
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cally  impossible.  No  botanist,  has  so  extensive  an 
acquaintance  with  (111!  vegetable  kingdom  us  to  lie  able 
to  make  "  ;i  close  sliuly,"  in  his  necessary  work,  of 
every  group  of  phials  he  inny  lie  naming  or  arranging  ; 
he  iniisl  in  many  groups  make  n  ••  i-;,pi,|  determination 
without  dissection."  I!'  Mr.  Bentham's  ili.sliiielion 
were  in  force,  ;unl  (he  two  herbaria  he  propo  • 
existed,  he  would  himself,  when  rapidlv  naming  some 

of  the  important  collections  which  have  pushed  I  In- •_  \\ 

his  hands,  have  often  been  driven  from  the  great 
scientific  collection  to  work  in  his  single  -'p'-clincn 
lierhariuin  with  the  "general  naturalist,"  "  the 
palaeontologist,"  ami  "the  mere  amateur."  Kverv 
systematic  botanist  is  at  first,  and  more  or  less  ail 
along,  a  "comparer"  of  plants.  The  man  who  betrins 
as  a  mere  comparer,  naturally  becomes  a  close  .-Indent 
under  the  influence  of  the,  collection  he  is  consulting, 
and  the  workers  lie  encounters  in  that,  consultation. 

4.  Mr.  Bentham'l  single  specimen  herbarium  is 
chiefly  intended  for  the  paleontologist,  and,  in  ad- 
dition, he  proposes  to  provide  him  with  "separate 
"  collections  of  leaves  and  fruits,  *  *  so  arranged 
"  as  to  enable  them  to  be  rapidly  glanced  over,"  and 
these,  it  is  added,  "would be  most  useful."  No  better 
testimony  to  the  utter  worthlessness  of  such  materials 
for  the  purpose  proposed  can  be  adduced  than  the 
criticisms  of  Mr.  Bcntham  himself,  on  the  evidence 
for  the  existence  of  the  natural  order  Protcaccff  in 
Europe,  from  leaves  found  in  Tertiary  strata.  Mr. 
Bentham  was  specially  fitted  to  deal  critically  with  the 
hundred  fossil  species  referred  to  this  Order,  as  he 
had  just  made  the  analysis  and  detailed  descriptions  of 
between  five  and  six  hundred  Proteaccce.  The  Order 
is  also  the  best  fitted  to  test  the  value  of  the  leaf 
characters  on  which  the  fossils  had  been  referred  to  it, 
because,  as  ho  testifies,  it  "  is  one  of  the  most  distinct 
"  and  most  clearly  defined  amongst  phanerogams," 
and  is  without  "  a  single  plant  intermediate  in  structure 
between  that  and  the  nearest  allied  Orders."  With 
regard,  then,  to  the  leaves  of  this  Order,  Mr.  Benlham 
says:  "  I  must  admit  that  there  is  a  certain  general 
'fades  in  the  foliage  of  this  Order  that  enables  us,  in 
'  most,  but  not  in  all,  cases,  to  refer  to  it  with  toler- 
;  able  accuracy — leafy  specimens  known  to  have  come 
'  from  a  proteaeeons  country,  even  without  flowers  or 
'  fruit — lilt  ax  to  detached  leaves,  1  do  not  know  of 
'  a  single  one  which,  in  outline  or  venation,  is 
'  exclusively  characteristic,  of  the  Order,  or  of  any  one 
'  of  its  genera."  I  cannot  reconcile  this  declaration 
by  Mr.  Bentham,  to  the  Fellows  of  the  Linncan 
Society,  as  their  President,  in  May  1870,  with  the 
statement  published  by  him  within  a  your  thereafter, 
that  such  a  collection  of  detached  leaves,  not  for  a 
limited  and  exceptionally  defined  Order,  but  for  the 
whole  vegetable  kingdom,  "  would  be  most  useful." 

1  must  further  observe,  that  Mr.  Benlhaiu  has  over- 
looked the  fact  that  a  large  proportion  of  fossil  plants 
have  been  determined  from  their  internal  struct nre, 
that  is,  on  evidence  which  no  mere  herbarium,  how- 
ever extensive,  can  supply,  far  less  one  for  rapidlv 
determining  plants  without  dissection,  or  a  collection 
of  detached  leaves.  The  palaeontologist  requires  the 
most  extensive  collections  possible  for  his  work,  nnd 
he  must  be  a  working  zoologist  or  botanist.  All  such 
work  done  by  mere  "  geologists,"  and  on  such  data  as 
Mr.  Bentham  proposes  to  supply,  would  always  deserve 
strong  condemnation. 

1 1.  In  considering  the  matters  naturally  flowing  out 
of  Mr.  Bentbam's  paper,  and  the  views  I  have  now 
expressed,  I  venture  first  to  submit  the  reasons  which 
make  it  desirable,  in  my  opinion,  to  retain  the  two 
herbaria  as  separate  and  independent  institutions. 

1.  The  two  herbaria  already  exist,  and  are,  to  a 
considerable  extent,  parallel  collections.  Mr.  Bentham, 
whose  extensive  private  herbarium  formed  the  founda- 
tion of  the  public  herbarium  at  Kew.  declared,  in  1S.">\ 
"  that  a  great  portion  of  the  additions  to  the  Banksian 
"  herbarium,  since  Sir  Joseph's  death,  are  duplieaie- 
"  of  those  already  at  Kew."  As  the  Banksian  plants 
form  less  than  a  quarter  of  tho-;"  now  existing  in  the 


British  Museum   herbarium,  the   duplicate.-  would  ]„., 
"ding  to  Mr.  lienlhain,  about  three  fourth-,   of  the 
whole.      Sir  William  Hooker,  al,o,  wh-  ,  ,,||,.,._ 

lions    form    the    gival     bulk    of   the    Kew   h.-i  barium, 
testified,  in  is.',*,  thai  -  ,|,,.  M,,  ,  ,,,„  ..j,,.,.;. 

it   extent   duplicate,  of  tho-e   at    Ken."      And  the 

present     Director     of     Ke\v     (;,,r,|,M.     ,.,„  ,  ,,bo|-:,led      III!-, 

statement  at  that  time.      In  ISfJO,  Sir  Willi: 
further    said,    in    red  rence     to     l!  Of    ||,,. 

>.alioiial  Herbarium  r,,  Kew,  us  atl'ectin'  ,;,,,,, 

there,    -To    Dr.    II  ,<,ker   and    m\-.-ll    it    lit. -rally   and 
"   truly  can  be  a  matter  of  no  c.,ii'-r.|uei 

-•   'l'1"1    I'-vo    herbaria     have    been    under    dill 

management,  and,  t<>   -ome  extent,  cxprcm  did 

result.-:  of  "I  he  dOM  .ludy  of  plant-."      The  imj 
bearing   of  this  consideration   on   botanical 
Britain  can   scarcely  be  overestimated.      O;. 
illustration  may  he   adduced.      The    mo-t  varied 

;m'    (i i-tnined    by    botanists    as    to    the  limits  of   :1 

species,   and    consequently   as    to    what    con-til 
duplicate.      Thus,  in  the  case  of  the  indigenous  I' 
ing  plants  of   P.rilain,   Mr.  lientham  considers  (hem  to 
form  1,27-1  species  ;    Dr.  Hooker,  in   hi.,  \-< 
makes    1,-I7:J    specie*  ;     Profe-.-or  Kabin-.'ton    im- 
the     number     to     |,(i|s     species.  ;     while    a     DOl 
adopting    the    views    which   Jordan   and  some    conti- 
nental   authors    ha\e   applied    to   local    flora-,    would 
make  them    three   or    four   times   more  numerous  than 
even   the   last  estimate.      It  is  rpiite  obvious  (hat  these 
different   botanists   ha\e   each    very    ditli-rent    DO 
as  to  "duplicates,"  and  that  a  distribution  undertaken 
by  Mr.  Bentham    would  eertainlv    result  in   the  I 
the    herbarium    of  plants    which    Dr.    Hooker    would 
consider  good   species,   nnd   the    "duplicate-,"   distri- 
buted  by  Mr.  Bentham   or  Dr.  Hooker  would   include 
numerous  plants  which  would   be  of  the  utmost,  \alno 
in  M.  Jordan's  eyes.      The   two  herbaria,  exist!:, 
they  do,   under  different  directors,   to  a    considerable 
extent  counteract  these  and  other  analogous  evils. 

III.  The  objects    of   the   two   herbiria   are   funda- 
mentally different,   and,    in   as   far  as   they  fulfil  th.-ir 
objects,  they  are   employed    for  totally   different    pur- 
poses.     The    National    Herbarium      at      the     British 
Museum    was    founded    in    1827    for    the   use  of   tin- 
scientific   botanist,    while    that    at    Kew    \\ . 
Hooker  says,   "originally    maintained    expressly    for 
the  use  of  the  gardens."     Thi.-  was  the  primarv  object 
for  which  Sir  \V.  J.  Hooker  accepted  the  private  her- 
barium of  Mr.  Bentham  in  1S.1.').     IJelbrelhat  vcar  the 
gardens    had   been    fulfilling    their    proper   function- 
without  a  scientific  herbarium  attached  to  them.     The 
two  editions   of  the  "  Ilortus  Keweii-: 
testimony  to  the  efficiency  of  the  gardens,  and  to  the 
value  of  the  collections  brought  together  there  under 
the  Aitons.     No  herbarium   of  any  kind,    I    believe, 
existed  at  the  gardens  during  their  time.  The  lianl.-iaii 
Herbarium  was  often,  and  for  a   long  time,  sv.-tema- 
tiddly  used   for    naming    the    Kew   plant.-;     and   the 
Strictly  Scientific   pert  ion   of  the   "Ilortns  ;\ 
was  the  work  of  Solander,  Dryander,  and    Brown,  the 
successive  ( 'nrators  of  the Piaiiksian  Herbarium.     I 
Sir  \\.  J.  Hooker,  the  sueee  -or  of  the  younger  Alton, 
who  raised  the  gardens  to  their  present  eininein 
no  public  herbarium  from  the  time  of  his  appointment 
in  18M  till  18o.5.    It  is,  therefore,  evident,  that  a 
scientific  herbarium  is  not  a  neecs-ily  to  the  etliciency 
of  the  Gardens  at.  Kew. 

It  is,  however,  certain  that  such  a  herbarium.-. 
W.  J.  Hooker  and    Dr.   Hooker  desired,    that    : 
sufficient  to  enable  the  o'licials  to    name  the  plants  in 
the  gardens,  would  lie  a  most    useful  adjniu 
as  it  would  save  the  great  waste  of  lime  which  would 
be  incurred  in   consulting  a  herbarium    at  a  di^i 
Inasmuch  a-i  growing  plants  are,  to  the  extent  that  they 
are  developed,  perfect,  and    permit  Thorough  examina- 
tion, it  is  obvious  that  the  single  -pecimc-n  herbarium, 
proposed   in   "Nature,"   would   meet   nil   the  n-- 
ments  at  Kew;   and  this  could  '',-  !,,  p;  , 
by  Mr.  Bentham,  from   the  duplicate-  net  required  in 
the  great  National   Herbarium,   all    being  accurately 
named  before  being  sent. 

4  t.) .; 
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I\  The  practical  difficulties  in  tin-  administration 
of  I  wo  .-cpai'iitc.  ami  '"  some  extent  independent,  her- 
baria woulil  IK-  numerous  and  serious,  ami,  in  tin-  course 
of  time,  a  condition  of  things  similar  to  what  at  present 

WeMllli      result.         It       Is      Heedless     to      speak      of    a 

on    herbarium,  consisting  of  single    IpeoillMaB  of 

each  ,-|Kvir-.  iM-causc  such  a  herbarium,  it'  praetiealile, 
would,  as  I  have  already  shown,  lie  utterly  worthless 
for  the  purpose-  to  which  it  is  proposed  to  be  applied. 
If  the  London  herbarium  were  to  contain  only  speci- 
inens  sent  by  the  keeper  of  a  herbarium  whose  notion 
of  I  lie  science  of  botany  was  routined  to  the  ''accurate 
determination  and  practical  classification  "  of  her- 
barium specimens,  it  is  obvious  that  the  palaeontologist 
would  not  find  there  the  materials  for  prosecuting  his 
work.  If.  on  the  other  hand,  the  London  herbarium 
were  constituted  to  be  of  real  use  to  the  palaeontologist, 
the  keeper  must  have  the  power  of  acquiring,  as  oppor- 
t unit v  offered,  the  suitable  materials,  rind  he  would 
necessarily  secure  collections  which  a  future  agitator 
might  demand  to  be  transferred  to  Kew,  with  as  per- 
tinent reasons  as  those  Mr.  Bcntham  now  employs. 

V.  It  is  not  an  unimportant  consideration  that  the 
continued  separate  existence  of  these  two  great  herbaria 
is  a  great  security  against  their  destruction  by  fire. 

VI.  The  expense  of  the  two  herbaria  is  very  small. 
I  am  unacquainted  with  the  amount  granted  for  Kew 
herbarium,  but  it  cannot  greatly  differ  from  that  re- 
quired by  the  National  Herbarium,  which  amounted 
for  the  financial  year    lately   completed  to  1,7671.     I 
know  of  no  way  in   which   the   country  can   at  once 
advance    the  interests  of  science   and    encourage    its 
students  at  a   smaller   cost  arid  with   more  important 
results  than  bv  maintaining  in  their  full  efficiency  the 
two  botanical  collections  at  present  existing. 

It  must  be  admitted  that  the  formation  of  a  single 
great  National  Botanical  Establishment,  comprising 
the  two  public  herbaria  now  existing  within  a  com- 
paratively small  distance  from  each  other,  is  a  very 
attractive  scheme,  and  should  the  Commissioners  think 
that  its  realisation  is  desirable,  I  submit  the  following 
considerations  as,  in  my  opinion,  essential : — 

I.  It  must  form  part  of  the  National  Museum  of 
Natural  History.  Such  a  museum,  as  far  as  it  is  an 
exhibition  of  biological  science,  will  consist  of  animals 
and  plants,  both  existing  and  extinct.  It  is  absolutely 
necessary,  in  the  study  of  geology,  that  the  plant 
remains  should  not  be  separated  from  the  animal 
remains  ;  and,  further,  it  is  as  necessary  for  the  satis- 
factory interpretation  of  the  fossil  plants,  as  well  as  for 
forming  a  true  estimate  of  the  vegetable  kingdom,  that 
the  recent  plants  should  not  be  separated  from  the 
fossil.  The  separation  of  any  one  department  would 
be  a  serious  injury  to  all. 

II.  ll    must  represent   the  whole   science  of  botany, 
and  not  consist  of  only  dried  foliage  and  flowers,  which 
constitute  a    herbarium  properly  so    willed;  and,  con- 
sequently, it   must  be  formed  on  the  principle  adopted 
bv     Hubert     Urovvn.   and    exhibited    in  the    Botanical 
Department    of  the    llritish    Museum,  and   not  on  the 
imperfect  plan  ad\ocaied  by  Mr.  Bentham. 

III.  It  must   be  placed  in    the    position  in    which  it 
will  be  most  serviceable  to  the  public,  and  most  . 
siblc  to  botanists,  and  that  place  is,  beyond  all  question, 
London.     The    statistics    which    I    submitted    on  the 
oeca-ion  of  my  examination  establish  this,  by  showing 
the    extent     to    which     ihe     botanical     collections     at 
the    British    Museum    are    made  use    of.      Further,    it 
is     universally    acknowledged    that    a    herbarium    for 
scientitic   use  must    exist    in    London.      The  long  ex- 
perience    of  Mr.     Brown    and    Mr.    liennett     in    the 
National  Herbarium  made  them  entertain  and  express 
very  decided    views  as   to  Ihis  necessity.      My  shorter 
i  \pcrience  has  been    long  enough  to  convince  me  that 
ils    remo\al   to   Kew    would    be   practically  placing  it 
out  of   the  leach  of  the  busy  men    who  frequently  use 
it  to  flu-  :>-:  of  Science,    Ol'eoursc,  the  working 

iiisl   who  devoles  himself  exelusively  to  the  science 


would  follow  the  collections  wherever  they  went  ;  but 
the  active  professional  man,  and  the  man  of  business, 
who  devote  their  spare  hours  to  botany,  would  he 
deprived  of  the  assistance  necessary  to  their  work 
which  they  now  obtain  at  the  British  Museum.  That 
such  men  do  a  large  proportion  of  the  scientific  work 
of  the  country  may  be  shown  in  many  ways,  as.  for 
instance,  by  the  fact  that  out  of  the  19  botanical 
memoirs  contained  in  the  last  two  volumes  of  the 
Linneaii  Transactions,  four  are  produced  by  profes- 
sional botanists,  and  15  by  others. 

The  late  Professor  Heufrey,W  as  representing  the 
botanical  teachers  of  London,  Sir  Charles  Lyell,'2)  for 
t  he  palaeontologists,  and  Dr.  Falconer,  W  Mr.  Bentham.O 
and  Dr.  Hooker!"1)  ha\e  recorded  it  as  their  decided 
opinion  that  the  interests  of  science  require  that  a 
public  herbarium  should  exist  in  London.  Such  a 
herbarium,  even  if  used  only  by  palaeontologists,  must 
be,  as  1  have  shown,  as  extensive  as  possible;  other- 
wise, it  will  tend  to  mislead,  like  all  other  imperfect 
sources  of  information. 

I  would  further  add,  in  favour  of  London  being  the 
proper  site  for  the  National  Botanical  Collections,  that 
important  collections  of  plants,  both  recent  and  fossil, 
accessible  to  students,  but  not  to  the  general  public, 
now  exist  and  must  still  remain  in  London.  Those 
are  :  Isl,  the  Linnean  herbarium,  containing  the 
plants  described  by  Linnaeus  ;  2nd,  the  great  Wal- 
lichian  herbarium  ;  3rd,  the  Smithian  herbarium  of 
British  plants,  all  belonging  to  the  Linuean  Society; 
4th,  the  collection  of  fossil  plants  belonging  to  tin- 
Geological  Society  ;  and,  5th,  the  extensive  public  col- 
lection of  fossil  plants  in  the  Museum  of  Practical 
Geology.  The  removal  of  the  National  Botanical 
Collection  from  London  would  so  separate  them  from 
these  collections  as  seriously  to  injure  their  value  to 
scientific  investigators. 

IV.  The  accommodation  provided  for  the  Botanical 
Department  in  the  New  Museum  of  Natural  History, 
the  plans  of  which  have  been  accepted  by  the  Trust  c 
of  the  British  Museum,  will  be  in  every  way  superior 
to  any   that   exist  in  the   world,    and  will  be  amply 
sufficient  to  accommodate  the  proposed  single  National 
Herbarium,  as  well  as  fully  to  display  the  structural, 
histological,  and   palaeontological  departments  of  the 
science.     All   the  requisites  specified  by  Mr.  Bentham 
for  the  close  study  of  plants,  excepting  the  connexion 
with  a  garden,  exist  to  a  greater  or  less  degree  at  the 
British  Museum,  and  some  of  them  in  a  greater  degree 
than    at    Kew.     That    living    plants    arc    a   requisite 
adjunct  to  a  herbarium,  is  in   opposition   to  the  testi- 
mony of  Mr.  Brown  and  Dr.  Falconer,  to  the  effect  Return  to 
that  there  is  no  necessary  connexion  between  a  herba-    c,'l 
rium  and  ii  garden  ;    and  is  opposed,  moreover,  to  the   p.  i-11-  !'.'•>• 
testimony  of  Mr.  Bentham  himself,  as  well    as  to  his   Rotumlo 
declaration  that  his  extensive  systematic  labours  have    (•,'„'; 
all  been     based    on    herbarium    specimens,    although   Xu.  ]ii>.]>.7. 
they  have    born    carried    on    in    close    proximity    to 
the  finest  scientific  garden  in  existence. 

In  the  event,  then,  of  its  being  resolved  to  maintain 
only  one  great  national  botanical  collection,  I  would 
submit  that  it  should  not  be  cut  off  from  the  allied 
biological  collections,  but  be  placed  with  them  in  the 
same  building  in  London.  And  that,  for  this  end,  the 
collections  presented  by  Mr.  Bentham  to  the  public, 
and  all  that  have  been  added  to  them  by  purchase  <>r 
presentation,  be  removed  to  London  and  incorporated 
with  the  National  Herbarium;  and,  further,  that  the 
extensive  botanical  library  formed  at  the  national 
expense  at  Kew  be  made,  with  the  Banksian  library, 
the  foundation  of  that  National  natural  history  library 
which  will  be  required  for  Ihe  National  Museum  of 
Natural  Ilistorv. 

It  is  necessary,  in  dealing  with  Mr.Bentham's  printed 
and  publicly  expressed  views  on  this  matter,  to  bear  in 
mind  that  he-  cannot  be  considered  an  unprejudiced 
witness.  I  have  frequently  referred  to  his  relations  io 
the  herbarium  attached  to  the  Royal  (lardens  at  Kew. 
He  has  thus  stated  the  reasons  by  which  he  was  in- 
fluenced in  prescntiiiir  his  herbarium  and  library  to  the 
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public,  in  IS.',-,:—"  I  thought,  (hat,  at  thai,   tin,,.,  there 
was  no  herbarium  ami    library  in   London  sullieieni  l\ 

open  for  the  use  of  botanists,  and  I  presented  the,,,  ..i, 

condition    thai,   they  should    C,,,.,,,   (|1(,    m,,.|,.ns   ,,,•., 

•('   national  herbarium  and  botanical  library,  I,,  be  kepi 

"  at  the  expense  of  Government,  and  open  t<>  ii,,.  free 

use  ol  botanists."     1  can  assert,  in  opposition  to  Mr 

yttv&ss3&£x&  ss^i^'fiTrtfT?8 

National  Herbarium  and  the  National  Library,  as  n,r     ••  •'     -      s  ""'•'""  '"  ""'l|v  " 

us  it  is   tin  adjunct   to  the  herbarium,  were   fu||v  and 

freely  accessible  to   botanists,   and    were   largely  used 

by  botanists;  and  this    I   am   able    to    maintain    from 

the  contemporary  records  of  this  Department,  us  well 

as  from   the   testimony  of  botanists   who  were    then 


Ml     the    habit    of   eonHllling    the  eolieetions        I',,,!,-,    the 

Influenceof  this  erroueom     uppo-itio,,,  Mr.  );,,,: 
made  bis  own  bcrbarinm  a  national   i..,tii,,iio,,  ..„„!  „ 

ru        '"    ""•   Mnksfan    l|erl,Mriuni,  and,  under    the  in- 
line spirit   of  rivah 
that  there  exbts  M  a  state  of  continual  competition"  N.i,,n. 

betweenthetwo  herbaria.      I  !u,i  su.v  that   Dr.  II, „,(,,.,• 

Mini   (In.  .mil ;,:          i     i-  -ii  '     p.  4"  I. 


,  ,      ie^Mompva 

''"'"I"'"1"," 'J  «wjr  to  the  injm  ii,,. 

pnl  be      ftfeonly  in  ke,.,,i,ix  with  the  motives  whirl, 

"'•"'••'"•'1   .'''"'    •'"     "'"    fl»<     thai     Mr.     II,.,,,!,,,,,,     III1W 

:'-"•'''-  ("r  ""•  incorporation  of  the  Hank-im,  I 
barium  with  that  of  whirl,  his  own  forms  t|,,.  ,„„.],.„. 


APPENDIX  XVI. 

EXTRACTS  from  the  Reports  fa,-  1867  and  1868  of  the  CMffM  „/'  <;,„-,  ,•„,„•<  „,-,/„.  Worcester   J.,-1,  ,1,1,1 
and  Hereford   Trnumnj    College,  of  which  the  Her.  Canon  <!,„•,,•  /'  I'nL-'^l.  '         ' 


The  cry  for  technical  education,  though,  perhaps,  not  very 
intelligent  or  clear,  points  to  a  more  extended  training. 
It  indicates  dissatisfaction,  as  regards  the  amount  of  Intel- 
ligence brought  out,  and  of  power  given  to  our  workmen, 
with  the  shortcomings  of  the  present  system  of  elementary 
education. 

Formerly,  a  third  year  of  study  for  special  subjects  was 
recognised,  and  at  one  time,  indeed,  a  residence  of  three 
years  was  all  but  imposed  upon  the  training  colleges  by 
the  Committee  of  Council,  whilst,  in  the  second  year,  alter- 
native subjects,  diversely  chosen  by  the  officers  of  the  various 
colleges,  formed  part  of  the  second  year's  course.  The 
alternative  subjects  have  been  withdrawn,  and  the  system, 
throughout  the  colleges,  has  been  compressed  into  a  rigid 
uniformity;  the  third  year's  course  has  been  abolished, 
and  therewith  the  best  preparation  for  assistants  on  the 
staff  of  the  training  colleges  themselves. 

The  examinations  of  the  Department  of  Science  and 
Art,  in  various  subjects,  seem  to  offer  a  remedy.  Although 
your  committee  think  it  undesirable  that  any  of  these  sub- 
jects should  be  taken  up  by  the  students  during  the  second 
year's  course,  unless  such  as  fall  in  with  it,  yet  these 
examinations  afford  the  means  of  partially  restoring  the  third 
year's  studies.  The  Committee  of  Council,  it  is  to  be  hoped, 
will  recognise  the  continued  residence  of  selected  students 
for  these  examinations.  Accordingly,  this  experiment  has 
been  set  on  foot  by  your  committee  ;  and  a  sub-committee 
and  classes  have  been  formed  in  accordance  with  the 
requirements  of  the  Department. 

On  another  subject  of  general  interest  with  reference  to 
training  colleges,  their  concern  with  technical  education, 
and  the  connexion  which  has  sprung  up  among  them  with 
the  Department  of  Science  and  Art,  it  is  expedient  to  make 
some  remarks.  In  the  Report  of  the  Committee  of  the 
House  of  Commons,  of  which  Mr.  Samuelson  was  chairman, 
one  of  the  recommendations  is — 

"  That  the  managers  of  training  colleges  for  teachers 
of  elementary  schools  should  give  special  attention  to  the 
instruction  of  those  teachers  in  theoretical  and  applied 
science,  where  such  instruction  does  not  exist  already." 

But  the  Committee  of  the  House  of  Commons  do  not 
appear  to  have  been  aware  that  the  training  colleges  can- 
not, as  formerly,  elect  the  subjects  in  which  they  will  seek 
examination.  This  was,  indeed,  the  system  at  first  pursued  ; 
but  it  has  long  since  been  superseded  by  the  course  laid 
down  in  the  syllabus,  and,  from  time  to  time,  more  and  more 
narrowly  contracted  at  their  will  by  the  Committee  of 
Council,  to  an  undeviating  uniformity  of  subjects.  The 
very  same  course  and  subjects  of  instruction,  under  existing 
arrangements,  are  prescribed  to,  and  required  from  the 
student  in  a  metropolitan  college,  in  a  college  amongst 
the  keenest  activities  of  manufacturing  life,  or  in  a  Welsh 
college,  preparing  teachers  for  remote  agricultural  valleys 
and  a  population  strange  to,  or  unversed  in  the  English 
tongue. 

The  re-action  from  this  rigid  curriculum  has  found  ex- 
pression in  the  introduction  of  science  classes  (so  popular 
amongst  the  students  that  the  authorities  of  the  training 
colleges  are  constrained  to  go  along  with  the  movement) 
in  connexion  with  the  Department  of  Science  and  Art. 

Yet,  there  is  much  in  this  movement  of  obvious  good. 
The  students  are  not  herein  examined  in  a  close  and  ex- 
clusive class,  limited  to  those  only  who  are  to  be  of  their 
own  profession.  On  the  contrary,  they  are  thrown  into 
open  competition  with  the  minds  mo?t  athirst  for  know- 


ledge  to  be  found  among  those  engaged  in  num.r,,,,, 
CaJings,  of  whieli  the  social  rank  is  not  very  different  (>,„„ 
their  own  1  hey  take  their  place,  as  it  were,  in  a  republic 
of  letters  for  all  those  eager  intellect,  who  would  carry  on 
to  special  subject  the  education  gained  in  the  best  of  our 
elementary  schools. 

Still,  the  distraction  incident  to  preparation  for  two  dis- 
tinct examinations  under  separate  department-,  is  not 
without  its  disadvantages. 

It  would  be  better  if  the  former  diversity  of  studies  in 
the  various  colleges  could  be  restore,!  In  I  ,,,,1,,,, 

ot  tlie  two  Departments  of  the  Education  Office 

It  would  go  further  still  to  meet  the  demand  for  technical 
education,  ,f  the  colleges  could  retain,  after  (h- 
course  was  finished,  selected  students  to  prepare  for  s] 
subjects  in  the  follow.ng  May  examinations  of  the  Depart- 
ment of  Science  and  Art. 

™s  experiment, indeed,  your  committee,  in  the  beginning 
of  1868,  endeavoured  to  carry  out,  as  they  believed,  with  the 
concurrence   of  the   Education   Department.       The  class 
list  for  the  subjects  in   which  their  students  sought  , 
nation  appears  in   the  present    Report  (p  \VJth 

regret,  then,  your  committee  learnt  that,  in  the  opinion  of 
the  Council  Office,  existing  Minutes  would  i.ot  warrair 
extension  of  the  time  of  training;  and  they  have,  therefore 
been   compelled,  with   great  reluctance,  to   suspend  their 
design. 

In  one  subject  in  which  the  Education  Dqmrtment 
authoritatively  avails  itself  of  the  Syllabus  of  the  Depart- 
ment of  Science  and  Art,  namely,  Drawing,  some  modifi- 
cation seems  requisite. 

At  present,  the  certificate  for  competency  to  teach  draw- 
ing is  given  for  passing  in  the  second  grade.  Now,  many 
students  have  reached  or  nearly  reached  this  at  the  end  of 
their  first  year ;  some  even  when  they  enter  the  college. 
But  the  third  grade,  or  art  teacher's  certificate,  lies  so 
far  beyond  the  second,  and  involves  the  expenditure  of  so 
much  time  in  the  preparation  of  the  pre-  up  of 

works,  as  to  make  nearly  hopeless  the  attempt  to  reach 
it  in  the  portion  of  time  which  the  college  can  all 
drawing. 

Yet,  it  is  most  desirable  that  those  who  have  evinced 
more  than  ordinary  talent  or  taste  in  this  direction,  should 
not  be  left  to  fall  back  from  the  proficiency  they  had 
acquired,  or  he  kept  with  the  body  of  the  students,  reite- 
rating work  they  have  already  mastered. 

Considering  the  impor;ance  of  drawing  to  the  school- 
master, whether  for  the  power  which  it  confers  on  hi- 
in  his  methods  of  teaching,  or  for  the  use  he  can  make  of 
it  as  a  subject  of  instruction,  a  recognised  intermediate 
stage,  between  the  certificate  of  the  second  grade  and  that 
of  the  art  teacher,  appears  to  be  called  for. 

RESULT  of  the  Examinations  of  the  >  isses  hcid 

in   connexion  with   the  Science  and    Art    Department 
May  1808. 

Animal  Physiology. 
I. — Daphne.  Mapp. 


Class  II. — Daphne. 


Geology. 

|    Class  III. — Mapp,  Spencer. 


Phi/sirnl  Geoyrnphy. 

Class  I.— Daphne  (1867),  Powell    1867),  Timms  ( 

4Q4 
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s  II.— 15a:  Bullock,  Jackson  (1867),  Mapp 

.    llratll,    \Vimdwiird. 

Class  111.  —  BinuiT.  Hutlor,  Booth,  Cowlishaw,  J.Doyle, 
IwU-ton.  Mill-ley,  I.  ,  Sargcant,  Padfield  (1S|J7>, 

Pcdli-y  ^iNi"'.  Spi'iKvr,  \Yilli;. 

Eh'iMittiii-y  Mut hematics. 
Clav-.  I. — Mapp. 

Class  11.—  l.uiloi-k.  Daphne,  Doyle,  Williams. 
Clas^  lii.     Inline:-,  Booth,  Butler,  Heath,  Lea,  Sargeant, 
I  ward. 


Theoretical  Mechanics. 

Clas,j  II.— Maj)]).  |  Class  III.— Doyle, 

(.'lass  V. — Spencer. 


Practical  JV«//r  uml  Solid  derm. 
(  lass  II. — Daphne,  Doyle.  |          Class  3. — Mapp. 

All  in  the  first  three  classes  in  each  suhject  received 
Queen's  Prizes;  those  in  the  first  two  classes  are  qualified 
\'.>  become  science  teachers. 

N.B.  —The  science  classes  in  connexion  with  the  College 
were  only  established  at  the  end  of  January  1S(!S. 


APPENDIX  XVII. 

UKPORTS  from  EXAMINERS  under  the  SCIENCE  AND  AKT  DEPARTMENT. 


The  following  Letter  was  addressed  to  the  Profcs- 
-inmil  Kxainincrs  for  Science  under  the  Science  and 
Art  Department  of  the  Committee  of  Council  on  Edn- 
eation.  South  Kensington,  on  the  loth  of  June  1871. 

Royal  Commission  on  Scientific  Instruction  and  th  • 
Advancement  of  Science, 

6,  Old  Palace  Yard,  S.W. 
Siii,  June  15th,  18/1. 

I  AM  directed  hy  the  Duke  of  Devonshire,  the  Chair- 
man of  this  Commission,  to  ask  you  to  be  so  good  as  to 
aid  the  Commissioners  in  their  inquiry  by  answering  (with 
the  least  possible  delay)  the  following  questions  with  refer- 
ence to  the  examination  papers,  under  the  Department  of 
Science  and  Art,  for  18/1. 

1 .  What  opinion  have  you  formed  as  to  the  amount  of 
good   which   is  done  by  the   South"  Kensington  System 
generally,  and  the  value  of  the  examination  in  the  different 
grades  1 

2.  What  is  the  evidence  afforded  as   to  the   practical 
nature  of  the  teaching? 

3.  What  opinion  have  you  formed  as  to  the  amount  of 
"  cram,"  and  the  power  of  testing  it  by  examination  ? 

4.  What  test   is  afforded,  by   passing  in  the  advanced 
papers,  as  to  the  fitness  of  a  candidate  to  become  a  teacher? 

5.  Whether  any  evidence  is  afforded,  in  the  badly  spelt 
and  ungrammatical  papers,  that  they  are,  as  a  rule,  the 
work  of  young  persons? 

I  have  the  honour  to  be, 

Sir, 
Your  obedient  servant, 

.1.  NORMAN  LOCKYER, 

Secretary. 


Siu, 


The  following  replies  were  received  : — 

Roval  Military  Academy,  Woolwich. 
June  25,  1871. 

IN  compliance  with  the  wish  you  have  done  me  the 
honour  of  expressing,  I  beg  to  submit  the  accompanying 
report,  premising:  — 

1st.  That  I  have  had  no  experience  as  inspector  of  schools 
connected  with  the  Science  and  Art  Department,  and  but 
a  few  years'  connexion  with  it  as  examiner,  and,  therefore, 
my  knowledge  of  the  inner  working  of  those  schools  must 
necessarily  be  limited,  and  my  opinion  of  little  weight. 

L'ud.  That  my  subject  is  a  peculiar  one — one  that  is  only  of 
late  years  fully  recognised  as  a  necessary  branch  of  education, 
and,  consequently,  much  in  want  of  a  text  book  within  every 
one's  reach — one,  moreover,  that  requires  a  considerable 
amount  of  previous  mathematical  training,  if  any  extensive 
knowledge  of  it  is  required,  or  (for  even  an  elementary 
course)  models  and  aids  to  learning  which  are  not  attain- 
able by  all  who  take  it  up.  I  must  beg,  therefore,  that  the 
exceptional  nature  of  the  case  may  be  taken  into  considera- 
tion while  reviewing  my  remarks  upon  the  results  that 
have  passed  through  my  hands.  I  beg  to  submit  that  the 
•rs,  owing  to  the  system  of  payment  by  results,  are 
.  too  apt  to  look  upon  the  Science  and  Art  Department  as 
having  been  established  to  supply  a  source  of  income  fur 
themselves,  rather  than  for  the  promotion  of  education,  and, 
owing  to  this  feeling,  resent  any  innovation  or  alteration  in 
the  style  of  examination,  or  in  the  course  of  study  in  any 
given  subject,  which  they  think  will  interfere  with  the 
number  of  their  successes  in  that  suhject.  They  appear  to 
insist  upon  having  a  minute  syllabus  of  the  course  of  study 
requisite  for  any  subject  taken  up  for  examination,  and  any 
deviation  from  this  syllabus,  or  even  the  setting  of  a  question 
in  a  form  not  familiar  to  them,  is  made  the  subject  of  dire 


complaint.  In  my  own  case — when  fir.it  appointed  examiner 
in  subject  I, — 1  offended  in  both  these  respects,  and  the 
letters  of  remonstrance  from  teachers  were  many,  and  bitter 
in  tone.  Some  averred  that  the  questions  were  impossible, 
others,  that  they  were  beyond  the  reach  of  ordinary  mortals, 
and  one,  that  1  knew  little  or  nothing  of  the  subject.  This 
was  because  the  syllabus  laid  down  in  the  Directory  had 
not  been  exactly  adhered  to. 

Now,  I  beg  to  submit  that  teachers  ought  not  to  be 
permitted  to  dictate  to  the  Department  or  the  examiner  in 
reference  to  any  particular  examination  which  is  intended 
to  test  general  knowledge  in  a  certain  subject,  and  that  the 
syllabus  should  give  the  barest  outline  of  the  subject  or 
grade  of  subject  it  refers  to,  merely  indicating  the  points 
ut  which  the  course  of  study  in  that  subject  should  begin 
and  end. 

I  would  also  beg  to  submit  that  more  stringent  rules 
should  be  established,  and  carefully  carried  out  by  com- 
mittee and  inspectors,  to  prevent  students  attempting  too 
much,  and  to  prevent  teachers  from  encouraging  them  in 
those  attempts.  I  would  suggest  that  some  means  should 
be  devised  by  which  a  student  should  be  debarred  from 
taking  up  an  "  advanced  "  paper  in  any  subject  unless  he 
had  previously  obtained  a  class  in  the  "  elementary, "  or 
from  attempting  an  "honours"  paper  till  he  had  passed 
well  in  the  "  advanced."  The  difficulties  to  be  met  with 
in  carrying  out  this  system  would  doubtless  be  great,  and, 
equally  doubtless,  have  been  under  the  consideration  of  the 
Department. 

In  consequence  of  the  plain  evidences  of  the  "  cram  " 
system  pursued,  which  are  afforded  by  the  results  that  have 
passed  through  my  hands,  I  beg  leave  to  give  my  unquali- 
fied opinion  that  no  student  who  has  obtained  even  a  first 
class,  in  either  first  or  second  grade,  should  be  allowed,  on 
the  strength  of  that  success  only,  to  constitute  himself 
a  teacher  of  others.  (I  again  beg  to  remind  you  that  I 
am  speaking  only  from  experience  in  my  own  peculiar 
subject.)  In  the  case  of  "  honours,"  things  would  he 
different.  A  successful  candidate  in  that  grade  would 
probably  be  well  qualified  to  undertake  the  tuition  of  begin- 
ners, being  most  likely  experienced  as  a  draughtsman,  and 
well  grounded  and  practised  in  mathematical  reasoning. 

One  of  the  questions  submitted  for  my  consideration  has 
reference  to  the  writing  and  spelling  of  the  candidates.  On 
this  point  I  am  but  little  qualified  to  form  an  opinion,  as 
in  my  subject  scarcely  any  writing  has  been  hitherto  re- 
quired. The  words  scholarship,  exhibition,  problem,  or,  now 
and  then,  a  word  or  two  of  explanation,  have  been  the  only 
means  that  I  have  as  yet  had  of  judgment  on  this  point, 
but  1  have  always  considered  the  handwriting  to  be  very 
fair,  indeed,  and  do  not  remember  any  instance  of  flagrant 
mis-spelling.  This  year  I  had  a  question  in  my  paper  that 
required  a  short  written  answer,  and  on  conferring  with  my 
assistants  I  find  that  we  are  agreed  that  both  spelling  and 
writing  were  on  the  whole  very  good. 

I  have  only  to  add  that  if  I  can  possibly  afford  Her 
Majesty's  Commission  information  upon  any  other  points 
connected  with  my  position  as  examiner  to  the  Science  and 
Art  Department  they  have  only  to  command  me. 

I  have,  &c. 

F.  ALF.  BRADLEY. 

To  the  Secretary, 

Royal  Commission  on  Scientific  Instruction. 


The  College,  Homerton,  E., 

July  M,  1871. 

I  HAVE  the  honour  to  acknowledge  the  receipt  of 
your  communication  dated  June  15th.    My  absence  from 
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England  has  prevented  an  earlier  reply.     A  copy  of  your 
letter  forwarded  to  me  failed  to  reach  me  while  abroad. 

My  connexion  with  the  Science  und  Art  Drp-irtmcn 
not  been  of  long  duration.     I  have  superintended  only  two 
examinations  in  machine  construction   anil   drawing.  "  Fur- 
ther, I   ought  to  remnrU  that  there,  is  at  present,  a 
difficulty  in  securing  the  proper  teaching  of  the  subject    j.| 
which  I  examine.     There  lire  no  satisfactory  Kngli.sh 
books    of  machine    design  of  ;MI  clcnicniary  character.      In 
(iermany  and  in  1'Yance  some  progr.  ,11   made  iii 

reducing  to  method  the  principles  of  machine  design,  und 
treatises  have  been  prepared  for  use  in  polytechnic  schools, 
for  which, at  present,  we  have  no  equivalent.  Such  mate- 
rial-; as  exist  in  our  engineering  literature  are  cither  con- 
tained in  treatises  too  ditlicult  for  use  by  the  class  of 
students  who  come  up  for  these  examinations,  or  are 
scattered  in  a  fragmentary  way  through  treatises  on  I 
departments  of  engineering.  The  result  is,  that,  whilst 
machine,  drawing  is  fairly  taught,  machine  design  is,  at 
present,  hardly  taught  at  all.  Subject  to  these  icm 
have  pleasure  in  returning  the  following  answers  to  the 
questions  of  the  Commissioners: 

1.  In  forming  an  opinion  as  to  the  good  effected  by  the 
science  examinations,  three  points  maybe  considered:  — 
(a.)  Whether  the  examiner  can,  by  the  form  of  the  examina- 
tion paper,  direct  and  gradually  improve  the  character  of 
the  instruction  ;  (4.)  whether  the  system  of  the  Department 
secures  fairly  competent  teachers;  (c.)  lastly,  whether  it 
creates  sufficient  interest  to  secure  the  formation  of  classes 
and  the  attendance  of  students. 

I  am  of  opinion  that  the  examiner  has  the  power,  to  a 
considerable  extent,  to  direct  and  shape  the  teaching.  Re- 
commendations which  I  thought  it  desirable  to  make  after 
the  examination  in  18/0,  had,  I  believe,  the  effect  of  improv- 
ing the  character  of  the  teaching,  especially  in  the  better 
schools,  and  the  results  in  18/1  were  more  satisfactory 
than  in  1S7<>. 

As  to  the  competence  of  the  teachers,  I  must  speak  with 
rather  less  satisfaction.  In  many  of  the  schools  the  teach- 
ing is  good,  hut  many  of  the  teachers  have  not  sufficient 
practical  acquaintance  with  the  details  of  machinery  to 
re-ider  their  teaching  effective.  Probably  an  examination, 
which  is  mainly  an  examination  in  drawing,  appears  easier 
to  many  than  it  really  is,  and  thus  the  teachers  are  tempted 
to  send  up  students  who  are  unprepared  to  pass  the  exami- 
nation. It  is  to  be  hoped  that  the  failure  of  inefficient 
teachers  to  pass  their  students,  the  gradual  improvement  of 
the  more  efficient  teachers,  and,  above  all,  the  introduction 
of  suitable  elementary  text-books,  in  this  subject,  may  in 
time  secure  a  higher  standard  of  teaching. 

As  to  the  third  point  mentioned  above,  nearly  three 
thousand  students  offered  themselves  for  examination  in 
machine  construction  last  year,  a  number  so  large,  that  it  is 
evident  that  a  considerable  stimulus  to  instruction  in  this 
subject  is  created  by  the  system  of  the  Science  Depart- 
ment. 

2.  The  question  of  the  Commissioners  as  to  the  practical 
nature  of  the  teaching  has  already  been  answered  in  the 
above  remarks.     The  teaching  in  the  subject  in  which  I 
examine  does  not,  in  my  opinion,  attain  so  high  a  standard 
as  it  is  desirable  and  practicable  that  it  should.     I  have 
pointed    out   some    special    causes   which   have  hindered 
its   improvement,   and   I  have  also  mentioned  that  it  is 
improving. 

3.  I  am  of  opinion  that  in  so  wide  a  subject  as  machine 
construction,  the  examination  for  which  requires  skill  as 
well  as   knowledge,   cramming  may  be   prevented,  if  the 
examiner  is  sufficiently  careful. 

4.  It  is,  no   doubt,  highly  desirable  that  teachers  of  an 
important   technical  subject  of  this  kind   should   have  a 
higher  training  than  is  implied  in  the  fact  of  their  ability 
to  pass    the   advanced  stage  examination.     For  example, 
it  is  important  that  all  teachers  of  this  subject  should  have 
some  general  knowledge  of  the  strength  and  resistance  of 
materials  and  structures.    I  have  set,  in  the  advanced  stage, 
some  questions   involving   elementary  knowledge  of  this 
kind,  but  it  is  impossible,  at  present,  to  make  the  answering 
of  these  a  condition  of  passing  the  examination. 

5.  The  papers  in  machine  construction,  in  the  elementary 
and   advanced   stages,    do   not   involve   written    answers. 
Hence  I  have  formed  no  opinion  on  the  point  to  which 
attention  is  directed  in   the  fifth   question   of  the  Com- 
missioners. 

I  have,  &e. 

W.  CAWTHOKNE  UNWIN. 
J.  Norman  Lockyer,  Esq.,  F.R.S. 


2GOGO. 


School  of  Miliiaiy  Kngiiifcriiig.  Chatham, 
S'"'  June  L'l,  1*71. 

I.v    reply  to   the  questions  in  your  letter  of  the  I. -,t!i 
instant,  I  have  the  honor  to  state: — 

1.1    h-ive  ,,,,!y  ind  i  'and  1871, 

Of  the   Booth    Remington   System,  und  that  only   in  one 
.subject,  building  construction. 

oj.ii, ion   I  ;-,,_  j, 

f.illy  stuted  in  my  report  to  tl,<-  Secretory,  :  I  Art 

Department,  dated  ;  ih  June  I  ^7<). 

:  :  this 

my  report,  which  is  now  in   tl, 
»™  s  "nil  Art  l)i-p:ii-tni.-ii!,  (or  printing. 

H  will  be  M-CII  from  tlieic  reports  that  the  opinion  I 
formed  last  year,  as  to  the  knowi. -d-r  ,.f  the  students,  ami 
uto  the  teaching,  WM  a*  a  .lens  it  could  p.. 

ue,  but  that  the  improvement  this  year  is  very  mark' 

I  think  that  there  is  reason   to  expect,  for  some  yean, 
further  improvement  in  the  teaching,  and,  in  that  caae, 
feet  can  hardly  fail  to  be  to  get  rid  of  a  number  , 
(crior  methods  of  construction  in  details,  now  uicd  locally, 
and  to  bring  into   more  general  use  tho,e   methods  which 
are  considered  the  best. 

-'.  The  leaching  has  this  year  improved  much,  and  is 
m  the  right  direction  to  give  a  practical  knowledge  of  the 
subject,  but  there  is  room  for  great  improvement,  which 
may  be  attained  by  the  more  general  use,  by  the  teachers,  of 
large  diagrams  and  models. 

I  should  s;iy  that  such  diagrams  and  models  of  the 
simpler  details  of  construction  arc  already  supplied  to  some 
extent. 

A  special  Text-book  is  also  a  great  desideratum. 

.'!.  Taking  "  cram  "  to  mean,  that,  by  it,  a  student  is 
enabled  to  give  a  correct  answer,  the  meaning  of  which  he 
does  not  undentend,  there  is  little  opportunity  for  "  cram  " 
in  this  subject. 

The  examinations  are  almost  entirely  by  drawing,  and 
if  a  student  can  draw  a  detail  of  construction  correctly,  he 
must  generally  understand  the  construction  itself. 

4.  None. 

5.  The  papers  being  almost  entirely  drawing  papers,  no 
evidence  is  afforded  on  this  point. 

I  have,  &c. 

HENRY  \Vu,\v, 

The  Secretary,  Lt.-Col.  H.  K. 

Royal  Commission  on  Science. 


Sin, 


39  Ashburnham  Grove,  Greenwich,  S.  !•'.., 

June!'-1,  1S71. 

IN  compliance  with  your  letter  of  the  15th  inst., 
respecting  the  examination  papers  under  the  Department  of 
Science  and  Art  for  18/1,  1  beg  leave  to  state  that  1  have 
thought  over  the  several  questions  contained  therein,  and 
have  now  the  honour  to  furnish  the  following  answers : — 

1.  My  opinion,  as  to  the  amount  of  good  which  is  done 
by  the  South  Kensington  System,  may  be  expressed  as 
follows :  it  puts  within  the  reach  of  young  persons  the 
means  of  acquiring  technical  education  which  they,  if  left 
to  their  own  resources,  could  not  obtain,  and  who  would, 
probably,  remain  ignorant  of  fundamental  principles  and 
theories  which,  in  after  life,  will  be  found  to  be  most  useful 
to  them.  It  encourages  industry,  inasmuch  as  it  induces 
them  to  devote  their  spare  time  to  improving  their  minds, 
instead  of  wasting  it  in  idleness.  It  suggests  subjects  for 
study  adapted  to  the  various  tastes  and  circumstances  of 
the  students;  and,  upon  the  whole,  it  cannot  fail  to  make 
them  better  artisans,  and,  consequently,  better  members  of 
society.  The  examinations  provoke  a  spirit  of  emulation 
among  the  students,  and  also  stimulate  them  in  their 
studies. 

'2.  The  evidence  afforded  as  to  the  practical  nature  of  the 
teaching  is  such  as  to  lead  to  the  supposition  that  the 
teachers  arc  upon  the  whole  qualified  for  their  work;  and 
the  advanced  papers,  for  instance,  show  that  a  decided  im- 
provement has  taken  place  since  the  same  candidates  worked 
the  elementary  papers,  thereby  proving  that  a  benefit  has 
been  conferred  upon  those  who  have  received  instruction  in 
this  manner. 

3.  With  regard  to  the  amount  of  "  cram,"  and  the  power 
of  testing  it  by  examination,  I  may  mention  that  the  sub- 
ject of  naval  architecture  is  so  wide,  and  the  questions  that 
can  lie  given  are  so  numerous  and  varied,  that   unless  the 
student  has  been  fairly  taught,  he  must  inevitably  fail  at 
the  examination. 

4.  The  test  afforded,  by  passing  in  the  advanced  papers, 
as  to  the  fitness  of  a  candidate  to  become  a  teacher  in  naval 
architecture  is,  that  he  thereby  displays  a  fair  knowledge  of 
practical  shipbuilding,  and  shows  that  he  understands  the 
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principle*  of  drawing  to  a  seal...  ami  the  geometry  of  ship- 
building or  wlmt  is   technically  culled  "  laying off 

,1,-ncc,  i'i  my  opinion,  is  afforded  in  the  badly 
spelt  anil  unnn.mmatical  papers  that  they  are,  as  a  rule,  the 
work  of  young  persons. 

I  have,  &c. 

W.  H.  HASKCOMD, 
Examiner  in  Naval  Architecture, 

Science  and  Art  Department. 

The  Secretary, 

Roval  Commission  on  Science, 
6,  Old  Palace  Yard,  S.\V. 


SIR, 


127,  Harley  Street,  Cavendish  Square, 

Juncl'l.  1S71. 

I    KXCI.OSK  a  paper  containing  my  replies  to  the 
questions  you  ask  in  your  letter  of  the  15th  June. 

I  am  sorry  to  see  that  the  drift  of  the  questions  indicates 
hostility  to  the  scheme  under  which  science  teaching  is 
now  promoted.  As,  for  some  years,  I  was  Principal  of  the 
Engineering  College  at  Putney,  the  only  attempt  made  in 
this  country  to  give  a  good  scientific  practical  education, 
I  have  for  a  long  time  had  the  suhject  before  me,  and  I 
became  convinced  that  it  was  hopeless  to  expect  anything 
like  an  "  ficole  Polytechnique  "  in  England,  unless  the 
Government  would  set  it  on  foot. 

If  any  plan  is  to  be  successful,  it  must  begin  by  encou- 
raging science  teaching  in  a  humble  manner  over  a  very 
wide  area,  so  that  those  who  have  aptitude  for  such 
studies  should  be  found  out. 

The  next  step  is  to  provide  for  the  higher  scientific  edu- 
cation in  connexion  with  actual  applications  of  theory, 
laboratories,  and  workshops,  a  forge  or  foundry,  actual 
surveys,  both  superficial  and  geological. 

Such  a  plan  has  been  conceived  and  partly  carried  out. 
ircess  was  sufficient  to  show  that  it  was  necessary  to 
have  Government  aid  to  perfect  it,  and  the  experiment  was 
brought  to  a  close  by  the  difficulties  which  attended  a 
project  depending  solely  on  private  aid,  chiefly  that  of  the 
Duke  of  Buccleuch,  and  some  others. 

The  Government  has  lately  recognised  the  necessity  of 
such  a  scheme  for  the  civil  engineering  service  of  India. 

In  returning  my  answers  to  your  questions,  I  may, 
perhaps,  be  permitted  to  add,  that  I  hope  the  recommen- 
dations of  the  Commission  will  be  for  the  improvement  of 
existing  means  of  encouraging  science,  and  not  for  dis- 
couraging them ;  and  I  say  this  disinterestedly,  for  I  must 
soon  retire  altogether  from  my  work  in  the  education  of  the 
country,  and  shall  regret  very  much  if,  after  labouring, 
inore  or  less,  for  30  years,  I  should  not  be  able  to  discern 
real  steps  of  progress  in  this  subject 

There  has  been  much  talk  about  scientific  education, 
some  little  advance  to  it :  a  noble  encouragement  by  Sir 
Joseph  YVhitworth,  the  schemes  of  the  Government  in 
the  School  of  Mines,  the  School  of  Naval  Architecture,  and, 
then,  the  more  prominent  place  assigned  to  science  in  the 
older  Universities  and  in  the  University  of  London.  But 
the  discovery  of  scientific  aptitude  in  the  labouring  and 
middle  classes  is  only  provided  for  by  the  examination  of 
-  -ience  and  Art  Department,  at  South  Kensington, 
which,  if  judiciously  managed  and  steadily  continued,  will 
stimulate  and  bring  out  the  great  mass  of  latent  force 
which  must  exist  in  our  people. 

I  have,  &c. 

The  Secretary  of  the  B.  M.  COWIE. 

Royal  Commission  on  Science. 


MATHEMATICS. 

I.  As  to  the  general  value  of  the  South  Kensington 
scheme,  I  think  it  has  stimulated  the  desire  to  obtain 
scientific  knowledge,  and  called  into  being  the  teachers 
who  impart  it.  The  amount  of  good  will  be  greater  or 
less  according  to  the  popularity  of  the  teacher,  and  his 
judgment.  All  that  the  Department  can  do  is,  to  secure 
proficiency  in  the  subject  which  he  professes  to  teach,  but 
this  will  not  secure  the  teaching  faculty,  nor  the  power  to 
attract,  nor  the  power  of  selecting  proper  students  for  the 
class.  The  examination  it-clf  shows  the  result  of  these 
qualities,  as  well  as  the  scientific  acquirements  of  the 
;ier. 

There  is  very  great  difference  in  the  three  grades  of 
abject  in  which  I  examine. 

Slay  i.  A  very  little  acquaintance  with  algebra  as  far 
as  a  simple  equation,  geometry  as  far  as  it  is  contained  in 
the  first  book  of  Euclid,  and  arithmetic,  will  secure  a  second 
class. 


A  Ltreat  number  of  boys  are  sent  in  who  know  very 
little'."  As  they  do  not  pass,  they  merely  give  trouble 
which  is  of  small  consequence.  Of  those  who  do  well 
(class  i.)r  I  generally  should  say  that  they  have  acquired 
some  mathematical  facility.  Of  those  who  pass  in  class  ii., 
a  fair  proportion  may  be  said  to  have  some  useful  mathe- 
matical knowledge.  A  great  many  are  not  very  satisfac- 
tory, but  they  get  a  class  by  marks,  and  ought  not  to  be 
discouraged  or  rejected. 

Stage,  ii.  We  require  that  those  who  pass  should  get 
fair  marks  in  two  subjects  at  least.  No  one  can  get  a  class 
by  one  subject  only.  The  paper  contains  questions  in 
algebra,  geometry,  and  trigonometry.  Too  many  take  the 
paper  only  because  they  have  passed  the  first  stage,  and 
fail.  Still,  speaking  of  those  who  pass  in  this  stage,  I  am 
of  opinion  that  they  have  made  a  good  step  in  the  subject. 

Stage,  iii.  These  men,  also,  speaking  of  those  who  pass, 
and  leaving  out  of  the  case  those  foolish  candidates  who 
know  very  little,  and  think  it  a  fine  thing  to  say  that  they 
took  an  advanced  paper,  show  a  very  fair  progress  in 
mathematical  knowledge. 

Putting  all  this  together,  I  think  a  very  fair  amount 
of  good  is  done  by  the  system.  I  think  the  grades  i.,  ii., 
iii.,  in  mathematics,  are  very  fairly  distinguished,  and  that 
progress  from  one  to  the  other  is  real  progress. 

II.  There  are  many  teachers  who  know  their  business 
and  teach  well.     There  are  some  whose  pupils  show,  by 
their  papers,  that  they  are  not  well  taught.     These  we  try 
to  discourage.    This  year,  one  school  was  reported  as  show- 
ing, in  the  aggregate,  that  the  teacher  is  incompetent,  and 
it  was  recommended  that  no  payments  should  be  made. 

The  "  practical  nature  of  the  teaching  "  is,  however,  a 
phrase  which  I  hardly  understand.  In  my  subject,  part 
is  theory,  part  is  practice.  I  think  the  theoretical  ques- 
tions, corresponding  to  what  we  called  "  book  work  "  at 
Cambridge,  are  better  answered  than  the  questions  which 
are  of  the  nature  of  problem,  rider,  or  example.  I  appre- 
hend that  this  is  a  specimen  of  the  universal  experience  of 
examiners,  who  would  all  tell  the  same  tale. 

We  can  hardly  expect  there  will  be  many  teachers  who 
have  the  faculty  of  making  thorough  mathematicians. 
There  is  a  natural  gift  of  this  kind  which  is  rare;  besides, 
the  capacity  of  being  made  a  mathematician  is  not  universal 
either. 

III.  The  amount  of  "cram"   is  considerable   in   some 
subjects,  such  as  geometry  and  the  introductory  part  of 
trigonometry. 

In  the  former  subject,  it  is  an  undoubted  fact  that 
Euclid  is  learned  by  heart  in  many  schools.  A  question 
distinctly  put  in  the  words  of  Euclid  can  be  answered  by 
such  scholars.  It  is  not  easy  to  check  this.  If  an  enuncia- 
tion is  changed,  it  is  generally  changed  for  the  worse. 
We  try  to  add  to  the  demonstration  of  u  proposition  in  the 
same  question,  some  rider  to  which  we  give  half  the  marks, 
because  it  determines  whether  the  proposition  has  been 
understood  as  well  as  learned. 

In  trigonometry  it  is  easily  checked.  The  questions 
are  so  set  that  the  crammed  student  is  betrayed  at  once. 

In  mathematics  it  is  tolerably  easy  to  check  "  cram," 
when  you  get  beyond  the  elements.  It  is  always  possible 
to  set  questions  which  are  easy  enough  to  the  well-in- 
structed student,  and  throw  out  the  "  crammed  "  com- 
pletely. 

IV.  This  is  already  answered  under  I.     The  fitness  of 
the  candidate  to  become  a  teacher  is  tested  to  this  ex- 
tent :  you  ascertain  the  acquirements  of  the  teacher.    The 
examination  of  his  pupils  gives  us  a  measure  of  his  capa- 
city for  teaching  that  which  he  knows. 

The  first  qualification  is  sufficiently  tested  by  his 
passing  in  the  advanced  papers,  and  if  his  employers  wish 
for  a  higher  test,  a  very  efficient  one  is  afforded  by  the 
honours  paper, 

V.  There  is  no  doubt  that,  in  the  elementary  stages 
i.,  ii.,  the  majority  of  candidates  are  very  young,  and  often 
very  ill  educated  ;  writing,  spelling,  and  power  of  ex- 
pression being  in  such  cases  defective.  Sometimes  we 
have  to  remark  that  such  candidates  would  have  been 
better  employed  in  completing  their  elementary  education. 
Hut,  taking  the  examination  generally,  it  is  not  true  that 
the  majority  are  too  young  or  too  ignorant  of  spelling,  and 
certainly  the  successful  students  are  not  liable  to  any  such 
imputation. 

It  is  especially  in  Ireland  that  numbers  of  candidates 
are  sent  up,  who  are  too  young  and  too  ignorant  of  spell- 
ing and  composition.  No  particular  harm  is  done,  as  they 
all  "  fail."  This  will  correct  itself  in  time,  as  teachers  will 
not  persevere  in  sending  up  pupils  who  fail. 

B.  M.  COWIE. 

June  21,  1871. 
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REPLY  to  QUESTIONS  relating  to  the  K.xamination*  con- 
ducted   by  the    Department    ol'    Science   anil    Ail,   hy 
T.  Arclier  Hirst,  Ph.D.,  I-'.R.S.,  formerly  Professor  of 
Mathematics   in    University   College,    London ;    now 
Assistant  Registrar  in  the  University  of  London,  and 
K.xaminer  in   the    Higher    Pure    Mathematics  for  the 
Department  of  Science  and  Art,  South  Kensington. 
Qi'isliiin  1.   "  What  opinion  have  yon   formed  us   to  the 
"  amount  of  good  which  is  done  by  the  Si, nth  Kensington 
.•in  generally,  and  of  (he  value  of  the  ",  in 

"  the  different  grades?  "—I  believe  that  the  Science,  and  Art 
Department  are  doing  good  service  by  promoting  instruc- 
tion in  science,  and  by  affording  aid  and  eiicoiirau. 
towards  the  foundation  and  maintenance  of  science  school-, 
and  classes  throughout  the  country.  The  system  a 
animations  they  have  instituted  is  comparable,  in 
of  thoroughness  and  utility,  with  any  now  in  existence. 
These  examinations  have  revealed,  and  also  increased,  the 
de  mv  for  scientific  instruction  on  the  part  of  the  middle 
and  artisan  classes,  and  they  have,  moreover,  proved  the 
necessity  of  supplementing  the  present  action  of  the  de- 
partment by  measures  more  directly  calculated  to  raise  the 
character  and  tone  of  the  existing  instruction  in  science. 
Under  present  circumstances,  the  practice  of  paying  teachers 
according  to  the  results  of  competitive  examination  is, 
perhaps,  as  good  as  could  be  devised  for  rendering  teachers 
more  painstaking ;  it  does  not,  however,  sufficiently  secure 
good  teaching.  Competitive  examinations,  by  means  of 
papers  which  have  to  be  worked  under  pressure  of  time, 
are,  at  best,  but  a  very  imperfect  test  of  the  soundness  of 
the  knowledge  possessed  by  candidates,  and  of  the  training 
which  they  have  received ;  and,  as  a  consequence  of  this,  \ve 
find  that  those  who,  in  reality,  are  most  successful  in  prepar- 
ing candidates  for  such  examinations  do  not  rank  amongst 
the  best  teachers,  and  frequently  are  not  even  good  ones. 
They  do  not,  as  a  rule,  teach  with  that  singleness  of  pur- 
pose which  is  so  essential  to  sound  education ;  the  ex- 
amination-value of  their  lessons  occupies  too  prominent  a 
place  in  their  own  thoughts,  as  well  as  in  those  of  their 
pupils  ;  the  true  objects  of  study  are  thereby  overlooked, 
and  a  love  for  it  checked  rather  than  fostered.  The 
extraordinary  development  given,  in  recent  years,  to  the 
system  of  competitive  examinations  is,  in  fact,  far  from  being 
an  unmixed  good.  A  deterioration  in  the  quality  of  the 
instruction  given  accompanies  the  rapid  increase  in  the 
number  of  those  who  receive  it.  To  the  universal  struggle 
to  score  marks  at  competitive  examinations,  or,  rather,  to 
the  habit  of  study  which  is  engendered  by  the  too  ex- 
clusive preparation  for  this  struggle,  I  am  inclined  to 
attribute  most  of  the  prevailing  superficiality  of  scientific 
knowledge.  The  only  remedy  for  this  to  which  I  look 
with  any  degree  of  hopefulness  is  the  establishment  of 
well-organised  training  schools  for  teachers, — schools 
wherein  those  who  intend  to  devote  themselves  to  teaching 
should  not  only  have  opportunities  for  extending  and 
maturing  their  own  knowledge,  but  also  for  exercising 
themselves  in  the  art  of  teaching  under  the  direction  and 
inspection  of  the  best  masters  of  that  art.  The  more  fre- 
quent contact,  too,  with  superior  minds,  which  would  be 
secured  to  him  in  such  a  school,  would  do  more  towards 
raising  the  morale  of  the  teacher,  and  giving  him  a  proper 
appreciation  of  his  high  vocation  than,  perhaps,  any  other 
measure  that  has  been  proposed.  In  my  answer  to  question  4 
I  shall  probably  have  occasion  to  return  to  this  subject. 

Question  2.  "  What  is  the  evidence  afforded  as  to  the 
practical  nature  of  the  teaching?" — I  am  not  sure  that  I 
correctly  understand  the  bearing  of  this  question  on  the 
examinations  which  I  have  had  to  conduct,  and  to  which  I 
prefer  to  limit  my  remarks.  To  me,  the  most  practical 
teaching  of  pure  mathematics  is  simply  that  which  is  most 
thorough  and  theoretically  sound;  that  which  seeks,  above 
all  things,  to  establish  habits  of  accurate  reasoning,  which 
tolerates  no  shirking  of  difficulties,  and  no  looseness  or 
obscurity  of  expression  ;  that,  finally,  which  keeps  mere 
manipulation,  according  to  rule,  in  due  subordination  to  a 
clear  comprehension  of  the  nature  and  origin  of  rules. 
Judged  by  this  standard,  the  worked  papers  submitted  to 
me  at  the  South  Kensington  Examinations  afford  very  little 
evidence, indeed,  of  teaching  of  a  practical  nature.  For  reasons 
before  alluded  to,  I  am  quite  prepared  to  admit  that  these 
papers  may  represent  but  very  imperfectly  the  result  of  the 
teaching  which  their  writers  have  received.  Making  all 
due  allowance  for  this,  however,  evidence  enough  remains 
of  the  prevalence  of  mathematical  teaching  which  is  not 
practical,  because  it  is  not  sufficiently  sound  and  well 
grounded  on  principles. 

Question  3.  "  What  opinion  have  you  formed  as  to  the 
"  amount  of  '  cram,'  and  the  power  of  testing  it  by  exami- 
"  nation'.'  "  To  some  extent  1  have  already  answered  this 
question.  By  "cram, "in  mathematics,  I  understand  tin- 
loading  of  the  memory  with  vfihid  answers  to  anticipated 
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1'  the  element*  of  any  science.    A  teacher! 
Fore,  ought  to  be  able  to  pass  an  exiuninu- 
higher  branches  of  the  subject  he  professes  i 
however,  is  a  very  insufficient  test,  indeed,  of  his  lit,,. 
teach.     Other  qualities,  moral  and  intellectual,  u. 
m  a  teacher,  the  presence  or  absence  of  wind,    •,-.' 
examinations  cannot  in  the  least  reveal.    This  brings  u» 
again   to   the   subject    of  the   selection    and    training    of 
teachers,  touched  upon  in  my  answer  to  question  I.     I  am 
convinced  that  it  is  the  question  of  most  pressing  import- 
ance in  the  present  inquiry,  and  I  trust  that,  through  the 
intervention  of  the  present  Commission,  more  decided  steps 
towards  its  solution   will  speedily  be  take,,.      I   -  ,„  aware 
that,  at  present,  a  certain  number  of  teachers   are  \  • 
brought   to   London  for  the  purpose  of  hearing  lectures 
delivered  by   Professors  Huxley,  Frankland,  and    Cutlme, 
and  of  attending  practical  classes  conducted   under  their 
superintendence.      An  extension  of  this  practice,   in   the 
shape  of  a  well-organized  and  supported   training  college 
for  teachers  of  science,  is  now  greatly  needed.     It  is  to  such 
a  college  that  we  must  chiefly  look  for  the  production 
class  of  teachers   possessing  wider  culture,  more  matured 
knowledge,   higher   aims,   and   greater  savoir  fairt 
those  upon  whom  candidates  for  competitive  examinations 
are  now,  for  the  most  part,  dependent. 

Qiii-slinii  5.  "  Whether  any  evidence  is  afforded,  in  the 
"  badly  spelt  and  ungrammatical  papers,  that  they  arc,  as  a 
"rule,  the  work  of  young  persons  ?  "—Bad  spelling  and 
grammar  do  occasionally,  but  not  very  frequently,  disfigure 
the  worked  papers  which  are  submitted  to  me.  "  The  haste 
with  which  such  papers  are  written  sufficiently  accounts  for 
the  fact,  and,  consequently,  I  attach  but  little  importance 
thereto.  The  subject  in  which  I  examine  being  the  higher 
mathematics  solely,  very  young  persons  are  necessarily 
excluded  from  competition. 


MEMORANDUM  in  Answer  to  Questions  proposed  by  the 
ROYAL  COMMISSION  on  SCIENTIFIC  INSTIU.  i  ION. 

1.  The  existence  of  the  South  Kensington  System  pre- 
supposes that  there  are  persons  who  wish  to  acquire  a 
knowledge  of  one  or  more  branches  of  science.  1  huve  no 
doubt  that  the  direct  effect  of  the  system  is  to  induce  those 
persons  to  pursue  the  studies  in  which  they  are  int. 
with  more  system  and  thoroughness  than"  they  would  do, 
at  least  in  all  ordinary  cases,  if  left  to  themselves.  It  pro- 
duces also,  I  suppose,  the  indirect  effect  of  inducing  many 
to  study  one  or  more  branches  of  science,  who  would  other- 
wise have  paid  no  attention  to  such  matters. 

With  regard  to  th ••  v.due  i.f  the  examinations  I  may 
remark,  that,  with  a  few  exceptions,  the  .successful  candi- 
dates are  arranged  in  two  grades,  and  in  two  classes  in  each 
grade:  four  classes  in  all.  There  are  two  papers  of  questions, 
one  for  each  grade.  Speaking  with  reference  to  the  subject 
in  which  I  have  acted  as  examiner,  vi/..,  theoretical  me- 
chanics, I  may  state,  that  those  who  get  into  the  lower 
class  of  the  lower  grade  have  all  given  evidence  of  having 
acquired,  at  least,  a  real  knowledge  of  the  very  elementary 
parts  of  the  subject;  those  who  stand  high  in  the  lower 
class,  and  those  in  the  higher  class  must  know  the  leading 
facts  of  the  science,  and  be  able  to  reason  on  them  anil  to 
work  examples  in  them.  Those  who  pass  in  the  advanced 
paper  must  have  studied  to  some  purpose  as  much  of  tin- 
science  as  can  be  treated  without  a  knowledge  of  the 
differential  calculus,  while  those  who  pass  well  in  it  «ivc. 
dear  evidence  of  having  thoroughly  mustered  the  sir 
up  to  the  point  indicated. 

The  few  exceptions  mentioned  above  are  those  who 
in  honours.     In  this  part  ot  the  examination  th:1  questions 
asked  arj  such  as   could    only   be    answered   by  cam! 
having  a  very  considerable  knowledge  of  the  Mibjtvr.  such, 
for  instmce.  p.;  might  !  1  by  a  v,  r;r 
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It  may  be  well  to  add  that  the  test  applied  is  sufficiently 
strict  to' ensure  the  failure  of  a  considerable  proportion  of 
the  candidates  in  each  grade. 

The  value  of  the  examination,  then,  consists  in  this, 
that  it  supplies  candidates  with  an  obvious  motive  for 
mastering  instead  of  playing  with  their  subject,  it  enables 
them  to  judge  of  their  success  in  their  study,  and,  doubt- 
U"-s,  in  very  many  cases,  it  serves  as  an  Inducement  to  begin 
:.lywhic.h  would  not  otherwise  have  been  taken  in 
hand.  In  this  view  the  value  is  very  great. 

(-'.)  If  1  rightly  understand  this  question,  I  should 
say,  speaking  with  reference  to  my  own  subject,  that  a 
person  who  has  learned  such  matters  as  the  properties  of 
the  centre  of  gravity,  the  relations  between  the  forces  siding 
on  simple  machines,  the  principles  of  rectilinear  and  circu- 
lar motion,  the  pressure  of  fluids,  the  conditions  of  Dotation, 
&c.,  has  learned  matters  of  a  very  practical  nature.  It  is, 
however,  to  he  borne  in  mind,  that  in  most  practical  work 
the  rules  actually  used  are  not  the  first  principles  with 
which  science  is  conversant,  but  are  secondary,  and  are 
derived  in  many  cases  from  the  principles  of  several  sciences. 
Consequently,  a  knowledge  of  scieutific'principles  would,  in 
ordinary  case*,  be  of  little  direct  use  to  an  artisan.  The 
indirect  use,  however,  would,  1  suppose,  be  very  great,  e.g. 
in  cases  which  cannot  fail  to  arise,  when  the  accustomed 
rule  has  to  be  varied. 

(3)  A  candidate  is  said  to  "  cram,"  I  suppose,  when, 
without  understanding  the  matter,  he  commits  to  memory 
answers  to  particular  questions  which  the  examiner  is 
thought  likely  to  ask.  I  have  observed  very  little,  if  any, 
work  of  this  kind  in  the  answers  to  my  questions.  In  my 
opinion,  an  examiner,  by  carefully  framing  his  questions, can, 
almost  without  fail,  prevent  any  candidate  from  passing 
who  trusts  mainly  to  "  cram,"  understood  as  above. 

I  may,  perhaps,  be  allowed  to  state  further,  that  I  very 
much  doubt  whether,  in  any  but  the  most  exceptional  cases, 
candidates  could  hope  to  pass  by  using  their  memories 
without  their  understandings.  Thus,  even  if  such  simple 
questions  are  asked  as  "  What  is  meant  by  the  specific 
"  gravity  of  a  solid  or  liquid?"  or  "  State  the  three  laws 
"  of  motion,"  it  rarely  happens  that  the  statements  are 
quite  satisfactory,  except  those  made  by  the  better  class  of 
candidates,  showing,  either,  that  no  attempt  has  been  made 
to  commit  such  points  to  memory,  or,  else,  that  the  memory 
has  failed. 

The  case  in  which  "  cramming  "  may  be  occasionally 
resorted  to  with  success  is,  I  suppose,  when  a  candidate  has 
studied  only  part  of  his  subject,  and  at  the  last  moment 
gets  up  at  hazard  a  proposition  or  two  in  the  other  parts 
which  he  does  not  know,  on  the  chance  of  their  being  set ; 
but,  then,  it  will  rarely  happen  that  he  will  select  the  right 
propositions,  and,  even  if  he  do,  he  will  commonly  fail  to 
write  them  out  correctly. 

4.  A  candidate     who   passed    high    on    the    advanced 
paper  might  be  safely  set  to  teach  candidates  for  the  lower 
paper.     I  mean,  of  course,  so  far  as  his  knowledge  is  con- 
cerned.    Such  a  person,  it  may  be  added,  will  increase  his 
own  knowledge  of  the  subject  by  teaching  others. 

5.  A  considerable  number,  but  quite  a  minority,  of  the 
candidates  show,  by  bad  spelling  and  want  of  power  of 
expressing  their  meaning,  that  they  are  comparatively  un- 
educated.  I  suppose  that  these  are,  for  the  most  part,  young 
persons  of  the  artisan  class. 

JOHN  F.  TWISDEX,  M.A. 
Examiner  in  Theoretical  Mechanics. 
June  21,  1871. 


Machinery  Department,  Royal  Arsenal, 
SIR,  July  13,  18/1. 

Ix  reply  to  your  letter  of  the  15th  June  18/1, 
respecting  certain  questions  with  reference  to  the  examina- 
tion papers  under  the  Department  of  Science  and  Art  for 
1S71,  I  have  the  honour  to  furnish  the  following  answers 
for  the  information  of  His  Grace  the  Duke  of  Devonshire, 
and  the  Royal  Commissioners  on  Science. 

l.sV  qncntiiiR.  "  What  opinion  have  you  formed  as  to  the 
"  amount  of  good  which  is  done  by  the  South  Kensington 
"  System  generally,  and  the  value  of  the  examination  in 
"  the  different  grades?  " 

I  am  decidedly  of  opinion  that  good  is  being  done, 
probably  not  so  much  as  may  appear  upon  the  surface,  still 
it  is  a  useful  agency  for  disseminating  real  knowledge  among 
a  class  of  men  where  scarcely  rmy  knowledge  existed  before. 
In  my  ofF.ci  y  I  am  constantly  in  want  of  men  of  a 

superior  class  for  Turkey,  who  have  not  only  to  be  good 
workmen  themselves,  but  they  require  to  be  qualified  to 
men  in  a  professional  capacity.  In  selecting 
such  teachers,  I  rarely  find  one  who  could  answer  the 
questions  in  the  elementary  papers,  unless  they  happen  to 
have  been  connected  with  these  classes ;  workmen  in 
general,  and  even  good  workmen,  know  next  to  nothing  of 


any  mechanical  subject  which  is  not  a  part  of  their  handi- 
craft.    Of  course,  there  are  many  exceptions,  but ,  M  a  rule, 
it  is  so,  and  no  one  has  had  a  better  opportunity  than 
myself  of  finding  this  out,  because,  for  a  number  <>\' 
past,  I  have  been  in  search  of  such  men  ;  but   1  am   1 
hope  that  the  efforts  of  South   Kensington  will  gradually 
work  a  change  for  the  better. 

Another  point  is  raised  in  this  No.  1   question,  namely, 
"  the  value  of  the  examination  in  the  different  gr, 
This  is  a  more  difficult  point  to  answer;  at  the  same  time,  I 
do  not  see  any  better  mode  of  ascertaining  the  result  of  the 
teaching  than  by  the  present  system.     If  the  examinations 
were  left  to  local  efforts,   I   fear   that   there   would    be  a 
greater  tendency  to  partiality  than  is  the  case  at  present. 
In  my  opinion,  the  questions  are  often  fairly  answered  by 
some  who  have   not   acquired   much   of  the  real  n: 
knowledge  of  the  subject. 

•2inl  ijiifstioii.  "  What  is  the  evidence  afforded  as  to  the 
practical  nature  of  the  teaching?  " 

This  is  a  most  important  question,  referring  to  my  own 
subject  of  Applied  Mechanics.  I  am  under  the  impi-. 
that  some  of  the  teachers  have  but  little  practical  acquaint- 
ance with  the  subject,  that  they  have  derived  thtir  know- 
ledge mostly,  if  not  altogether,  from  hooks;  this  is  wrong; 
it  seems  to  me  that  the  teachers  should  be  men  who  have 
been  applying  mechanics  practically  for  some  time,  and 
who,  in  addition,  have  acquired  the  book  knowledge ;  the 
two  sorts  in  combination  are  essential. 

,'W  question,  "  What  opinion  have  you  formed  as  to  (lie 
"  amount  of  '  cram,'  and  the  power  of  testing  it  by 
"  examination  ?" 

There  is  evidence  of  a  good  deal  of  "  cram,"  but  I  do 
not  see  how  it  can  be  avoided  under  the  circumstances,  but 
"  cram "  is  better  than  nothing,  and  when  the  good  men 
leave  the  classes,  it  will  be  found  that  the  good  seed  will 
bear  fruit  afterwards. 

4th  question.  "  What  test  is  afforded,  by  passing  in  the 
"  advanced  papers,  as  to  the  fitness  of  u  candidate  to 
"  become  a  teacher  ?" 

I  have  carefully  considered  this  question,  and,  in  my 
opinion,  there  is  no  evidence  whatever  that  such  men  are 
qualified  to  become  teachers. 

5th  question.  "  Whether  any  evidence  is  afforded,  in  the 
"  badly  spelt  and  ungrammatical  papers,  that  they  are,  as  a 
"  rule,  the  work  of  young  persons?  " 

The  answers  given  in  the  papers  are  so  varied,  that  no 
general  inference  can  he  drawn ;  there  are  some  who  can 
write  and  spell  correctly,  but  have  no  real  knowledge  of 
the  subject,  while  others  show  real  knowledge  who  may  spell 
very  badly. 

I  have,  &c. 

JOHN  ANDERSON,  LL.D. 

The  Secretary,  Examiner  in  Applied  Mechanics. 

Royal  Commission  on  Science. 


Royal  Institution,  Albemarle  Street, 
SIB,  June  I?.',  1S71. 

THE  results  of  the  examination  of  18/1  had  not 
reached  me  when  your  letter  of  the  15th  arrived,  but  1  am 
now  in  a  position  to  answer  the  questions  which  the  Duke 
of  Devonshire  and  the  Commission  of  which  his  Grace  is 
chairman  have  done  me  the  honour  of  submitting  to  me. 

My  relation  to  the  South  Kensington  examinations  is 
this : —  I  set  all  the  examination  papers,  and  organise  a 
staff  of  gentlemen  as  assistant  examiners.  These  are 
divided  into  two  portions  who  respectively  take  charge  of 
the  two  subdivisions  of  experimental  physics  comprised  in 
the  examination.  Two  principal  assistant  examiners  are 
appointed,  who  take  charge  of  the  honours  papers,  and 
who  also  check  and  revise  the  other  papers.  With 
two  gentlemen  I  have  been  recently  in  communication 
regarding  the  questions  which  you  have  submitted  to  ire. 

1.  In  reply  to  the  first  question,  I  have  to  state  that 
the  two  principal  assistant  examiners  arc  decidedly  of 
opinion  that  through  the  agency  of  such  examinations  as 
that  just  concluded,  a  great  amount  of  sound  scientific 
knowledge  is  diffused  throughout  the  country.  This,  I 
may  add,  is  the  opinion  which  I  formed  of  the  effect  of  the 
examinations  when  I  read  the  examination  papers  myself. 

'2.  The  second  question  is  this:  "  What  is  the  evidence 
afforded  as  to  the  practical  nature  of  the  teaching  ?  "  It  is 
difficult  to  answer  this  question,  the  term  "  practical"  is  so 
eminently  vague.  If  by  it  is  meant  teaching  by  aid  of  ex- 
periments and  suitable  apparatus,  then  the  teaching  must 
be  defective  in  a  great  number  of  cases.  The  teachers  in 
this  country  have,  never  had  any  systematic  training  in 
practical  experimentation.  And  although  men  may  be 
found  who  become  experimentists  through  the  force  of 
natural  bent,  it  is  not  to  be  expected  that  teachers  generally 
arc  oHhis  dass,  or  that  they  can  dispense  with  practical 
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instruction.  It  is,  therefore,  an  object  to  be  aimed  at,  the 
founding  of  institutiona  in  which  teachers  should  be 
instructed  in  the  use  of  apparatus  sufficiently  cheap,  tim  pie, 
anil  efl'cctual,  to  be  introduced  with  profit  into  class 
instruction. 

I  would  here  remark  that  although  no  scheme  of 
education  in  physics  is  even  approximately  complete  with- 
out illustrative  experiment*,  an  able  teacher,  even  in  the 

absciu  c  of  apparatus,  can  do  a  great  U&OUnt  of  Mod,     It  is 

possible,  by  the  judicious  use  of  the  blackboard  and  chalk, 
and  of  simple  models,  to  convey  clear  concept  H  us  of  various 
paUsof  physics,  so  clear,  indeed,  that,  should  the,  pupil 
afterwards  witness  the  experiments,  he  shall  witness  that  of 
which  be  had  previously  an  accurate,  though,  it  may  be, 
an  incomplete  conception.  Indeed,  even  where  apparatus 
exists,  the  performance  of  experiments  ought  to  go  band  in 
hand  with  this  diagrammatic  exposition. 

.'i.  The  third  question  has  reference  to  the  prevalence 
of  "cram."  This  word  I  find  differently  interpreted,  but  I 
take  the  significance  of  the  word  to  be  knowledge,  which 
bears  some,  such  relation  to  the  mind  as  undigested  fund 
does  to  the  body.  This  interpretation  excludes  the  idea 
that  all  knowledge  of  experimental  science,  whi'jh  does  not 
embrace  the  experiments  themselves,  is  necessarily  "  era  n.'' 
For,  as  I  said  before,  by  proper  descriptions,  diagrams,  and 
models,  clear  conceptions  may  be  conveyed,  and  the  mind 
of  the  pupil  exercised  in  a  salutary  manner.  On  the  other 
bund,  I  hold  that  pernicious  "  cram  "  may  co-exist  with  the 
performance  of  experiments  ;  for  experiments  may  certainly 
be  conducted  in  such  a  way  as  to  address  the  senses  without 
laying  any  real  hold  upon  the  intellect. 

Judged  by  this  standard,  the  amount  of  "  cram  "  re- 
vealed in  the  recent  examination  is  greater  than  it  ought 
to  be.  Many  teachers  evidently  set  before  themselves,  as 
the  main  object  of  their  efforts,  the  bettering  of  their  own 
pecuniary  estate ;  and  a  good  number  of  them  appear  to 
entertain  the  notion  that  this  end  is  more  likely  to  he 
gained  by  increasing  the  number  of  candidates  than  by 
aiming  at  more  excellent  instruction.  Of  the  7,000  pupils 
recently  examined  in  physics,  many  ought  never  to  have 
appeared  at  all.  Their  incapacity  must  have  been  known 
to  their  teachers,  provided  the  teachers  themselves  be  not 
utterly  incapable.  Some  method,  I  think,  ought  to  be 
devised  which  should  not  only  deprive  such  teachers  of  any 
advantages  expected  to  arise  from  mere  numbers,  but 
which  should  also  subject  them  to  a  definite  penalty  for  the 
perfectly  fruitless  trouble  and  expense  which  they  entail 
upon  the  Department  of  Science  and  Art. 

The  detection  of  "cram  "  must  depend  upon  the  sagacity 
of  the  examiner  ;  a  thorough  insight  of  the  working  of  the 
pupil's  mind  is  here  essential,  and  it  is  for  this  express 
reason  that  I  have  sought  the  co-operation  of  gentlemen 
experienced  in  teaching  as  well  as  distinguished  in  science. 

•4.  With  regard  to  the  fitness  of  candidates  to  become 
teachers,  it  is  no  easy  point  to  decide.  Knowledge  and 
teaching  power  are  not  necessarily  the  same.  The  latter 
implies  the  former,  but  the  former  does  not  imply  the 
latter.  Teaching  power  is,  to  some  extent,  a  question  of 
c/nii'iicter,  which  is  but  imperfectly  revealed  by  a  written 
examination.  Still,  the  chances  undoubtedly  are  that  the 
youth  who  expresses  himself  in  writing  with  clearness  and 
straightforwardness,  will  also  prove  efficient  as  a  teacher. 

5.  I  think  the  bad  spelling  may,  for  the  most  part, 
be  traced  to  the  more  youthful  candidates.  Still,  cases  now 
and  then  arise  in  which  knowledge,  sound  in  quality  and 
considerable  in  amount,  is  found  associated  with  defective 
spelling.  This  defect,  however,  is  a  great  nuisance,  and 
ought  to  be  stringently  dealt  with. 

While  commending  much  of  the  work  accomplished 
by  the  teachers,  and  recognising,  in  this  examination,  many 
creditable  results,  I  think  it  ought  to  be  the  aim  of  the 
1  >epartment  to  employ  the  less  satisfactory  returns  with  a 
view  to  lessening  the  incompetence  or  neglect  which  these 
returns  imply. 

I  have,  &c. 

To  the  Secretary  of  the  JOHN  TYNDALL. 

Royal  Commission  on  Science. 


Royal  College  of  Chemistry, 
Sin,  June  L'l,  18/1. 

IN  reply  to  the  queries  which  you  have  addressed 
to  me  at  the  request  of  his  Grace  the  Duke  of  Devonshire, 
1  have,  to  state  that — 

First.  I   consider    the     South    Kensington    System    of 

examination    to    be    of   great    service    in    stimulating    the 

ing  of   experimental    science   throughout  the  country, 

and  although  much   of  that  teaching  is   necessarily  of  an 

im perfect  character,  owing  to  the  defective  training  of  the 


in'  tructin-,.  yet,  on  (be  whole,  it  emit  ribute  .  t.i  the  ill!' 

pniliiibly 

c  by  ;  II  the  ntfi  •rui-lii.ii  put 

her.      In    my    vi-ils    1. 1    v. in., us  IMI-I-.    nf  ti 
during  the  past  three  yean,  M  Ol 

lids   lor  the    Prevention    of    the    Pollution   of  'it' 

have   been    much   impressed    by  lindinj;   science  rlas- 

<•< exiou   with    the    Department,  in    miiiiy    ntit-ul'-t!, 

.\\here    youth*    mill    working    men,   connected    with 
mining   and   mamilaciiiring   in<!'  ,.^    in- 

struction.     In    most  of  these    places    the  iii.itnictnm  could 
not  be  given  without  some  such 

by  the  Science  and  Art  Department. 

With   regard    to    the    value   of    th.- 

diffen 

flvanccd    .-• 

honoui  .  in  chem    I 

bill,  few  eon 1 1 iet i I  is  coining  up  fur  I  h.  • 

examination  appear  to  have  been 
from   books,  or   from   lectures  very  imperfectly  i 
but,  during  the  p  •  hf  in-l    netion  has  In •< 

practical,  owing  to  the  operation. if  the  •'  laboratory  ^ralit" 
minute.      1'upils    attempting    the   advanced    sla 
exhibit,  in  the  examination  just  held,  a   much  greater  pro- 
ficiency in   experimental   or   practical    knowledge  than  wa» 
the  case  in   former   years,  and   a  large   proportion   •  : 
papers  ill  this  stage  are  ol  a  very  sal  i-lactory  chai 

Second.  In  the  elementary  stage,  the  evidence  afforded 
as  to  the  practical  nature  of  the  teaching  is,  as  just  i 
tioncd,    somewhat    feeble,    whil-t     in    the    advanced    and 
honours  stages  it  is  strong  and  conclusive,  pruviiu. 
much  sound  practical  instruction    has  been  imputed  to  the 
candidates  coining  up  in  tl; 

Third.   In   preparing   pupils    for    the    clement, iry   ;,' 
there  has  undoubtedly  been   a  good  deal  of  "  cramm 
but,  in  the  early  stages  of  instruction   in  science,  tie 
always  a  considerable  amount  of  information,  such  as 
nomenclature,  notation,  &c.,  which   must   be  acquired   by 
mere  effort  of  memory,  as  distinguished   from  . 
and  experiment,  and    1   am,   therefore,  not  disposed  to  look 
with  utter  disfavour  upon  a  certain  amount  of  what  may  be 
termed   "  cram  "  in  the  earlier  stages  of  scientific  in 
tion.     Our    whole    system    of    literary    and    arithmetical 
education  is  so  largely  founded  upon  cram,  that  I  fear  we 
must  not  expect,  for  some  time  to  come,  so  much  attention 
to  be  paid  to  observation  and  experiment  as  is  desirable. 

Amongst     the     pupils    attempting    the    advanced    and 
honours    papers,  the  evidence   of    cram   is   by    no   i 
wanting;  nevertheless,  they  also  give   unniiMakcuble    evi- 
dence  of    a   fair   amount    of    knowledge    acquired    from 
observation  and  experiment. 

There  is  but   little    difficulty  in  detecting  "cram"    in 
the  chemical  examination   papers,  and  nothing  would  be 
easier  than  to  frame  all  the  questions  so  that  "  cram  "  would 
be  entirely  useless,  or  nearly  so,  to  the  candidate,  but.  lor 
the  reasons  already  given,  1  do   not  consider  this  desirable. 
A  certain  number  of  anti-cram  question*  are  always  &. : 
by  the  avoidance  of  these  questions  the  crammed  cam!' 
are  immediately  recognised. 

Fourth.  I  do  not  think  that  passing  in  the  advanced 
papers  is  a  sufficient  guarantee  of  the  (itnc«s  of  a  candidate 
to  become  a  teacher,  .\cveithclcss.  at  present,  the  choice 
lies  between  these  men  and  others  with  si  ill  Slighter 
qualifications. 

Fifth.  I  do   not  think  that    badly  spelt  and   ungram- 
matical  papers  afford  conclusive  evidence   that    they  are  the 
work  of  young    persons,   because   1    have    repeated!' 
letters  from  adult  candidates  exhibiting  such  il 
for  instance,  one  I  received  on  the  1  Uh  inst.,  from  which  I 
append  some  extracts. 

I  have,  &.e., 

K.  FKANKI.AND. 

J.  Xorman  Lockycr,  Esq.,  F.R.S. 

Al'l'KNDIX. 

COPY  of  LETTER  from  ADULT  CANDIDATE. 
I    am   sure   you   will    pardon    me,  your    most    humble 
servant,  for   writing   a   few   line   to   you   abm 
examination  in  chemistry  for  the  sciince  and  Art  depart- 
ment of  which  you  are  the  examiner,  I  your  humble  servant 
was  one  of  the  students  that  was  e\  •;   the  Man- 

chester Mechanic  Institution,  and  I  was  inform! 
the  1-ih  that  you  have  been  soo  good  as  to  give 
second  class,  well  1  most  heart ly  thank   you   Sir.  In;; 
should  have  been  much   bitter  pleased  had  it  been  a  first 
el  i--,  for  I   can   aMirc   \ on    Sir   I   have  been   a  stiu; 
chemistry  for  4  or  o  years  and  I  think  that  if  the  examina- 
tion bad  been  practical  1  should  have  been  first,  for  I  am  a 
great  lover  of  chemistry  and  by  dint  of  nun  1  have 

got  a  ver,'  nice  Laboratory  together  though   I 

4R  3 
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large  family  of  six  children,  I  can  assure  you  Sir  that  1 
•liout   dinner  nifiiy  a  time  so  that  I 

should  liav  money  to   lit    ii]i   my  Laboratory  with   anil  bye 

a  lew  old  hook  oil  chemistry,  for   1    have  worked  very  hard 

seiinrc  tur  .-oinr  year'-,  hut  Sir  1  happen  to  he  one  of 

•a  ho   has   had   to  work  very  hard   from   being* 

child  and  have  got  no  Education  us  you  will  tee  t>T  tbil 

and    my    examination    papers.     *      *      *  '>ut    I    can 

as-mr  you  Sir   1  shall   not  give   up   the   study  for  I  love  it 

1  .'hull  make  it   my  life's  study,     but  I  am  sorrow  to 

Lit    I   do  not  think    I  shall  every  go  in  for  another 

elimination  us  I  see  1  do  not  stand  any  chance  on  account 

ot   my  want   of  Education.     *     *     *     *     so  hoping  that 

you  will  not  take  this  note  amiss  and  that  you  will  pardon 

me  if   I    have   said  anything  rung  as  do   not  think  I  shall 

era  in.uhle  you  IgUB  M  1  see    it    is  no  use  of  me  going  m 

H  1  clo  not  think  you   have  good  data  for 

judging  who  is  the  best  man   under  the  present  system  of 

i-Naminations. 


Si  u.  Jermyn  Street,  June  17,  1871. 

IN   reply    to  the  questions    proposed,  I   have   to 
state:— 

1st.  I  think  a  considerable  amount  of  good  is  done 
by  the  South  Kensington  System,  and  I  approve  of  the 
different  grades.  The  system  necessarily  gives  the  pupils 
an  idea  of  the  moaning  and  use  of  various  branches  of 
science  which  otherwise  they  would  probably  have  no 
means  of  attaining. 

_'iid.  The  term  practical  is  rather  vague.  If  it  means, 
in  my  branch,  whether  or  not  the  pupils  are  taught  prac- 
tical geology  in  the  field,  I  would  say,  that  as  a  general 
rule,  they  are  not.  If  it  means  whether  or  not  they  are 
well  taught,  I  reply  that  most  of  the  classes  are  fairly  well, 
and  some  of  them  very  well  taught. 

.'!rd.  There  is  undoubtedly  a  considerable  amount  of 
"  cram."  1  judge  of  this  by  the  set  phrases  by  which,  in 
some  classes,  certain  questions  are  answered.  1  have  not, 
however,  any  means  of  judging,  when  such  answers  are 
correct,  that  the  pupils  do  not  understand  the  meaning  of 
these  answers. 

4th.  To  the  fourth  question,  there  is  no  means  of  testing 
the  fitness  of  a  candidate  to  become  a  teacher,  excepting 
the  correctness  and  style  of  his  answers.  I  make  a  point  of 
valuing  all  such  papers  myself,  and  I  observe  that  few  of 
these  candidates  pass.  Persons  who  "go  in"  for  this 
office  are  often  very  ill  qualified  for  it.  It  seems  to  me 
that  often  the  fact 'that  they  are  ignorant,  and  ill-educated, 
is  the  reason  why  they  consider  themselves  likely  to  be 
qualified  for  the  office  of  teachers. 

5th.  Undoubtedly  bad  spelling,  bad  writing,  and  bad 
grammar  prove  that  many  of  the  pupils  are  very  young 
persons,  and  others,  perhaps  older,  have  been  very  ill 
educated. 

In  the  annual  reports  sent  to  South  Kensington,  these 
circumstances  are  generally  commented  on  by  me. 

From  year  to  year  there  has,  on  the  whole,  been  pro- 
gressive "improvement.  This  year  the  improvement  has 
been  very  marked. 

I  have,  &c. 

ANDREW  C.  RAMSAY. 
J.  Norman  Lockyer,  Esq. 


3.  To  some  extent  the  system  of  "  cram "  must  be 
endorsed  in  this  and  other  written  examinations,  but  I 
believe  that  so  far,  with  the  exception  of  candidates  eager  to 
amass  marks  for  "  scholarships,"  it  has  not  been  excessive. 

•1.  The  passing  in  the  advanced  papers  is,  to  my  mind, 
but  an  insufHcicnt  test  of  fitness  to  become  a  teacher.  Terse- 
ness, sufficiency  of  information,  and  facility  in  drawing  the 
requisite  diagrams,  come  out  distinctly  in  the  papers,  but 
either  the  presence  or  absence  of  some  of  tin -se  qualifica- 
tions might  be  greatly  made  up  for  by  other  qualities,  to 
judge  of  which  personal  knowledge  would  be  needed. 

ii.  The  bad  spelling  and  ungraminatical  language  of 
some  of  the  papers  are  in  most  cases  the  simple  result,  with 
young  persons,  of  a  very  insufficient  amount  of  common 
schooling.  The  sound  is  often  accurately  followed,  as 
when  a  candidate  described  ventilating  "  opperations  with 
a  currant  of  are."  Sometimes  it  results  apparently  from 
false  reading,  as  a  man  referring  to  nitro-glyceiiue  as  a 
"  viscious  liquid."  Most  of  the  bad  spelling  has  been  asso- 
ciated with  the  poorest  papers.  But,  on  the  whole,  the 
answers  have  been  better  in  these  respects  than  might  have 
been  expected. 

The  numbers  for  18/1  have  been  as  follow  : — 


SIK,  Jermyn  Street,  June  2.'i,  1871. 

I  HAVK  the  honour  to  reply  to  the  questions  put 
in  your  letter  of  the  15th  inst.  with  reference  to  the  exami- 
nation of  the  South  Kensington  Department. 

1.  The  results  for  18/1  go  far  to  confirm  the  opinions 
which  I  expressed  to  the  Royal  Commission  when  examined 
in  1S70  ( _'!'!« 1-i'iW).  I  believe  that  much  good  has  resulted 
in  the  mining  districts,  where  the  subjects  of  mineralogy  and 
the  principles  of  mining  form  legitimate  matter  for  study ; 
but  a  sorrv  exhibition  of  unsuccessful  "  cram  "  has  been 
produced  l>y  candidates  from  certain  localities,  and  especially 
by  a  large  proportion  of  those  who  have  competed  for 
"  scholarships  "  and  "  exhibitions." 

Of  the  different  grades,  the  "  elementary  M  has  generally 
hern  the  lie  st  in  its  results  ;  the  "  advanced  "  has  done  very 
well  in  mineralogy,  but  in  the  paper  on  mining  it  has  in 
only  a  few  instances  been  very  good,  though,  as  it  seems  to 
me.  nevertheless,  valuable  fn.ni  it--  i'.istcring  habits  of  obser- 

i.     The  "honours"  grade  has  with  me  been  n 
failure,  and  is,  I  think,  for  several  reasons  undesirable  to 
mini" 

•_'.  The  evidence,  as  to  the  teaching,  is,  I  think,  that  for 
the  elementary    grade   it  has,  as  a  rule,  been  good.      In  the 
meed  "    pap'Ts    I   have  had.  on    the    one  hand,    more 
•  ng,   <jii   the   ot!  suits  of  personal   ex- 

perience brought  before  me. 


Mineralogy. 

Frinriiiles  of  Mining. 

Elemementary  —  1st  class  - 
„               2nd  class 
„                not  passed 
Advanced             1st  class  - 
„                l'nd  class 
„                not  passed 

-  17] 
-    !H36 
-  10  J 
-    21 

lU" 

0 

I    '-    '-    '.  ill  27 
-     -     -     -  15  J 

-    -    -    -  16J2S 

-    -    -    -    sj 
not  passed  -     '2 

I  have,  &c. 

WAKINGTON  AV.  SMYTH. 


SIR, 

IN  reply  to  your  letter  of  the  15th  June  18/1,  I 
beg  leave  to  submit  the  following  answers  to  the  questions 
which  it  contains,  which  have  been  furnished,  atmy  request, 
by  two  of  the  gentlemen  (Dr.  Rutherford,  Professor  of 
Physiology  in  King's  College,  and  Dr.  Foster,  Praelector  in 
Physiology  in  Trinity  College  Cambridge,  and  Examiner 
in  Physiology  and  Comparative  Anatomy  in  the  University 
of  London),  who  assisted  me  in  the  examinations  of  this 
and  last  year  : 

"  Question  2.  The  papers  do  not  afford  any  strong  evi- 
dence of  the  teaching  having  been  practical.  Occasionally, 
and,  perhaps,  more  especially  in  the  papers  of  this  year, 
the  answers  show  that  the  candidate  has  actually  seen  the 
things  which  he  describes ;  but,  as  a  whole,  the  teaching 
must  still  be  regarded  as  chiefly  bookwork. 

"  Question  3.  There  is  abundant  evidence,  every  year,  of 
cramming.  There  are  certain  kinds  of  gross  cramming 
(when,  for  instance,  answers  to  questions  thought  likely  to 
be  put  are  committed  to  memory,  and  when,  therefore,  the 
same  answers  will  be  given  almost  verbatim  by  all  the 
members  of  one  class)  which  can  very  easily  be  detected 
and  punished.  It  is  possible,  by  judicious  framing  of  the 
questions,  to  defeat  attempts  at  cramming,  to  a  considerable 
extent.  But  it  is  probable  that  in  this,  as  in  all  other 
examinations,  a  very  large  amount  of  cramming  will  go  on 
in  spite  of  all  efforts  to  prevent  it. 

"  Question  5.  Every  year  it  is  apparent,  from  the  style 
of  the  handwriting  and  from  the  character  of  the  answers, 
that  a  very  large  number  of  the  papers  sent  in  are  worked 
by  very  young  persons,  in  fact,  by  mere  children. 

"  Question  4.  No  written  examination  can  ever  be  an 
adequate  test  of  fitness  to  become  a  teacher.  At  the  very 
best,  a  written  examination  can  be  no  more  than  a  means 
whereby  to  judge  a  candidate's  general  knowledge  of  the 
subject ;  but,  so  far  as  a  written  examination  is  a  test  at  all, 
the  advanced  paper  in  Physiology  affords  a  fair  test  whether 
candidates  do  or  do  not  possess  a  sound  knowledge  of  the 
elements  of  the  subject. 

"Question  1.  Making  full  allowance,  in  all  these  un- 
satisfactory aspects  of  the  examinations,  we  are  still 
strongly  of  opinion  that  the  good  which  is  being  done  by 
them  is  very  great.  The  answers  in  the  elementary  stage 
clearly  prove  that  hundreds  of  young  persons  are  annually 
becoming  acquainted,  if  not  in  a  wholly  practical,  yet  in 
a  fairly  sound  manner,  with  the  elementary  facts  and 
principles  of  Physiology.' 

The  answers  in  the  advanced  stage  show,  as  distinctly, 

that  a  large  number  of  young  artisans  and  other   young 

MIS  in  a  similar  station   of  life   are  yearly  acquiring 

vi  IT  considerable  physiological  knowledge.  The  answers  in 

:  hiss   are,  perhaps,  on  the  whole,  superior  to  such  as 

would  be  given  by  an  average  medical  student,  and  the 
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best  are  above  the  standard  required  for  the  first  M.H.  pass 
at  the  University  of  London. 

I   have   only   to    add,    that    I   entirely   concur  in   the 
opinions  of  Dr.  Foster  and  Dr.  Rutherford. 

1    Hill,    &C., 

T.  H.  Ih'xi.KY. 


MY  LORD  DUKE,  June  29,  1871. 

As  I  have  only  this  morning  completed  my  ex- 
amination of  the  answers  to  the  Metallurgical  questions  of 
the  Department  of  Science  and  Art  for  18/1,  il:  \vas  not 
possible  to  send  an  earlier  reply  to  the  letter  addiv-  <•,!  to 
me  at  the  desire  of  your  Grace,  dated  June  15th.  I  proceed 
to  reply  to  the  questions  contained  in  that  letter  as 
follows : — 

1.  On  the  whole  my  opinion  is  favourable. 

2.  This  question  is  somewhat  ambiguous,  as  I  do  not 
correctly   understand   what    is   meant   by    "  the   practical 
nature  of  the  teaching,"  in  reference  to  the  exposition  of 
the  principles  of  a  manufacturing  art,  such  as  metallurgy.   II' 
it  means  whether  the  teachers  employed  by  the  Department 
have  shown  practical  acquaintance  with   metallurgy,  so  far 
as  may  be  inferred  from  the  character  of  the  answers  of 
their  pupils,  I  should  say  that,  while  some  appear  to  be 
pretty  well  informed,  others  appear  to  be  quite  the  reverse. 
I  have  noticed  special  blunders,  stated  in  almost  the  same 
words,  in  many  of  the  papers. 

3.  I   am  of  opinion   that  there  is   a  large   amount  of 
"  cram,''  and  bad  cram,  too. 

4.  t  hold  that  the  qualifications  suitable  for  an  efficient 
teacher  cannot  be  decided,  in  any  case,  from  the  examination 
papers  of    students.     Personal   qualifications  are,   in  my 
judgment,  as  essential  to  success  as  intellectual  ones.     I 
certainly   would   not   venture  to  rely    upon   the  evidence 
afforded    by  the  "advanced   papers,"  in  judging  of  the 
qualifications  of  a  teacher  intended  for  an  advanced  class. 

5.  "The  badly  spelt  and  ungrammatical  papers,"  on  my 
subject,  seem  to  be  the  work  mainly  of  uneducated  artizans. 

I  have,  &c. 

JOHN  PERCY. 

His  Grace  the  Duke  of  Devonshire,  K.G., 
&c.    &c.    &c. 


SIR,  June  20,  18/1. 

IN  reply  to  your  letter  of  the  15th  inst.,  asking  me 
to  answer  certain  questions  with  reference  to  the  examina- 
tion papers  under  the  Department  of  Science  and  Art  for 
1871,  I  have  to  state  : — 

1.  My  experience  is  limited,  as  the  subjects  in  which  I 
examine  are  among  the  least  popular,  and  are  taken  up  by 
comparatively  few  candidates  :  227  in  navigation,  and  87  in 
nautical  astronomy.     Since  the  system  has  been  in  operation 
I  have  remarked  a  great  improvement  in  the  quality  of  the 
answers,  and  at  the  last  examination  there  were  few  which 
betrayed  great  ignorance,  and  were,  for  the  most  part,  con- 
fined to  those  which  were  worked  not  by  regular  pupils  of 
instructors  recognised  by  the  Department,  but  by  apparently 
self-taught   persons  who  were  candidates   for  prizes  and 
medals.     I   should  certainly  say  that   the  system   of  ex- 
amination by  the  Department  of  Science  and  Art  is  the 
only  incentive  in  this  country  to  the  study  of  navigation 
and  nautical  astronomy  theoretically  as  well  as  practically, 
all  other  examinations  embracing  the  practical  part  only. 
The  different  grades  operate  in  rendering  the  instruction 
sounder,  by  giving  a  strong  inducement  to  the  teachers  to 
give  more  time  and  attention  to  the  principles  than  they 
would  otherwise  give.     I  have  no  doubt,  that  much  of  the 
improvement  I  observe  in  the  papers  examined  by  me  arises 
from  the  Department  requiring  every  candidate  to  pass  in 
the  elementary  grade  before  attempting  the  more  advanced. 

2.  My  questions  are  half  theoretical  and  half  practical, 
and  it  would  be  difficult  to  say  which  are,  on  the  whole, 
better   answered.      Certainly  I   have   no   reason  to  com- 
plain that  the  practical  work  is  neglected,  perhaps  in  these 
subjects,  which  I  presume  are  taken  up  by  persons  about  to 
embrace  a  seafaring  life,  the  practical  work,  which  will  also 
tell  in  the  Board  of  Trade  examination,  would  naturally  be 
that  which  would  tend  to  occupy  most  attention,  almost  to 
engross  it,  if  means  were  not  taken  to  prevent  it.     This 
was  certainly  the  tendency  several  years  ago,  but,  judging 
from  the  last  papers,  this  is  now  corrected. 

3.  Several   years   ago,  there   were    great    attempts    to 
"  cram  "  the  candidates,  but  this  is  difficult  in  such  subjects 
as  I  examine  in,  in  which  a  want  of  grounding  is  sure  to 
betray  itself,  and  I  have  no  reason  to  suspect  much  attempt 
at  "  cramming  "  now. 

4.  No   examination  will  or  can  be  made  a  test  of  the 
fitness  of  a  man  to  teach,  but,  short  of  that  aptness,  which 


can  only  be  tested  In  .iun|<  t|,llt  a  mM1  wno 

Obtain*  a    first    elass  ill    tli,  .lt    |lt. 

MI  lofficienl  knowied  <>  potMMt* 

the  aptitude  :  to  -.ay  tlmt  : 

class  at  (lie  Universities  te-,ts  only  tin-  luiowleilg...  |)U| 
"";.''  -"T  ui'  iin-  MHOII  to  whom  n  ;•,  u«-ar 

IJUN    can   lie    no  d(iii|)i,   th.-it  some    of  I  In-   t 
the  youths  whose  papers  I  examine  are  excellent 
wherever  t  acquired  their  l,r 

•  >.  As   my  siil.;  ially   naul 

<|iiire  n  lair  previous  knon  I 

matics.J  should  not  expect  very  young  MH-III. 

I  have  kno-., 

12  have  been  presented  for  examination,  but  t  hew 
ataort  without  exception,  faihires.    I  Ime  n-a-.,i. 

from    infernal    evidence,  tin, I    t!: 

majority  of  the  students  at   the  regular  M-liools,  :,r 

papers  of  lads  of  13  or  14.     There  in  plenty  ol  n, it-spelling 

and  crudeness  and  bad  arrangement,  mixed,  lor  the 

part,  in  real  and  genuine  knowledge.    I  hav- 

18  a  numerous  class  of  evidently  older  candidate.,  who  do  not. 

profess  to  be  regular  students,  whose  passing  invoh 

payment  to  teachers,  who  are  merely  candidates  for  j 

or  medals.     Their  work  is,  for  the  most  part,  conspicn. .' 

its  incompleteness  and  betraying  a  want  of  grounding ;   a 

great  proportion  of  the  failures  this  year  has  been  in  thi« 

class. 

I  am,  &c. 

.In  -  KI'll   WOOLLEY. 

J.  Norman  Lockyer,  Esq.,  F.K.S. 


Royal  School  of  Mines. 
SlR.  .lime  :.'.-(,  1S71. 

IN  reply  to  your  letter  I  beg  to  submit  the  following 
answers : — 

1.  I  have   formed    the    opinion  that    the    South    Ken- 
sington System  of  Examination  has  been    of  the  gi 
value  in  advancing  general  education.     The  re. -urn •. 
authoritative   examinations   has   stimulated    both    tc •;. 
and  their  pupils  as  nothing  else  would  h.  mil    I 
am  convinced  that  the  influence  of  the  examiners  has  won- 
derfully extended  the  spread  of  scientific  information. 

2.  The    papers    enable    the    examiner    to    discriminate 
pretty  accurately  between  the  good  and  bad   t, 
consider  that  the  examinations  have  already  improved  the 
instruction  by  rendering  it  more  praet 

3.  In  the  subject  in  which   I  examine  it  is  not   possible 
to  cram  with  any  success. 

If  examiners  were  more  careful  in   framing  their  i 
tions,  I  believe  that  the  danger  of  giving  high  ma: 
those  who  have  not  shown  any  power  of  reasoning,  a  ml  who 
are  merely  crammed  for  examination,  would  be  <|iiite  in- 
considerable. 

4.  I  consider  that  the  list  of  marks  affords  an   i: 
feet  test  of  the  fitness  of  the  candidate  to  In  .cher, 
but  I  am  sure  that  an  examiner  can  form  a  reliable  judgment 
upon  the  probable  merit  of  the  candidate,  by  observing  the 
style  and  method  of  his  answers.     I  have  often   noticed 
evidence  of  the  greatest  clearness  of  thought  and  expr. 

in  papers  which  have  not  obtained  the  highe-t  marks. 

5.  I  am  unable  to  reply  to  this  question.     I  have  met 
with  some  candidates  entirely  unfit  for  examination,  and 
with  others  who  were  evidently  good  mechanics,  though 
not  competent  to  express  themselves  grammatically,  or  to 
write  correctly. 

I  have,  &c. 
J.  Norman  Lockyer,  Esq.  T.  M.  GOODEVB. 


SIR,  .'i.'i  Brunswick  Square,  June  1871. 

To  the  communication  I  have  hud  the  honour  to 
receive  from  you  at  the  instance  of  Her  Majesty's  Commis- 
sioners on  Science,  I  beg  to  reply  as  follows  : — 

In  the  subject  of  physical  geography,  of  which  1  have 
been  one  of  the  examiners  in  the  Department  of  Science 
and  Art  since  1S(>7.  and  have  held  live  examination?,  the 
number  of  candidates  has  increased  steadily  and  very  rapidly, 
and  in  the  present  year  amounted  to  S.SOO.  The  subject 
being  one  that  had  not  been  taught  in  ordinal 
but  which  is  certainly  rery  valuable,  as  including  many- 
facts  of  general  interest  and  involving  sound  and  philo- 
sophical deductions,  and  a  fair  exercise  of  the  reasoning 
[towers,  is,  perhaps,  exceptionally  adapted  to  illustrate  the 
advantage  or  disadvantage  of  the  South  Kensington 
System. 
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A  Urge  number  of  the  schools  under  the  Department 

of  "Science  and  Art  seem  to  lie  adapted  for  young  persons, 
large  projiortion  of  the  candidates  tor  exami- 
nation has  always  consisted  of  young  students,  many  of 
tin-in  MTV  little  acquainted  with  the  use  of  UngtUgi 
very  Huh-  or  very  badly  taught  in  the  common  rudiments 
<>f  education.  1"  many  cases  the  spelling  and  writing  are 
exceedingly  bad,  and  a  certain  per-centage  of  the  candidates 
lias  linn  rejected  at  once  as  not  deserving  a  single  mark. 
This  ]n  r-ci  ntaue  ha--  decidedly  diminished,  while  the  num- 
ber of  candidates  has  largely  increased  each  successive 
year. 

The  arrangement  of  the  candidates  into  classes  has 
been  changed  from  time  to  time,  but  since  1S(!7  there  have 
always  been  two  papers,  and  since  1869  a  third  or  honours 
paper.  At  first  the  work  (lone  for  the  advanced  paper 
indicated  little  more  knowledge  and  no  more  teaching  than 
that  for  the  easy  paper,  and  tlie  result  was  that  very  few 
candidates  passed  the  examination.  The  standard  for  this 
paper  lias,  notwithstanding,  been  steadily  raised,  and  in 
spite  of  this  the  per-centage  of  candidates  has  been  in- 
creased. It  is  intended  that  none,  or  at  any  rate  very 
few  candidates  from  science  schools,  should  attempt  the 
advanced  paper  without  having  already  passed  in  the  easy 
paper  at  a  former  examination.  I  have  always  endeavoured 
to  make  sure  that  no  one  should  pass  in  the  advanced 
paper  without  at  least  as  much  accurate  knowledge  as 
would  secure  a  first  class  in  the  easy  paper.  I  find,  how- 
ever, that  the  per-centage  of  passes  in  the  advanced  paper 
as  well  as  of  first  classes  in  the  easy  paper  is  increasing. 

To  obtain  a  first  class  in  the  advanced  paper,  which 
would  be  equivalent  to  a  certificate  as  to  fitness  for  teach- 
ing, I  require  in  all  cases  some  really  good  answers,  and 
the  absence  of  any  gross  error  throughout  the  paper. 

1 .  As  a  general  reply  to  your  first  inquiry,  1  may  say 
that  whereas  a  few  years  ago  the  subject  of  physical  geo- 
graphy had  not  entered  into  general  education,  and  was 
hardly  recognised  in  schools  for  the  middle  classes,  there 
have  been  this  year  nearly  !),<l(M)  candidates  for  examination 
from  the.  science  schools,  of  whom  at  least  one  half  have  at 
any  rate  some  producible  knowledge  of  the  subject,  while 
probably  -0  per  cent,  (say  1,800  young  persons,  many  of 
whom  propose  to  l>e  themselves  teachers)  are  really  fairly 
instructed  in  the  elements  of  physical  geography,  and  may 
be  supposed  to  take  a  certain  amount  of  reasonable  interest 
in  it  as  a  science,  and  will  be  in  a  position  to  follotv  it  up 
if  occasion  requires. 

2.  The  best  evidence  of  the  practical  nature  of  teaching 
is  to  be  found  in  the  general  intelligence  indicated  in  the 
answers,  as  contrasted  with  the  mere  repetition  of  a  form  of 
words  taught  from  a  book.  On  the  whole,  I  think,  there  is 
nn  improvement  in  this  respect,  but  I  am  inclined  to  sus- 
pect that  the  style  of  teaching  is  generally  bad,  or,  at  least, 


unsatisfactory,  and  that  few  teachers  have  learnt  how  to 
teach.  Beyond  all  doubt  there  are  many  schools  in  which 
the  teacher  has  no  clear  and  distinct  knowledge  of  the 
subjects  he  professes  to  teach,  and  in  many  cases  the  in- 
struction in  physical  geography  evidently  has  not  been  pre- 
ceded by  any  instruction  in  the  elements  of  descriptive 
geography.  In  the  examination  of  this  year,  a  large  num- 
ber i-f  candidates  had  no  clear  notion  of  the  meaning  of 
latitude  and  longitude. 

3.  That  the  mere  learning  a  subject  by  rote  and  having 
the  faculty  of  answering  questions  correctly  without  any 
exercise  of  the  intellectual   faculties  is  very  common,  and 
is  to  some  extent  fostered  by  the  examination  system,  there 
can  be  no  doubt.     It  is  not  very  difficult  to  test  it  by  ex- 
amination, but  very   difficult,  indeed,  to   award  to  it  its 
proper  value.    But  the  memory  must  be  stored  by  facts,  be- 
fore the  judgment  is  matured,  and  it  is  not  easy  to  say 
where  this  system  should  stop.     The  intelligence   of  1hc 
teacher  is  really  the  only  safeguard  against  the  evil  effects 
of  "  cram,"  as  thus  limited. 

4.  I  have  already  pointed   out  that  the  nature  of  the 
advanced  paper,  and  the  amount  and  kind  of  information 
required  to  pass  in  the  first  class,  afford  reasonable  grounds 
for  granting  a  certificate  that   shall  justify  teaching.     At 
the  same  time,  it  is  certain  that  some  may  slip  through 
who  are  not  really  fit,  on  account  of  the  difficulty  of  deter- 
mining, where  no  mistake  is  made,  how  much  of  an  answer 
given  is  really  understood.     Even  among  the  candidates 
for  honours,  a  considerable  number  are  only  able  to  answer 
questions  by  rote,  but  in  such  cases  they  are  never  classed, 
although  some  may  be  allowed  to  pass.     The  result  of  the 
honours  examination  certainly  shows  an  increasing  number 
of  students   who  really  distinguish  themselves,  and  will 
probably  become  admirable  teachers. 

5.  In  my  remarks  at  the  commencement  of  this  letter, 
I  have  pointed  out  that  a  large  number,  but  not  I  believe 
an  increasing  per-centage  of  the  candidates,  may  be  con- 
cluded to  be  very  young,  from  the  style  of  writing,  the 
badness  of  the  spelling,  and  the  ignorance  of  grammar. 
At  the  same  time,  it  is  very  difficult  to  judge,  from  appear- 
ances, whether  these  faults  arise  from   actual   youth,    or 
whether  they  are  due  to  the  slowness  with  which  elementary 
education  is  attained  by  grown-up  persons  who  have  been 
entirely  neglected  in  this  matter  when  young. 

In  conclusion,  allow  me  to  say,  that  I  shall  be  most 
happy  to  give  any  information  in  my  power  to  the  Com- 
missioners, and  that  I  regret  having  been  prevented  by 
pressing  engagements  from  giving  evidence  on  a  former 
occasion. 

I  have,  &c. 

D.  T.  ANSTED. 
J.  Norman  Lockyer,  Esq. 


APPENDIX  XVIII. 

COMPAKISON  of  the  FEES  of  STUDENTS  and  the  PAYMENTS  on  RESULTS  in  SCIENCE  SCHOOLS  under 

the  Science  and  Art  Department. 

The  following  table  gives  the  total  amount  paid  to  Teachers  on  results,  the  total  amount  of  fees,  and  the  proportion  of 
fees  to  each  \l.  of  State  payments  on  results. 


— 

Fees. 

Payments. 

Amount  of  Fees 
to 
I/,  of  Payments. 

England  and  Wales  ... 

£ 
3,688 

£ 

12,694 

.€   *.    d. 
0    5     7J 

Scotland        - 

795 

987 

0  16     1J 

Ireland          .... 

829 

5,187 

0     1     3J 

J.  F.  D.  DONNELLY, 

Capt.  R.E. 

29  Nov.  18/1. 
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APPENDIX  XIX. 

MINUTE  of  the  LORBS  of  the  COMMITTEE  of  the  PIUVT  COUNCIL  ON  EDUCATION  <>n  tin-  INSTRUCTION 
in  the  SCHOOLS  OF  SCIENCE  receiving  uid  from  the  Science  und  Art  Dt-jmrtinnn. 


Science  Form,  No.  4fi6. 
South  Kensington,  November  1871. 

SCIENCE  AND  ART  DEPARTMENT  OF  THE  COMMITTEE 
OK  COUNCIL  ON  EDUCATION,  SOUTH  KENSINGTON. 

At  South  Kensington  the  24th  clay  of  November  1H/1. 

By  the  Right  Honourable  the  Lords  of  the  Committee 
of  Her  Majesty's  most  Honourable  Privy  Council  on 
Education. 

My  Lords  consider  the  question  of  the  instruction  given 
in  the  Schools  of  Science  receiving  aid  from  the  Science 
and  Art  Department. 

2.  It  appears  desirable  that  the  instruction  of  Students 
in  Science,  after  they  have  completed  the  course  of  the 
ordinary  Elementary  School,   should  be  carried  on  more 
methodically  than  is  at  present  the  case,  and  that  they 
should  not  attempt  to  grapple  with  the  more  advanced 
forms  of  Science  until  they  have  received  sound  and  prac- 
tical  instruction   in   those  subjects  which   constitute  the 
groundwork  of  all  the  Physical  Sciences. 

3.  To  this  end,  the  course  of  instruction  specified  below 
has   been   prepared   as   adapted  both   to   Secondary  Day 
Schools  and  to  Night  Classes. 

4.  It  will    depend   on   circumstances,   especially  if  the 
student  can  only  attend  Night  Classes,  how  many  subjects 
he  can  take  up  in  one  year.     It  must,  therefore,  be  under- 
stood that  the  course  should  not  only  comprise  the  subjects 
named  below,  but  also  that  they  should  be  taken  in  the 
order  in  which  they  are  stated. 

5.  The  terminology  used  is  that  of  the  Science  and  the 
Art  Directories.     The  Syllabus  of  subjects  there  given  states 
precisely  what  is  included  under  each  head.     And  it  is 
assumed  that,  before  commencing  the  following  course,  the 
student  will  have  been  made  acquainted,  in  the  Elementary 
School,  with  the  elements  of  Arithmetic,  and  the  primary 
conceptions  of  Physical  Science. 

COURSE  OP  INSTRUCTION. 
First  Year. 

Mathematics  (Subject  V.     First  Stage). 

Freehand  Drawing  (2nd  Grade  Art). 

Practical  Plane  Geometry  (2nd  Grade  Art). 

Elementary  Mechanics,  including  the  physical  property 
of  liquids  and  gases  (Subject  VI.  First  Stage). 

Physics :  Acoustics,  Light  and  Heat  (Subject  VIII. 
First  Stage). 

Second  Year. 

Chemistry,  Inorganic  (Subject  X.  First  Stage),  with 
practical  work. 

Physics :  Magnetism  and  Electricity,  frictional  and 
voltaic  (Subject  IX.  First  Stage). 

Mathematics  (Second  Stage  and  (if  possible)  Fourth 
Stage,  Subject  V.) 

Practical  Geometry  (Plane  and  Solid),  Subject  I.  First 
Stage). 

Animal  Physiology  (if  possible)  (Subject  XIV.  First 
Stage). 

The  student  should  also,  during  the  first  and  second 
year,  work  at  Mechanical  Drawing  as  provided  for  in  the 
Art  Directory,  Stage  23a. 

Third  Year. 

The  work  of  this  year  must  depend  so  much  on  the 
student's  aptitude,  and  the  progress  he  has  made  in  the 
preceding  course,  that  it  is  impossible  to  lay  down  the  sub- 
jects for  the  third  year's  course  with  any  definiteness.  It 
is  essential  that  before  continuing  his  course,  or  com- 
mencing new  subjects,  he  should  have  a  sound  knowledge 
of  the  first  stage  of  Mathematics,  Elementary  Mechanics, 
Physics,  and  Chemistry;  that  he  should  have  such  a  know- 
ledge of  Practical  Geometry  and  Mechanical  Drawing  as  to 
be  able  to  draw  and  read  simple  plans,  elevations,  and 
sections  with  readiness,  and  that  he  should  have  sufficient 
facility  in  Freehand  Drawing  to  make  clear  and  neat  ex- 
planatory diagrams. 


6.  When  these  subjects  have  been  mastered,  the  student 
should,  while  continuing  hi.i  studies  in  Muthrmatics,  take 
up  the  first  stage  of  Animal  Physiology •,  il  i 
already  done  so.  lie  w:ll  then  lir  in  u  position  to  specialise 
his  studies  with  advantage  in  one  of  tlic  following  group* 
according  to  his  requirements,  taking  up,  for  instance,— 

1.  Physics  and  Chemistry  and  Metallurgy. 

2.  Theoretical   and   Applied    Mechanic*,   Steam,   and 

Machine  Construction  and  Drawing. 

3.  Theoretical  and  Applied    Mechanics,  and  Building 

Construction  and  Drawing. 

4.  Biology. 

5.  Geology,   Physical    Geography,    Mineralogy,    and 

Mining. 

The  student  may  also  with  adantagc  continue  his  Freehand 
Drawing  and  Practical  Geometry. 

N.B. — The  foreging  course  is  framed  to  lay  the  founda- 
tion of  a  thorough  and  systematic  scientific  training.  It 
must  however  be  understood  that  this  course,  though 
strongly  recommended  for  all  those  who  can  devote  suf- 
ficient time  to  go  through  it,  in  no  way  supersedes  or  doe* 
away  with  the  power  of  holding  special  classes  in  different 
subjects  for  those  who  have  not  these  opportunities,  of 
diminishes  the  aid  at  present  offered  to  such  classes. 

The  fact  of  the  course  being  intended  as  a  systematic 
training  will  also  explain  the  omission  of  certain  subjects 
which  are  not  to  be  considered  unimportant  because  they 
find  no  place  in  the  course.  Thus,  Systematic  Botany  will 
be  found  of  very  great  use  as  a  preliminary  to  the  study  of 
Natural  Science.  As  such,  it  may  be  taught  in  Elementary 
Schools  before  this  course  is  commenced.  But  further 
than  that,  it  cannot  be  considered  a  step  in  a  systematic 
course  till  the  student  takes  it  up  as  a  portion  of  Biology 
in  his  third  year.  In  the  same  way,  Physical  Geography 
is  a  subject  which  may  with  great  advantage  be  studied  in 
all  schools,  and  is  especially  adapted  for  students  who 
cannot  go  through  a  systematic  course.  The  first  elements 
of  Physical  Geography,  treating  broadly  the  outlines  of 
Physical  Science  and  describing  its  objects,  should,  as  stated 
above,  be  taught  as  an  introduction  to  its  systematic  study. 
But,  Physical  Geography  in  its  general  sense  covers  so  wide 
a  field,  embracing  to  a  greater  or  less  degree  so  many 
branches  of  science,  that  it  does  not  fall  into  a  systematic 
course  of  training  in  science,  though  as  a  means  of  imparting 
highly  valuable  general  information,  as  distinct  from  a 
systematic  training,  it  may  be  strongly  recommmdcd. 

7-  With  a  view  of  aiding  and  encouraging  Schools  orga- 
nized to  give  the  foregoing  courses  of  instruction,  the 
following  payments  will  be  made  irrespective  of  the  general 
payments  offered  under  the  Science  Directory. 

8.  In  day  schools,  10s.  on  account  of  each  pupil  who 
attends  the  full  course  of  instruction,  is  present  during 
250  attendances  of  the  school,  and  passes  in  one  of  the 
subjects  of  study  laid  down  for  his  year. 

9.  Provided  that,  (1)  the  time  table  of  the  school  is  in 
accordance  with  the  foregoing  Minute  and  has  been  ap- 
proved by  the  Department;  (2)  not  more  than  two  atten- 
dancies  are  counted  in  one  day ;  and  (3)  payment  is  not 
made  on  account  of  the  same  pupil  for  more  than  three 
years. 

10.  In  night  schools,  5s.  on  account  of  each  pupil  who 
attends  the  full  course  of  instruction,  is  present  during  75 
attendances  of  the  school,  and  passes  in  one  of  the  subjects 
of  study  laid  down  for  his  year. 

11.  Provided  that,  (1)  the  time  table  of  the  school  is  in 
accordance  with  the  foregoing  Minute  and  has  been  ap- 
proved by  the  Department ;  (2)  not  more  than  one  atten- 
dance is  counted  on  one  evening;  and  (3)  payment  is  not 
made  on  account  of  the  same  pupil  for  more  than  three 
years. 

12.  The  school  claiming  this  aid  must  be  properly  orga- 
nized as  a  Science  School.     The  grants  cannot  be  claimed 
on  account  of  classes  held  in  a  school  already  receiving 
State  aid  from  the  Education    Department.  Whitehall  or 
the  Commissioners  of  National  Education,  Ireland. 

By  order, 

HKNRY  COLB,  Secretary. 
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ANALYSES    OF  THE   EVIDENCE 

N.OW    REPORTED    ON. 


COLE,  HENRY,  ESQ.,  C.B.    (Index  of  his  Evidence.) 
Aberdeen,  Lord. 

The  time  has  come  for  carrying  out  recommendation  of 

his  Government  respecting  a  science  college,  5954. 
Change  of  Department  of  Practical  Art  into  Department 

of  Science  and  Art  under,  2. 
Accommodation  for  Science  Purposes. 

Great  want  of,  in  Jermyn  Street  institution.     Demand 
for  more  accommodation  from  Sir  R.  Murchison  now 
before  Office  of  Works,  5985. 
Amount  of,   required    for  teaching   in    proposed    new 

buildings  at  South  Kensington,  5987-5991. 
Apparatus  for  Science  Purposes. 

Providing  apparatus  and  conveniences  one  of  the  means 

by  which  State  aid  should  be  applied,  240. 
Applied  Mechanics. 

Estimate  of  expense  for  teaching,   in   proposed  science 

college ;  professor  in,  proposed,  5953. 
Art  Examiners.     See  Examiners. 
Artizans. 

Moderate  fees  paid  by,  for  science  classes,  2. 

Teaching  in  science  to,  throughout  the  country,  chiefly 

conducted  in  evening  classes,  171.  172. 
Difficulty  in  defining  who  are  urti/.ans,  233. 
Payments  from,  not  remunerative  to  art  masters,  5954. 
Probability  of  future  State  aid  not  being  confined  to, 

5955. 
Fees  for  science  instruction  only  just  beginning  to  be 

paid  by,  5960. 
Art  Schools. 

A  few  masters  purposely  trained  for,  have  become  dis- 
tinguished as  painters;  no  good  would  have  arisen 
from  making  those  guarantee  that  they  would  remain 
teachers,  59/9. 

Former  and  present  practice  as  to  admission  of  pupils, 
and  bringing  students  from  the  country,  and  main- 
taining them  by  weekly  allowances,  6009,  6020. 

Art  Teachers. 
Art  masters  could  not  exist  upon  fees  paid  by  artizans, 

5954. 

Seldom  stay  till  they  have  taken  the  six  certificates  for 
thorough  training;  the  same  may  be  prognosticated 
of  science  teachers,  6075.  Much  depends  on  the 
requirements  of  the  district  from  which  a  student 
conies ;  no  hard  lines  of  definition  can  be  laid  down  as 
to  length  of  a  man's  stay,  6076. 
See  also  Science  Teachers.  Teachers  (generally}. 

Art  Training  School. 

Its  experience  and  analogy  useful  in  a  training  school 
for  science  teachers,  44. 

Ayrton,  Mr. 

la   now   responsible  for  the   new  buildings    at   South 

Kensington,  64-67- 
Berlin. 

Comparison  of  laboratory  at,  with  that  of  Dr.  Frankland, 

47. 

Biology. 
Estimate  of  expense  for  teaching,  in  proposed  science 

college,  5953. 
Professor  and  demonstrators  in,  proposed,  6000. 

Bonn. 
Laboratory  at,  comparison  of,  with  that  of  Dr.  Frankland, 

47. 
Botany. 

Amount  paid  by  State  in  1867-8,  in  aid  of,  115. 
Estimate     for     demonstrator    in    proposed    college    of 

science,  6000. 
Building  Grants. 

Estimate  for,  for  1870-71,  7,  10. 
Likely  to  increase,  11. 

A  place  manifesting  its  earnestness  for  science  teaching 
like  Owens  College  is  fairly  entitled  to  a  building 
grant,  125. 


COLE,  HENRY — Building  Grantt — cent. 

Very  few,  for  the  erection  of  scientific  day  schools,  192. 

Grants  for  buildings,  laboratories,  apparatus,  and  dia- 
grams advocated,  23.'(. 

One  of  the  means  by  which  State  aid  should  be  applied, 
240. 

Carpenters  and  Joiner*. 
In  1852  it  was  not  purposed  to  teach  geometry  to,  6085. 

Central  Science  School. 
The  proposed  creation  of,  at  present  exists  only  verbally, 

Certificated  Masters. 

Employment  of,  as  teachers  of  evening  classes  of  science 

only  transitional,  183. 
Chemistry. 

Amount  paid  by  State  for  encouragement  of,  in  1867-8, 
in  London  and  Scotland,  115. 

State  aid  to,  would  be  best  applied  by  increased  facilities 
and  apparatus,  232. 

Encouraged  nominally  for  the  benefit  of  artizans.  should 
be  encouraged  for  general  good,  without  restriction  to 
any  class,  233. 

Estimate  of  expense  for  teaching  in  proposed  science  col- 
lege ,  and  for  demonstrators,  5953. 

Professor  of,  should  see  that  his  pupils  were  competent 
to  impart  instruction,  5967. 

Good  accommodation  for  teaching,  in  new  buildings  at 
Kensington,  5986. 

If  future  teachers  in  chemistry  are  required  to  undergo 
a  preliminary  study  before  entering  the  proposed 
training  college  to  learn  how  to  teach,  it  is  fitting  that 
they  be  maintained  while  going  through  the  hitter 
operation,  6005,  6006. 

"  Elementary,"  when  applied  to,  needs  definition,  6042. 

The  space  assigned  to  chemical  laboratories  in  the  new 
building  might  be  utilized  for  other  purposes,  6043, 
6044. 

The  present  laboratory  space  was  planned  to  answer  the 
demand  of  science  teachers,  who  are  increasingly  de- 
sirous to  come,  and  also  of  the  public  students,  6W  1. 

Civil  Engineering.     See  Mechanics  and  Civil  Engineering. 

College  of  Chemistry.     See  Metropolitan  College  of  Science 
(proposed).     Royal  College  of_Chemistry. 

Collusion. 

Between  students,  and  between  students  and  teachers, 
35-37. 

Committees,  Local.    See  Local  Committees. 

Competition. 
Persons  receiving  State  aid  have  a  distinct  advantage 

over  private  competition,  1 16. 
There  is  no  reason  why  the  State  should  not  endeavour 

to  supplement  deficiencies  of  private  teaching,   118. 

Class  schools  and  restricted  schools  have  no  right  to 

complain  of  State  general  schools  ;  the  result — science 

—is  what  is  needed,  119-121. 
There  should  be  none,  126. 
Would   be  obviated   by  turning  all  regius  chairs  into 

public  scholarships,  applicable  to  persons  passing  out 

of  private  bodies,  127-129. 
With  existing  institutions   not  anticipated  under  the 

proposed  training  college,  249. 
For  entrance  into  the  training  college  should  be  as  fair 

as  could  be  devised,  6033. 

Cramming. 

Tendency  of  some  teachers  towards;  decrease  of  the 
practice ;  the  worst  cases  of  cramming  occurred  under 
teachers  supposed  to  be  highly  skilled,  156-164. 

Dean. 

A  dean  should  be  elected,  or  rotated,  to  preside  over  the 
council  of  professors,  in  scheme  of  proposed  science 
college,  5953. 
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Dtmonttrators. 

Estimate  of  remuneration,  &c.  of,  in  proposed  science 

college,  5953. 

Department  of  Practical  Art. 
Change  of,  into  Department  of  Science  and  Art,  under 

Lord  Aberdeen's  government,  2. 

Department  of   Science  and  Art.     See   Science  and  Art 
Department. 

Donnelly,  Captain,  R.E. 

Evidence  of,  in  1868,  referred  to,  2. 

His  arrangement  as  to  the   printing   of   examination 

papers,  §18. 
Estimate  of   annual    expense  of   training  college    for 

science  teachers  prepared  by  5953. 
His   system  of  inspection   of  science   examinations  by 

engineer  officers,  5973. 
His  suggestion   that   if  a  guarantee  be  exacted  from 

science  teachers  in  return  for  training,  there  would  be 

an  obligation  to  find  them  employment,  5980. 

Earninys. 

Of  teachers  of  science,  139-141. 

Art  masters  could  not  exist  upon  fees  paid  by  artizans, 
5954. 

Education. 
The  laws 

if  the  public  requires  teachers  in  science  it  must  pay 
for  their  creation,  hence  the  necessity  for  the  proposed 
training  college,  6007,  6008,  6012-6019. 

Education  Department. 

One  system  of  graduated  inspection  for  elementary  and 
other  schools  might  be  developed  under  supreme 
authority  of,  5974-59/6. 

Education  in  Science. 

Scientific  instruction  first  systematised  in  1853,  2. 
State  aid    is   necessary  if   more  science  be   introduced 

into  the  instruction  of  the  country,  and  should  take 

the   shape  of   encouragement   to   local  efforts  rather 

than  of  arbitrary  action,  114. 
Amount  paid  in  1867-8  for  encouragement  of  science  in 

London  and  Scotland,  115. 

Elementary  Education. 

Experience  in,  has  shown  necessity  of  particular  instruc- 
tion in  art  of  teaching,  6003. 

Should  certainly  not  be  taught  in  the  proposed  College 
of  Chemistry ;  some  qualification  in  students  must  be 
required,  6010. 

Not  contemplated  in  the  proposed  training  college, 
6040-6042. 

Elementary  Schools. 

Science  schools  have  been  held  in,  during  the  night, 
12. 

Necessity  of  a  separate  grade  of,  5955. 

Employment  for  science  teachers  in,  5956,  5957. 

A  science  teacher  might  give  instruction  in,  in  the  day- 
time, and  also  teach  science  elsewhere  in  the  evening, 
5965,  5966. 

Might  be  embraced  in  one  system  of  graduated  inspec- 
tion, under  supreme  authority  of  Education  Depart- 
ment, 5974-5976. 

Elementary  Teachers. 

Ordinary  elementary  schoolmasters  should  not  be  for- 
bidden to  teach  science  in  the  evening,  but  a  better 
system  is  necessary,  5966. 

Science  teachers  need  not  be  necessarily  elementary 
teachers  in  schools ;  persons  qualifying  themselves  as 
such  might  be  admitted  as  science  teachers  under 
various  conditions,  6025,  6()2(i. 

See  also  Science  Teachers.     Teachers  (generally). 

Endowed  Schools. 

Certainty  of  science  teachers  being  required  in,  5958. 
Require  to  be  looked  after,  59/6. 

Engineer  Officers. 

Si  rvices  of,  in  visiting  science  schools,  7,  8,  59/3. 

Estimates. 

For  the  purposes  of  science,  science  schools,  &c.,  for 
year  18/0-71,  7,  10,  11,  13. 

Under  the  present  system  must  largely  increase,  143. 

For  payments  on  results  to  teachers,  at  present,  24,00(V., 
144. 

Estimate  of  annual  expense  of  a  training  college  for 
science  teachers,  prepared  by  Captain  Donnelly,  5953. 

The  estimates  of  66.0WW.  and  45,0001.  respectively  include 
all  fittings  ;  there  is  no  reason  to  believe  the  expendi- 
ture will  exceed  the  estimate,  6066-6070. 
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Evening  Classes. 

By  the  system  of  payment  on  results,  especially  in  night 

classes,  the  estimated  vote  may  be  raised  exceedingly 

in  few  years,  149. 
A  science  teacher  could  give  instruction  in,  as  well  as  in 

day  classes,  without  being  overworked,  5965. 
Masters  of  elementary  schools  should  not  be  forbidden  to 

teach  science  in  the  evening,  but  a  better  system  is 

necessary,  5966. 

Evidence. 

Before  H.  C.  Committee  in  1868,  especially  of  witness 
and  Captain  Donnelly,  referred  to  for  account  of  Science 
and  Art  Department,  2. 

Examination  Papers. 

Number  worked  in  1868  and  1869,  6. 

Payment  for  preparation  of,  7,  13. 

Number  of  papers  passed  by  examiner  test  of  ability  of 

teacher,  17. 
Of  pupils  so  nearly  identical  as  to  prove  communication, 

36,  37. 
Examination  papers  are  preserved  generally  for  about  a 

year,  211. 
Mode  of  giving  out,  collection,  inspection,  and  passing  of 

students'  examination  papers  ;  are  examined  in  London 

only,  216. 
Care  taken   to    prevent  surreptitious    procurement    of 

examination  papers;    Capt.   Donnelly's  arrangement 

for  printing  them,  218,  219. 
The   number  of,   determines  the  remuneration   of  the 

examiners,  239. 

Inspectors  should  be  required  to  do  some  work  irrespec- 
tive of  paper  examinations,  5973. 
See  also  Examinations.  •  Examiners. 

Examinations. 

In  local  science  schools,  how  conducted,  2. 

Payments  on  results  of,  2. 

In  science  schools,  of  higher  character  now  than  when 

system  first  established,  4. 
Details  of  science  school  examinations  in  May  1868  and 

1869,  6. 
Estimate  for  preparation  of  papers  for  examination  for 

year  1870-71,  7. 

Number  of,  for  each  school,  annually,  8,  9. 
A  teacher  must  have  passed  examination,  or  he  would 

get  no  payment,  16.     No   qualification  except  having 

passed  required  for  teachers,  26. 
Former  and  present,  of  teachers,  27-32. 
No  check  at  present  on  sending  up  persons  to  be  exa- 
mined, 142. 
Rate  of  increase  in  number  of  persons   examined   in 

science  in  10  years,  146. 
Per-centage  of  rejections  last  year  rather  more  than  one 

third,  151. 
The  system  of,  prevents  copying,  and  such  like  faults, 

154. 
Tendency  to  "  cram  "  for;  decrease  in  the  practice ;  new 

teachers  commence  the  system,  but  after  experience  find 

it  does  not  answer ;  the  old  system  of,  for  teachers,  a 

check  upon  cramming   only   so    far  as   proving  the 

teacher's  knowledge ;  some  of  the  worst  cases  occurred 

under  teachers    supposed    to    be  highly    skilled  in 

teaching,  156-164. 
No  viva  voce  examinations  are  practised,  but  the  power 

to  hold  such  is  reserved,  in  case  of  necessity,  217. 
Under  proposed  central  system  will  be  more  strict  than  at 

present,  234,  235. 
For  admission  into  proposed  training  college  should  be 

subject  to  as  fair  competition   as  could  be  devised, 

6033. 
Teachers  will  be  examined  at  conclusion  of  course  of 

training,  with  probably  some  recognition  of  results; 

no  intention  to  make  their  examination  at  large  more 

stringent  than  at  present,  6057-6058a. 

Examiners. 

The  fact  of  examiners  doing  their  duty,  and  the  inspec- 
tion, the  only  guarantees  that  the  money  voted  is 
spent  properly,  150,  155. 

If  there  were  reason  to  suppose  an  examiner  in  science  or 
art  did  not  do  his  duty  properly,  he  would  not  be 
asked  to  do  his  work  again,  169.  The  duty  is  not  a 
permanent  arrangement,  170. 

Send  in  reports  to  the  Department,  the  number  of 
marks,  and  sometimes  special  reports ;  they  confer 
together  as  to  uniformity  in  standards  of  examination, 
209-212. 

As  a  rule,  are  not  changed  from  year  to  year,  213. 

Examine  the  papers  in  London  only,  216. 
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Are  appointed  by  the  Lord  President,  236,  237.  Usually 

go  on  for  several  years  together ;  the  best   are  kept 

with  difficulty,  238.    Their  remuneration  depends  on 

the  number  of  papers,  at  a  fixed  moderate  fee,  2.')!/. 
Estimate  of  cost  of  examiners   in  science   or  art,  for 

1870-71,  13 ;  payments  to  them,  for  preparation  of 

examination  papers,  7,  13. 

Best  qualified  to  decide  on  competency  of  teachers,  23. 
Reports  of,  satisfactory,  24,  25. 
It  is  unlikely  to  find  inspectors  of  elementary  schools 

competent  to  act  as  examiners  in  science,  6059. 
Faversham. 
Instanced  as  an  example  of  good  organisation  of  schools. 

198. 
.Fees. 

Certain   art   students    admitted    without   payment    of 

science  fees;    system  of  fees   proposed  for  projected 

college  of  science,  44. 

Moderate  fees  paid  by  artizans,  who  are  only  just  begin- 
ning to  pay  them  for  scientific  instruction,  2,  5960. 
Arrangement  of,    in    estimate     for    proposed     science 

college  (under  "  Remarks  "),  5953. 
Art  masters  could  not  exist  upon  fees  paid  by  artizans 

even  when  combined  with  State  payments  on  results , 

5954. 
Greater  part  of  science  teacher's  income  derived  from 

artizans'  fees  than  from  those  of  the  middle  class, 

5961. 
In  proposed  training  college  full  fees  should  be  paid  by 

those  not  intended  to  be  science  teachers,  5983. 

fittings. 

The  cost  of  all  fittings  (laboratory  or  others)  are 
included  in  the  estimates  of  66,OOOZ.  and  45,000/. 
respectively  ;  there  is  no  reason  to  believe  the  expen- 
diture will  exceed  the  estimate,  6065-6070. 

Foster,  Dr.  Michael. 
Lectures  by,  at  South  Kensington  Museum,  40. 

Frankland,  Dr. 

Lectures  by,  at  the  College  of  Chemistry,  40. 
Comparison  by,  of  his  laboratory  with  those  at  Berlin, 

Bonn,  Leipsic,  and  Zurich,  47. 
Complaint  by,  of  inadequate  accommodation  at  College 

of  Chemistry,  47. 

Geology. 

Amount  paid  by  State  in  1867-8,  in  aid  of,  115. 

Estimate  of  expense  for  teaching,  and  for  professor  and 
demonstrator,  in  proposed  science  college,  5953. 

A  small  typical  geological  collection  would  be  required 

in  proposed  college,  5999. 
Geological  Survey  of  the  United  Kingdom. 

Want  of  accommodation  for,  at  Jermyn  Street  institu- 
tion, which  should  be  made  efficient  for  Survey 
purposes,  51,  5985. 

Should  be  relieved  by  removal  of  mining  school,  52,  53. 

Director  of,  should  not  be  also  head  of  a  science  school, 
76. 

Its  efficient  working  would  be  increased  if  the  teaching 
at  Jermyn   Street  were  transferred   to   South    Ken- 
sington, 6060. 
Geometry. 

Objections  formerly  held  as  to  teaching  geometry  to 
carpenters  and  joiners,  6085. 

Glasgow  University. 
More  than  100,000?.  purposed  to  be  expended  on,  6001. 

Government  Grants  in  aid  of  Science. 

Rules  for  distribution  of,  2.  How  distributed,  7,  13. 
Essential  in  forming  proposed  science  school,  43. 

Estimate  of  amount  to  he  allotted  as  grants  for  examples, 
for  1870-71,  7- 

State  aid  is  necessary,  even  for  elementary  education ; 
should  take  the  shape  of  aid  to  local  efforts,  114. 

Amount  paid  in  1867-8  for  the  encouragement  of  science 
in  various  ways  in  London  and  Scotland,  115.  A 
distinct  advantage  to  persons  receiving,  over  private 
competition,  116. 

State  aid  should  not  be  withdrawn  merely  to  save  the  prin- 
ciple of  not  interfering  with  private  enterprise ;  it  is 
indispensable  to  the  encouragement  of  science,  117. 
Need  not  be  antagonistic  to  private  enterprise,  118. 

State  aid  to  science,  as  now  given,  might  be  better 
effected ;  definite  payments  to  universities,  &c.,  should 
be  abolished,  and  the  amount  appropriated  to  scholar- 
ships obtained  anywhere,  124. 

A  place  manifesting  its  earnestness  for  teaching  science 
(as,  for  instance,  Owens  College)  might  receive  grants 
for  buildings,  125. 


COLK,  HENRY— Gortfrnmntt  GrantiinoidofScimce.—cont. 
Should  be  abolished  to  all  regius  chain  in  the  kingdom, 

1  *..'. 

The  fact  of  examiner*  doing  their  duty,  and  the  inspec- 
tion, the  only  guarantee  that  money  is  spent  properly 
150,  155. 

A  professor,  with  a  positive  salary  from  the  State,  should 
be  required  to  receive  scholars  without  fees,  l' 

To  qualified  places,  should  be  madr-  in  ui>!  of  specific 
things,  not  grants  in  money,  2.'!J,  2,'tt. 

Should  be  confined  to  granting  scbolarsmps,  aiding 
bufldtan,  providing  apparatus,  &c.,  and  establishing 
a  training  college  for  teachers,  2-10. 

3,10p/.  paid  to  Scotch  universities  for  instruction  in 
science;  very  little  direct  aid  given  in  Kngland  to- 
wards scientific  instruction  in  rolli'ifr-i,  J 

Probability  of  future  Stud-  ni.l  not  being  confined  to 
artizans,  but  that  all  classes  will  insist  upon  partici- 
pating, .r)955. 

The  less  science  teachers  depend  upon  State  aid  the 
better,  5959. 

To  present  time,  science  teachers  have  been  chiefly 
remunerated  by,  5960. 

See  also  Building  Grants.     Estimates. 
Guarantee. 

The  best  guarantee  for  a  student  to  remain  in  the  public 
service  is  the  public  demand  for  his  services, 
precise  guarantee  can  be  exacted.  If  a  man  can  better 
his  position  the  influence  is  good,  59/7-59"9.  If 
such  guarantee  be  exacted  there  is  an  obligation  to 
find  the  teacher  employment,  5980. 

The  fact  of  a  man  proving  aptitude  for  science  teaching, 
and  willing  to  come  to  London  to  live  on  50/.  a  year, 
and  be  trained,  is  a  good  guarantee  in  itself,  5982. 
Guthrie,  Dr. 

Lectures  to  teachers  by,  at  School  of  Mines,  40. 
Hofmann,  Dr. 

College  of  Chemistry  instituted  to  secure  his  services  as 
professor,  88-90. 

Infants'  Schools. 

Necessity  of,  distinct  from  those  more  advanced,  5955. 
Inspection  of  Schools. 

Desirable  to  have  some  work  done  by  inspectors,  which 

is  not  accomplished  by  paper  examinations,  59/3. 
Elementary  and  other  schools  might   be  embraced   in 
one  system  of  graduated  inspection,  under  supreme 
authority  of  Education  Department,  5974-5976. 
Inspectors  of  Science.     See  Science  Inspectors. 

Institutions  (Literary  and  Scientific). 

Science  schools  have  been  carried  on  in,  12. 

Present  demand  in,  for  science  teachers  of  advanced 
character,  and  probability  of  much  greater  future 
demand,  5955. 

See  also  Mechanics'  Institutes. 
Jermyn  Street  Institution. 

Could  not  be  used  in  carrying  out  scheme  of  Metropolitan 
College  of  Science.  If  maintained,  it  should  keep  to 
mining,  mineralogy,  and  metallurgy  only.  Incon- 
venience of  sending  students  from  one  place  to  the 
other,  5984. 

Great  want  of  accommodation  in.  Should  be  confined  to 
the  Geological  Survey.  Even  for  this  it  will  have  to 
be  reorganised,  5985. 

The  apparatus  at,  if  a  change  were  made,  would  be 
transferred  to  Kensington ;  that  is  part  of  the  saving. 
Not  abundantly  supplied  with  apparatus,  5996, 
5997. 

The  teaching  of  physics  should  be  transferred  from,  to 
the  new  establishment,  5!)!)8. 
See  Royal  School  of  Mines. 
Joiners. 

In  1852  it  was  not  proposed  to  teach  geometry  to  car- 
penters and  joiners,  (iOS.r>. 

Laboratories  (Chemical). 

Want  of  accommodation  in  those  of  the  College  of  Che- 
mistry and  School  of  Mines,  46,  47. 
The  existing,   compared  with   those  of  Berlin,   Bonn, 

Leipzig,  and  Zurich,  47. 
Cost  of,  at  Kensington,  5953. 
Good  accommodation  for   teaching  in,  at  Kensington, 

5986. 

Laboratories  (Metallurgical). 
Jermyn  Street  laboratories  could  not  be  used  in  carrying 

out  proposed  college  of  science,  5984. 
Laboratories  (Physical). 

One  would  be  required  in  Metropolitan  College  of  Science 
5995. 
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at,  compared  with  Dr.  Frankland's,  47. 

Local  Committees. 

Always  appoint  science  teachers,  ^,  14. 

Loco/  Secretaries.  _ 

Estimates  for  payment  of,  IVJV-ll,  /• 
Are  paid  a  fee  for  each  examination,  7. 

'    Estirnate  of  expense  for  teaching,  and  for  professor  and 
assistants,  in  proposed  science  college,  5953. 

M?\Jount°p'aid  by  the  State  in  1867-8  for  encouragement 

of,  in  London  and  Scotland,  115. 
Estimate  of  expense  for  teaching,  and  for  professor  and 

assistants,  in  proposed  science  college,  5953. 
A  large  space  not  required  for  teaching,  59S 

Mechanics  and  Civil  Engineering. 

Amount  paid  by  State  in  1867-8  in  aid  of,  115. 
Mechanics'  Institutes. 

Have  been  used  for  science  schools,  12. 

Large  per-centage  of  science  instruction  of  the  country 
given  in,  37. 

Mechanism. 

Estimate  of  expense  for  teaching,  and  for  professor  and 

assistants,  in  proposed  science  college  5953. 
Metallurgy.     See  Mining  and  Metallurgy. 
Metropolitan  College  of  Science  (proposed). 

Memorandum  for    establishing,  referred    to,    and   the 

scheme  advocated,  42-45,  49. 
South  Kensington  the  proper  locality  for,  49,  54.     Could 

be  provided  for  there  in  a  year,  56. 
Belief  in  the  increasing  conviction  in  its  favour ;  will  be 

frequented  wherever  situated,  72. 

The  proposed  training  college  for  teachers  would  not  be 
a  substitute  for  the  present  system,  only  a  supplement 
for  its  efficiency,  184. 

Those  who  come  to,  must  be  certificated  teachers,  and 
they  would  require  a  year's  training,  or  more,  to  fit  for 
them  for  teaching  science,  186-190. 
Estimated  annual  cost  of  a  pupil  in,  about  501.,  191. 
Special  application  of  science  to  industry  and  arts  should 
not  be  taught  there,  save  that  in  the  third  year  two  or 
three  branches  might  be  so  treated,  201. 
Ought  not  to  extinguish  the  School  of  Mines,  or  of 

Naval  Architecture  and  Engineering,  202,  203. 
Should  have  two  classes  of  students,  one  for  intended 
teachers  of  classes,  the  other  for  teaching  science  in 
its  application  to  industry,  205.    The  combination  of 
theory  and  practice  should  be  provided  for,  208. 
Not  to  be  limited  to  those  who  are  to  follow  the  pro- 
fession of  teachers  of  science,  but  for  general  instruc- 
tion, under  certain  conditions,  220,  223. 
Students  in,  would  be  at  their  own  expense,  224. 
Government  should  provide  for  salaries,  means  of  teach- 
ing, museums,  apparatus,  &c.  on  behalf  of  teachers, 
the  public  to   have  the  advantage  of  attending  the 
instruction,  225-227. 
Establishment  of,  one  means  by  which   State   aid  to 

science  should  be  applied,  240. 
School   of    Mines    should   be    continued   as  a   special 

training  college,  241. 

There  will  be  ample  scope  for  teachers  trained  in,  242. 
In  order  to  bring  existing  State  endowments  into  har- 
mony with,  a  professor,  for  every  20?.  of  State  money 
paid  to  him,  should  receive  a  free  student ;  details, 
such  as  laboratory   expenses,   &c.,  to    be    arranged 
specially  ;   under  this  plan  the  money  now  paid   to 
Scotch   Universities    would    provide    for    about   150 
studentships,  245.    Estimate  of  amount  that  would  be 
required  for  scholarships,  245. 
Teachers  trained  in,  not  to  work  at  manual  labour,  as  is 

done  under  Sir  J.  Whitworth's  scholarships,  247. 
Its  prime  function  should  be  the  training  of  teachers,  as 

the  thing  most  wanted  at  the  present  time,  248. 
Undue  competition  with  existing    institutions  easily  to 

be  avoided,  249,  250. 
Estimate  of  annual  expense  of  instruction  in,  prepared 

by  Captain  Donnelly,  5953. 

Necessity  for  carrying   out    the    proposed    scheme;   a 
superior  class  of  science  teachers  being  now,  and  will 
be  more  extensively  required,  5954-5958. 
Students  trained  in,  should  be  taught  the  method   of 

imparting  knowledge  to  others,  5967-5972. 
No  precise  guarantee'  for  continuance  of  service  can  be 
exacted    from    teachers    trained   in,   5977-5979.     A 
guarantee  would  necessitate  the  finding  employment 
for  the  teacher,  5980.     Willingness  to  come  to  London 
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to  be  trained,  combined  with  skill  in  elementary  teach- 
ing, a  good  guarantee  in  itself,  5982. 
Students  not  becoming  teachers  might  repay  cost  of  in- 
struction in;  a  man  will  follow  his  own  interests,  5981. 
Full  fees   should  be   paid  in,  by  others  than   science 

teachers,  5983. 
The  Jermyn    Street   institution  could  not  be  used  for 

carrying  out  proposed  scheme  of,  5984. 
Matters  that  would  be  required  for  :  a  physical  labora- 
tory, a  small  typical  geological  collection,  and  demon- 
strators of  physiology,  zoology,   and  botany,  5995- 
6000. 
Being  a  national  affair,  it  should  not  be  conducted  on  a 

lower  scale  than  Owens  and  other  colleges,  6001 . 
Existing  establishments  should  be  used  for,  as  much  as 

possible,  6002. 

Those  who  come  to,  to  be  made  into  teachers,  would  be 
probably  without  means,  whom  the  State  must  main- 
tain ;  if  the  systematic  creation  of  a  superior  class  of 
teachers  be  instituted,  capital  must  be  found  for 
maintaining  them  while  going  through  the  operation, 
6004-6006. 
Conditions  supposed  as  to  the  admission  of  teachers 

into,  6009. 

Necessity  of,  because  of  the  limited  demand  for  science 
teachers,  who  must  be  forced  into  public  acceptance, 
6018,  6019. 

Persons  with  an  elementary  knowledge  of  science,  and 
some    experience    in    teaching,  would  be   preferably 
eligible  for  admission,  6027-6032. 
Competition  for  entrance  into,  should  be  as  fair  as  could 

be  devised,  6033. 
Fusion  of  School  of  Mines  and  College  of  Chemistry 

with,  would  be  of  public  advantage,  6035. 
Elementary  instruction  is  not  contemplated  in,  6040- 

6042. 

Assuming  that  the  pupils  of  the  existing  Government 
schools  are  absorbed  by  the  new  school,  it  could  not 
be  efficiently  carried  out  without  the  additional  expen- 
diture of  40,000?.  or  50.000/.,  6045. 
The  building  for,  should  be  on  the  other  side  of  the  road, 
so  as  not  to  impair  the  arrangements  of  South  Ken- 
sington Museum,  6046. 

Could  be  continued,  in  addition  to  other  existing  Govern- 
ment schools,  even  if  the  further  grant  of  40.000/. 
were  refused,  6048,  6049. 

Means  to  be  taken  for  increasing  efficiency  and  numbers 
of  science  teachers,  supposing  the  training  school  be 
conceded,  6050. 

If  the  sum  desired  for  a  training  college   be  granted,  it 
is  desirable  at  once  ;   it  would  be  best  to  expend  the 
45.000Z.  in  one  year ;  temporary  arrangements  would 
be  plus  the  sum  asked  for,  6061-6064. 
Conditions  to  be  fulfilled  by  students  desirous  of  being 

trained  as  teachers  of  science,  6072. 

No  guarantee  could  be  taken  of  students  entering  the 
college,  as  to  devoting  themselves  to  teaching ;  the  best 
guarantee  is  the  student's  life,  6073,  6074. 
Middle-class  Schools. 

Certain  employment  for  science  teachers  in,  5956. 
Might  be  embraced  in  one  system  of  graduated  inspec- 
tion, under  supreme  authority  of  Education  Depart- 
ment, 5974-5976. 
Mineralogy. 
Might  continue  to  be  taught  at  Jermyn  Street,  5984. 

Mining  and  Metallurgy. 
•  Special   instruction  in 

Mines,  43. 
Should  continue  to  be  taught  at  Jermyn  Street,  5953,5984. 

Mining  Record  Office. 

Will  probably  shortly  have  to  be  re-organised,  5985. 
Minute. 

In  App.  A.  to  First  Report  of  Science  and  Art  Depart- 
ment quoted,  as  to  foundation  of  Department,  2. 
Of  30th  Dec.  1870,  setting  forth  the  conditions  of  ad- 
mission for  science  teachers  in  May  1871,  6050.     It 
differs  from  those  of  former  years  only  in  extension, 
not  in  principle,  6052-6056. 
Murchison,  Sir  R.  I.,  Bart. 

Complaint  by,  of  inadequate  accommodation  at  School 

of  Mines,  47,  51 ,  5985. 

His  functions  as  Director  of  School  of  Mines,  74-76. 
Museum  of  Practical  Geology. 

Will  probably  have  to  be  re-organised  shortly,  5985. 

Museums. 

Proposed  union  of  Museums  of  Geology  in  London  and 

Dublin  in  one  estimate,  2. 

An  important  part  of  the  subject  of  scientific  instruction, 
5953. 


mining   possessed   at  School  of 
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Natural  History.     See  Biology,  Physiology,  fyc. 

Natural  Philosophy. 

State  aid  to,  would  be  best  applied  by  increased  museum 

facilities  and  apparatus,  L'.'i-. 

Nautical  Astronomy.     See  Navigation  and  Nautical  Astro- 
nomy. 
Navigation  and  Nautical  Astronomy. 

Estimate  of  expense  of  teaching,   in   proposed   science 

college,  S9.r>;t. 

Night  Classes.     See  Evening  Classes. 
Office  of  Works. 

Demand  for  more  accommodation  in  Jermyn  Street  in- 
stitution, now  before.  5985. 
Owens  College. 
A  place  like,  fairly  entitled  to  a  building  grant  from  the 

State,  125. 

More  than  100,0(XM.  purposed  to  be  expended  on,  6001. 
Teachers  trained  at,  could  not  be  recognised  by  the  State 
without  personal  attendance  at   a   responsible  place, 
6003. 

Payments  on  Results. 

Are  confined  to  artizan  class,  '2. 

Payments  to  local  science  schools  are  made  on  results  of 

examinations,  2. 

Estimate  under  this  head  for  year  1870-71,  7. 
Teachers  must  have  passed  an  examination  to  obtain,  16. 
The  real  test  of  a  teacher,  32. 
At  present,  estimated  at  24,0001.,  144.    At  the  present 

rate  of  increase  may  amount  to  80,000/.  or  more  in 

course  of  next  10  years,  149. 
Insufficient'for  support  of  teacher,  5962. 
Percy,  Dr. 

Complaint  by,  of  inadequate  accommodation  at  School 

of  Mines,  47. 
Philosophy  (Natural  and  Experimental). 

Amount  paid  by  State  for  encouragement  of,  in  1867-8, 

in  London  and  Scotland,  115. 

Physical  Geography. 

Estimate  of  expense  for  teaching,  and  for  professor  and 

demonstrator,  in  proposed  science  college,  5953. 
Physics. 

Estimate  of  expense  for  teaching,  and  for  professor  and 

demonstrator,  in  proposed  science  college,  5953. 
A  laboratory  necessary  for  teaching,  5995. 
Teaching  and  apparatus  now  in  Jermyn  Street  would  be 
transferred  to  proposed  college  of  science,  5996-5998. 

Physiology,  Zoology,  and  Natural  History. 

Amount  paid  by  State  in  1867-8  in  aid  of,  115. 
Demonstrator    in   physiology  proposed  for  College   of 
Science,  5953,  6000. 

Political  Economy. 

The  laws  of,  do  not  apply  to  education ;  if  the  public 
requires  science  teachers  it  must  pay  for  their  creation, 
hence  the  necessity  for  the  proposed  training  college, 
6007,  6008,  6012-6019. 
Porter,  Mr. 

Minute  made  by,  stating  that  the  School  of  Art  should 

not  teach  geometry  to  carpenters  and  joiners,  6085. 
Practical  Art  Department.  See  Department  of  Practical  Art. 

Prizes. 

Open  to  all  classes,  2. 

Of  books,  instruments,  &c.,  estimate  for  payment  of,  for 

1870-71,  7. 
Qualifications  of  Teachers. 

None  required,  except  having  been  examined,  26. 
Regius  Professorships. 

Should  be  abolished,  129. 

The  payments  to,  should  be  coupled  with  the  obligation 

to  receive  students,  136. 
Rejections. 

Upon  examination  last  year  rather  more  than  one  third, 

151. 
Small  number  of,  for  copying  and  such  like  faults,  153. 

Royal  College  of  Chemistry. 
Partial  attendance  of  teachers  of  chemistry  at,  13. 
Instruction  at,  38-40. 

Combination  of,  with  Royal  School  of  Mines  and  Royal 
School  of  Naval  Architecture,  as  a  Metropolitan  Col- 
lege of  Science,  advocated,  42-45,  49. 
Inadequate  accommodation  at,  for  pupils,  46,  47. 
Lease  of  School  of  Chemistry  about  to  expire,  48. 
26060. 
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Its  origin,  staff,  progress,  incoqioration  with  Science 
and  Art  Department ;  to  a  great  extent  aelf-aupport- 
ing;  its  connexion  with  the  School  of  MM 

Receives  8(XM.  a  year  from  the  State  for  "  local  expend." 

./l). 

Circumstances  leading  to  its  union  with  the  School  of 
Mines  should  be  Imrnr  in  mind.  1*7. 

For  some  students  no  fees  are  paid, 

Elementary  knowledge  should  certainly  not  be  taught 
in  ;  some  qualification  must  be  required,  'i"ll>. 

Fusion  of,  with  the  proposed  training  college  contem- 
plated, (;o;i;;. 

Royal  College  of  Science,  Dublin. 

A  centre  for  obtaining  science  instruction,  2.     Scholar- 
ships gained   in,  by  students  at  science  classes,   1-. 
Relation  of,  to  Science  and  Art  Department,  19. 
Royal  School  of  Mines. 

A  centre  for  obtaining  science  instruction,  2.  Scholar- 
ships gained  in,  by  students  in  science  classes,  18. 
Relation  of,  to  Science  and  Art  Department.  II*.  In- 
struction to  teachers  given  in,  last  year,  38-40.  High 
scientific  instruction  given  in,  43. 

Combination  of,  with  the  Royal  College  of  Chemistry 
and  Royal  School  of  Naval  'Architecture,  as  a  metro- 
politan college  of  science,  advocated,  42^15,  49.  Any- 
thing now  done  in,  would  not  be  interrupted  or  im- 
peded by  such  combination,  45. 

Inadequate  accommodation  at,  for  students,  4fi,  47. 

Geological  Survey  would  be  relieved  by  removal  of,  from 
Jermyn  Street,  52,  53. 

Some  professors  of,  in  favour  of  proposed  school  of 
science,  72,  73. 

Connexion  of  College  of  Chemistry  with,  88-90. 

Originated  mainly  by  Sir  H.  De  la  Beche ;  its  early 
name  and  objects ;  change  of  title,  and  desire  of  the 
then  Government  to  convert  it  into  a  general  school  of 
science  ;  objection  of  the  professors  thereto,  and  their 
consequent  disagreement  with  the  Department,  100- 

Proposed  to  be  continued  as  a  division  of  the  great  train- 
ing college,  241. 

Fusion  of,  with  the  proposed  training  school  contem- 
plated, 6035. 

Royal  School  of  Naval  Architecture. 

Chemical  examinations  of  science  teachers  might  be  held 

at  buildings  of,  at  South  Kensington,  13. 
Practice  in,  quoted  as  an  instance  of  what  is  desired  in 

the  proposed  training  college  for  teachers,  -'27. 
About  45,0001.  additional  would  be  required  to  fit  the 
building  at  South  Kensington  for  a  training  college, 
5953.    The  buildings  in  progress  there  are  intended, 
and  could  also  be  made  available,  for  teaching  che- 
mistry and  various  sciences,  5986,  5987,  60-16,  6047. 
Salisbury,  Lord. 

His  intention,  as  Lord  President  of  the  Council,  as  to 

science  instruction,  2. 
Scholars/tips  in  Science. 

Estimate  for,  for  year  18/0-71,  7. 
Gained  by  students  in  science  classes,  18. 
All  regius  chairs  in  the  kingdom  should  be  translated 
into  scholarships ;  out  of  the  payments  made  on  ac- 
count of  the  latter  the  incomes  of  professors  would  be 
secured,  127-134. 

There  would  be  no  grievance  in  requiring  a  professor 
now  receiving  400/.  a  year  to  receive  20  students  at 
20/.  each,  13-1,  13(i. 

Gained  in  open  competition  would  be  the  most  whole- 
some way  of  encouraging  science,  226.     Might  be  held 
at  recognised  institutions,  22(>,  231.     One  of  the  means 
to  which  State  aid  should  be  applied,  240. 
Estimate  of  amount  to  be  required  for  payment  of,  under 

the  proposed  plan,  245. 

Three  forms  of,  should  be  established :  1st,  of  70/.  per 
annum,  with  a  sum  for  paying  fees  ;  2d,  of  50/.,  with 
sum  for  fees ;  3d,  a  sum  for  fees  alone.  Student  to 
elect  institution  at  which  to  hold  his  scholarship,  2l,"i. 
State  scholarships  should  not  be  taken  in  the  State  insti- 
tution ;  they  should  be  kept  for  encouragement  of  work 
done  outside  it,  250. 

School  of  Art. 
The  experiment  in,  of  applying  art  to  specific  industries, 

did  not  succeed,  201. 
Schools  (General). 
Present  demand  in,  for  science  teachers  of  advanced 

character,  5955-5958. 

Necessity  for  different  grades  of,  for  educational  purposes, 
5955. 

4T 
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Stalls  of  branches  of  science  most  cultivated  in  science 

schools,  6.  .  io-fi  -i    - 

Estimate  for  payments  under  this  head  for  IS/0-/ 1,  /. 

:,  aching  chiefly  conducted  in  evening  classes  to 
artisans,  171.  ..,., 

IHmils  of,  in  day  and  evening  classes,  \T2,  l/.i. 

Merit  of  present  system  of  science  teaching  consists  in 
its  wide  diffusion  in  humble  spheres_of  action,  and  its 
struggles  against  difficulties,  196,  197- 

Application  of  science  to  special  industries  should  not 
be  made  a  rule  in  proposed  training  college  for 
teachers ;  the  experiment  did  not  succeed  in  the  bchool 
of  Art,  201-204,  Two  classes  might  be  admitted  m 
the  college,  one  for  intended  teachers  of  science  classes, 
the  other  for  instruction  in  science  applied  to  industry, 
205.  The  combination  of  theory  and  practice  de- 
sirable, 208. 

Estimate  of  expense  of  scholarships  in  science  proposed 
to  be  established  under  the  new  plan,  245. 

3.100/.  paid  to  Scotch  universities  for  instruction  in; 
very  little  State  aid  given  in  England  towards  scientific 
instruction  in  colleges,  and  the  like,  245. 

An  elementary  instruction  in,  very  desirable  in  all  who 
propose  to  enter  the  projected  training  college ;  per- 
sons with  some  experience  in  teaching  would  be  pre- 
ferably eligible  for  admission,  (5072-6032. 

Science  and  Art  Department. 

\\  itness  is  secretary  of,  1.  Connexion  of  his  office  with 
advanced  scientific  instruction,  19,  20. 

Purposes  for  which  founded ;  change  of  Department  of 
Practical  Art  into  Department  of  Science  and  Art ; 
object  of  the  change  set  forth  in  Minute,  App.  A.  to 
First  Report  of  Science  and  Art  Department ;  extension 
of  the  principles  of  the  Department  in  teaching  certain 
sciences ;  growth  and  details  of  the  system  as  now  in 
action ;  2,  78-80. 

Incorporation  of  College  of  Chemistry  with,  86. 

If  told  to  do  its  best  with  existing  facts  at  South  Ken- 
sington, something  creditable  might  be  done,  6047. 
The  training  school  for  teachers,  in  addition  to  other 
government  schools  now  existing,  would  be  continued 
6048;  even  if  the  further  grant  of  40,0002.  wer, 
refused,  6049. 

No  savings  in,  could  be  suggested  as  a  set-off  against 
the  40,000/.  or  50.000/.  desired  for  extension  of  science 
school  buildings,  6060. 

Science  Classes. 
Increase  of  (between  1860  and  1865)  from  9  to  800,  with 

30,000  pupils,  2. 
Any  locality  may  establish   science  classes   or   science 

schools,  and  appoint  the  teachers,  2. 
Examinations  of,  and  system  of  payments  to,  2. 
Numbers  of,  in  day  and  evening  schools,  172,  173. 
Disadvantage   of  evening   science  classes;  the  teacher 

fatigued   after  his   ordinary  labour,    176-183.      The 

present  system  must  continue,  with  modifications,  for 

a  long  time,  184. 
Desirability  of  evening  science  classes,  although  many 

students  enter  merely  for  relaxation,  199,  200. 
Advocacy  of,  by  Adam  Smith,  200. 
See  also  Science  Schools. 

Science  Directory. 

Contains  a  full  account  of  the  rules  guiding  distribution 
of  public  money  for  encouragement  of  science,  2. 

Science  Examinations.     See  Examinations. 
Science  Examiners.     See  Examiners. 
Science  Inspectors. 

Only  two  official  inspectors  of  science  and  art,  and  two 
inspectors  of  local  schools,  permanent  officers,  7- 

Additional,  appointed  within  the  last  three  years ; 
reasons  for  their  appointment,  33-37. 

It  would  be  desirable  to  have  work  done  by,  irrespective 
of  paper  examinations,  5973. 

Science  Scholarships.     See  Scholarships  in  Science. 

Science  Schools. 

Any  locality  may  establish,  and  appoint  teachers  ;  pay- 
ments on  behalf  of,  2.  Map  showing  number  of,  in 
United  Kingdom,  2.  Have  prospered  beyond  antici- 
.11,  3. 

Examinations  in,  much  higher  than  when  first  esta- 
blished, 1.  (ireat  variety  in,  5.  Detail  of  branches  of 
science  most  cultivated  in,  6. 

IInvc  been  carried  on  in  all  kinds  of  buildings,  12. 

Subsequent  career  of  pupils  in,  18. 

General  science  must  be  taught  in  a  special  school,  81. 
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There  must  be  training  schools  for  teachers  in  science, 
83,84. 
State  endowments  in,  should  be  thrown  open  to  all 

classes  of  society  without  restriction,  121-123. 
Instances  of  earnings  of  teachers  in,  139-141. 
Estimates  for,  according  to  present  system,  must  largely 

increase,  143,  144,  149. 

Very  few  grants  for  erection  of  scientific  day  schools ; 
day  schools  necessary  as  a  sphere  of  action  for  science 
teachers,  192-195. 

The  elementary  instruction  now  taught  by  science 
masters  in  evening  schools  is  in  harmony  with  Sir  J. 
Whitworth's  scholarships  and  endowments,  206, 207. 
It  would  not  be  sufficient  to  introduce  students  who 
have  studied  chemistry,  for  example,  into  a  school 
simply  to  learn  how  to  teach ;  some  consideration  must 
be  had  for  their  maintenance  while  so  learning ;  the 
proposed  training  college  the  best  solution  of  the 
difficulty,  6005,  6006. 

Students  in  the  proposed  college  should  be  required  to 
attend  local  science  schools  in  London,  in  order  to 
acquire  a  knowledge  of  the  laws  of  teaching,  and  skill 
in  their  application,  6077,  6078. 
Science  Students. 

In  science  schools,  subsequent  career  of;    many  have 

remained  as  teachers,  some  have  gone  into  trade,  18. 
Collusion  between,  at  examinations,  and  between  stu- 
dents and  teachers,  35-37. 
Refused  admission  to  laboratories  at  Oxford  Street  and 

at  Jermyn  Street,  for  want  of  room,  47. 
Objections  to  sending  them  from  one  place  of  instruction 
to  another;    the  teachers  should  be  brought  to  the 
students,  5985. 
Science  Teachers. 

Teachers  of  science  classes  and  schools  are  appointed  by 
local  committees,  2,  14.     Must  have  passed  an  exami- 
nation or  they  would  get  no  payment ;  in  most  cases 
the  occupation  of  science  teacher  is  supplementary,  16 
A  selection  of  local  teachers  in  science  brought  up  to 

London  for  instruction  in  teaching,  13. 
Teachers  of  chemistry  formerly  brought  up  to  Kensington 
for  viva  voce  examination  ;  the  practice  discontinued ; 
partial  attendance  of,  at  College  of  Chemistry,  13. 
Paid  only,  not  appointed,  by  Science  and  Art  Depart- 
ment, 15. 
Passing  examination    is   a  proof  they   do  their  work 

adequately  well,  17- 
A  training  school  for  teachers  in  science  ought  to  be 

established,  83,  84. 
Instances  of  amount  of  earnings  of  teachers  of  science, 

139,  140. 

Desirability  of  creating  a  higher  class  of  science  teachers, 
who  might  be  employed  in  both  day  and  evening 
schools  without  being  overworked,  1 98,  5965. 
Various  occupations  of  science  teachers ;  allowed  to 
teach  science  only  in  the  evening,  often  after  teaching 
an  ordinary  evening  school ;  such  employment  of 
certificated  masters  only  transitional,  and  an  exceptional 
system,  adopted  under  constraint,  174-183,  185. 
The  creation  of  science  teachers  in  greater  numbers 
would  tend  to  increased  instruction  in  science  in  the 
daytime,  184. 

Who  come  to  a  science  training  college  must  be  certi- 
ficated ;  they  would  then  require  a  year's  training, 
or  more,  to  fit  them  for  teaching  science,  188-190. 
In  proposed  training  college  will  rarely  devote  a  third 
year  to  the  application  of  science  to  special  industries, 
201. 
Estimate  of  annual  expense  of  college  for  training,  by 

Captain  Donnelly,  5953. 
A  training  college  for,  is  required,  because  of  the  want  of 

a  superior  class  of  teachers,  5954. 

Teachers  of  more  advanced  character  are  wanted  now, 
and  will  shortly  be  much  more  required,  in  institutions 
and  schools,  5955. 
Certainty  of  science  teachers  being  required  in  elementary, 

middle-class,  and  endowed  schools,  5956-5958. 
The  less  they  depend  upon   State  aid,  and  the  more  on 

results  of  teaching,  the  better,  5959. 
Hitherto  have  been  chiefly  remunerated  by  the  State. 
Great  difficulty  of  their  making  a  living  out  of  other 
sources,  5960-5962. 

The  present  useful  science  system  should  be    supple- 
mented by  more  highly  instructed   science  teachers, 
5963,  5964. 
The   master  of   an  elementary   school    should   not  be 

hindered  from  teaching  science  in  the  evening,  5966. 
Competency  of,  to  impart  instruction  should  be  ascer- 
tained by  the  professors  who  train  them,  6967. 
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Few  have  a  great  aptitude  for  efficient  teaching  hefore 
coming  up  to  be  trained ;  it  should  lie  seen  that 
students  have  a  reasonable  capacity  for  imparting 
instruction,  5969,  5982. 

Capability  of  being  taught  the  method  of  communicating 
knowledge,  59/0-597-'. 

No  guarantee  of  continuance  of  service  could  be  exacted 
from  those  who  had  received  the,  benefits  of  State 
training,  5977,  5982.  If  they  can  better  themselves  in 
other  directions  it  is  desirable  they  should  do  so, 
5978,  5979.  If  a  guarantee  be  exacted,  there  is  an 
obligation  to  find  the  teacher  employment,  59MO.  The 
best  guarantee  is  the  evidence  of  a  teacher's  life,  (i07.'(, 
60747 

Those  renouncing  their  profession  might  reimburse  the 
State  the  cost  of  their  training ;  there  are  no  means  of 
compelling  a  man  not  to  follow  his  own  interests, 
5981. 

Probably  not  more  than  five  per  cent,  of  those  who  are 
trained  as,  would  emerge  from  that  station,  5982. 

Number  of  teachers  to  be  trained  must  be  determined 
by  Chancellor  of  Exchequer.  The  estimate  is  calcu- 
lated upon  a  hundred,  5993,  5994. 

One  place  should  be  specially  adapted  for  teaching  of, 
6003. 

More  stringent  rules  might  be  made  as  to  admission  of, 
than  were  necessary  at  the  institution  of  art  schools, 
6021-6023. 

Not  necessary  to  have  been  elementary  teachers  in  schools, 
6025. 

Persons  qualifying  to  become  elementary  teachers  might 
be  admitted  as,  under  various  conditions,  6026. 

Means  to  be  taken  to  increase  the  numbers  and  efficiency 
of,  supposing  the  proposed  training  school  be  con- 
ceded, 6050. 

Minute  of  30th  Dec.  18/0,  as  to  admission  and  subjects 
of  examination  for  1871 ;  provides  no  change  of  prin- 
ciple, but  some  extension  and  a  slight  change  of 
subjects,  6052-6056. 

Enumeration  of  conditions  to  be  fulfilled  by  students 
desiring  to  enter  the  proposed  training  college  for 
science  teachers,  6072. 

No  opinion  can  be  formed  as  to  the  length  of  training 
necessary  to  fit  teachers  for  functions  likely  to  be  re- 
quired 10  years  hence,  60/5. 

Will  possibly  imitate  art  students  in  the  practice  of 
leaving  college  with  only  one  or  two  certificates  out  of 
the  three  or  six  demanded  for  thorough  training,  6075. 
Hard  lines  of  definition  cannot  be  laid  down  as  to  the 
length  of  a  man's  stay ;  much  depends  on  the  require- 
ments of  the  district  from  which  he  came,  6076. 

One  means  of  imparting  a  knowledge  of  the  principal 
scientific  laws  of  teaching,  and  skill  in  the  application 
of  those  laws,  would  be  to  cause  the  student  to  attend, 
under  qualified  superintendence,  the  local  science 
schools  of  London,  6077,  6078. 

See  also  Art  Teachers.     Teachers  (yenerally). 

Science   Training    College.      See    Metropolitan   College  of 
Science  (proposed). 

Scientific  Instruction.     See  Education  in  Science. 

Secondary  Schools. 

May  be  concentrated  wherever  there  are  10,000  people, 
243,  244. 

Smith,  Adam. 
Advocacy  of  science  classes  by,  200. 

South  Kensington. 

The  proper  locality  for  a  metropolitan  college  of  science, 
49,  54. 

Present  building  at,  fully  occupied,  56,  57. 

Estimates  for  buildings  at,  for  current  year,  62-71. 

The  new  buildings  at,  are  intended  for  a  school  of  naval 
architecture  and  marine  engineering,  with  accommo- 
dation for  teaching  chemistry,  5986. 

Amount  of  accommodation  required  in,  for  teaching, 
5987-5991. 

No  theatres  available  at,  for  teaching  purposes,  5992. 

South  Kensington  Museum. 

The  arrangements  of,  would  be  impaired  by  placing  the 
building  for  the  proposed  training  school  upon  its 
ground ;  any  extension  should  be  on  the  other  side  of 
the  road,  6046,  6047. 

State  Aid.     See  Government  Grants  in  aid  of  Science. 

State  Competition.     See  Competition. 

State  Endrrwments  in  Science  Schools. 

Should  be  thrown  open  to  all  classes  of  society  without 
restriction,  121-12:1 


COLE,  HENRY,  Esq.  —  cont. 

Kli'/e  School*. 

Elementary  instruction  should  certainly  not  he  ini| 
in;  some  qualification  should  be  required 


Students.     See  Art  Schools.     Science  Sliul 
Teachers  (generally). 
Qualified  opinion  of  competency  of,  I.V. 
No  qualifications  except  having  been  examined  are  re- 

quired for,  26. 
Relative    qualifications   of,   under    former  and    present 

standards,  28,  .'(2. 
Suggestion  on  the  subject  of  rendering  teaehe.-n  better 

qualified   for  teaching,  stated  in   a  n 

establishing  a  metropolitan  college  << 
Tendency   of  new   teachers   to   cruin  ;    worst   coses   of 

cramming    occurred    under    those    supposed 
_  highly  skilled,  160-164. 
Good  results  from  giving  special  instruction  to,  to  teach 

physical  science;  desirability  of  improving  the  teach- 

ing power  of  masters  ;  number  of,  us  recojj  < 

special  instruction;  compelled  to  work  while  in  Lon- 

don, 165-168. 
A  teacher    must   pass  an   examination    under   present 

system   before  he   can   start  as  such,  234.      Under 

proposed  central  system  the  examination  will  be  more 

strict,  235. 
Public  demand  outruns  the  supply  of  teachers  highly 

trained,  242-244. 
Art  teachers  could  not  subsist  upon  fees  paid  by  artizans, 


Their  position  in  the  tripos  no  measure  of  their  capacity 

to  teach,  5968. 
Capability  of  being  taught  the  method  of  communicating 

knowledge,  59/0-5972. 

The  class  of  people  who  would  come  to  be  trained  as 
teachers  would  probably  need  assistance  while  going 
through  the  operation  ;  if  elementary  teachers  are 
taken  away  from  their  schools,  it  could  scarcely  be  at 
their  own  risk,  6005,  6006. 

The  laws  of  political  economy  do  not  apply  to  education  ; 
if  the  public  want  a  superior  class  of  teachers  it  must 
pay  for  the  creation  of  them  ;  hence  the  necessity  for 
the  proposed  training  college,  60o:,-i;iMN,  CU12-601U. 
Conditions  as  to  admission  of  teachers  into  the  pro] 
college  must  of  course  be  laid  down;  certain  condi- 
tions supposed,  6009. 

The  demand  on  the  part  of  manufacturers  for  experts  in 
chemistry,  for  example,  would  not  be  so  great  as  to 
i  nterfere  with  the  supply  of  school  teachers,  601  1  . 
Persons  with  an  elementary  knowledge  of  science,  having 
had  already  some  experience  in  teaching,  would  be 
preferably  eligible  for  admission  into  the  proposed 
training  college,  6027-6032. 

See    also     Art    Teachers.      Elementary    Teachers. 

Science  Teachers. 
Teaching. 
Experience  has  shown  necessity  of  particular  instruction 

in  art  of,  6003. 
Trade  Schools. 

Creation  and  indifferent  success  of,  2. 
Training  Colleges. 

There  are  now  about  40,  and  there  should  be  one  specially 
for  training  science  teachers,  6003. 

See  Metropolitan  College  of  Science  (proposed). 
Travelling  Expenses. 

Estimate.of,  of  inspectors,  masters,  &c.,  for  1870-71,—  13. 
Whitworth,  Sir  J. 

The  elementary  instruction  in  evening  schools  is  in 
harmony  with  the  general  idea  of  his  scholarships  and 
endowments,  206. 

Young  men  to  be  trained  as  teachers   not   to  work  at 
manual  labour,  as  is  done  under  Sir  J.  Whitworth's 
scholarships,  247. 
Zoology. 

Amount  paid  by  State  in  lS(>7-8  in  uid  of,  115. 
Demonstrator  in,  proposed  for  college  of  science,  5953- 

60(10. 
Zurich. 

Laboratory  at,  compared  with  Dr.  Frankland's,  47. 

HUXLEY,   PROFESSOR,    LL.D.,   F.R.S.     (Inder  of  his 

Evidence.) 

Age  of  Science  Sliulent.i. 

Valuable    scientific    instruction    may   be    imparted    to 

children  under  12,  315,  318.  319. 
Definition  of  school  age  by  Factories'  Act.  315. 
The   Department   elementary  science    papers   are   quite 

adapted  for  children  of  11  or  12  years,  .'MS,  .'vl9. 
Science  candidates  vary  in  age  from  11  to  45  years,  350. 
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Ar\l"'  suggestion  for    instructing  children   by  scientific 
toys,  322. 

Should  be  taught  in  elementary  schools ;  the  only  branch 
of  natural  science  to  be  taught  at  first  hand  con- 
veniently, 355,  356. 

Chctiustru. 

Elements  of,  should  be  taught  in  elementary  schools, 
355,  356. 

Children. 

Valuable  scientific  instruction  might  be  imparted  to 
children  under  1:2  years  of  age,  315,  318,  319.  Neces- 
sity of  giving  practical  instruction  to,  320,  321. 
Scientific  toys  for,  322. 

Vivd  voce  better  than  written  examinations  for,  338,  342. 
The  Department  elementary  science  papers  are  quite 

adapted  for,  348,  349. 
Elementary  physiology  maybe  well  taught  to,  349. 

Cole,  Henry,  Esq.,  C.B. 

Reference  to  evidence  of,  respecting  mode  of  ascertaining 
qualifications  of  teachers,  2/3. 

Cramming. 

For  purpose  of  preventing,  candidates  are  not  allowed  t 
go  up  for  advanced  stage  without  having  passed 
through  elementary  one,  256,  258.  Evil  of,  adopted 
by  some  teachers  for  the  purpose  of  making  money, 
265.  The  old  plan  of  ascertaining  qualification  of 
teachers  was  a  great  check  to,  2/3. 

Donnelly,  Captain,  R.E. 

Reference  to  his  paper  of  1867  as  to  teaching  of  science 
in  elementary  schools,  340. 

Education  Department. 

Connexion  of  Science  and  Art  Department  with,  an 
anomaly,  354 . 

Elementary  Instruction. 

Scientific  teaching  should  be  made  a  fundamental  part 

of,  314. 
Elementary  Schoolmasters.     See  Schoolmasters. 

Elementary  Schools. 

Great  majority  of  science  teachers  are  certificated  masters 
of,  305. 

Good  instruction  cannot  be  given  in,  by  masters  who 
teach  in  the  evening,  311,  325. 

Science  should  be  made  an  integral  part  of  the  instruc- 
tion in,  314.  Valuable  scientific  instruction  might  be 
imparted  to  children  in,  315,  318,  337.  Physical 
geography,  physics,  and  mechanics  might  be  easily 
taught' in,  319. 

Necessity  of  giving  practical  instruction  in,  321. 

Should  be  supplemented  by  secondary  schools,  324. 

Vied  voce  better  than  written  examinations  in,  338. 

Examinations  in,  should  be  conducted  by  the  school 
inspector,  339. 

Only  a  few  scientific  subjects  should  be  taught  in,  viz., 
mathematics,  physical  geography,  elementary  physics 
and  chemistry,  botany,  and  human  physiology,  355, 
356. 
Examinations.     See  Science  Examinations. 

Factories'  Act. 

Definition  of  school  age  by,  315. 

Government  Grants  in  aid  of  Science. 

Imperfect  papers  have  to  be  examined,  and  consequently 
paid  for,  268.  Expense  would  be  saved  by  diminution 
of  bad  papers  if  teachers  were  examined  specially  ; 
expense  of  examining  teachers  would  be  trifling,  274, 
2/7-  full  value  for,  can  only  be  secured  by  thorough 
training  of  teachers,  291. 

Honours. 

Rarely  attained  in  the  science  examinations,  261 .  Not 
a  necessary  qualification  for  science  teacher,  282. 

Laboratories. 

N<>  biological  laboratory  at  School  of  Mines;  this  is  re- 
quisite for  proper  instruction  in  natural  history,  296, 

»7. 

[,'ili'l'in. 

Desirability   of  science  teachers  being  brought   to,  for 

instru'-tioii,  27.:>  -77.  2*9. 

Matktmaliel. 

Should  be  taught  in  elementary  schools  ;  are  taught  now 

in  better  class  of  elementary  schools,  355—357. 
May  Examinations.     See  Science  Examination*. 


HUXLEY,  PROF,— cont. 

Mechanics. 

The  elements  of,  might  be  easily  taught  to  children  under 
12  years  of  age,  319. 

Metropolitan  Colleye  of  Science  (proposed). 

Science  teachers  should  all  qualify  in  a  normal  training 

school,  289-291,  313.     Other  students  might  also  be 

admitted  ;  hut  the  chief  object  should  be  to  obtain  a 

body    of   trained    teachers     all    over    the    country, 

293-295. 
A  foundation  for,  may  be  found  in  the  School  of  Mines, 

the  School  of  Chemistry,  and  the  School  of  Naval 

Architecture,  296. 
Theoretic  science,   applied  science,  and  the  method  of 

imparting  science  to  others,  could  not  be  taught  in,  by 

the  same  man,  330. 
Should  be  for  teaching  pure  science,  and  the  method  of 

teaching  it  to  others,  331,  334. 
Danger  of  combining  the  technical  with   the   normal 

school,  335,  345-347. 
Instruction  in  certain  allied  subjects  might  be  given  by 

same  teacher  in,  351. 
Mineralogy. 

Special  instruction  in,  might  interfere  with  training  of 

teachers  in  a  science  college,  292. 
Mining. 

Special  instruction  in,  might  interfere  with  training  of 

teachers  in  a  science  college,  292. 

Payments  on  Results. 

Only  given  for  subjects  in  which  the  teacher  has  qualified. 

Examination  for  qualification  to  earn,  dispensed  with, 

where  candidate  has  taken  a  university  degree,  &c., 

283,  284. 
When  rejections  are  very  bad,  payments  on  passed  papers 

might  be  lessened,  302. 
If  payments  be  made  on  results,  the  inspection  should 

be  local,  342. 

Physical  Geography. 
The  elements  of,  might  be   easily  taught  to   children 

under  12  years  of  age,  319. 

Should  be  taught  in  elementary  schools  ;  no  other  brand 
of  science  (except  mathematics)  is  now  taught  in  them, 
355,  358. 

Phytict. 

The  elements  of,  might  be  easily  taught  to  children 
under  12  years  of  age,  319  ;  and  should  be  taught  in 
elementary  schools,  355,  356. 

Physiology  (Animal). 
Examination  in,  entirely  independent  of  zoology,  254. 

Result  of  examinations  in,  in  1869,  262,  263.     Steady 

yearly  improvement  in  examinations  in ;  address  to 

teachers  of,  on  evil  of  cramming,  265. 
Reasons  for  larger  number  of  candidates  for,  than  for 

zoology.     Great  pains  have  been  taken  to  organise  a 

system  for  teaching  human  physiology,  266. 
Necessity    of     practical    examinations   in,    for   science 

teachers,  2/5. 
Sufficient  might  be  taught  to  children  to  enable  them  to 

answer  the  elementary  examination  questions,  349. 

Physiology  (Human). 

Should  be  taught  in  elementary  schools,  355,  356. 

Practical  Instruction. 

Desirability  of  testing  science  teachers  as  to  their  ability 

to  impart  practical  instruction,  275. 
Deficiency  in  means  of  imparting,  at  School  of  Mines, 

296. 

Necessity  of,  for  children,  320,  321. 
Practical  modes  of  teaching  in  Prussia,  320. 

Prussia. 

Practical  modes  of  teaching  in,  320. 

Ili-rised  Code. 

Definition  of  school  age  by,  315. 

Royal  College  of  Science  (Dublin). 

Examination  for  qualification  to  earn  payments  on 
results  dispensed  with  for  associate  of,  283. 

Royal  School  of  Mines. 

Examination    for    qualification  to  earn    payments    on 

results  dispensed  with  for  associates  of,  2S3. 
Great  want  of  mathematical  teaching  in,  and   deficiency 

in   means  of  teaching  practically  most  subjects.     No 

biological  laboratory  at,  296-299. 
Would  not  interfere.  Ijiit  might  co-operate  with,  other 

technical  schools,  336. 
The  instruction  in,  is  not  general,  but  very  specific  and 

particular,  346. 
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Royal  School  of  Naval  Architecture. 

Would  not  interfere,  but  might  co-operate  with,  other 
technical  schtools,  336. 

School  Inspectors. 

Science  examinations  should  be  conducted  by,  in  elemen- 
tary schools,  339. 

Scientific  school  inspectors  might  easily  be  found,  'Ml. 
Schoolmasters. 

Are  paid  only  for  those  who  pass  the  science  examina- 
tions, the  amount  depending  upon  the  class  in  which 
candidate  passes,  252. 

Elementary  schoolmasters  form  the  great  majority  of 
science  teachers,  :i(>f).  Large  pcr-e.entage  of  rejections 
may  be  attributed  to  this  fact,  .'((Hi. 

Minute  rescinded  which  formerly  restrained  them  from 
teaching  in  the  evening,  ;«)/.  Reduction  of  payment 
to,  an  inducement  for  them  to  teach  in  the  evening, 
.'((IS,  309.  Good  instruction  cannot  be  given  by,  under 
these  circumstances,  311. 
Schools. 

Each  school  examined  receives  its  papers  on  the  same 
day,  the  answers  being  written  under  the  inspection  of 
the  committee,  252. 

It  can  be  ascertained  what  schools  are  doing  good  work; 

^  unsatisfactory  state  of  certain  schools,  267. 

Examiner  should  know  nothing  of  the  schools  whence 
the  examination  papers  come,  2/8. 

See  also  Elementary  Schools.      Secondary  Schools. 
Science  Schools.      Technical  Schools. 

Science  and  Art  Department. 

Rules    for   conducting   examinations   adopted   by,   and 

approval  of  the  same,  252,  269,  2/0. 
Syllabus  of  science  subjects  published  yearly  in  Directory 

of,  258-260. 

Great  amount  of  good  done  by  system  of,  which  good 
will  be  immensely  increased  if  examiners  work  with 
care,  265. 

Reference  to  Captain  Donnelly's  paper  of  186/,  respecting 
teaching  of  science   in  elementary  schools  connected 
with,  340. 
Connexion  of  education  department  with,  an  anornalv 

354. 
Science  and  Art  Directory. 

Elaborate  syllabus  of  the  subjects  for  examination  pub- 
lished every  year  in,  258-2(>0. 
Extract  from,  respecting  qualifications,  &c.  of  teachers, 

283. 

Science  Examinations. 

Method  adopted  by  Department  for  conducting  ;  schools 
where  examinations  are  held  receive  their  examination 
papers  on  the  same  day,  252. 
Elementary  examinations  must  be  passed  previously  to 

entering  for  advanced  ones,  256,  2.3S,  2(il. 
Held  once  a  year,  in  May,  257. 
Elaborate  syllabus  of  subjects  for,  published  annually  in 

Science  and  Art  Directory,  258-260. 
Honours  rarely  attained  in,  2(il. 
More   probably  pass    the  elementary   stage    than    the 

advanced  one,  262. 
Much  greater  knowledge  of  the  subject  is  required  for 

advanced  than  for  elementary  stage,  263. 
Result  of  examinations  in  animal  physiology  and  zoology 

in  1869,  262-264. 

A  great  amount  of  good  is  being  done  by  the  system  of, 
which  good  will  be  increased  if  examiners  work  with 
care;  necessity  of  raising  the  standard  of;  steady  yearly 
improvement  in  subjects  of  animal  physiology  and 
zoology,  265. 

Something  should  be  done  with  teachers  who  send  up 
imperfect  candidates,  because  of  the  cost  to  the  State 
for  examination  of  papers,  2liS. 
Chief  examiner  wholly  responsible  for,  272. 
There  should  be  special  examinations  for  science  teachers, 

273. 

Extract  from  Directory  respecting,  283. 
Where  rejections  are  very  bad  payments  on  passed  papers 

might  be  lessened,  302. 
Imperfectly  prepared  candidates  will  be  sent  up  on  the 

chance  of  drawing  a  prize,  303. 

The  primary  training  colleges  not  adapted  for  conducting, 
because  of  the  difficulty  of  getting  examiners  who  will 
work  together,  .'527. 

Vivd  voce  examinations  should  follow  the  written  ones, 
32.S.     Vied  voce  better  than  written  examinations  for 
young  children,  33S,  .'f  12. 
In  elementary  schools,  should  be  conducted  by  school 

inspector,  339. 
Want  of  primary  instruction  shown  by,  343. 


HUXLBY,  PROP.— cont. 
Science  Examination  Paper*. 

Preparation  and  transmission  of;  all  school*  to  lie  ex- 
amined   receive    thrni    (JM    tlir    MUM,.    ,!„,•;    „„,, 
answers  only  are  returned  to  the  examiners ;   pl»n  of 
assigning  marks  for,  2.'..'. 

The  questions  in,  are  set  in  three  group.,  _• 

I'ailures  and   successes  of,   in   animal   nliriioloffr  and 
•oology,  i»  1*69.261. 

Ten  per  cent,  of,  would  do  credit  to  any  teach." 

Cost  to  the  State  for  examining  those  of  improper 
didates,  2fis. 

Number  of  bad  papers  would  diminiih  if  teachers  were 
examined  specially,  27.'!,  271. 

It  is  better  Cor  cvaiiiiiicr  not  to  know  whence  the  paners 
come,  27S. 

Not  so  good  for  young  children  as  vied  voce  examine 
338,  .'M2. 

Great  want  of  primary  instruction  shown  in,  313. 

The  elementary  papers  arc  quite,  adapted   l'..r  chddr 
1 1  or  12  years  of  age,  .'!!*,  3 19. 

Science  Examiners. 

Vigilance  of,  should  be  directed  to  check  the  tendency 
to  send  up  unqualified  candidates,  301. 

Difficulty  of  managing,  if  examination  centres  are 
scattered  over  the  country,  .'(27. 

Their  instructions  from  the  Department,  and  method  of 
preparing  and  transmitting  examination  papers.  They 
know  nothing  of  the  schools  or  candidates  examined, 
but  aflix  their  marks  to  the  numbered  answers,  and 
return  them  to  the  Department.  Where  the  examina- 
tion is  large,  are  allowed  one  or  more  assi.-' 

Preparation  of  papers  by,  in  three  groups,  and  rule  for 
prevention  of  cramming.  25(i. 

If  they  work  with  conscientiousness  a  great  incren 
the  good  already  doing  will  take  place  : 
by,  of  gradually  raising   the  standard.     The  evil  of 
cramming  can  be  remedied  by.  .'65. 

Approval  of  rules  laid  down  by  Department  for  guidance 
of,  269,  270. 

Recommendation   of  assistant   examiners   by  chief  ex- 
aminer, and  appointment  of  same  by  Lord  Presiii 
271,  272.     Chief  examiner  is  responsible  for  the  whole 
examination,  2/2. 

Desirability  of  teachers  undergoing  practical  examina- 
tion before,  2/5. 

It  is  better  for  examiners  not  to  know  whence  the  ex- 
amination papers  come.  27S. 

Formerly  came  in  contact  with  teachers  during  examina- 
tion only,  27!'. 

They  passed  only  qualified  teachers,  L 

Science  Examiners  (Assistant). 

One  or  more,  allowed  to  examiner  in  large  cx:imina' 

Plan  pursued  by  examiner  with  respect  to,  252.    Sulli- 

cient  uniformity  ensured   by,  to  secure  justice  to  the 

students,  255. 
Recommended  by  chief  examiner,  and  appointed  by  Lord 

President,  27  U  272. 

Scientific  Instruction. 

Should  be  made  a  fundamental  part  of  elementary  in- 
struction, 314. 
Might  as  well  be  imparted  to  children  as  the  then' 

&c.  now  taught,  315,  31S. 
Elementary  physical  geography,  physics,  and  merli,, 

might  be  taught  to  children  under   li1 

31  >t. 

Practical  teaching  essential,  320,  321. 
Dr.  Arnott's  toys  for,  322. 
The   instruction    given   in   primary   schools   should   be 

developed  in  secondary  schools,  324. 
Should   not  be  given   by  teachers  of  elementary  day 

schools,  325. 
Theoretic  science,  applied  science,  and   the  method  of 

teaching  science,  could  not  be  taught  by  the  same  man, 

330, 
Pure  science,  and  the  method  of  imparting  it  to  others, 

should  be  taught  in  the  normal  school,  331,  .'i 
A  scheme  providing  for,  should  be  so  constructed  as  to 

pick  out  the  best  men,  without  restriction  to  trades, 

and  the  arts  will  get  the  benefit. 
Can  only  be  obtained  now  in  populous  places,  but  with 

compulsory  education  an   alteration  will   take  place. 

352.  353.   ' 

Should  not  be  separated  from  general  education. 
Only  a  few  MI! ijtets  of,  should  be  taught   in  elementary 

schools,  viz.,  mathematics,  physical  geography,  elemen- 
tary   physics    and    chemistry,    botany,    and    human 

physiology,  355,  356. 

•t  T  3 
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Id  XLEY,  PKOF.— cont. 

Science  Schools. 

Better  for  the  examiner  not  to  know  from  what  schools 

the  papers  come,  278. 
Mostly  taught  by  certificated  masters  of  primary  schools, 

305,  306. 

Necessity  for  practical  teaching  in,  321. 
Could  only  now  be  formed  in  populous  places,  but  with 

compulsory  education  an  alteration  will  take  place, 

352,  353. 

Science  Students. 
Must  choose  one  of  the  three  divisions  into  which  the 

examination  papers  are  grouped,  2.r><>. 
Not  to  go  up  to  advanced  stage  without  having  passed 

in  elementary  one,  256,  258. 
Statement  of  subjects  for,  published  annually  in  Science 

and  Art  Directory,  258-260. 
A   large  number  of,  have  acquired  a  fair  amount  of 

thorough  information,  260. 
Reasons  why  larger  number  of,  in  subject  of  animal 

physiology  than  of  zoology,  266. 

Show  a  great  want  of  primary  instruction  in  their  ex- 
amination papers,  343. 
Their  ages  vary  from  1 1  to  45, 350.     The  greater  number 

of  the  older  pass,  and  the  greater  number  of  the  younger 

are  rejected,  350. 

Science  Teachers. 

System  of  cramming  adopted  by  some,  for  the  purpose  of 
making  money.  Address  to,  on  the  evils  of  cramming, 
265. 

Something  should  be  done  with  those  who  send  up  im- 
perfect candidates,  because  of  the  cost  to  the  State  for 
examining  their  papers,  268. 

Objections  to  the  late  change  with  regard  to  ascertaining 
qualifications  of;  they  should  undergo  a  special  ex- 
amination ;  it  would  be  economical  on  the  whole,  by 
diminution  of  bad  papers,  273,  274,  310. 

Necessity  of  practical  examinations  for ;  desirable  they 
should  come  to  London,  or  where  they  could  be  in 
personal  contact  with  examiners,  275-277-  Formerly 
they  came  in  personal  contact  with  examiner  during 
examination  only,  279. 

Not  passed  unless  qualified ;  passing  in  advanced  stage, 
but  not  in  honours,  is  necessary  for  becoming  a  science 
teacher,  280-282. 

Practically  there  is  no  guarantee  as  to  fitness  of.  Extract 
from  Science  Directory  respecting  qualification  of.  Ex- 
amination dispensed  with  if  candidates  are  associates 
of  School  of  Mines  or  College  of  Science,  Ireland,  or 
have  taken  degrees  in  universities,  283. 

Payments  on  results  are  properly  gained  in  those  subjects 
only  in  which  teacher  has  taken  a  certificate,  284-286. 

Should  all  pass  through  a  normal  school  in  London, 
889.  295. 

Payments  to,  for  passed  papers,  might  be  lessened,  in 
the  case  of  a  large  number  of  bad  rejections,  302. 

Great  majority  of,  are  certificated  teachers  of  primary 
schools,  which  may  account  for  the  large  per-centagc  of 
rejections,  305, 306.  Good  instruction  cannot  be  given 
by  those  engaged  as  elementary  schoolmasters,  311. 

It  would  not  be  advisable  for  the  same  man  to  teach 
theoretic  science,  applied  science,  and  the  method  of 
instructing  in  science,  330. 

A  general  knowledge  of  the  application  of  science  to 
industry  is  of  no  use  to  teachers ;  special  knowledge 
desirable,  345,  346. 

Secondary  Schools. 

Instruction  given  in  primary  schools  should  be  developed 

in,  324.     Teachers  of,  should  not  have  charge  of  day 

schools,  325. 
Provision   for,  would   not  diminish  the   importance   of 

technical  instruction  in  London,  334-336. 

Switzerland. 

Practical  modes  of  teaching  in,  .'ii'O. 

Syllabus  of  Science  Subjects.    Sec  Science  and  Art  Directory. 

Systetn  of  Examinations  in  Science.     See  Science  Examina- 
tions.    Scientific  Instruction. 

Technical  Schools. 

Not  objected  to,  in  London  or  elsewhere ;  inadvisability 
nf  combining  technical  with  normal  school,  334-336. 

Tktoiogy. 

II  elementary  education  now  include  difficult  problems 
in  dogmatic  theology,  science  may  very  well  be  taught, 

OlOa 

Toy*  (Scientific). 

1  >r.  Arnott's  suggestion  for  instructing  children  by,  322. 


HUXLEY,  PROF. — cont. 
Trades. 
loadvisability  of  attempting  to  deal  directly  with  trades 

with  regard  to  science  teaching,  333. 
Training  Colleges  for  Elementary  Teachers. 

Might  be  used  for  examining  science  teachers,  but  for 
the  difficulty  of  getting  the  examiners,    because  the 
more  examiners,  the  less  uniformity  in  the  examina- 
tions, 327. 
Zoology. 

Examination  in,  entirely  independent  of  physiology,  2.">  1. 
Result  of  examinations  in,  in  1869,  and  steady  yearly 
improvement  in  the  same,  262-265. 
Objections  to  superficial  teaching  in.     Smaller  number 

of  candidates  for,  than  for  physiology,  2u'G. 
Cannot  be  taught  conveniently  356 


REEKS,  TRENHAM,  ESQ.    (Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Increased  space  desired  by  School  of  Mines'  professors ; 
students  have  been  refused  for  want  of  room  in  labo- 
ratories, 400-402,  415-117. 

Want  of  room  for  Survey  offices  j  publication  of  maps 
impeded  thereby,  408.     Premises  not  large   enough  if 
classes  were  transferred  to  Kensington,  409. 
Inefficiency  of   laboratories  of    College  of    Chemistry, 
415-417,  538.  Government  departments  (as  the  Inland 
Revenue  now)  might  profit  if  there  were  more  room 
therein,  519,  549,  550. 
Aye  of  Science  Students. 

No  limit  of  age  for  students  of  School  of  Mines,  380. 
Agriculture. 

Application  of  chemistry  to,  the  great  notion  of  Sir  H , 

De  la  Beche,  464-469. 
Apparatus  for  Science  Purposes. 

Provided  by  Government  at  School  of  Mines,  488,  489. 
Applied  Mechanics. 
Thirty-six  lectures  on,  are  delivered  to  School  of  Mines' 

students,  365. 
Artiaans. 

No  students   of  the  artizan  class  in  School  of  Mines, 

533. 

Special  lectures  delivered  to,  in  the  evening,  in  the  School 

of  Mines,  on  payment  of  fid.  for  six  lectures;  great 

demand  for  tickets,  534-537.  No  examination  follows, 

558. 

They  take  greater  interest  in  abstract  questions  of  science 

than  in  what  applies  to  their  own  pursuits,  559,  560. 
Lectures  on  all  the  School  of  Mines'  subjects  are  deb!  vered 

to  artizans,  564,  565. 
Associates  of  the  Royal  School  of  Mines.     See  Royal  School 

of  Mines'  Students. 
Bergakademie,  Freiberg. 

School  of  Mines  will  compare  favourably  with,  in  point 

of  numbers,  543-545. 
Brewers. 

Many  School  of  Mines'  students  study  with  a  view  of 

applying  their  chemical  knowledge  as  brewers,  377. 
Chemistry. 

Seventy  lectures  on,  delivered  to  School  of  Mines'  stu- 
dents, 365.     Many  attend  the  course  with  the  view  of 
becoming    manufacturing   chemists,    dyers,    brewers 
&c.,  377. 

Application  of,  to  agriculture,  the  great  notion  of  Sir  H. 
De  la  Beche,  464-469. 

See  Royal  College  of  Chemistry. 

Civil  Service  Commission. 

Do  not  now  examine  for  Geological  Survey  appointments, 
523,  526-528. 

Coal. 

Allusion  to  statement  that  half  the  coal  of  Staffordshire 
has  been  lost  for  want  of  scientific  knowledge,  -IS2. 

Colonies. 

Appointments  on  colonial  geological  surveys  given  to 
School  of  Mines'  students,  437. 

Cost  of  Sciente  Teaching. 

Cost  of  School  of  Mines'  students,  443-446;  of  pro- 
fessors, prizes,  lectures,  &c.,  4 19-451,  484-492,  560- 
563. 

Cost  of  College  of  Chemistry,  499,  504,  512. 

De  la  Beche,  Sir  Hetiry. 

Jenny n  Street  building  constructed  in  accordance  with 
ideas  of.  His  great  notion  was  the  application  of 
chemistry  to  agriculture,  464-466. 
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REEKS,  TRENHAM,  Esq. — cont. 
Dyers. 

Many  School  of  Mines'  students  enter  with  a  view  of 
applying  their  chemical  knowledge  as  dyers,  377. 

Ecole  des  Mines,  Paris. 

School  of  Mines  will  compare  favourably  with,  in  number 
of  students,  543-546. 

Examinations  (Royal  School  of  Minei). 

After  every  course  students  are  examined,  and  awarded 

certificates  according  to  merit,  369-371,  427-lL>9. 
No  matriculation  for  any  student,  394,  423. 
A  preliminary  examination  in  mathematics  would  exclude 

many  School  of  Mines'  students,  4.'i.'i. 
No  examination  follows  the  evening  lectures  to  artizans 

in  School  of  Mines,  558. 

Examinations  (Science  and  Art  Department). 

Free  students  for  School  of  Mines  are  selected  at  the 

May  examinations,  391. 
Fees. 

Amount  paid  hy  School  of  Mines'  students,  37!),  4S.'i. 
School  of  Mines'  fees  are  divided  between  professors  and 
registrar ;  Government  retaining  one-eighth,  484, 485. 
Paid  for  Inland  Revenue  students  to  College  of  Chemistry, 

Paid  by  occasional  students  in  School  of  Mines.  Half 
fees  only  paid  by  army  and  navy  officers,  certificated 
schoolmasters,  &c.,  531. 

Sixpence  is  charged  for  a  course  of  six  lectures  to  working 

men,  533. 
Frankland,  Dr. 

Delivers  "0  lectures  to  School  of  Mines'  students  on 
chemistry,  365. 

Statement  of,  quoted,  that  six  or  eight  students  are  ex- 
cluded every  year  from  College  of  Chemistry  for  want 
of  space,  415. 

Inland  Revenue  officers  attend  lectures  of,  and  are  ex- 
amined by,  516-518. 

Geology. 

A  special  subject  at  the  School  of  Mines,  363. 
Thirty-six  lectures  on,  are  delivered  to  School  of  Mines' 

students,  365. 
A    competitive    examination   in   geology  was   formerly 

adopted  for  Survey  appointments,  526. 
Geological  Survey  of  the  United  Kingdom. 
From  the  Survey  and  Museum  the  School  of   Mines 

arose,  362. 
Many  School  of  Mines'  students  enter  with  a  view  of 

getting  on  the  Survey,  377. 
Want  of  office  room  in  Jermyn  Street  for  surveyors ; 

publication  of  maps  impeded  thereby,  408. 
No  notion  originally  of  connecting  School  of  Mines  and 

Survey,  460. 
Appointment  of  School  of  Mines'  students  on  Survey ; 

appointments  not  confined  to  students,  495,  520,  522, 

524,  525. 
Civil  Service  examination  dispensed  with  for  Survey; 

appointments  being  temporary,  523,  528,  530. 
Survey  is  facilitated  by  choosing  officers  who  have  been 

educated  in  the  School  of  Mines,  551,  552. 

Goodeiie,  Professor. 
Thirty-six  lectures  delivered  by,  on  applied  mechanics,  to 

School  of  Mines'  students,  365. 
Government. 
Free  students  kept  by,  at  School  of  Mines,  3/2,  390. 

These  do  not  usually  become  science  teachers,  447. 
Representation  to,  of  want  of  room  for  Survey  offices, 

40S. 

The  building  in  Jermyn  Street,  the  lease  of  an  ad- 
joining house,  and  the  College  of  Chemistry,  belong 

to  Government,  410-414. 
Attention  of,  has  been  called  to  want  of  mathematics  in 

School  of  Mines'  teaching,  430. 
Appointments  on  the  Geological  Survey,  &c.  made  by, 

435,  447. 
Expense  of  Government  free   students   is   charged  to 

School  of  Mines,  445,  446. 

College  of  Chemistry  (which  had  not  answered  its  pur- 
poses) was  added  by,  to  School  of  Mines,  452-456. 
Portion  of  School  of  Mines'  fees  reserved  by,  484. 
Expenses  of  School  of  Mines  and  College  of  Chemistry 

borne  by,  490-492,  504. 

Appointments  in  College  of  Chemistry  made  by,  505. 
Government  departments  might  save   by  having  their 

•work  done  in  the  School  of  Mines'  laboratories,  if  there 

were  sufficient  accommodation,  519,  549. 
College    of   Chemistry  is    a    Government  institution, 

557. 


REKKH,  TKKNIIAM,  Esq.— cont. 
Guthrie,  Profeuor. 

Forty   lectures  on  physics  delivered   by,  to  School  of 
Mines'  students. 

II"  • '«/.  I'rofeuor. 
Eighty  lectures  on  natural  history  delivered  In 

of  Minei'  Ntudriits,  365. 

Allusion  to  remark  by,  on  want  of  laboratory  accom- 
modation in  Jennyn  Street,  401. 
I nil 'in. 

School  of  Mines'  students  reconiim-nilrd  for  appoint 

on  Geological  Survey  of  Imlm,  4:«i. 
Dr.  Percy's  certificates  are  accepted  in  appointment!!  to 

Indian  mints;  many  Indian  officers  Htiuly  ut  School 

of  Mines  to  obtain  these,  49(1,  497.  --'". 

Inland  Revenue  Department. 

i  > Mirers  of,  are  instructed  in  College  of  Chemistry,  6 
•  >1S.     Other  Government  departments   might   follow 
this  plan,  519. 

Jermyn  Street  Institution. 

Building  erected  by  Government,  and  one  contiguous 

house  rented,  4UM12.     It  would   be  ilillimli ,  t«  sell, 

413. 

Laboratories  in,  are  inefficient,  416,  417. 
History  of  the  connexion  of  the  College  of  Chemistry 

with  the  institution,  452-457. 
Building  constructed  according  to  ideas  of  Sir  II.  DC  la 

Beche,   whose  great   notion   was  the   application   of 

chemistry  to  agriculture,  464^166. 
See  Royal  School  of  Mines. 

King's  College. 

Boarding-hall  for  students  in  connexion  with,  SIS- 
SIS. 

Laboratory  (Biological). 

Allusion  to  remark  on  want  of,  by  Professor  Huxler, 

401. 
No  biological  laboratory  contemplated  when  museum  in 

Jermyn  Street  was  built,  471. 
Laboratory  (Chemical). 

The  Royal  College  of  Chemistry  is  the  laboratory  of  tin- 
School  of  Mines,  399,  400.  Inefficiency  of  this 

laboratory,  4 1 5-4 1 7. 
Original  laboratory  in  Jennyn   Street  found  too  small  ; 

College  of  Chemistry  added,  452-157- 
The  upper  laboratory  in  Jermyn  Street  (now  Dr.  IVrcy's) 

was   built  for  instruction   in   agricultural  chemistry, 

469. 

See  Royal  College  of  Chemistry. 

Laboratory  (Metallurgical). 

Inconvenience  of  the  laboratory  in  Jermyn  Street,  400. 

417,  539. 
Students  enter  for  short  periods  and  for  special  purposes, 

as  assaying  of  gold,  silver,  &c.,  419. 
No  metallurgical  laboratory  originally  provided  in  Jermyn 

Street,  470. 

Lectures  (Royal  School  of  Mines). 

Are  both  general  and  special,  363,  364.  Enumeration  of 
subjects,  365. 

Students  can  enter  for  the  whole,  or  for  one  or  more 
courses,  366.      The  greater  number   do  no' 
all,  374,  3/5. 

Attendance  at  lectures  essential  to  attainment  of  certifi- 
cate, which  is  awarded  after  examination  following 
each  course,  367-371. 

Except  mining,  &c.,  the  lectures  are  such  as  might  be 
given  elsewhere,  442. 

Fees  paid  for,  by  occasional  students,  &c.,  531. 

Special  evening  courses  for  artizans ;  great  demand  for 
tickets,  534-537,  559-565.  All  the  subjects  are  lec- 
tured upon  in  turn  to  working  men,  564,  />(>">. 

Evening  lectures  at  5s.  the  course  have  also  boon  es- 
tablished; not  so  successful  as  the  working   men's, 
560-563. 
London. 

Dislike  of  manufacturers,  &c.  to  send  their  sons  to 
London,  475.  Parents  might  send  their  sons  to 
School  of  Mines,  Ike.  if  they  could  find  a  proper 
home  for  them,  513-515. 

Manufactures. 
Larger  income  to  be  derived  from,  than  from  science 

teaching,  447. 
Reasons  why  proprietors  of,  do  not  send  their  sons  to 

London  for  instruction,  47.">. 

Maps  (Geological  Survey). 
Publication  of,  impeded  for  want  of  office  room 
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'irmatics.  ,.        , 

mathematics  in  School  of  Mines'  teaching  has 
l.ecn  represented  to  Government ;  few  students  come 
u-ith    mathematical    knowledge,    4JIMJJ, 
1 1  a. 

\,,  associate  of  School  of  Mines  can  obtain  a  certificate 
without  a  knowledge  of  mathematics,  5(i6. 

Matriculation. 

Neine  at  School  of  Mines,  39  I. 

Mechanical  Druu-iiiff. 

Twenty  lessons  in,  are  given  to  School  of  Mines' 
students,  365. 

'Metallurgy. 

A  special  subject  at  School  of  Mines,  36.3,  3/7,  553-55G. 
Fifty  lectures  on,  delivered  to  students,  365. 

Many  former  School  of  Mines' students  are  engaged  in 
metallurgy,  378.  Lucrative  appointments  lu-ld  liy 
exhibitioners,  392.  448,  480-482. 

Inconvenient  laboratory  for,  at  Jermyn  Street,  417,  539. 

iMjina  of  (told,  silver,  &c.  specially  studied  by  many 
School  of  Mines'  students,  419. 

No  laboratory  for  teaching  metallurgy  originally  pro- 
vided in  Jermyn  Street,  470. 

Dr.  Percy's  certificates  in,  accepted  for  Indian  mint 
appointments,  496,  497,  520. 

Duties  of  professor  of,  in  Royal  School  of  Mines,  506-508. 

Mineralogy. 

Forty  lectures  on,  delivered  to  School  of  Mines'  students, 
365. 

Mining. 

Metallurgy,  mining,  and  geology  special  subjects  at  the 
School  of  Mines,  3H3,  377. 

Sixty  lectures  on,  delivered  to  School  of  Mines'  students, 
365. 

School  of  Mines  will   compare  favourably  in  number  of 
students  with  the  mining  schools  at  Paris  and  Freiberg, 
543-546. 
Murchison,  Sir  R.  I.,  Bart. 

Recommends  School  of  Mines'  students  for  appointment 
on   home  and  colonial   geological   surveys,  435-437, 
520-538. 
Museum  of  Practical  Geology. 

The  School  of  Mines  arose  out  of  the  Museum  and  Sur- 
vey ;  value  of  Museum  in  illustration  of  lectures,  &c., 
362,  404,  405. 

The  rooms  in,  now  employed  as  offices,  ought  to  be  for 
exhibition  of  specimens,  408. 

Built  for  a  special  purpose,  according  to  the  ideas  of  Sir 

11.  De  la  Beche,  413,  457-472. 
Nii//ii-ril  History. 

Eighty  lectures  on,  delivered  to  School  of  Mines'  stu- 
dents, 365. 
(Jl'/liinn,  Professor. 

On  request  of,  School  of  Mines'  students  are  recom- 
mended for  Indian  Geological  Survey,  436. 

TV-/,  Sir  Robert. 

Allusion  to  interest  taken  by,  in  chemistry  and  agricul- 
ture, at  the  time  of  building  the  museum  in  Jerrayn 
Street,  466. 
P«ncy,  Dr. 

Titty  lectures  on  metallurgy  delivered  by,  to  School  of 

Mines'  students,  3(55. 
1 1  is   upper  laboratory  in  Jermyn   Street  was  originally 

constructed  for  teaching  agricultural  chemistry,  469. 
Allusion  to  his  register  of  School  of  Mines'  students 
engaged  in  metallurgy,  &c.,  482;   and  to  inefficient 
metallurgical  laboratory,  539. 

His  certificates  are  accepted  in  Indian  mint  appointments, 
•1%,  497. 

See  Metallurgy. 
PJhMJM, 

Forty  lectures  on,  are  delivered  to  School  of  Mines'  stu- 
dents, 3(i.i. 

'  IT.  //yon. 
College  of  Chemistry  added  to   School  of  Mines  by 

an;.  .  ith,  4.r<2. 

Allusion  to  attention  paid  to  agricultural  chemistry  by,  469. 
1'rnrtirnt  Instruction. 
Deficiency  in,  shown  by  students  on  entering  School  of 

Mines,  473-477. 

Practical  following  theoretical  instruction  is  the  plan 
proposed  by  School  of  Mines'  prospectus,  4?8,  4/9. 

In  the  ease  of  the  Inland  Revenue  officers  who  attend 
ihe  College  of  Chemistry,  the  practical  instruction  is 
learned  in  their  own  departments,  518. 


REEKS,  TBENHAM,  Esq. — cont. 
Ramsay,  Professor. 

Delivers  36  lectures  on  geology  to  School  of  Mines' 
students,  365. 

Royal  College  of  Chemistry. 

Is  the  laboratory  of  the  School  of  Mines,  and  the  pro- 
perty of  the  Government,  399,  414. 

Students  have  been  refused  there  for  want  of  room,  415, 
538. 

The  laboratories  are  not  equal  to  requirements  of  present 
day,  416,  417. 

History  of  its  connexion  with  School  of  Mines;  the 
laboratories  at  Jermyn  Street  were  too  small,  and  the 
college  (then  in  difficulty)  was  added  to  the  institu- 
tion, 452-457. 

Laboratory  expenses  in,  except  lighting  and  fuel,  paid 
by  professors,  499. 

Is  only  bound  to  educate  associated  students  of  School 
of  Mines ;  other  students  may  lie  taken,  501-503. 

Entirely  merged  in  School  of  Mines  j  appointments  in, 
are  made  by  department,  505. 

Students  sent  to,  by  Inland  Revenue,  to  attend  lectures, 
and  be  examined  before  appointment,  516-518. 

With  more  accommodation,  the  work  now  done  for  the 
Inland  Revenue  might  be  extended  to  other  Depart- 
ments, 519,  549,  550. 

Has  no  private  support,  557. 

Royal  Exhibitioners. 

Government  keep  nine  at  School  of  Mines;  they  are 
selected  at  the  May  examinations  of  the  Department, 
390,  391.  Most  get  lucrative  appointments,  chiefly 
metallurgical,  392,  448,  480-482. 

Subsistence  money  for,  is  charged  to  account  of  School 
of  Mines,  445, 4'4(i. 

Royal  School  of  Mines. 

Witness  is  registrar  of,  359. 

The  officers  of,  are,  a  director,   seven  professors,  two 

assistants,  and  a  registrar,  360. 
Established  to  promote  mining  industry,  by  lectures  to 

students,  &c.,  and  by  a  public  museum ;  the  school 

was  founded  upon  the  museum,  361,  362. 
Title  of,  has  been  several  times  altered,  with  prejudicial 

effect,  396-398. 
The  College  of  Chemistry  is  the  laboratory  of  the  school, 

399. 
Desire  for  more  accommodation  in,  has  been  expressed 

by  professors,  400-402. 
Some  professors  in,  might  agree  to  removal  of  school  to 

South  Kensington ;    no  serious  objection  against  re- 
moval has  been  raised,  420—422. 
Want   of  mathematical   instruction   in,  427—433,   540, 

54  la. 
Appointments  obtained  from,  by  students  and  others, 

434-439,  447,  493-498,  520-530. 
Cost  of  School  of  Mines'  students ;  also  of  professors, 

prizes,  &c.,  443-446,  449-451. 
History   of  connexion   of  College  of  Chemistry   with, 

452-457. 
Jermyn  Street  building  not  originally  constructed  for  a 

school  of  mines ;  the  school  was  an  experiment,  457- 

472. 
Reasons  why  manufacturers,  &c.  object  to  send   their 

sons  to  School  of  Mines ;  one  reason  being  the  diffi- 
culty of  finding  a  home  for  them,  475,  513-515,  542- 

544. 
Theoretic  instruction,  and  afterwards  practical  application, 

is  the  system  proposed  in  School  of  Mines'  prospectus, 

which    is    prepared    by    the     professors,    478,   479, 

547. 

Division  of  fees  in,  484,  485. 
Professors  of,  are  provided  with  assistants,  apparatus,  &c. 

Grant  for  this  found  to  be  adequate,  486-492. 
Students  receive  whatever  patronage  is  at  disposal  of 

school,  493,  495. 
College  of  Chemistry  is  only  bound  to  educate  associated 

students  of  School  of  Mines ;  it  is  entirely  merged  in 

the  school,  501-503,  505. 

Duties  of  metallurgist  and  chemist  in,  506-51:2. 
Besides  the  Inland  Revenue,  other  departments  might 

benefit  by  work  done  in  School  of  Mines'  laboratories, 

if  they  were  larger,  519,  549,  550. 
The  school  is  governed  by  the  director  and  the  professors, 

subject  to  the  Lord  President,  547,  548. 
The  Survey  is  facilitated  by  choosing  officers  trained  in 

School  of  Mines,  551,  552. 
Metallurgy  is  a  special  department  in  the  school,  553- 

556. 
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Royal  School  of  Mines'  Students. 
Enumeration  of  subjects  of  lectures  given  to,  362-366. 

A  certain  number  of  lectures  must  be  attended  to  gain 
^  a  certificate,  367,  368. 
Students  are   examined   at   end    of    cacli   course,   and 

awarded  certificates  according  to  merit,  369-371. 
Number  of,  for  1869-70,  was  103  ;  the  average  for  past 
^  ten  years  is  111,  372,  ;)7;j,  :(S2,  3S3,  387. 
Greater  number  attend  on  the  average  three  courses,  374, 

376. 
Many  attend  for  special  objects,  as  miners,  metallurgists, 

chemists,  brewers,  &c. ;  others  with  this  view  of  getting 

on  the  Geological  Survey,  &e.,  377. 
A  large  proportion  are  ultimately  engaged  in  mining  and 

metallurgy,  37S. 
Those  who  enter  for  three  years  pay  20/.  two  successive 

years,  or  one  sum  of  'Ml. ;  there  are  also  laboratory 

fees,  37!),  -183. 
No  limit  of  age  for;  the  average  perhaps  is  18  to  24, 

About  14  per  annum  enter  for,  and  continue  during,  the 
whole  course,  382,  385,  386. 

Government  keep  nine  free  students,  selected  at  the  May 
examinations  ;  they  are  of  superior  ability,  and  get 
lucrative  appointments,  chiefly  metallurgical,  390-392, 
448,  480-482. 

No  matriculation  for,  394, 423. 

Number  of  students  in  metallurgical  laboratory ;  many 
come  for  short  periods,  and  special  objects,  -117-419. 

First  two  years  study  of,  is  preparatory  ;  the  third  devoted 
to  subjects  in  which  they  wish  to  become  associates, 
424-126,  440,  441. 

Examinations  on  every  subject  must  be  passed  by 
students  to  gain  associateship  ;  to  obtain  certificates 
they  must  pass  examination  at  close  of  each  course, 
427-429. 

Most  enter  deficient  in  mathematical  knowledge  ;  a  pre- 
liminary examination  might  exclude  many  ;  a  professor 
of  mathematics  wanted,  431-433,  540-541<z. 

Appointments  obtained  by,  on  the  home  and  colonial 
geological  surveys,  434-439,  493,  495,  520-530. 

Cost  of,  to  the  State.  A  large  item  in  expenditure  of 
the  school  is  for  Government  free  students ;  these 
do  not  generally  become  science  teachers,  443-447. 

Students  mostly  enter  the  school  without  any  previous 
practical  training,  473,  474. 

Students  receive  whatever  patronage  is  at  disposal  of  the 
school,  493. 

Certificate  of  Dr.  Percy  held  by,  is  accepted  in  appoint- 
ments to  mints  of  India,  496,  497. 

College  of  Chemistry  only  bound  to  educate  associated 
students,  502. 

Want  of  a  home  in  London  for,  513-515. 

Inland  Revenue  students,  516-518. 

Fees  paid  by  occasional  students,  army  and  navy  officers, 
certificated  schoolmasters,  &c.,  531. 

Students  are  of  various  classes ;  not  the  artizan  class, 
532,  533. 

An  associate  can  obtain  a  certificate  without  a  knowledge 
of  mathematics,  566. 

Science  and  Art  Department. 

Free  students  of  the  School  of  Mines  are  selected  at  the 
May  examinations  of,  390-392.  448,  4SO-IS2. 

Appointments  in  College  of  Chemistry  are  made  by, 
505. 

Science  Teachers. 

School  of  Mines'  free  students  do  not  generally  become 

science  teachers,  447. 
Staffordshire. 

Half  the  coal  of,  stated  to  have  been  lost  through  want 
of  scientific  knowledge,  482. 

Samuelson,  Mr. 

Reference  to  committee  of,  373,  516. 
Smyth,  Mr. 

Delivers  60  lectures  on  mining,  and  40  on  mineralogy,  to 
School  of  Mines'  students,  36."). 

South  Kensington. 

Removal  of  School  of  Mines  to,  would  be  a  choice  of 
two  evils.  Were  certain  classes  held  at  South 
Kensington,  there  would  be  some,  but  not  insuperable, 
inconvenience,  H'.'i  406.  Certain  professors  would 
acquiesce  in  removal  ;  no  serious  objection  against  it 
has  been  raised,  420—122. 

University  College. 

I',  Mi-ding-hall  for  students  in  connexion  with,  513,  514. 
86000. 
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Accommodation  for  Science  Purpo*e$. 

No  want  of,  aa  regards  School  of  Mines.  ' 

Office   room      wanted   for  the  Geological  Survey  ;    pro- 

posals  that   huve  been  made.     Stop  .rk  for 

want  of  room,  66!)  671,  < 
More  room  wanted  for  geological  specimen*  in  mum-urn, 

670.     The  museum  would  suffer,  rvrn  if  the  School  nf 

Mines'  lecture-halls,  laboratory,  &c.  were  appro: 

to  Survey  purposes,  677. 
The  present  Survey  offices  were  originally  intended  f*ir 

the  museum,  678. 

Agriculture. 

Farmers  are  becoming  aware  of  the  importance  of  geology 

with  regard  to  soils,  7.")  I. 

Associates  of  the  Royal  School  </.!//»•  ,'//«/  Scko'il 

of  Mines'  Students. 
Board. 


. 

Every  teacher  of  geology  should  be  able  to  illustrate  his 
teaching  with  chalk  und  a  black  board,  619. 


University. 
Geology  has  been  well  taught  at,  by  Professors  Scdgwick 

and  Stokes,  6H7. 
A  practical  mining  student  might  qualify  at  (  'ambri-lne. 

wit  lithe  advantage  of  Professors  Sedgwick  and  v 

teaching  in  geology  and  physics  ;  but  there  is  no  pro- 

fessor of  mining  there,  713. 
Cnnada. 

Many  gentlemen  from,  have  attended  the  courses  of  the 

School  of  Mines,  656.      The    directors,   former    and 

present,  of  the   Geological  Survey  of  Canada,    were 

both  trained  on  the    British  Survey.   7-r>7  (additional 

remarks). 

Cane  of  Good  Hope. 
The  former  conductor  of  the  Geological  Survey  of  the 

Cape  was  trained  on  the   British    Survey,    7.r>7  (ml/li. 

tional  remarks). 
Chairs  of  Science. 

No  special  chair  of  geology  in  Scottish  universities,  686. 
Defective  teaching  from  geology  forming  a  branch  only 

of  natural  history  chair,  (>S~~- 
Professor    Huxley's  chair   in  Jerniyn   Si,  .lunil 

History   and   Paleontology  ;    the  latter  un   essential 

subject  in  a  school  of  mines,  691. 

See  Endowment. 
Chemistry. 
An  ultimate  reference  to   practical  chemistry  would  not 

affect  the  character  of  the  School  of  Mines"  7.')  1. 
Is  taught  in  every  laboratory;  and  competent  teachers 

are  plentiful,  and  turn  out  a  large  number  of  able 

young  men,  748. 
Want  of  a  practical  chemist  on  the  Geological  Survey  ; 

the   School   of   Mines'   professors   of  clieiniMry    and 

metallurgy  not  being  bound  to  do  work  for  the  Survey 

751-753. 
Children. 
Some  of  the  candidates  in  geology  appear  to  be  mere 

children,  569,  5/6. 

Geology  may  be  taught  to  children  at  an  early  age,  <• 
Desirability  of  imparting  theoretical  knowledge  of  geology 

Civil  Engineering. 
The  School  of  Mines'  courses  would  be  desirable  for  a 

person  intending  to  follow  civil  engineering.  ,~ 
Coal. 

Valuable  service  rendered  to  coal-mining  industry  by 
Geological  Survey.  7o;(-/06.  I'nlcss  ilun,-,  tic  science 
can  apply  means  of  ventilation,  a  great  quantity  of  coal 
will  never  be  won,  707,  71'"". 

Government  has  ordered  the  Geological   Snrvev  to  re- 
survey  all  the  coal-fields  on  maps  of  six  inches  to  a 
mile,  754. 
Colonies. 

Many  of  the  former  students  of  the  School  of  Mines  and 
officers  ou  the  English  Survey  have   been  engaged  in 
the  geological  surveys  of  the  colonies,  741. 
Cornwall, 

Memorial   from   mining   people    in.  to  Government,  to 

establish  a  mining  institution,  711-'. 
Cnniiiniiiy. 

This  practice  is  shown  in  Department  examinations  in 
geology,  .r)(i!'.     Evidences  of  cramming  are  pointed  out 
632. 
De  la  Beche,  Sir  Henry. 

Attention  of,  called  to  want  of  office  accommodation  for 
Geological  Survey  at  Jermyn  Street.  67). 

4  r 
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mining  proprietors  in,  to  have  geological  maps 
on  the  six-inch  scale,  7'1  ' 

.rial   from   mining   people  in,   to  Government,   to 
establish  a  mining  institution,  7"-- 

Candidates  in  geology  seem  to  have  no  notion  of  draw- 

ing, 621. 

Elementary  Education. 

\Viintof,  shown  by  many  candidates  m  geology,  *>bJ. 

Elementary  Schoolmasters. 

They  might  be  able,  in  addition  to  their  ordinary  daily 
duties,-  to  teach  geology  with  somewhat  satisfactory, 
though  imperfect,  results,  614. 

Endowment  of  Chairs  of  Science. 

The  sciences  taught  at  the  universities  do  not  remunerate 
the  professors;  fees  are  insufficient.  To  get  good 
men  there  should  be  an  endowment  of  chairs,  687, 

CSS.  . 

It  would  be  better  to  endow  chairs,  first  in  independent 

institutions,  and  if  found  insufficient,  Government 

mi"ht  establish  new  ones,  689. 
\  professorship  of  mining   night  be  endowed  in  Uni- 

versity College,  &c.,  if  the  man  and  the  money  could  be 

got,  727  ;  but  it  would  be  difficult  to  establish  a  mining 

school  with  the  means  and  appliances  in  Jermyn  Street, 

728,  729. 

Engineering  Students. 
Obliged   to  attend  geology  course  at   King  s   College, 

687. 

"(Geology  is  better  taught  in  England  than  in  other  parts 

of  the  United  Kingdom,  590. 

Progress  of  the  Geological  Survey  in.  The  Ordnance 
Survey  has  only  been  finished  this  year,  754. 

Exhibitioners  of  the  School  of  Mines. 

Are  sent  by  Government,  after  a  difficult  Department 
examination.  Their  abilities  correspond  with  what 
might  be  expected,  661. 

Flintshire. 

Desire  of  mining  proprietors  in,  to  have  geological  maps 
on  a  six-inch  scale,  754. 

Fossils  and  Rock  Specimens. 

Department  candidates  in  geology  show  little  evidence 

of  having  been  taught  from,  602,  615. 
Children  should  be  taught  geology  by  the  use  of,  600. 

Gould,  Mr. 

Directed  the  Geological  Survey  of  Tasmania.  He  was 
trained  in  the  School  of  Mines  and  on  the  British 
Survey,  757  (additional  remarks'). 

Geological  Maps,  Sections,  and  Specimens. 
The  way  to  acquire  a  practical  knowledge  of  geology  is 
to  work  over  the  country  with  geological  maps  and 
sections  in  hand,  626,  627. 

Want  of  room  for  exhibition  of  geological  specimens  in 
Museum  of  Practical  Geology,  670. 

Geological  Survey  of  the  United  Kingdom. 

Witness  has  the  direction  of  the  Geological  Survey  of 
England  and  Wales,  668. 

Want  of  office  room  for,  in  Jermyn  Street,  669,  6/0. 
Proposals  to  meet  the  difficulty.  Stoppage  of  work 
for  want  of  room.  Greater  space  allotted  to  Survey 
offices  in  Scotland  and  Ireland,  671-674. 

If  the  School  of  Mines'  lecture-halls,  laboratory,  &c. 
were  appropriated  to  Survey  purposes,  the  museum 
would  still  suffer,  677- 

The  present  Survey  offices  were  originally  intended  for 
the  museum,  67-S. 

If  School  of  Mines  were  removed,  museum  and  Survey 
wants  would  not  be  supplied,  without  building  ;  the 
rooms  being  ill  -adapted  as  they  stand,  679,  680. 

Late  rapid  increase  of  surveyors,  to  hasten  the  entire 
Survey,  696,  697.  When  in  London  they  are  obliged 
to  work  at  home  and  so  are  under  no  superintendence, 

698. 

The  Geological  Survey  was  founded  in  1834,  700. 
Great  advantages  to  miners  derived  from  the  published 

maps  of  the  Geological   Survey.      Valuable   services 

rendered  to  the  Coal  Commission  by  the  Survey,  703- 

7ut;. 
The  Survey   has  often  given   advice  with    respect  to 

water  supply  of  towns,  706. 
The  best  collections  in  the  museum  were  made  by  the 

experienced  officers  of  the  Survey,  730,  731  . 


RAMSAY,  PROF. — Geological  Survey,  $c. — cont. 
The   School   of   Mines   was   established  in    connexion 

with  the  Museum  of  Practical  Geology,  not  with  the 

Geological  Survey,  731. 
The  Survey  difficulty  would  be  met  by  additional  space, 

and  not  by  separation  from  the  other  establishments, 

732. 
Want  of  a  practical  chemist  attached  to  the  Survey ; 

professors  of  metallurgy  and  chemistry  in  School  of 

Mines  not  bound  to  work  for  Survey,  751-753. 
Detailed  statement   of  the  progress  of  the  Geological 

Survey,  754, 
Witness  highly  approves  of  the  re-survey  on  a  six-inch 

scale,  755. 
The  insufficiency  of  the  one-inch  map  will  be  remedied 

in  tune ;  but  the  Survey  cannot  move  from  one  place 

to  another  on  account  of  fresh  ground  being  opened 

by  miners,  756. 
The  School  of  Mines  and  the  Geological  Survey  have 

formed  an  important  school  of  geologists,  who  have 

been  engaged  in   distant  countries.     Instances  cited, 

757  (additional  remarks). 
Opinions  of    Signer    Sella    and   M.   Marcou    quoted, 

showing  their  high  estimation  of  the  British  Geological 

Survey,  757  (additional  remarks). 

Geology. 
The  Department  examinations   extend  a  knowledge  of 

geology,   although   not  in   a  very   satisfactory   way, 

569. 
Gradual    increase    of    candidates    for    examination    in 

geology  to    1067,  571.      Considerable    improvement 

shown  last  year,  but  not  this  year,  576. 
Teachers  of  geology  should  have  a  special  training.    The 

teaching  is  very  unsatisfactory  in  a  great  part  of  the 

United  Kingdom,  590. 
Geology  may  be  taught  to  children  at  an  early  age,  and 

might  be  part  of  a  household  education,  605,  606.     It 

cannot  be  taught  properly  from  books,  613. 
Geology   might  be  taught  by  masters   of  elementary 

schools,    &c.    with     somewhat     satisfactory   results, 

614,  622. 
The   geology   of  their  own   neighbourhood   should   be 

taught  to  pupils,  along  with  the  leading  facts  of  the 

•  ft  •"     /_'  ~)f\ 

science,  61/-620. 

Better  hope  of  goodi  nstruction  in  geology  from  secon- 
dary schools  than  from  most  science  classes,  623. 

Geology  should  be  practically  learned,  with  maps  and 
sections,  in  the  field ;  but  the  mind  can  be  prepared 
to  appreciate  by  lectures,  626-629. 

A  theoretical  knowledge  of  geology  is  desirable,  even  if  the 
practical  knowledge  be  not  attained ;  but,  without  the 
latter,  no  one  can  teach  geology  in  the  highest  style, 
630,  631,  636,  637- 

Anyone  may  attend  the  courses  in  geology  at  the  School 
of  Mines,  640.  Many  who  have  so  attended  have 
since  become  distinguished  as  geologists,  650. 

Want  of  room  for  exhibiting  geological  specimens  at 
Jermyn  Street,  670-674,  677,  67S. 

Geology  embraces  so  many  sciences,  that  the  more  a 
man  knows  of  them  the  better;  he  should  be  allowed  to 
get  his  information  at  the  universities,  or  elsewhere, 
682-684. 

Defective  teaching  of  geology  in  Scotland,  through  the 
subject  forming  only  a  branch  of  the  natural  history 
chairs,  and  some  of  the  professors  not  being  good 
geologists,  686. 

Geology  has  been  well  taught,  though  not  well  re- 
munerated, in  the  universities  and  colleges  of  England ; 
remuneration  from  fees  insufficient;  endowment  of 
chairs  is  necessary  to  get  good  men,  687-689, 

Paleontology  is  an  essential  subject  in  a  school  of 
mines,  691. 

The  number  of  surveyors  has  lately  been  largely  in- 
creased to  hasten  the  progress  of  the  Geological 
Survey.  696.  697- 

The  Geological  Survey  was  commenced  in  1834,  700, 
The  maps  have  been  of  great  service  to  mining  indus- 
try, to  the  Royal  Coal  Commission,  and  in  connexion 
with  water  supply  of  towns,  703-706. 

The  best  practical  teaching  is  the  highest  theoretical 
teaching  in  geology,  709. 

The  teaching  of  geology  in  the  universities  (Cambridge 
excepted)  would  not  lead  to  such  practical  results  as 
the  teaching  in  the  School  of  Mines,  710-712. 

Those  who  have  entered  for  geology  at  School  of  Mines 
nave  been  rarely  found  deficient  in  preliminary  edu- 
cation, 715. 

The  School  of  Mines'  course  comprises  36  or  38  lectures 
on  theoretical  geology,  the  students  being  sometimes 
taken  for  an  excursion,  7-'2-/2  1  • 
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Government. 
Students  sent  to  School  of  Mines  bv  Government  after 

a  difficult  examination  at  South  Kenjington,  661. 
Representations  to  Government  on  account  of  want  of 

space  for  Geological  Survey  offices  in  .lennyn  Street, 

and  proposition  to  purchase  certain  property  adjacent, 

6/1-67-1. 
Memorialized  by  mining  people  in  Cornwall,  Devon,  &c. 

to  establish  a  mining  institution,  702.    Established  the 

School  of  Mines,  739,  744. 
Has   ordered  the   Geological   Survey  to  re-survey   tin; 

coal-fields  on  maps  of  the  six-inch  scale,  "54.   Witness 

highly  approves  of  this,  755. 
Government  Grants  in  aid  of  Science. 
Saving  effected  by  plucking  ignorant  pupils,  and  pre- 

venting the  teachers  getting  money  for  them,  579, 

682. 
There  is    as  much   money  spent  upon   the   Geological 

Survey,  and  as  many  officers  engaged,  as  is  desirable  ; 

but  a  practical  chemist  is  much  wanted,  751. 
Honours. 
There  is  an  honours'  class  for  geology  in  Department 

examinations.     Last  year  candidates  were  all  plucked  ; 

this  year  three  passed,  573. 
Huxley,  Professor. 

His  chair  is   Natural   History   and   Palaeontology,  the 

latter  subject  being   essential  in   a  school  of  mines, 

691. 
India. 

Officers   of   the    Indian    army  attend   the  lectures   on 

geology,  &c.  at  School  of  Mines,  656°. 
Many  former  students  of  the  School  of  Mines  have  been 

engaged   in    the   Geological  Survey    of    India,   741. 

The  director  of  the  Survey  of  India  was  formerly  an 

officer     on    the     English     Survey,     757    (additional 

remarks). 

Iron-mining  Industry. 
Valuable  assistance  rendered  to,  by  Geological  Survey, 

703. 
Jamaica. 

The  former  director  of  the  Geological  Survey  of  Jamaica 

was  a  pupil  of  the  School  of  Mines,  757  (additional 

remarks). 
King's  College. 

Excellent  geological  teaching  has  been  given  at,  by  Sir 

Charles   Lyell  and   Professors   Phillips,   Ansted,   &c. 

More  remunerative  than  University  College,  by  reason 

of  the  engineering  students  being  compelled  to  attend 

geology,  687. 

Lectures  (on  Geology). 

The  number  given  on  theoretical  geology  by  witness  at 
University  College  was  about  25  ;  at  School  of  Mines 
now  36  or  38,  718-724.  With  an  endowment  at  the 
former  place,  the  same  kind  of  course  might  be  given 
as  at  the  latter,  720,  721. 

Perhaps  50  persons  may  have  attended  the  day  course  on 
geology  at  School  of  Mines,  725,  726.  There  are  also 
courses  in  the  evening,  one  of  which  is  for  working 
men,  at  6d.  for  six  lectures,  725. 

The  lectures  on  geology  at  the  School  of  Mines  are  the 
same  as  those  the  lecturer  might  give  in  a  university 
or  college,  733. 

After  every  lecture  on  geology  at  the  School  of  Mines 
witness  stays  to  answer  questions,  and  considers  that 
plan  better  than  any  ordinary  examination,  735. 

Logan,  Sir  William. 

Established  and  formerly  directed  the  Geological  Survey 
of  Canada.  He  was  trained  on  the  Survey  of  Britain, 
757  (additional  remarks). 

London. 

Some  good  might  be  effected  by  bringing  teachers  of 
geology  to  a  training  college  in  London,  612,  62S. 

Manufactures. 

Witness  considers  a  highly  scientific  education  not 
essential  for  the  majority  of  common-place  manufac- 
tures, 747,  750. 
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Marcou,  M. 

High    opinion    of,    c|imtcd,    roi|>ecting   the    work  •  : 
Geological  Survey  of  Urituin,  7'r'7  (inlili'innnl  miinrkt). 

i  if  Science  Teachtrt. 
Ili-ld  ut  Liverpool  to  condemn  the  severity  of  the  Depart- 

ment examiners,  635. 

"'gy- 

Many  applications  have  been  made  to  Sehool  of   Mine* 
for  persons  to  fill  positions   in   copper  und  iron   work*, 
&c.  ;  and   many   student     •  t    tlie   school   have  (.•• 
into  such  establishments,  with  good  Bularic.i,  7  I- 

1'i-ofessor  of  metallurgy  in  School  ol   Mines  not  boiiml 

to  work  for  Geological  Survey,  7;"'l.  !•>-• 
M'  a  ing. 

If  a  school  were  situated  in  a  mining  district,  the  teacher 
should  be  able  to  explain  the  geology  of  that 
118. 


Maps  of  the  Ordnance  and  Geological 
The  maps  of  the  Geological  Survey  have  been  of  great 

service  to  mining  industry,  703-/05. 
Progress  of  Ordnance  and  Geological   Survey   maps  of 

England  and  Scotland,  754. 
The  more  scientific  geological  maps  are,  the  more  useful 

they  are,  756. 
High  opifiion  of  Signor  Sella  and  M.  Marcou  respecting 

the  Geological  Survey  maps  of  Britain,  757  (aililitional 

remarks). 


A  good  number  of  persons  interested  in  mining  IKIVC 

sent  their  sons  to  the  School  of  M  i 
The  subjects  taught  in  the  School  of  Mines  have  til  ways 

had  relation  to  mining  and  practical  matters,  6!n>. 
Important  assistance  to  mining  industry  rendered  by  the 

Geological  Survey,  particularly  with  resect  to  coal  and 

iron,  7"3-706. 
Unless  theoretic  science  can  apply  means  of  ventilation 

to   mines  of  great   depth,  a  large  quantity  of  coal 

will  never  be  won,  707,  708. 
The   School  of  Mines'  geological   instruction   is  more 

valuable  to  a  mining  student  than  that  of  the  universi- 

ties, &c.,  Cambridge  excepted,  710-712. 
There  is  no  professor  of    mining  at   Cambridge,    nor 

(witness  thinks)  in  any  institution  in  Great  Britain, 

except  the  School  of  Mines,  713,  740. 
A  professorship  of  mining  in  University  College,  &c. 

might  be  established,  727.     But  it  would  be  difficult 

to  obtain  the  means  and  appliances  there  are  in  Jennyn 

Street,  728,  729. 
The  School  of  Mines  was  established  after  memorials 

addressed  to  Government  by  representatives  of  mining 

interest  of  Great  Britain,  7;!7- 
A  good  number  of  former  students  of  the  School  of 

Mines  are  engaged  in  mining  industry,  7-1  1  ,  7-42. 
The  Geological  Survey  are  re-surveying  the  cool-mining 

districts  on  maps  of  the  six-inch  scale,  754-756. 

Murchison,  Sir  R.  I.,  Bart. 

Attention  of,  called  to  want  of  office  accommodation  for 

Geological  Survey  at  Jermyn  Street,  671. 
Pressed  by  the  authorities  to  go  on  more  quickly  with 

the  Geological  Survey,  696. 

Museum  of  Economic  Geology. 

It  was  founded  in  1«3S,  699.     (See  Museum  of  Practical 

Geology.) 
Museum  of  Practical  Geology. 

Want  of  room  for  geological  specimens  in,  670. 

If  the  School  of  Mines'  lecture-halls,  laboratory,  &c.  were 
appropriated  to  Survey  purposes,  the  museum  would 
still  suffer,  (177. 

The  present  Survey  offices  were  originally  intended  as  a 
part  of  the  museum,  678. 

The  Museum  of  Economic  Geology  (the  precursor  of  the 
Museum  of  Practical  Geology)  was  founded  in  1 
699.  The  collections  were  first  deposited  in  Craig's 
Court,  afterwards  in  present  museum.  The  School  of 
Mines  was  established  in  connexion  with  the  museum, 
not  with  the  Geological  Survey,  731. 

Natural  History. 

Defective  teaching  of  geology  in  Scotland,  through  its 

being  included  in  the  natural  history  chair,  tisii. 
Professor  Huxley's  choir  in  School  of  Mines  is  Natural 

History  and  Palaeontology  ;   the  latter  an   essential 

subject  in  a  school  of  mines,  691. 

Oldham,  Professor. 

Director  of  the  Geological  Survey  of  India.   \\ 
an  officer  on  the  Survey  of  Britain,   7o/    (additional 

remarks). 

Ordnance  Survey. 

Has  only  been  finished  in  England  this  year,  und  i 
behind  in  Scotland,  754. 

Oxford  University. 

Geology  has  been  well  taught  at,  '»y  Professors  Bucklaml, 
Strickland,  and  Phillips,  6S7. 

Paleontology. 
An  essential  subject  in  a  school  of  mines,  691. 

Practical  Instruction. 

Geology  cannot  be  properly  trr  'chcr 

who  has  had  practical  ex  peri*  •  •  '  :!- 

1  U  2 
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RAMSAY,  PROF. — Practical  Instruction — cont. 
Verv  little  evidence  of  practical   instruction  shown  by 

candidates  in  geology  at   Department  examinations, 

(iill,  CO:.'.  <;i.">.  616. 
Children  at  an  early  age  might  begin  to  learn  geology 

by  mil  of  specimens,  &c.,  606. 
\  •     ...  :  . •   .  :   .rcology  should  be  competent  to  instruct 

students  in  the  geology  of  their  own   neighbourhood, 

617  'i.'o. 
Practical   knowledge   of  geology  may   be.    obtained  by 

worUin"  over   a   country  with  maps  and  sections   in 

hand.  686,  627,  "'-'!'. 
Theoretical  instruction  in  neology  is  valuable,  if  •practical 

instruction  be  not  attainable,  630.  631,  636,  637- 
M..*t  of  those  who  attend  the  lectures  on  geology  at  the 

School  of  Mines  have  a  practical  end  in  view,  C5(i.    The 

teaching  has  always  related  to  mining  and  other  practi- 
cal matters,  690. 
No  good  practical  instruction  which  does  not  involve 

high  theoretical  instruction,  70!). 
The    geology  taught  in    the   universities    (Cambridge 

excepted)  would  have  less  practical  results  than  the 

teaching  of  the  School  of  Mines,  710-712. 

Royal  Coal  Commission. 

Important  service  rendered  to,  by  Geological  Survey, 
703-706. 

Royal  School  of  Mines. 

Witness  is  professor  of  geology  in,  638.  Is  perfectly 
satisfied  with  the  present  regulations  of  his  department, 
and  does  not  recommend  any  alteration,  651,  652. 

No  entrance  examination  in,  for  general  students. 
Approval  of  this  system,  GG3-665. 

No  inconvenience  in,  for  want  of  room,  GG7. 

If  the  lecture  halls,  laboratory,  &c.  of,  were  appropriated 
to  the  Survey  oifices,  and  the  present  Survey  offices 
also  retained,  the  museum  would  still  suffer,  677- 

Even  if  School  of  Mines  were  removed  there  would  not 
be  room  for  museum  and  Survey  purposes  without 
building,  679,  680. 

It  was  founded  as  a  school  of  mines ;  the  subjects  taught 
have  special  relation  to  mining  and  other  practical 
matters ;  and  it  resembles  the  continental  schools  of 
mines,  690-694. 

Professor  Huxley's  chair  in,  is  Natural  History  and 
Palaeontology ;  the  latter  subject  essential  in  a  school 
of  mines,  691. 

It  was  founded  in  1851,  701.  Mining  people  from 
Cornwall,  Devon,  &c.  memorialized  the  Government 
for  its  foundation,  among  them  being  Sir  Charles 
Lemon  and  Mr.  John  Taylor,  702. 

Operations  of,  not  independent  of  the  aid  to  be  derived 
from  the  resources  of  experimental  science,  707-709. 

The  teaching  of  geology  in  the  universities  (with  the 
exception  of  Cambridge)  would  not  lead  to  such 
practical  results  as  that  of  the  School  of  Mines,  710- 
71i'. 

About  36  or  38  lectures  form  the  course  on  geology,  719. 
Students  are  sometimes  taken  for  an  excursion.  The 
lectures  are  on  theoretical  geology,  722-724. 

It  would  be  difficult  to  establish  a  mining  school  with 
the  means  and  appliances  at  Jermyn  Street,  728,  729. 
The  School  of  Mines  was  established,  with  all  the 
advantages  accruing  from  the  Geological  Survey,  the 
museum,  and  the  mining  collections  in  connexion 
with  it,  731. 

The  difficulties  of  the  Geological  Survey  would  be  relieved 
by  more  space,  and  not  by  the  separation  of  the  estab- 
lishments, 732 

The  lectures  on  geology  at  the  School  of  Mines  are  the 
same  as  might  be  given  in  a  university,  733.  Exami- 
nations are  all  written,  735.  After  each  lecture  witness 
stays  to  answer  questions,  which  he  conceives  better 
than  an  ordinary  examination,  736. 

Its  character  would  not  be  affected  by  an  ultimate  refe- 
rence to  practical  chemistry,  734. 

The  School  of  Mines  arose  out  of  the  representations  of 
a  powerful  commercial  interest,  737-739.  The  Govern- 
ment considered  the  establishment  of  the  school  fully 
justified,  744.  Established  because  there  was  not  that 
combination  of  lectures  existing  elsewhere,  /3S. 

"Witness  thinks  there  is  no  professor  of  mining  in  any 
other  institution  in  Great  Britain,  740. 

Many  applications  are  made  to  School  of  Mines  for 
persons  to  fill  positions  in  copper  and  iron  works,  &c., 
742. 

Combination  of  studies  at,  is  desirable  for  a  person  in- 
tending to  follow  civil  engineering,  750. 

The  professors  of  metallurgy  and  chemistry  in,  are  not 
bound  to  do  work  for  the  Geological  Survey;  a  che- 
mist is  wanted  for  the  Survey,  751-753. 


RAMSAY,  PROF. — Royal  School  of  Mines — cont. 

Distinguished   geologists  who  have   conducted  colonial 
geological   surveys,  and  who  were  formerly  students 
in  the  School  of  Mines,  or  officers  in  the  Geological 
Survey  of  Britain,  757  (additional  remarks'). 
Royal  School  of  Mines'  Students. 

Students  desirous  of  becoming  associates  must  attend 
the  lectures  on  geology.  Others  may  also  attend,  63!), 
640.  The  number  attending  is  not  large,  641. 

The  course  is  comprised  in  one  year,  and  students  take 
it  in  their  second  year,  641-643. 

They  are  examined  at  the  close  of  the  course  ;  formerly 
three  times,  but  now  only  once,  644,  645.  Others  who 
attend  the  course  may  undergo  examination ;  the 
younger  ones  do,  646,  647. 

Many  of  the  students  are  middle-aged,  and  even  old, 
648,  649. 

Many  who  have  entered  for  associateship  have  passed 
high  examinations,  and  become  distinguished,  650, 
653.  Others  who  have  voluntarily  attended  have 
written  good  papers  on  geology,  &c.,  654. 

Some  attend  for  their  own  gratification ;  most  have  a 
practical  end  in  view.  Gentlemen  home  from  India, 
&c.  attend,  that  they  may  apply  the  information  they 
gain  on  their  return,  655,  656. 

The  Turkish  Government,  Italy,  Canada,  the  United 
States,  &c.  have  sent  students,  656. 

A  great  number  have  been  sent  from  mining  districts ; 
these  more  frequently  come  as  associated  students. 
657,  658,  666. 

Some  students  have  become  teachers ;  one  of  them,  Mr 
Blanford,  is  professor  of  geology  in  Calcutta,  659, 
660. 

There  are  some  who  enter  after  a  difficult  examination  at 
South  Kensington;  these  show  ability,  661,  662. 

There  is  no  entrance  examination  for  general  students. 
Approval  of  this  system,  663-665. 

All  do  not  enter  the  school  to  learn  mining  specially,  but 
to  attend  the  courses  generally,  692-694. 

Gain  more  practical  results  in  geology  than  those  who 
attend  courses  at  universities,  &c.,  710,  711.  Cam- 
bridge excepted,  712. 

Have  rarely  entered  in  geology  without  sufficient  pre- 
liminary education,  715. 

About  36  or  38  lectures  on  geology  are  given,  719. 
They  are  theoretical  lectures,  but  the  students  are 
sometimes  taken  for  an  excursion,  722-724. 

Perhaps  as  many  as  50  may  have  attended  the  geology 
course,  725,  726. 

Many  former  students  are  employed  in  mining  industry, 
and  in  geological  surveying  in  India,  &c.;  some  have 

frown  rich    by  the  knowledge  they  obtained  at  the 
chool  of  Mines,  741,  742. 

Schools. 

Desirability  of  imparting  theoretical  knowledge  of 
geology  to  boys  in  schools,  605,  631. 

Science  and  Art  Department. 

Witness  has  acted  as  examiner  in  geology  to  the  Depart- 
ment from  the  beginning  of  the  system,  567,  568. 

The  Department  system  is  extending  a  knowledge  of 
geology,  but  many  teachers  appear  to  be  unqualified, 
and  many  candidates  too  young,  569. 

Men  are  sent  by  Government  to  School  of  Mines  after 
undergoing  a  difficult  Department  examination,  661. 

Report  sent  to,  this  year,  by  examiner  in  geology,  of 
specially  bad  candidates,  583. 

Repeated  notice  to,  of  want  of  any  notion  of  drawing, 
and  ignorance  of  the  strata  in  their  own  neighbour- 
hood, shown  by  candidates  in  geology,  621. 

Evidences  of  cramming  are  pointed  out  to,  632. 

The  Department  knows  from  what  schools  the  exami- 
nation papers  come  ;  the  examiners  do  not.  Approval 
of  this  system,  633,  634. 

Science  Classes. 

Better  hope  of  instruction  in  geology  from  secondary 
schools  than  from  science  classes,  623. 

Science  Examination  Papers  (in  Geoloyy). 

Many  show  great  want  of  elementary  education  in  can- 
didates, and  signs  of  cramming,  569.  Evidences  of 
cramming,  &c.  shown  in,  are  pointed  out  to  Depart- 
ment, 583-632. 

Papers  are  tied  up  in  numbered  bundles,  and  do  not 
show  where  candidates  come  from,  584.     The  Depart- 
ment knows,  the  examiners  do  not,  633,  634. 
Science  Examinations  (in  Geology}. 

Tend  to  spread  a  knowledge  of  geology ;  but  show  that 
some  teachers  are  unqualified,  and  some-  candidates 
too  young,  569,  603,  604. 

Candidates  increase  in  number;   this  year  there  were 
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1,067.     More  than  one  half  were  plucked,  and  most  of 

the  others  passed  in  the  elementary  stage ;  three  passed 

with  honours,  572,  573. 
Considerable  improvement  was  shown  lust  year,  hut  not 

this  year,  .r>76. 
Where  examinations   slum-   that    schools  lire  not  doing 

efficient  work,  pupils  must  lie  plucked  strictly,  579. 
Show  that  many  candidates  are  quite  unacquainted  with 

the   subject,   581.     Very   bad   cases  arc  reported  to 

Department,  5S3. 
All  the  papers  from,  are  reviewed  by  examiner,  or  by  his 

assistant;  in  the  latter  case  being  checked  by  examiner 

694-599. 
Show  the  instruction  to  be  chiefly  derived  from  books; 

a  few  only  going  into  the  field,  or  collecting  fossils, 

(101,  602,  615,  (il(i. 
In  some  cases  the  locality  may  he  inferred  from  whence 

the  papers  come,  by  descriptions  of  certain  districts, 

610. 
Want  of  a  knowledge  of  drawing,  and  of  the  geology 

of  pupils'  own  neighbourhood,  shown  by,  621. 
Cases  of  cramming  shown  by,  will  always  be  reported  by 

witness  to  Department,  632. 
There  is  no  entrance  examination  for  general  students  at 

School  of  Mines.     Approval  of  this  system,  663-665. 
At  School  of  Mines,  examinations  in  geology  are  entirely 

by  writing.   After  every  lecture  witness  stays  to  answer 

questions,  and  conceives  that  plan  better  than  any 

ordinary  examination,  7^5. 

Science  Examiner  (in  Geology). 
Witness  has  been  examiner  in  geology  to  Department 

since  beginning  of  system,  567,  568. 
Great  trouble  entailed  on,  by  ignorant  candidates,  582. 

Report  of  these  sent  this  year  to  South  Kensington, 

583. 
Examiner  does  not  know  where  the   candidates   come 

from,  584.     May  sometimes  infer  it  from  descriptions 

of  geology  of  certain  districts,  61 0. 
Witness  examines  all  the  papers,  but  is  allowed  an  assis- 
tant when  they  are  over  1,000;    he  checks,   and  is 

responsible  for,  the  work  of  the  assistant,  594-599. 
Witness  always  points  out  to  Department  evidences 

cramming,  632. 
Does  not  know  from  what   schools    the    examination 

papers  come.     Approval  of  this  plan,  633,  6,'i-J. 
Witness  was  condemned  once  for  severity  in  Department 

examination   by    a    meeting   of  science    teachers    at 

Liverpool,  635. 

Science  Examiner  (Assistant). 

Where  more  than  1,000  papers,  assistant  allowed  to 
chief  examiner,  who  checks,  and  is  responsible  for,  his 
work,  594-599. 

Science  Students  (of  Geology). 

Many  candidates  are  too  young  and  imperfectly  educated 
to  undergo  Department  examination,  and  are  crammed 
by  their  teachers,  569,  603,  604.  Number  of  candi- 
dates, and  results  of  examination,  571-573. 

They  may  corrfe  up  for  examination  without  having  had 
any  instruction  from  science  teachers,  574. 

When  had,  must  be  plucked  strictly.  .57!). 

Many  are  quite  unacquainted  with  the  subject,  581-584. 
Are  instructed  from  books,  but  in  a  few  instances  seem 
to  have  collected  fossils,  &c.,  601,  602,  615,  616. 

Geology  may  be  begun  by  children  at  a  very  early  age ; 
they  should  he  instructed  in  the  geology  of  their  own 
neighbourhood,  as  well  as  in  the  leading  facts  of  the 
science,  605,  606,  617-619. 

They  should  be  taught  to  use  the  chalk  and  black  board, 
619. 

No  Department  candidates  show  any  notion  of  drawing, 
or  of  understanding  the  geology  of  their  own  neigh- 
bourhood, 621. 

May  learn  a  great  deal  by  working  over  the  country  with 
maps  and  sections,  626-629. 

Evidences  of  cramming  shown  by,  are  pointed  out  to 
Department,  632. 

At  King's  College,  the  engineering  students  are  obliged 

to  attend  geology,  687. 
Science  Teachers  (of  Chemistry). 

Competent  teachers  of  chemistry  are  plentiful,  and  turn 
out  a  large  number  of  able  young  men,  748. 

Science  Teachers  (of  Geoloyy). 

Some  appear  to  have  got  their  knowledge  from  self- 
cramming,  and  then  to  have  crammed  their  pupils, 
569.  This  does  not  apply  to  a  large  proportion  of 
institutions,  57". 

Candidates  may  come  up  without  having  been  instructed 
by  science  teachers,  57  1. 


RAMSAY,  l'nop. — .Science  Teachert  (of  Qeoloyy) — cont. 
Many  teachers  are  not  qualified  to  instruct  in  geology, 

577. 
Inefficient  pupils  must  be  strictly  plucked,  and  • 

teachers  will  get  less  remuneration. 
Teachers  of  nougj  should  have  a  very  special  training, 

(90. 
Presumption  that  teachers  send  up  improper  candidate* 

in  tli''  hop,-  tli.ii  tln-y  may  pass,   ami  obtain   paym 

607. 
Good   might   be    effected    among   a  proporti 

teachers  by  bringing  them   to  London  tor  instruct 

619. 
Failures  may  proceed  from  the  teai-hcr  not  being  aware 

that  geology  cannot  be  taught  from  liool-.s.  (il.'l. 
Masters  ol  elementary  .school*  might  instruct  in  geology 

with  somewhat  satisfactory,  though  imperfect,  results, 

(111. 
Specimens  appear  to  be  little   used  by  the  teachers  of 

geology,  615. 
A  teacher  should  he  competent  to  instruct  in  the  geology 

of  his  own  neighbourhood,  6|s  620. 
Essential  that  the  teacher  should  be  able  to  illustrate  his 

teaching  with  chalk  and  black  board,  61!). 
A  considerable  number  of  teachers  are  competent,  but 

not  as  a  general  rule,  621 . 
Teachers  might  acquire  practical  knowledge  by  working 

over  the  country,  with  maps,  &c.,  626,  627.     But  they 

may  be  prepared  by  lectures,  02~i. 
With   other  teachers,  held  a  meeting  in   Liverpool,  to 

condemn  the  severity  of  the  examiners,  (> 
'Without  a  practical    knowledge,    they    cannot    teach 

geology  in  the  highest  style,  637. 
A  teacher  of  geology  should  have  a  knowledge  of  general 

science ;  rare  to  find  a  geologist  perfect  in  any  other 

science,  682,  (>83.    There  are  establishments  about  the 

country  where  he  could  study  general  scieni 
No  place  in  Scotland  where  teachers  could  be  thoroughly 

taught  geology,  o'-r,. 
Scientific  Education. 

Not  essential  to  the  majority  of  common-place  manu- 
factures, 750. 
Scotland. 
No  place  in,  where  geology  is  thoroughly  taught.     No 

chair  of  geology  at  universities,  it  being  included  in 

chair  of  natural  history,  686. 
Progress  of  the  Geological  Survey  in.    The  Ordnance 

Survey  is  still  far  behind,  754. 
Secondary  Schools. 
More  hope  of  geology  being  properly  taught  by  secondary 

schools  than  by  most  science  classes.  ' 
Self-instruction. 

Many  people  (some  of  a  very  humble  condition)  have 

acquired  a  good  knowledge  of  geology  by  self-instruc- 
tion, 62!). 

Sella,  Siynor. 

High  opinion  of,  quoted,  respecting  the  British  Geological 

Survey  maps,  757  (additional  remarks). 
Selu-yn,  Mr. 

Director  of   the   Geological   Survey    of    Canada,   and 
formerly  of   that  of  Victoria.      Was  trained  on  the 
English  Survey,  757  (additional  remarks). 
Shuttleworth,  Sir  James  Kay,  Bart. 

Allusion  to  men  in   humble   life  known  by,  who  had 
acquired  great  practical  knowledge  of  geology,  629. 

South  Kensington.     See  Science  and  Art  Department. 

Staffordshire. 

Desire  of  mining  proprietors  in,  to  have  geological  maps 
on  the  six-inch  scale,  754. 

Tasmania. 

The  director  of  the  Geological  Survey  of,  was  trained  i 
the  School  of  Mines  and  on  the  British  Sun . 
(additional  remarks). 

Theoretical  Instruct  i' 

Theoretical  instruction  in  geology  insufficient;  practical, 
essential,  590,  601,  602.  HOC.  613.  6U,  62<>:  th. 
knowledge  is  of  a  certain  value,  622,  630,  631.  636, 

No  good  practical,  which  does  not   involve  theor 
teaching,    70!).      Witness's   lectures    are    theoretical 
lectures  upon  geology,  723,  721. 

Twining  College. 

Study  in  a  training  college  .11  London  would  prepare 
a  man  for  understanding  geology  in  the  field,  62- 

Trinidad. 

The  former  director  of  the  Geological  Survey  of,  was  a 
pupil  of  the  School  of  Mines,  707  (additional  remarks). 

4U  3 


78  IIOY.VI.    COMMISSION    ON    SCIENTIFIC    INSTRUCTION,    ETC.: — ANALYSES    OF    EVIDEM  1.. 


UAM.VVY,  PROP.  —  cont. 

U*h*rsities  of  England. 

Geology  haa  been  weU  taught  in,  by  Profs.  Buckland, 
Sedgwick,  &c.  ;  fees  insufficient  to  remunerate  the 
professors;  endowment  of  chairs  wanted.  687.  688. 

>ining  student  would  gain  leas  from  geology  taught  at 
universities,  £c.,  than  from  that  taught  at  School  of 
Mines,  710,  711.     Cambridge  an  exception,  712- 
No  professor  of  mining  in,  740. 

Universities  of  Scotland. 

Defective  teaching  of  geology  in,  through  that  subject 
being  included  in  the  natural  history  chair,  686. 

University  College. 
Geology  has  been  well  taught  at  ;  but  with  insufficient 

remuneration,  687,  718.     Witness's  course  there  com- 

prised about  25  lectures,  718. 
If  an  endowment  for  geology  had  been  made  at,  the  same 

kind  of  course  might  have  been  given  as  at  School  of 

Mines,  7-'0,  721. 

Victoria. 

The  former  director  of  the  Geological  Survey  of,  was 
trained  on  the  British  Survey,  757  (additional 
remarks). 


Wales. 
Progress  of  the  Geological  Survey  in,  754, 

l,  Mr. 


756. 


,        . 

Directed  the  Geological  Surveys  of  Trinidad  and  Jamaica. 
He  was  trained  in  the  School  of  Mines,  757  (additional 
remarks). 

Water  Supply. 

The  Geological  Survey  has  often  given  advice  respecting 
the  water  supply  of  towns,  706. 

Working  Men. 
Allusion  to  men  in  humble  condition  who  have  instructed 

themselves  well  in  geology,  629. 

Courses  of  lectures  to  working  men  at  School  of  Mines  ; 
the  fee  being  Gd.  for  six  lectures,  725. 

Wylie,  Mr. 

Conducted  the  Geological  Survey  of  the  Cape.  Was 
trained  on  the  British  Survey,  757  (additional  remarks). 


FRANKLAND,    PROFESSOR,  Ph.D.,  F.R.S.    (Index  of 
his  Evidence.) 

Abel,  Mr. 

Chemical  director  at  Woolwich,  and  perfector  of  the 
manufacture  of  gun-cotton ;  was  trained  in  Royal 
College  of  Chemistry,  5683. 

Aberdeen  University. 

Professors  of  chemistry  in,  trained  in  Royal  College  of 
Chemistry,  5683. 

Accommodation  for  Science  Purposes. 

Want  of,  at  College  of  Chemistry,  5690, 5693,  5732, 5733, 
5688-5693.  In  Jermyn  Street,  5836.  At  Royal 
School  of  Mines,  5/34. 

Ages  of  Science  Students.     See  Elementary  Schools. 

Ammonia  Bases. 

Importance  of  Dr.  Hofmann's  researches  on,  in  labora- 
tories of  College  of  Chemistry,  5682. 

Analysis.     See  Chemical  Analyses. 

Aniline  Colours. 

Discovered  by  students  in  laboratories  of  College  of 
Chemistry,  5682,  5683. 

Apparatus  (Chemical). 

Students  at  College  of  Chemistry  have  to  find  their  own, 
5/18. 

Brewers. 

Almost  constant  succession  of  students  sent  to  College 
of  Chemistry  by,  5834. 

Calico  Printing  and  Dyeing. 

Instances  of  advantage  of  a  knowledge  of  chemistry  as 
applied  to  business  of,  818-827. 

Chemical  Analyses. 
Great  deficiency  of  knowledge  of  systematic  qualitative 

analysis  in  candidates  examined,  766. 
Expense  of,  as  made  for  royal  commissions  and  public 
offices,  might    be   saved   by  the    proposed    training 
college  of  science,  5768-57/2. 

Toxologioal  inquiries  for  judicial  decisions  should  not  be 
undertaken  at  proposed  training  college,  6773,  5774. 


FRANKLAND,  PROF. — cont. 
Chemical  Research.     See  Chemistry. 

Chemistry, 

The  Science  and  Art  Department  examinations  are  of 
value  in  promoting  primary  teaching  of  experimental 
science,  762,  7<>.'i. 

Number  of  Department  examinations  in,  in  1868  and 
18(i9;  percentages  of  success  and  failure;  extracts 
from  reports  thergon;  allowance  for  laboratory  ex- 
penses; number  of  examinations  in  1870,  with  per- 
centages, 7'>(>. 

Improved  character  of  instruction  in,  in  1870,  767. 
The  teaching  of,  a  matter  of  cramming,  unless  accom- 
panied by  laboratory  instruction,  776,  777. 
Number  of  teachers  of,  who  came  last  year  to  Oxford 
Street,  778-783.     Proposed  increase  in  numbers  this 
year,  784,  785. 

Want  of  systematic  training  of  teachers  in ;  complaints 
thereupon  ;  no  definite  conclusions  arrived  at  by  De- 
partment on  the  subject,  786,  787. 

Laboratories  for  instruction  of  teachers  in,  intended  at 
South  Kensington ;  separate  for  different  grades ; 
their  construction  delayed,  788-791. 
Elementary  chemistry  should  be  taught  throughout  the 
country,  the  best  pupils  being  selected  for  higher  in- 
struction; if  the  alternative  be  necessary,  advanced 
instruction  should  be  developed,  793,  794.  A  supply 
of  elementary  pupils  by  voluntary  efforts  being  con- 
templated, 803,  804. 

The  system  of  examination  carried  on  by  the  Depart- 
ment draws  out  self-taught  ability,  795-800. 
Theoretical  knowledge  only,  without  experimental  know- 
ledge, is  to  be  judged  from  examination  papers ;  the 
inference  being  that  the  number  practically  instructed 
is  small,  806-809. 

Elementary  instruction  in,  would  afford  facilities  to  re- 
markable self-educated  men  which  it  would  be  unwise 
to  abandon,  810-812. 
Instances  cited  of  the  advantages  of  a  knowledge  of,  in 

the  dyeing  business,  818-827. 
Several    schools    of    science     visited    where    advanced 

chemical  knowledge  can  be  acquired,  829-831. 
Instruction   of  workpeople   superior  in   Germany  and 
Switzerland    to  that   in   England   and    France ;    in- 
struction in  chemistry  given  to  workmen  in  Rouen 
on  Sunday,  832-835. 
Several  important  branches  cannot  be  taught  at  College 

of  Chemistry  for  want  of  space,  5690. 
Fees  for  instruction  in  chemistry  ought  to  be  lower  in 
a  Government  than  in  a  private  institution  ;  any  im- 
pulse given  to  the  study  would  be  beneficial,  5714-5720. 
College  of  Chemistry  pays  more  attention  to  applications 
of  chemistry  to  manufactures,  and  to  chemistry  as  a 
speciality,  than  any  other  institution  where  the  in- 
struction has  to  be  guided  with  reference  to  classes  of 
students,  5728-5730. 

Of  those  who  came  up  to  College  of  Chemistry  last  year 
for  instruction  in  teaching  science,  many  possessed 
considerable  knowledge  of  theoretical  chemistry,  but 
were  deficient  in  practice.  They  were  not  fair  speci- 
mens of  teachers  throughout  the  country,  and  were 
selected  as  having  some  knowledge  of  chemistry, 
5739-5748. 

The  classes  for  teachers  in,  and  laboratory  instruction 
given  to  them,  in  College  of  Chemistry,  so  far  as  it 
went,  of  great  avail,  5754, 5755. 

Chemical  investigations  for  royal  commissions  and  public 
offices  might  be  made  at  the  proposed  training  college, 
with  saving  of  expense,  5768-5772.  Toxological  in- 
quiries with  relation  to  judicial  decisions  should  not 
be  undertaken  in  the  college,  5773,  5774. 
A  centralization  of  chemical  instruction  can  only  be 
carried  out  with  partial  advantage;  some  district 
schools,  such  as  Woolwich,  being  necessary,  5/78. 
Practical  study  of  chemistry  extremely  limited  before 
opening  of  College  of  Chemistry,  5782-5787.  It  may 
be  assumed  that  the  study  will  increase  more  rapidly, 
and  that  State  competition  will  have  no  damaging 
effect,  5788-5791.  _ 

In  Prussian  universities  candidates  for  degree  of  doctor 
of  philosophy  must  submit  a  paper  of  original  chemical 
research,  5792,  5868.  Some  such  evidence  of  power 
should  be  made  indispensable  in  this  country,  5869. 
Amount  of  training  necessary  to  render  teachers  of 
elementary  schools  able  to  instruct  in  chemistry,  5793- 
5/99. 

Scientific  research  makes  less  progress  in  Great  Britain 
than  in  France  or  Germany;  damaging  effect  of  the 
non-recognition  of  original  research  on  professors  and 
teachers,  5866,  5867. 
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Per-centage  of  papers  of  original  research  in  chemistry 
o°  '"vestigators  in  Germany,  France,  Great  Britain, 
&c.,  5866. 

The  work  done  by  students  in  chemistry  depends  very 
much  on  what  is  required  in  examinations,  ;Xo'9. 

Evidence  of  original  power  only  required  in  case  of  can- 
didates for  highest  degree,  5870,  5S71. 

A  sufficient  number  of  laboratories  could  not  be  kept  up 
in  this  country  without  assistance  from  Government, 
58/5. 

Dissertations  on  original  research  in,  l>y  candidates,  in 
Germany,  are  usually  printed,  5876-687$. 

Fellowships  given  on  evidence  of  original  research  in 
chemistry  might  be  given  with  confidence  as  to  bona 
fides,  5880. 

JLupenments  made  in  original  research  in  Owens  College; 
Dalton  scholarships  given  for  such,  58S2. 

In  buildings  proposed  to  be  established  for  promotion  of 
chemistry,  there  should  be  spaces  set  apart  for  original 
investigators;  a  separate  building  necessary  for  study 
of  original  research,  5890-5893. 

The  present  condition  of  teaching  in  chemistry  in  the 
country  not  generally  satisfactory,  5809-5812,  5883- 
5885. 

Similarity  of  course  of  instruction  in  chemistry  in  labora- 
tories of  University  and  King's  Colleges,  and  some 
medical  schools,  with  that  of  College  of  Chemistry, 
5814,  t>815. 

Special  training  of  teachers  of  chemistry  more  the  sub- 
ject for  Government  interference  than  elementary 
training ;  many  who  come  to  College  of  Chemistrv  are 
beginners,  5816,  5817. 

Teaching  in  chemistry  should  stimulate  applications  of 
science  to  arts,  and  enable  scientific  talent  to  develone 
itself,  5821. 

The  majority  of  students  in  College  of  Chemistry  have 
chiefly  devoted  themselves  to  technical  pursuits,  5822, 

Amount  of  chemical  knowledge  that  might  be  taught  to 

boys  under  13,  5856-5859. 
Colour  Shops. 
A  scientific  knowledge  of  chemical  manipulation  cannot 

be  acquired  in  ;  the  technical  operations  carried  on  in 

are  inconsistent  with  teaching,  814,815,817.     Some 

exceptions  to  this  rule,  816. 
A  gradual  introduction  of  more  scientific  methods  into 

colour  shops  and  their  laboratories  very  desirable,  818- 

Instances  of  the  advantage  of  chemical  knowledge  in 

carrying  on  the  dye  trade,  822-827. 
Competition. 
State  competition  with  private  institutions  will  be  limited 

by  the  extent  of  State  laboratories,  and  will  have  no 

practical  damaging  effect,  5/90,  5791. 
Institutions   with  which   College   of   Chemistry  might 

possibly  compete  are  the  laboratories  of  University  and 

King's  Colleges,  and  those  of  medical  schools  which 

admit  chemical  students  independent  of  medical  stu- 
dents, 5814,  5815. 
Competitive  Examinations. 
As  now  carried  on  are  inimical  to  the  progress  of  original 

research  in  chemistry,  5896'. 
Cramming. 
Teaching  of  chemistry  a  matter  of,  unless  accompanied 

by  laboratory  instruction,  776. 
Dalton  Scholarships. 

Given    in    Owens    College,    Manchester,    for    original 

research  in  chemistry,  5882. 
Dean. 

Governing  body  for  proposed  new  training  college  to 

consist   of  dean   and  council,   similar  to   School  of 

Mines,  which  works  well,  5850-5853. 
Dissertations. 

On  original  research  in  chemistry  required  in  Germany 

from  candidates  are  usually  printed,  587<>-5879. 
Might  be  required  in  this  country  in  case  of  candidates 

for  fellowships,  5880. 
In  the  German  universities  a  dissertation  is  required  from 

a  candidate  in  any  case,  588.9. 
Dyeing. 

Instances  cited  of  advantage  of  a  knowledge  of  chemistry 

in  the  business  of  dyeing,  H1X-827. 
Elementary  Classes  and  Schools. 

Instruction  in  elementary  classes  should  be  continued, 

and  carried  out  afterwards  in  higher  institutions,  813. 
Teachers   of  elementary  schools   should   undergo    nine 

months'  teaching  in  science  as  part  of  their  preliminary 

training,  5793-57!'!'. 
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Amount  of  chemical  knowledge  thnt  might  be  Uught  ir 
elementary  school*  to  boys  under  l.'l;  improvement  in 
standard  Imped  for  under  the  new  Kdiirntiun  Act, 
5856-58(12. 

See  also  Chemistry. 

Elementary  Science. 

Thr  excellent  teiiehing  of  elementary  science  in  Germany 

and  BwitserlAndoOuldbcweU  carried  nut  here,  if  there 

were  effective  teachers,  I.     Ifocaute  of  the 

method  hitherto  pursued   in  tins  country,  elementary 

_  teachers  arc'  inemnpe,tcnt  to  treat  scic 

Elementary  teaching  in  cliemiitry  ii  a  rage- 

mcnt  to  those  who  wish  to  advance,  sill.  It  would 
•flbtd  facilities  to  self-taught  men.  s|o  sl2. 

No  kind  of  instruction  in  science  should  l>e  discouraged, 
813. 

Evening  Classes. 

The  present  teaching  of  chemistry  in  evening  classes  not 
in  a  satisfactory  condition,  .X09  -.XI 2. 

Sec  also  Elementary  School*. 
Evening  Lectures.     See  Royal  School  of  Mine*. 
Examinations. 

The  Department  examinations  are  of  value  in  promoting 
the  primary  teaching  of  experimental  science.  7HJ.  Jl'U. 

Numbers  of,  in  chemistry,  in   1868  and   1S69,  will, 
centages  of  success  and  failure;  quotation  from  report 
on  character    of;   numbers    in    1870,  with  like  | 
centages,  766.    Improved  character  of,  7<>7. 

Questions  in  chemistry  should  be  so  framed  as  to  prevent 
pupils  passing  without  a  knowledge  of  laboratory  in- 
struction, 777- 

Candidates  may  enter  for  advanced  examination  in 
'  chemistry  who  have  not  passed  the  elementary  one, 
but  they  cannot  take  prizes,  768.  The  rule  that  can- 
didates pass  previously  the  elementary  examination 
should  be  continued,  /69.  Anyone  may  enter  fur 
honours,  770. 

The  Department  examinations  develop  self-taught  ability 
795-800. 

Number  of  marks  necessary  for  candidates  to  pass,  - 

Degrees  in  science  not  granted  in  German  universities 
till  after  stringent  examination,  5792. 

The  work  done  by  students  in  chemistry  depends  greatly 
on  what  would  be  required  in  examinations,  .> 

Evidence  of  original  power  should  only  be  required 
in  case  of  highest  degree.  Final  examinations  for 
bachelorships  in  London  universities  should  depend 
more  on  experimental  knowledge,  58/0,  5*71. 

Examinations  for  medical  degree  not  of  a  nature  to  elicit 
original  research,  587-. 

Examination  Papers. 

Great  improvement  in  Department  papers  in  chemistry, 
763,  767. 

The  defects  in,  show  a  want  of  efficient  practical  labora- 
tory instruction,  766. 

Do  not  show  what  experimental  instruction  in  chemistry 
was  had  by  the  teachers  examined,  805.  Theoretical 
instruction  only  is  to  be  judged  from,  sn<;  *ii:i. 

On  chemistry,  organic  and  inorganic,  handed  in  by  wit- 
ness, pp.  51-53. 

Expenses. 

Government  grant  in  aid  of  laboratory  expenses  made  in 

conformity  with  recommendations,  "66. 
No  expenses  of  experiments  are  paid  for  those  who  do 

not  pass  in  experimental  chemistry,  767.  1 
Of  materials  in  experiments  not  covered  by  fees,  5717. 

5718. 
Want  of  funds  for  expenses  a  reason  for  the  backward 

state  of  chemical  scientific  research  in  England. 
Of  chemical  investigations  carried  on  for  royal  commis- 
sions and  public  offices  might  be  saved  by  the  proposed 

Training  College  of  Science,  57<>S   ~>772. 
Of  original  research  in  chemistry  should  be  borne  by 

Government,  5S7.~>. 
Expenses  of  special  apparatus  in  College  of  Chemist  ry 

supplied  from  Government  grant,  which  has  sufficed 

up  to  present  time,  5S92.  X!'  t. 

See  also  Laboratory  (Chemical)  Expenses. 

Experimental  Instruction. 

The  examination  papers  of  teachers  show  the  absence  of, 
806-809, 

Experiments. 

Want  of  practical  knowledge  of  experiments  the  cause 

of  many  failures  in  examinations  in  chem 
Improvement   in   character    of    examinations   in     1 

due  to  grant  towards  laboratory  expenses,  7<>7. 

4  1 
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Want  of  funds  for,  a  reason  for  comparative  backward- 
ness of  chemical  scientific  research  in  England,  D80/. 
Se«  also  Chemistry. 


Feet. 


S«le  of  fees  in  Royal  (  ollege  of  Chemistry  as  originally 

AnTounT^f,' atVollege  of  Chemistry;  do  not  include 
expense  of  materials;  higher  at  the  college  than  at 
private  institutions;  should  be  lower;  and  higher 
than  on  the  continent,  5715-5719. 

(;n,ss  aggregate  of,  received  per  annum  b.y  Coll ege  of 
Chemistry,  vanes  from  1.018J.  to  l,3si/.,  5823. 

Are  complained  of  as  heavy,  notwithstanding  advantages 
of  passing  through  College  of  Chemistry,  which  are 

uncertain.-  .... 

College  of  Chemistry  could  not  maintain  itself,  notwith- 
standing the  heavy  fees  payable,  5836,  6837. 

Royal  exhibitioners  at  half  fees,  5841. 

felloirshins.  .       , 

Might  be  given  on  evidence  of  original  research  in  che- 
mistry, with  confidence  as  to  bona  fides,  5880. 

Per-centage  of  papers  of  original  research  in  chemistry 
to  investigators  in ;  less  progress  in  scientific  chemical 
research  in  Great  Britain  than  in  France ;  reasons  for 
this,  832-834,  5866,  5867.  . 

Much  better  supplied  with  good  laboratories  than  fcng- 
land,  5873. 

"ofXccrington,  instance  of,  the  advantage  of  knowledge 
of  chemistry  as  applied  to  dyeing,  824. 

Genlogical  Survey. 

Proposed   disconnexion  of,  from    School    of   Mines,  if 
College  of  Chemistry  be  removed  to  South  Kensing- 
ton, 5<  Ix 
German  Universities.     See  Germany. 

Germany. 

I  heroes  in  science  not  granted  in  German  universities, 
till  after  stringent  examination,  5792. 

Per-centage  of  papers  of  original  research  in  chemistry 
to  investigators  in  ;  less  progress  in  scientific  chemical 
research  in  Great  Britain  than  in  Germany ;  reasons 
for  this,  832-834,  5866,  5867. 

Much  better  supplied  with  good  laboratories  than  Eng- 
land, 58/3. 

Dissertations  on  original  research  by  candidates  are 
usually  printed,  58/6-587!'. 

Little  chance  of  surreptitious  proceedings  by  candidates 
in  universities  in,  5881. 

In  most  of  the  universities  there  is  only  one  degree ;  in 
some  there  is  a  bachelorship,  but  it  is  rarely  taken, 

5886,  5887. 

Conditions  on  which  degrees  in  philosophy  are  granted 
apply  to   all   the  Prussian   universities;    dissertation 
required  in  any  case,  5888,  5889. 
Government  Grants  in  aid  of  Science. 

In  aid  of  laboratory  expenses  in  chemistry,  made  in  con- 
formity with  recommendations,  766. 
In  aid  of  chemistry,  should  be  in  shape  of  salarie_s  and 

grants  towards  expenses  of  original  research,  5875. 
If  the  annual  vote  be  restricted,  encouragement  should 
be  given  to  more  advanced  instruction   in  chemistry, 
a   supply  of  elementary   pupils  being   contemplated 
from  voluntary  efforts,  794,  803,  804. 
Government  Grant  Fund. 

Expense  of  special  apparatus  in  chemistry  supplied  from, 
2.     Ample  for  present  purpose,  589-). 

Gun  Cotton. 

Manufacture  of.  perfected  by  Mr.  Abel,  a  student  of  Col- 
lege of  ChcmiMry,  5683. 

llnf matin,  Dr. 

First  professor  in  College  of  Chemistry ;  his  salary,  &c. ; 

succeeded  by  witness  as  professor,  5667,  6668,  5680. 

Importance  of  his  researches,  in  the  labontoriM  of  Col- 

of  Chemistry,  on  the  ammonia  bases,  6682. 

/'"•' 

Few    candidates   obtain    honours   in   examinations    in 

,  payments  for  students  who  pass  in,  766. 
X.,  miination  for  honours;  anyone 

ran  cmnpete,  7/0. 
llni/li-  mill  .SV.Hv. 

of  Manchester,  instances  of  the  advantage  of  a  know- 
ledge of  chemistry  in  calico  printing,  822-825. 

1,1,1.  ji/IS. 

Mm  training  for  employment  on  service  of,  have  passed 
through  College  of  Chemistry,  5831. 
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Inland  Revenue. 

Chemical  analyses  made  for  the  Commissioners  might  be 
made  at  proposed  Training  College  of   Science,  and 
much  expense  saved,  5/70,  5771. 
Send  students  to  College  of  Chemistry  for  instruction, 

5777,5831. 
Inorganic  Chemistry. 

Examination  papers  on,  for  May  1870,  pp.  51,  62. 

King's  College,  London. 

Professors  of  chemistry  in,  trained  in  Royal  College  of 
Chemistry,  568:',. 

Laboratories  (Chemical)- 

Many  teachers  of  chemistry  are  beginning  to  fit  up,  /63. 

Government  grants  towards  laboratory  expenses  made  in 
conformity  with  recommendations,  766.  Good  effects 
of  the  measure,  767. 

At  South  Kensington,  projected  to  afford  instruction  to 
teachers ;  separate  laboratories  for  different  grades  ; 
erection  delayed,  788-791. 

Amount  expended  on  laboratories,  fittings,  &c.,  on  first 
establishment  of  College  of  Chemistry,  5674:  Numbers 
of  students  working  in,  and  of  those  who  have  re- 
ceived their  chemical  education  ;  its  laboratories  before 
and  after  its  connexion  with  Government,  5681,  5682. 
Schedule  of  original  researches  executed  in,  since 
1845,  5682.  List  of  students  whose  subsequent  career 
is  known,  5683. 

Only  one  laboratory  at  College  of  Chemistry  for  students 
of  all  grades,  56J«. 

The  proposed  laboratories  at  South  Kensington,  if  devoted 
entirely  to  chemistry,  would  be  about  equal  to  those  at 
Bonn,  Berlin,  and  Leipzic,  and  a  little  superior  to  that 
at  Zurich,  5704. 

Amount  of  fees  paid  for,  at  College  of  Chemistry ;  ex- 
pense of  materials  not  included  in  fees ;  fees  are  too 
high,  higher  than  in  private  institutions  and  on  the 
the  continent,  5/16-5719. 

The  existing  laboratories  in  Oxford  Street  barely  one 
tenth  of  the  space  proposed  to  be'assigned  to  them  at 
South  Kensington,  which  would  not  be  too  large  for 
all  London ;  necessity  of  providing  accommodation 
for  three  classes  of  students,  5732,  5733. 
If  additional  assistants  be  granted,  they  should  be 
able  to  give  subsidiary  courses  of  lectures,  5749-5751. 
No  full  information  of  intended  details  of,  at  South 
Kensington  ;  recommendation  that  they  be  applied  as 
a  school  for  training  science  teachers,  not  only  for 
chemistry  but  for  physical  sciences  generally,  5756- 
5759. 

Germany  and  France  better  supplied  with  laboratories 
than  England ;  they  are  supported  by  the  State ;  good 
laboratories  in  sufficient  number  could  not  be  pro- 
vided in  this  country  without  assistance  from  Govern- 
ment, 5873-5875. 

Necessity  of  a  separate  building  for,  in  studies  of 
original  research,  5893. 

Laboratory  (Chemical)  Expenses. 

The  grant  of  21.  per  pupil  to  each  teacher  on  account  of, 
now  in  operation;  minute  quoted  stating  conditions 
on  which  the  grant  is  made ;  grant  of  50  per  cent,  also 
on  the  price  of  certain  apparatus,  771-774. 

Are  not  included  in  the  fees  paid  at  College  of  Chemistry 
5716-5718. 

Laboratory  (Chemical)  Instruction. 

Teaching  of  chemistry  of  little  value  without  laboratory 

instruction ;    questions    should    be   so    framed   as   to 

necessitate  it,  776,  777- 
Small  number  of  teachers  who  came  for,  to  laboratory  in 

Oxford  Street  last  year;  good  effect  of  the  instruction  ; 

proposed  increase  of  the  numbers  this  year,  778-785. 
Very  limited  at  College  of  Chemistry  for  want  of  space; 

number  of  teachers  of  science   who   come  for,  their 

acquirements  generally  good;  impossibility  of  teaching 

many  branches  for  want  of  room,  5688-5693. 
Given,  to  classes  for  teachers,  so  far  as  it  went  of  great 

avail,  5754,  5/55. 

Lecturts. 

The  lectures  at  College  of  Chemistry  are  framed  for 
students  of  Chemistry ;  unsuitable  for  medical  or  art 
students,  5730. 

Students  from  Inland  Revenue  attend  lectures  at  College 
of  Chemistry,  5777,  5831. 
See  also  Hi-ruin;/  Lectures. 

Magi 

Invented  and  manufactured  by  students  of  College  of 

Chemistry,  5683. 
Mnrbury  University.     See  Prussian  Universities. 
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Medlock,  Mr. 

One  of  the  inventors  of  magenta,  a  student  of  College  of 
Chemistry,  5683. 

Metropolitan  College  of  Science  (proposed). 

Ihe  most  desirable  purpose  to  which  tin-  projected  build- 
ing at  South  Kensington  could  he  devoted  would  be 
as  a  training  college  for  teachers,  5756-57.",'; 
bcheme   of,   as   prepared   by    Capt.  Donnelly,  requires 
modification;  cost  of  training  120  students,  indepen- 
dently of   salaries,  should   be  estimated;   a  class   of 
5760^67      °ntS  deS'rable'  for  teachers  to  work  with, 
Chemical   investigations  for  other  institutions,  such  as 
Kivers  Pollution  Commission,  &c.,  might  be  carried 
on  at  with  saving  of  expense,  but  more  space  would 
then  be  required,  5768-5772. 
Toxological  inquiries  with  relation  to  judicial  decisions 

should  not  be  undertaken  at,  5773,  5774. 
A  centralization  of  chemical  instruction  at,  could  only  be 
partially   carried   out   with   advantage,   some   district 
schools   being   necessary;    a  training   for  the  higher 
class  of  students  might  be  available,  5778-5780 
Its  governing  body  should  consist  of  a  dean  and  council 
similar  to  School  of  Mines,  which  works  well,  5850- 
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Private  Institutions  for  Tracking  Chmutry. 

Jffer  more  advantages  to   Ntu.l,  Collec*    of 

<  bemittry,  in  prizes    and   scholarship.;    fees  lower- 


. 

In  buildings  proposed  there  should  be  spaces  set  apart 
for  those  who  would  enter  as  original  investigators  in 
chemistry,  on  certain  conditions,  5890-5893. 

See  also  Laboratories  (Chemical). 
Metropolitan  Railway. 
Takes  away  much  of  the  objection  of  South  Kensington 

as  a  locality  for  the  College  of  Chemistry,  5752,  5753. 
Mining  Record  Office. 

Might  with  advantage  be  transferred  to  present  premises 
of  College  of  Chemistry,  if  the  latter  be  removed  to 
south  Kensington,  5724. 
Neild,  Alderman. 

Successful  endeavours  of,  in  establishing  a  chemical  pro- 
fessorship and  laboratory  in  Owens  College,  825. 
Nicholson,  Mr. 
Inventor  and  manufacturer  of  magenta,  a   student  of 

College  of  Chemistry,  5683. 
Nova  Scotia  Unirersity. 

Professors  of  chemistry  in,  trained  in  College  of  Che- 
mistry, 5683. 

Organic  Chemistry. 

Examination  papers  on,  in  May  1870,  pp.  107-109. 
Original  Researches  in  Chemistry. 
Non-recognition  of,  in  England,  a  reason  for  backward 

state  of  chemical  scientific  research,  5867. 
List  of,  executed  in  laboratories  of  College  of  Chemistrv 

since  1845,5682. 

Necessity  of  proof  of,  in  Prussian  universities,  5868. 
Examinations  for  medical  degree  not  of  a  nature  to  elicit 

original  research,  5872. 
Experiments  made  in  working  out,  in  Owens  College  • 

Dalton  scholarships  there  for,  5HS2. 
A  country  neglecting,  must  suffer  in  comparison,  5883- 

5885. 

Recognition  of  original  research  in  chemistry  by  univer- 
sities, most  wanted  at  present,  5894. 
Necessity  for  separate  building  for,  5893. 
Competitive  examinations,  as  now  carried  on,  inimical 

to,  5896. 

Owens  College,  Manchester. 

An   economical   institution ;  a   comparative   calculation 
with  the  College  of  Chemistry  shows  that  the  latter 
is  carried  on  with  great  economy,  5830. 
Present  incomplete  state  of,  5875. 
Dalton  scholarships  in,  given  for  original  research   in 

chemistry,  5882. 
Per-centages. 

Of  success  and  failure  in  examinations  in  chemistry  in 

1868  and  1869,  766;  in  1870,  767. 

Per-centage  of  papers  of  original  research  in  chemistry 
to  investigators  in  Germany,  Great  Britain,  &c.,  5866. 
Perkin,  Mr. 

Importance   of    his   researches   in   the    laboratories     of 
College  of  Chemistry,  as  discoverer  of  aniline  colours, 
5682,  5683. 
Playfair,  Dr.  Lyon. 

Letter  of,  explaining  circumstances  of  transfer  of  College 

of  Chemistry  to  Government,  5667. 
I''i//ntion  of  Rivers  Commission. 

The  expense  of  laboratory  of,  might  be  saved  by  having 
the  investigations  made  at  proposed  Training  College 
of  Science,  5768. 
26060. 


See  also  Compttitinn. 
Privy  Council  Office. 

Kxpciis,.  ,,f  chemical  analyses  made  for.  might  be  saved 

by  the  proposed  Training  College  of  Science.  5772. 
Prizes. 

None,  except  Whitworth  scholarships,  given  to  students 
who    have    not    passed  the  elementary    paper  Man 
taking  up  the  advanced;  the  condition  is  prop. 
restricts  number  of  candidates,  7(17.  ft 
Hbnd  by  College  of  Chemistry  very  meagre  compared 
with  other  institutions,  5711. 
Prussian  Universities. 

Degrees  in  science  not  granted  in,  till  after  stringent 
examination,  57!»2. 

Inall  Prussian  universities  candidates  for  degree  of  doctor 
at  philosophy  must  submit  a  paper  on  original  chemical 
research.  More  candidates  rejected  at  Marburg  for 
failure  in  original  research  than  in  after  examination, 

•See  also  Germany. 
Queen's  College,  Galway. 

Professors  of  chemistry  in,  trained  in  College  of  Chemis- 
try,  0080. 

Queenwood  College. 

Successful  teaching  of  chemistry  in,  to  boys  under  13, 

' 


Research  (Chemical).     See  Original  Researches  in  Chemis- 

Rouen.     See  Chemistry. 

Royal  Agricultural  College,  Cirencester. 

Professors  of  chemistry  in,  trained  in  College  of  Chemis- 
try, 5683. 

Royal  College  of  Chemistry. 

Examinations   in,   in    1868,    1869,  and    1870-    reports 

thereon  quoted,  766,  767. 

Small  number  of  teachers  who  came  last  year  to,  for 
instruction;  proposed  increase  in  numbers  next  year. 
/78-~.4o,  7<'7.  Of  those  who  received  instruction 
many  had  fair  theoretical,  but  little  experimental 
knowledge  of  teaching,  792. 

Limited  accommodation  at,  784,  568:).  .'iliSS  -;,<;!>.(,  ... 
No  further  outlay  in  Oxford  Street  desirable  :  accom- 
modation for,  in  Jermyn  Street  impossible,  5(i97-5700, 
5/  '2  1,  0806. 

History  of  the  College  from  its  foundation  to  the  present 
time;  with  number  of  students,  original  researches 
conducted  there,  and  list  of  students  whose  subsequent 
career  is  known,  5667-5683.  One  third  of  those  who 
have  passed  through  the  college  have  gained  some 
distinction,  56S  I  . 

All  its  students  are  nominally  connected  with  School  of 
Mines,  but  many  attend  only  the  chemical  course, 
5685-5687. 

Arrangements  at,  for  instruction  of  science  teachers; 
laboratory  can  only  contain  one  third  of  applicants  ; 
laboratory  instruction  in  ;  mental  capacity  and  attain- 
ments of  students  ;  impossibility  of  teaching  many 
important  branches  of  for  want  of  space  ;  admission 
repeatedly  refused  for  want  of  accommodation,  5688- 
5693. 

South  Kensington  for  the  proposed  chemical  laboratories 
is  a  locality  more  desirable  than  convenient  ;  the  build- 
ings there,  if  devoted  to  chemistry,  would  be  about 
equal  to  those  at  Bonn,   Berlin,  and  I-eipzic,  and  a 
little  superior  to  that  at  Zurich.  ;~>7<il-.">70l. 
Evening  lectures,  in  connexion  with,  arc  held  at  Jermvn 
Street  for  science  teachers  and  for  working  men  ;  the 
former  do,  the  latter  do  not.  pay  their  expenses  ;  no 
examinations  connected  therewith,  ;>7<  >.'>-">  7  13. 
Any  extension  given  to,  would  not  exercise  much  effect 
upon  voluntary  and  self-supporting  institutions  ;  the 
fees  at,   are   higher  than  in  ]  -titutions,  and 

should  be  lowered;  any  impulse  given   to   study   of 
chemistry  would  be  of  general  benefit.  .">71  I   -V 
Assistance  given  to,  by  the  State,  of  verv  partial  character, 

5720. 

Term  yet  to  run  of  lease  14  years;  rent  paid  for  pre- 
mises; portion  let  off;  Mining  Record  Office  might  be 
transferred  to  present  premises  if  the  college  be  re- 
moved to  South  Kensington,  5696,  57-  1-57-  o. 
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FRAXKLAXH. 

Vt  the  time  of  iUe»tal,Ii>h,m-nt  classes  at  chemistry  wore 
he  I  at  Kiiiu's  »•«»  University  Colleges ;  notwithstand- 
ingthe  want  of  such  an  institution  was  much  felt; 
Sre  subscriptions  for,  at  first,  5, 21..  5787; 
Fulfils  the  specific  purpose   for   which   instituted   more 
than  any  other  institution  ;  students  are  required  to 
oVvoto  themselves   almost   exclusively  to  chemistry, 

Does~™t  afpresent  possess  one  tenth  of  the  space  for 
laboratories  proposed  to  be  assigned  at  South  Kensir, 
ton  which  would  not  be  too  large  for  all  London,  three 
sets'  of  laboratories  being  required,  5/  32.  o/ 33. 

If  additional  assistants  be  accorded  to,  they  should  be 
capable  of  giving  subsidiary  courses  of  lectures,  being 
assistant  professors  more  than  laboratory  assistants, 
and  remunerated  accordingly,  5/49-5/51. 

The  Metropolitan  Railway  takes  away  much  objection 
to  South  Kensington  as  a  locality  for,  5/5-,  »/«». 

Staff  officers  of  engineers  have  worked  at,  e.g.  Col.  Key- 
nolds  and  Capt.  Hozier,  5781. 

Before  the  opening  of,  not  20  students  received  instruc- 
tion in  practical  chemistry  in  all  England,  except 
medical  students,  and  for  them  the  practical  instruction 
was  limited,  5782-5787. 

Institutions  cited  with  which  the  College  of  Chemistry 
might  possibly  come  into  competition,  5814,  o»lo. 

Many  students  who  come  to,  are  beginners  5817. 

Stands  in  the  relation  of  laboratory  to  School  of  Mines ; 
time  lost  in  passing  from  College  to  Jermyn  8  -ft. 


> 

Majority  of  students  who  have  passed  through,  have 
devoted  themselves  to  technical  Pursuits  ;  brewers 
keep  a  constant  stream  of  students,  5822,  5^04. 

Gross  amount  of  fees  received  yearly  in,  5823. 

Few  analyses  executed  in,  for  private  account;  paymen 
for  these  go  to  the  professor,  5S24-582/ . 

The  rent,  fittings,  &c.,  and  one  assistant  supplied  by 
Government ;  the  library  by  professor  and  students 
the  expenses,  when  compared  with  Owens  College  a 
Manchester,  show  that  it  is  managed  with  economy, 
5828-5830. 

Many  students  come  to,  who  are  destined  for  employmen 
in  the  Inland  Revenue  and  Indian  telegraph  service, 

5831 

Reasons  for  converting  it  into  a  Government  institution  ; 
no  room  in  Jermyn  Street ;  not  self-supporting  ;  lew 
students  in,  who  are  not  entered  as  pupils  of  School  ot 
Mines,  having  preference  as  such,  5836-5841. 

The  proposed  nine  months'  course  of  instruction  in,  must 
be  gratuitous  ;  no  security  can  be  had  that  the  students 
would  not  enter  into  trade  afterwards,  5842-5846. 

Its  most  important  function  should  be  that  of  a  training 
college  for  teachers,  5847. 

In  case  of  its  removal  to  South  Kensington  the  connexion 
of  the  Geological  Survey  and  School  of  Mines  might 

cease,  5848. 

Government  contemplated  for  the  new  training  schools 
much  the  same  as  that  of  School  of  Mines,  which  works 
well,  5850-5853. 

Royal  College  of  Science,  Dublin. 

Professors  of  chemistry  in,  trained  in  College  of  Chemis- 
try, 5683. 

Royal  School  of  Mines. 
Amalgamation  of  Royal  College  of  Chemistry  with,  ob/7- 

567!'.  ,        ,  - 

Evening  lectures  held  at,  for  science  teachers  and  working 

men  ;  the  first  do,  the  latter  do  not,  pay  their  expenses ; 

are  generally  well  attended ;  no  examinations  attached 

to  them,  5705-5713. 
Ml  the  professors  of,  complain  of  want  ot  space,  £>/**. 

Part  of  new  building  at  South  Kensington  might  be 

devoted  to,  5/35. 
The  College  of  Chemistry  is  its  chemical  department; 

much  time  wasted  in  passing  from  one  locality  to  the 

other,  5818,  581!).  ......         . 

Facilities  in  Jermyn  Street  for  the  special  training  of 

particular  classes  of  students,  which  should  continue 

there,  :>S_'<». 
Students  in  College  of  Chemistry  are  entered  as  pupils 

in,  and  have  preference  as  such,  5839-5841. 
Proposed   disconnexion   of  Geological   Survey  from,    it 

College  of  Chemistry  be  removed  to  South  Kensington, 

Royal  School  of  Naval  Architecture. 

Portion  of  new  building  at  South  Kensington  intended 
for-  if  it  could  be  accommodated  elsewhere,  two,  if 
not'  three,  departments  might  exist  side  by  side  there, 
5735,  5736. 


FRANKLAND,  PKOF.— cont. 

Science  Schools. 

Programme  for  1871  addressed  to,  as  to  six  weeks  in- 
struction during  June  and  July,  cannot  be  carried  out, 
the  School  of  Mints  and  College  of  Chemistry  being 
then  both  in  session,  5737. 

There  are  several,  in  which  a  consiuerable  amount  of 
advanced  chemical  knowledge  can  be  acquired,  829- 

831 

See  also  Chemistry.     Royal  College  of  Chemistry. 

Science  and  Art  Department. 

The  system  of  examination  now  carried  on  by,  developes 
self-taught  ability,  795-801. 

Science  Teachers. 

Many  science  teachers  in^  chemistry  are  beginning  to  nt 

up  small  laboratories,  763. 

Science  teachers  in  chemistry  get  no  payment  for  candi- 
dates in  advanced  examination  who  have  not  passed 
elementary  one,  767-769. 

Science  teachers  in  chemistry  entitled  to_a  grant  ot  21. 
per  pupil  for  laboratory  expenses,  771-773. 

Small  number  who  came  to  Oxford  Street  last  year  for 
laboratory  instruction  ;  good  effect  of  their_atten  dance ; 
proposed 'increase  of  numbers  this  year,  778-/S5. 

Arrangements  at  College  of  Chemistry  for  instruction  of 
science  teachers ;  their  number;  lectures;  limited  ac- 
commodation ;  mental  capacity  and  attainments  of 
students ;  repeated  refusal  of  admission  from  want  of 
space,  5688-5693. 

Of  those  who  came  up  to  College  of  Chemistry  last  year, 
many  possessed  considerable  theoretical  knowledge, 
but  were  deficient  in  practice ;  not  fair  specimens  of 
teachers  throughout  the  country,  the  best  men  would 
not  come  ;  were  selected  as  having  some  knowledge  of 
chemistry,  792,  5739-5748.  Two  instances  of  first- 
rate  men  who  came  to  see  the  methods  of  the  college, 

Classes  for  science  teachers  in  chemistry,  and  the  labora- 
tory instruction  given,  of  great  assistance,  5/54,  5/55. 

An  institution  such  as  that  projected  at  South  Kensing- 
ton necessary  to  furnish  a  sufficient  number  of  science 
teachers  for  the  country,  5756-5759. 

Intended  teachers  of  elementary  day  schools  should 
undergo  an  additional  nine  months'  teaching  in 
chemistry  to  enable  them  to  teach  science  classes 
efficiently ;  the  teaching  should  be  gratuitous,  c 
S7<)Q  5845.  The  supervision  of  an  organizing 


ec 

6799,  5845.     The  supervision  of  an  organizing  master 
would  be   required  ;  existing  teachers   of     chemical 
classes  are  not  on  the  whole  satisfactory  5800-o»l-. 
Their  low  remuneration;  some    have    improved    their 

positions,  5800-5802. 

The  special  training  of  science  teachers  more  the 
subject  for  Government  interference  than  elemen- 
tary training ;  many  who  come  to  College  of  Chemistry 
are  beginners,  5816,  5817. 

Science  teachers  should  be  taught  their  first  two  years  m 
a  central  school,  the  third  year  in  a  special  class,  as  in 
the  School  of  Mines,  5820.  Men  like  Faraday  are  of 
immense  value,  and  the  cost  of  their  education  might 
well  be  defrayed  by  the  State,  5821. 
Majority  of  students  in  College  of  Chemistry  have 

devoted  themselves  to  technical  pursuits,  5822,  5834. 
No  absolute  security  can  be  had  against  science  teachers 
entering   into  trade ;    admittance    might    be    rehise< 
without  agreement  to  serve  a  certain  number  of  years, 
5842-584  (i. 
The  chief  function  of  the  College  of  Chemistry  should 

be  as  a  training  college  for  teachers,  5847. 
No  one  competent  to  teach  elementary  chemistry  without 
a  training  such  as  the  nine  months'  training  contem- 
plated, 5854,  5855. 

From    the    method    pursued    in    this    country,   science 
teachers  axe  incompetent  to  teach  science,  5865. 

Science  Teaching. 

Science  teaching  in  chemistry  improves   from  year  to 

year,  763,  766,  767. 
Should  stimulate  applications  of  science  to  the  arts,  and 

enable  scientific  talent  to  develope  itself,  5821. 
Backward   state   of,   in   Great   Britain  as  compared  to 
Germany  and  France  ;  reasons  for  this,  5866,  5867. 
See  also  Examinations. 

Science  Train  i  in/. 

Want  of  a  system  of;  complaint  thereupon;  no  definite 
conclusion  arrived  at  by  Department  on  the  subject, 
786,  787. 
South  Kensington. 

Chemical  laboratories  at,  in  course  of  construction,  in- 
tended for  training  teachers;  separate  laboratories  for 
different  grades;  their  erection  delayed,  788-/91. 


ROYAL   COMMISSION   OV   ,-ci  I-:\TI  I-TC   INSTIUTTK  i\,   ETC. :— AXALTSB8  OF 


FRANKLAXD,  PROF. — South  Kensington — cent. 

Would  as  a  locality  for  chemical  laboratories  be  more 
desirable  than  convenient,  not  being  sufficiently  cen- 
tral, 5703. 

The  laboratories  there,  if  devoted  entirely  to  chemistry, 
would  be  about  equal  to  those  at  Bonn,  Berlin,  and 
Leipzic,  and  something  superior  to  that  at  Zurich, 
5704. 

The  whole  of  the  new  building  at,  is  not  intended  to  be 
devoted  to  chemical  purposes ;  the  portion  intended 
for  College  of  Chemistry  is  not  too  large  for  all 
London,  6733—5704. 

The  Metropolitan  Rail  way  takes  away  much  objection  to, 
as  a  locality  for  the  College  of  Chemistry,  5/52,  5753. 
Steiner,  Mr. 

Of  Accrington,  advantage  of  his  knowledge  of  chemistry 

as  applied  to  dyeing,  823,  824. 

Students  in  Chemistry.     See  Royal  College  of  Chemistry. 
Sydney  University. 

Professors  of  chemistry  in,  trained  in  Royal  College  of 

Chemistry,  5fi83. 

Technical  Chemistry.     See  Chemistry. 

Training  College  for  Teachers.     See  Metropolitan  College  of 
Science  (proposed). 

Water  Supply  Commission. 
The  expense  of  analyses  made  for,  might  be  saved  by 

a  Training  College  of  Science  as  proposed,  5772. 
Whitworth  Scholarships. 

Can  be  taken  by  candidates  who  have  not  undergone  the 

elementary  examination,  768. 
Working  Men. 

Evening  classes  for,  at  School  of  Mines,  Jermyn  Street, 
generally  well  attended;  do  not  pay  their  expenses; 
no  examination  attached  to  them,  5705-5713, 


WOOLLEY,  REV.  JOSEPH,  LL.D.    (Index  of  his 
Evidence.) 

Admiralty.      See    Students   of    Royal    School    of    Naval 

Architecture. 
Age  of  Science  Students. 

Of  Admiralty  students  at  School  of  Naval  Architecture, 

882,  998. 

Of  students  commencing  at  dockyard  schools,  14  years, 
1015. 

Application  du  Ge~nie  Maritime. 

School  of,  in  France,  corresponding  to  our   School  of 
Naval  Architecture ;  pupils  of,  employed  in  summer 
in  dockyards ;  their  ignorance  of  nautical  matters  at 
first  entering,  954-956. 
Astronomer  Royal. 

Lectures  by,  on  magnetism  as  applied  to  ships'  com- 
passes, to  School  of  Naval  Architecture,  1006. 

Board  of  Trade  Examination.     See  Examinations. 

Chemistry. 

Difficulty  of  procuring    instruction  in,  for  students   of 
School  of  Naval  Architecture ;  lectures  to  be  delivered 
by  Dr.  Frankland,  943,  944,  980-982,  1007. 
Chief  Constructor  of  Navy. 

An  instance  of  advantage  of  applying  theoretical  know- 
ledge to  naval  architecture,  926,  927. 
Children. 

Boys  attending  Hull  school  chiefly  sons  of  mariners, 

862. 
Of  those  employed  in  dockyards  not  necessarily  selected 

as  apprentices,  &c.an  dockyard  schools,  1013,  1014. 
Well-instructed  and  clever  boys  enter  dockyard  schools 

as  engineer  students,  1016. 
Diaries  (Students'). 

Required  to  be  written  by  Admiralty  students  in  dock- 
yards, 907,  953,  990. 

Dockyard  Schools. 

There  are  schools  at  all  the  dockyards,  885. 

Entirely  for  apprentices  and   engineer  students,  1013, 

1014. 
Well- instructed    and    clever    boys    enter,    as    engineer 

students,  1016. 

Partly  day  and  partly  evening  schools,  1017. 
A  little  elementary  knowledge  in  several  subjects  taught 

in;  1018,1019. 
Elementary  Instruction  in  Science. 

A  little,  in  several  subjects,  given  in  dockyard  schools, 
1018,  1019. 

See  Science  Instruction. 
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Electricity.     Sec  I'/iysict, 
Examination!. 

One  at  end  of  every  session  in  School  of  Naval  Architec- 
ture, KH)2. 

Quarterly,  specially  designed   for  thoie  at   MS;    \ 
resorted   to;    candidates     for,    chiefly    from    L<-itli  ; 
theoretical  only  and  of  no    practical    advantage; 
scheme  has  not  answered. 

Mariners  uml   others  actually  in  practice  care  for  little 
but  passing  the  Itourd  of  Trade  examination,  which  ii 
one  of  practice  only,  8/1,  875. 
Foreign  Students. 

At  present  in  School  of  Naval  Architecture,  99.'). 
Frankland,  Dr. 

Arrangement  with,  for  lectures  on  chemistry  to  students 
of  School  of  Naval  Architecture,  I' I 

Greenwich  Hospital  School. 
The  best  teachers  of  navigation  are  old  pupil  teachers 

of,  848,  858,  860. 
Hull. 

Navigation  school  at;  number  and  good  character  of 
papers  from;  Mr.  Scaping,  its  master,  one  of  the  best 
teachers  of  navigation   in  the  country ;  class  of  boy* 
attending  the  school,  845,  849-852,  857-- 
King's  College. 
The  class  of  applied  science  at,  chiefly  for  civil  engineers, 

967' 

Laboratories. 

In  course  of  erection  at  South  Kensington,  for  College 
of    Chemistry,   partly   for   use  of    School    of    Naval 
Architecture  ;  the  building  in  abeyance,  946-948. 
Laboratory  of    School   of  Naval    Architecture    not  at 
present   extensive ;   its   intended    enlargement,    944- 
997. 
Lectures. 

Given  at  School  of  Naval  Architecture  ;  their  nature  and 

cost,  943,  944,  979-982, 1007. 
Leith. 

Navigation   school    at;  quarterly  examinations    princi- 
pally from ;  good  teacher  at,  845,  870. 

Magnetism.     See  Physics. 

Marine    Engineers.      See   Naval    Architects    and  Marine 
Engineers. 

Mathematics. 
A  knowledge  of,  requisite  for  admission  into  School  of 

Naval  Architecture,  890,  987. 
Medical  Schools. 

Cost  of  four  years'  instruction  for  medical  students,  !'7-'<. 
If  taught  by  persons  whose  whole  income  was  derived 
from  students'  fees,  would  not  be  remunerative,  974- 
976. 

Medical  Students.     See  Medical  Schools. 

National  Schools. 

Failure  of  boys  sent  from,  for  examination  in  navigation 
and  nautical  astronomy,  853-855. 

Nautical     Astronomy.      See     Navigation     and    Nautical 
Astronomy. 

Naval  Architects  and  Marine  Engineers. 

Distinction  between,   rapidly    diminishing    as     regards 

dockyards,   but    not   as  regards   students ;   half   the 

Admiralty  students  will  become  engineers  in  the  navy, 

923. 
In  private  practice,  do  not  generally  appreciate  the  Royal 

School  of  Naval  Architecture  ;  they  are  educated  in  a 

commercial  point  of  view,  !)L'S.  1111!*. 
Increase  of  knowledge  of,  abroad,  933,  934. 

Naval  Architecture. 
The  want  of  professional  theoretical  knowledge  of,  led 

to   establishment  of   School   of    Naval    Architecture, 

877.     Not  much  demand  for  theoretical  knowledge  of, 

901. 

Studied  by  those  in    private   practice  only  in  a  com- 
mercial  point  of  view;    great  increase  of  study  of, 

abroad,  923-934. 
Instance  of  advantage  of  applying  theoretical  knowledge 

to,  926,  927. 

Much  of  mathematics  taught  not  special  to.  '.' 
The   school  of  should  be  divided  into  two  branches,  the 

higher  to   be  "devoted  to  naval  architecture  simply, 

937-939,  941. 
Narigation  and  Nautical  Astronomy. 

Examinations   in,  by  witness ;  diminution   in  numbers 

examined,   but   improvement    in    character  of  work ; 

reasons  for  such  diminution,  839-847, 1^56. 

4X2 


84  KOYAL    COMMISSION   ON    SCIENTIFIC    IXSTKUCTIOX,    ETC.  :— ANALYSES    OF    EVIDENCE. 


WOOLLEY,  REV.  }.— Navigation,  $c,— cont. 

Failure  of  boys  in,  sent  for  examination  from  national 

schools.  S.Vi  -855. 

Tin-  IK -t  t« -a.-iu-rs  of,  are  old  pupil  teachers  of  Greenwich 
Hospital  School,  848,  858,  860. 

Majority  of  papers  sent  for  examination  were  in  navi- 
gation, few  in  nautical  astronomy,  856. 

Navigation  Schools. 

Diminution  in  number  of,  except  Hull  and  Leith  ;  good 

character  of  these  two,  845,  849-852,  *7<>. 
Favourable  position  of  Portsmouth  school,  and  of  the 

pupils  issuing  from  it,  919-922. 

Portsmouth. 

School  of  mathematics  and  naval  construction  formerly 

at ;  success  of  pupils  trained  at ;  reasons  for  its  being 

discontinued,  911-918. 
Good  position  of  present  navigation  school  at,  and  the 

pupils  issuing  from  it,  919-922. 
Failure  of  Portsmouth  school  in  the  practical  part  of 

instruction,  988,  990. 

Physics. 

Great  difficulty  in  procuring  good  instruction  in,  espe- 
cially magnetism  and  electricity,  for  students  of  School 
of  Naval  Architecture ;  lectures  on  magnetism  as 
applied  to  ships'  compasses  by  Astronomer  Royal, 
943,  1005,  1006. 

Polytechnic  Schools  (French).     See  Royal  School  of  Naval 
Architectute. 

Practical  Instruction. 

Of  Admiralty  students  in  the  dockyards,  905-910,  953, 

983-985. 

Abroad  has  greatly  increased  lately,  933,  934. 
Desirability  of  distinction  between  schools  of  theory  and 

of  application, — between   instruction  in  pure  science 

and  its  practice.  936-939,  241,  958-960. 
Few  opportunities  of  acquiring  practical  skill  in  French 

polytechnic  schools,  954-956. 
The  school  at  Portsmouth  broke  down  in  the  practical 

part  of  the  instruction,  988,  990. 

Rankine,  Professor,  of  Glasgow. 

Reference  to  his  class  for  teaching  naval  architecture, 
925. 

Royal  School  of  Naval  Architecture. 

Its  origin  ;  term   of  course   of   instruction   in  ;  limited 

number  of  students;  no  limit  of  age  at;  two  classes 

of  students,  those  sent  by  Admiralty,  and   private, 

876-884. 

Does  as  much  work  as  expected,  900. 
Its  staff  and  cost,  902,  903 ;  500/.  a  year  paid  for  lectures 

at,  904. 
Not  generally  appreciated  by  naval  architects  and  marine 

engineers  in  private  practice,  928. 

Much  now  taught  at,  common  to  other  professions,  936. 
Course  of  instruction    in,  should  be  divided  into   two 

branches,  theoretical  and  applied,  which  would  save 

expense,  936-939,  941,  999,  1000. 
Attempt  at,  to  give  combined  instruction  similar  to  that 

in  the  polytechnic  schools  and  schools  of  application 

of  France,  940,941. 
Has  no  classes  similar  to  those  of   School   of  Mines ; 

great  want  of  some  such  school  in  contact  with  it ;  its 

great  difficulty  (just  overcome)  of  obtaining  good  ele- 
mentary instruction  in  chemistry,  942-945. 
Advantage  of  having  College  of  Chemistry  under  same 

roof,  945-948. 
Instruction  now  given  in,  such  as  would  be  required  in  a 

training  school  for  science  teachers,  949—952. 
The   general    and   scientific    instruction    for    intended 

students  in,  should  have  a  special  direction,  977,  978. 
Open  to  anyone  on  payment  of  the  fees ;  foreign  students 

in,  992,  993. 

Its  present  laboratory  not  extensive,  994. 
Ages  of  students  at,  998. 

Sandhurst  College. 

General  and  special  school  at,  940. 

Scaping,  Mr. 

M  ister  of  Hull  Navigation  School,  one  of  the  best 
teachers  of  navigation,  an  old  pupil  teacher  of  Green- 
wich Hospital  School,  857-860. 

School  of  Mathematics  and  Naval  Construction. 

Formerly  existing  at  Portsmouth  ;  its  high  character,  and 
good  position  of  pupils  proceeding  from  it ;  reasons  for 
its  discontinuance,  911-918. 


WOOLLEY,  Rev.  J. — cont. 

Science  Examinations. 

Examinations  for  fellowships  and  associateships,  and  in 
navigation  and  nautical  astronomy,  in  Royal  School 
of  Naval  Architecture,  held  by  witness ;  good  results 
thereof  ;  diminution  in  numbers,  but  improvement  in 
character  of  work,  836-847. 

Science  Instruction. 

In  existing  colleges  determined  by  the  destination  of  the 

students,  978.' 
Science  Teachers. 

In  a  school  for  training  teachers,  the  instruction  would 
require  to  be  very  similar  to  that  now  given  in  School 
of  Naval  Architecture,  949-952. 
Science  Teaching. 

Students'  first    two  years  should  be  devoted   to    pure 

science,  then  practical  application,  958-960. 
The  best  can  only  be  had  in  a  special  school  under 
Government  ;  or  in  other  institutions,  determined  by 
a  programme  and  tested  by  examinations,  961—968. 
The  latter  course  not  desirable  for  students  in  School 
of  Naval  Architecture,  977,  ^78. 

Cost  of  four  years'  instruction  would  be  about  the  same, 
whether  in  a  Government  institution  or  in  independent 
schools ;  medical  science  could  not  be  taught  as  it  is 
if  the  teacher's  whole  income  were  derived  from  fees  of 
students,  971-976. 
South  Kensington. 

Building  of  laboratories  at,  in  abeyance,  946-948. 
Students'  Diaries.     See  Diaries. 
Students  of  Royal  School  of  Naval  Architecture. 

Term  of  course  of  instruction ;  no  limit  as  to  age ;  are 
selected  from  the  dockyard  schools ;  their  number  ;  of 
two  classes,  Admiralty  and  private  ;  the  first  main- 
tained at  public  expense ;  their  satisfactory  subsequent 
career,  879-888,  893-899. 
The  cost  for  board  and  lodging  of,  not  included  in  stated 

cost  of  school,  903,904. 

The  Admiralty  students  are  required  to  work  in  Royal 
Dockyards,  and  to  furnish  monthly  reports,  905-909, 
953,  990.     Private  students  may  attend  on  same  con- 
ditions, 910. 
Apprentices  or  engineer  students  bound  to   Admiralty 

receive  wages  in  addition  to  maintenance,  983—985. 
Ages  of  students  at  School  of  Naval  Architecture,  998. 
Number  of,  now  in  the  school,  991.     Foreign,  in  the 
school,  993. 

Few  private  students  in  School  ol   Naval  Architecture 
do  well,  not  having  sufficient  mathematical  knowledge, 
1001,  1003.     Future  career  of  private  students,  1004. 
Advisability  of  more  general  instruction  for  first  two  years 

of  course,  1008-1010. 
Admiralty    students   reside   in  private   lodgings ;   their 

general  good  behaviour,  1011,  1012. 
Knowledge  of  chemistry  and  physics  required  in,  before 

coming  to  Kensington,  1012. 

Engineer  students  in  dockyard  schools  not  necessarily 
selected  from  children  of  persons  employed  in  dock- 
yards, 1013,  1014. 

Well-instructed  and  clever  boys  enter  as  engineer  stu- 
dents, 1016. 

Theoretical  Scientific  Instruction. 

The  want  of,  among  naval  architects,  led  to  establish- 
ment of  School  of  Naval  Architecture,  877. 

Not  much  demand  for,  in  country  generally,  901. 

Limited  means  of  acquiring,  in  naval  architecture  and 
marine  engineering,  925-928. 

Training  College  for  Science  Teachers. 

Instruction  in,  would  require  to  be  such  as  is  now  given 
in  School  of  Naval  Architecture,  949-952. 

Woola-ich  Academy. 

Attempting  to  do  the  same  work  as  Royal  School  of 
Naval  Architexture  940. 

MERRIFIELD,    C.   W.,   ESQ.,    F.R.S.     (Index   of   his 
Evidence.) 

Age  of  Science  Students. 

They  leave  the  School  of  Naval  Arhcitecture  at  about  22 

years  of  age,  1136. 
Admiralty. 

Admiralty  schools,  their  limited  duration,  1026,  1027- 
Admiralty  send  30  students  in  four  years  to  School  of 

Naval  Architecture ;  superiority   of  these   to   private 

students  in  same  school,  1029,  1033,  1034, 1055, 1164. 

Subsequent  employment  of  these  students,  1163. 
Diaries  required  to  be  kept  by  Admiralty  students  while 

in  dockyards  ;  of  great  utility,  1051-1053. 
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Articled  Pupils. 

Are  received  at  nearly  all  the  great  engineering  estab- 
lishments ;  it  is  the  common  mode  of  education  of 
naval  architects  and  marine  engineers  in  private 
practice ;  have  no  connexion  with  School  of  Naval 
Architecture,  1072-10/4,  108!),  1090. 

Many  are  instructed  in  science  in  a  London  college,  10!)!)- 

1101. 
Catechetical  Instruction. 

Used  with  students  in  School  of  Naval  Architecture, 
1143. 

Should  be  applied  only  to  subjects  requiring  much 
thought,  114!). 

Chemistry. 

Unsatisfactory  teaching  of,  in  School  of  Naval  Archi- 
tecture ;  to  be  supplemented  by  lectures ;  defect  in 
laboratory  course,  which  cannot  be  remedied  till  the 
school  and  College  of  Chemistry  be  combined,  1151, 
1152. 
College  of  Chemistry.  See  Royal  School  of  Mines  and 

College  of  Chemistry. 
Competition. 

Any  extension   generally   of  course   of   instruction    at 
School  of  Naval  Architecture  would  create  more  com- 
petition with  private  establishments,  which  at  present 
is  not  alarming,  1069-1071- 
Cost. 

Of   whole   course  of   instruction   for  one    student    in 
School    of    Naval    Architecture,    1041,    1123,    1124. 
Statement  of  the   instruction    included   in  the  cost, 
1125. 
Diaries  (Students'). 

Required  to  be  kept  by  Admiralty  students  while  in 
dockyards ;  of  great  utility,  1051-1053. 

Differential      Calculus.         See     Todhunter's     Differential 
Calculus. 

Dockyards. 

Employment  of  students  of  School  of  Naval  Archi- 
tecture in,  during  summer  only  supplementary  to 
their  theoretical  instruction ;  regulations  for  their  full 
employment  while  there,  1049-1053. 

Ecole  du  Ge'nie  Maritime,  Paris. 

The  primary  education  in,  presupposes  a  thorough  know- 
ledge of  mathematics,  1064. 
A  very  small  school,  1067. 
£coles  de  Maistrance. 

In   French   dockyards,  are   schools   for  foremen,  1087, 

1088. 
Education. 

What  is  called  in  this  country  a  fair  general  education, 
means  very  little,  so  far  as  accurate  information  is  con- 
cerned, 1114,  1115. 

A  new  special  school  necessary  for  students  intended  for 
School  of  Naval  Architecture,  1127. 

Examinations. 

Held  at  School  of  Naval  Architecture,  1038-1040,  10/8, 
1079,  1080, 1081. 

Fees. 

Paid  by  private  students  at  School  of  Naval  Architec- 
ture; foreign  students  admitted  on  same  terms,  1061, 
1062.     Appropriation  of  such  fees,  1130. 
Foreign  Students.     See  Fees.    Lectures.    Students  of  School 
of  Naval  Architecture. 

Frankland,  Dr. 
An  assistant  examiner  in  School  of  Naval  Architecture, 

1080. 
Inspector-General.     See  School  of  Naval  Architecture. 

Laboratory  (Chemical) 

Attached  to  School  of  Naval  Architecture,  1048.  Un- 
satisfactory nature  of  the  laboratory  course,  1151, 
1152. 

Lectures. 

Delivered  at  School  of  Naval  Architecture  ;  their  utility 
barely  commensurate  with  their  cost,  1044,  1045. 

System"  of  repetiteurs,  as  used  in  France,  in  case  of  lec- 
tures, necessary  here  for  foreign  students,  1144-1146. 
And  would  be  necessary  for  English  students  if 
lectures  were  extensively  used,  1147,  1148. 

On  chemistry  to  be  delivered  in  School  of  Naval  Archi- 
tecture ;  insufficiency  of  laboratory  course,  and  incon- 
venience  of  separation  of    school    from    College   of 
Chemistry,  1151,  1152. 
Marine   Engineers.      See    Naval    Architects    and    Marine 

Engineers. 


MERKIFIELD,  C.  W. — cont. 
Mathematics. 

A  thorough  kiio\vli,-dp:  <,f,  presupposed  at  Ivcole  du 
Genie  Maritime,  Pans,  I.*!! I. 

There  should  be  one  central  school  for  teaching,  the 
pupils  afterwards  to  retort  to  special  schools  of  appli- 
cation, l()li.). 

Littlr  s|>rrmlity  in,  as  taught  at  School  of  Naval  Archi- 
tecture, 10li<).  Might  be  rendered  in  to 
more  extended  class  of  students,  |i>< 

A  separate  school  of.  .simply  to  I'.-.-il  tin-  Sri,,,ol  ,,f  Ntval 
Architecture,  not  desirable  ;  if  there  were  many  such 
schools  a  preliminary  education   HI  irntbdiutics 
general  physics  would  be  economical,  II ().">.     Suri, 
struction  could  not  be  practically  got  in  thr  present 
state  of  education,  HOfi,  1107. 

Bad  result  to  students  in  School  of  Mines  and  College 
of  Chemistry  through  not  being  well  grounded  in, 
1108. 

Application  to  Government  by  School  of  Mines  for  chair 
of  mathematics,  1 109. 

Desirability  of  preliminary  instruction  to  students  in 
mathematics  and  general  physics,  1110,  1111.  A 
special  school  necessary  for  such  purpose,  111-', 

Examination  in,  at  entrance,  would  have  the  effect  of 
excluding  students  rather  than  ensuring  the  knowledge, 
1140. 

There  being  no  instruction  in,  in  School  of  Mines,  and 
no  instruction  in  chemistry  in  School  of  Naval  Archi- 
tecture, an  interchange  of  arrangement  rr.iirht  be 
possible,  1141-1143. 

Lectures  on,  only  used  to  supplement  text  books, 
1150. 

Naval  Architects  and  Marine  Engineer*. 

The  large  proportion  of,  throughout  the  country,  have 
been  brought  up  in  the  royal  dockyards,  1090- 
1092. 

Receive  little  theoretical  instruction  in  private  ship- 
building yards,  save  what  they  get  by  private  arrange- 
ment with  the  chief  draughtsman,  1093-1098. 

Pupils  of,  are  frequently  instructed  in  science  in  some 
one  college,  chiefly  University  or  King's  College, 
1099-1101. 

Naval  Museum. 

No  educational  duties  connected  with  office  of  superin- 
tendent of;  models  in,  occasionally  used  in  School  of 
Naval  Architecture,  1153,  1154. 

Patent  Museum. 

Models  in,  only  occasionally  used  in  School  of  Naval 
Architecture,  1155. 

Percy,  Dr. 

An  assistant  examiner  in  School  of  Naval  Architecture, 

1080. 

Physics.     See  Mathematics. 
Portsmouth  Dockyard  School.     See  Woolley,  Dr. 

Practical  Instruction. 

Advisability  of  separation  of  theoretical  and  practical 

instruction,  1065,  1066. 

A  course  of  applied  mechanics  and  applied  mathematics 
taught  in  School  of  Naval  Architecture,  1(176. 

See    also    Royal    School    of    \acal    Architecture. 
Theoretical  Instruction. 

Rankine,  Professor,  of  Glasgow. 

An  assistant  examiner  in  School  of  Naval  Architecture, 

L080. 
Reed,  Mr. 

Constructor  of  the  Navy,  an  assistant  examiner  in  School 

of  Naval  Architecture,  1080. 
Rfpe'titeurs.    See  Lectures. 
Reports,  tyc. 

References  to,  on  School  of  Naval  Architecture  in  Minutes 
of  Science  and  Art  Department,  supplied  by  witness, 
page  66. 
Royal  School  of  Mines  and  College  of  Chemistry. 

Ill  result  to  students  of,  through  not  being  well 
grounded  in  mathematics  ;  application  to  Government 
for  a  chair  of  mathematics ;  a  preliminary  course  of 
general  study  needful  to  students  ;  a  special  school 
would  be  necessary  for  such  purpose,  1108-1113. 

Royal  School  of  Naval  Architecture. 
Established  about  six  years  ago ;  no  simiiar  schools  in  the 

country  at  the  time;   reasons   for  its  establishment, 

1023-1028. 
Students  sent  to,  from  the  Admiralty,  30  in  four  years  ; 

small  number  of  private  students  in,  1029-1032,  1164. 
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Superiority  of  Admiralty  to  private  students,  1033,  1034. 
Scholarships  and  free  studentships  granted   at,  1035- 

Examinations  held  at,  1038-1040. 

Course  of  instruction  in,  might  be  rendered  more  useful 
to  a  more  extended  class  of  students,  1068.  In  that 
case  more  competition  with  other  educational  establish- 
ments would  be  created,  which  as  yet  has  not  been 
serious,  1069-1071. 

Inspector-General  the  official  examiner  of,  1039.  Names 
of  his  assistant  examiners,  with  their  subjects,  1078- 
1081. 

Instruction  in,  embraces  all  desirable  branches  of  know- 
ledge, 1042,  1043. 

Chemical  laboratory  attached  to,  1048. 

Subjects  taught  at :  pure  mathematics,  and  its  special 
application  to  calculations  of  shipsj  applied  mechanics 
and  applied  mathematics,  1075-1077. 

At  present  held  in  temporary  buildings,  which  are  poor 
and  unsatisfactory,  1082-1086. 

A  separate  school  of  mathematics  not  expedient,  simply 
to  feed  the  school ;  if  there  were  several  such  schools,  a 
separate  school  of  mathematics  and  physics  would  be 
economical,  1 105. 

Is  intended  to  give  the  theoretical  course  required  to 
supplement  the  practical  course  given  in  dockyards 
to  students  and  apprentices.  Little  specialty  in 
course  of  instruction  to  marine  engineers,  but  no 
attempt  made  to  get  mechanical  engineers  into  the 
school,  1118-1122. 

Duties  of  vice-principal  of,  1156,  1157. 

Career  open  to  persons  who  pass  through,  1158-1160. 

Only  one   set  of  students  has  left  after  a  four  years' 
course,  1161,  1162. 
See  also  Examinations. 

Russell,  Mr.  Scott. 

Instrumental  in  establishing  School  of  Naval  Architec- 
ture, 1028.     Assistant  examiner  in  the  school,  1080. 
Scholarships  and  Free  Studentships. 

Granted  by  School  of  Naval  Architecture,  1035-1037. 
Students'  Diaries.     See  Diaries. 
Students  in  School  of  Naval  Architecture. 

Number  of,  sent  by  Admiralty,  and  of  private  students, 
1029-1032,  1164.  Of  foreign  students,  1060. 

Superiority  of  Admiralty  students  to  private  students, 
1033,  1034,  1054,  1055. 

Cost  of  whole  course  for  each  student,  1041,  1123,  1124. 

Employed  in  dockyards  during  the  summer,  1049. 

Private  students  in  the  school  come  from  all  classes, 
1056. 

Fees  paid  by  private  and  foreign  students,  1060-1062. 
Appropriation  of  those  fees,  1130. 

As  a  rule  go  into  Government  service  and  give  satisfac- 
tion; their  general  age  on  leaving  the  school,  1134- 
1136,  1165.  Only  morally  bound  to  Government, 

1137. 

One  entered  Lloyd's  without  permission,  and  was  cen- 
sured, 1135,1163. 

Their  superiority  due  partly  to  selection   and  training 

before  entering  the  school,  1166. 
Studentships.     See  Scholarships. 
Theoretical  Instruction. 

The  want  of,  in  shipbuilding,  led  to  establishment  of 
School  of  Naval  Architecture,  1028. 

Supplemented,  for  Admiralty  students,  by  practical  work 
in  the  dockyards,  1049-1053. 

Advisability  of  having  a  division  of  theoretical  from 
practical  instruction,  1065,  1066. 

Little  theoretical  instruction  imparted  in  private  estab- 
lishments ;  often  a  matter  of  private  arrangement  with 
chief  draughtsman,  1093-1098. 
Todhunter's  Differential  Calculus. 

A  text  book  in  School  of  Naval  Architecture,  1148. 

Woolley,  Dr. 
Limited  duration  of  Portsmouth  Dockyard  School  under, 

1027. 

Instrumental  in  establishing  School  of  Naval  Architec- 
ture, 1028.  Examination  in  the  school  held  by,  1038. 


WILLIAMSON,  DR.  ALEXANDER,  F.R.S.   (Index  of 
his  Evidence). 

Agricultural  Colleges. 

Failure  of,  such  as  at  Cirencester,  as  technical  schools, 

1360,  1361. 
Apparatus  for  Science  Purposes. 

1'rofessors  should  be  assisted  with,  1229. 


WILLIAMSON,  DR.  A. — cont. 

Assaying. 

Taught  correctly  in  technical  schools,  1297. 

Chemistry. 
Should    be  first  taught   pure  and    experimentally;  its 

practical  application  to  follow  in  manufactories,  &c., 

1172. 

Method  of  witness  in  conducting  his  classes,  1190-1192. 
Inadvisability  of  whole   course  of  chemical  technology 

being  acquired  by  students  of  applied  science,  1220- 

1221. 
Government  aid  to,  might  be  regulated  by  a  proposed 

council  of  education,'  1245-1251. 

Cirencester.     See  Agricultural  Colleges. 

Cole,  Mr. 
Consulted  as  to  Government  appointments,  1209, 1210. 

College  Tests. 

Better  than  examination  tests  alone,  1186,  1187;  but 
should  not  take  their  place,  1188,  1189. 
See  also  Examinations. 

Competition. 

Free  competition  among  all  schools  the  main  element  of 
success ;  no  duty  of  Government  to  compete  with 
existing  establishments ;  Government  institutions  in- 
consistent with  true  competition,  therefore  injurious, 
1175-1177,  1196,  1214. 

All  institutions  should  be  on  the  same  footing,  and 
public  utility  the  sole  object,  1253-1259.  No  unfair 
competition  would  then  result,  1306-1313. 

Council  of  Education. 

On  the  supposition  there  were  such,  its  duties,  constitu- 
tion, and  duration,  1232-1238,  1244. 

Members  of,  might  be  judges  how  far  State  aid  should 
be  given  for  scientific  researches  or  grants  to  chairs, 
1245-1251,  1272,  1273. 

Council  of  Scientific  Advice. 

To  aid  Government;  how  to  be  constituted,  1271,  1272, 
1388-1390. 

Cramming. 

Tendency  of  examination  tests  to  produce  cramming, 
1187a. 

Elementary  Schools. 

Desirability  of  teaching  elementary  science  in  primary 
schools,  1199-1203. 

Examinations. 

Undue  value  attached  to  examination  tests ;   would  do 

more  good   if  better  applied ;    not  always    the  best 

man   succeeds  in;  partiality  may  be  shown  in,  1186- 

1189,  1320. 
In  any  system  of  examination  there  will  be  failures; 

publicity  necessary,  1267. 
How  to  remedy  some  of  the  evils  of,  1317,  1318,  1374. 

Fees. 

Science  teachers  should  be  neither  solely  dependent  on 
nor  altogether  independent  of  fees,  1229. 

France. 

Failure  of  French  system  in  professing  to  teach  industrial 

applications  of  science  in  schools,  1173. 
Government  aid  to  science  in,  1182. 
The  French  system  of  endowments  for  support  of  science 

teachers  undesirable,  1229. 

Freiberg  School  of  Mines. 

Practical  and  theoretical  teaching  at,  1341-1343,  1345. 
Its  distinctive  excellence  mainly  practical,  1377,  1378. 

Germany. 

Fault  and  failure  of  German  system  in  professing  to 

teach   industrial  applications   of  science   in   schools, 

11/3. 

Government  aid  to  science  in,  1182,  1314-1316. 
State  aid  to  science  in  Germany  does  not  interfere  with 

independence  of  governing  bodies  of  universities,  1194, 

1314-1316. 
System  of  "  Privat-docenten,"  or  junior  professors,  in ; 

more  direct  contact  of  professors  and  students  in,  than 

in  England,  1268-1270. 

Government. 

Royal  Society  properly  consulted  by,  on  scientific  sub- 
jects. Other  persons,  Mr.  Cole,  for  instance,  also 
applied  to,  1209,  1210,  1212. 

See  also  Council  of  Education.     Council  of  Scientific 
Advice. 

Government  Grant  Fund. 

Satisfactory  working  of;  mignl  be  well  extended,  1284- 
1291,  1391. 
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WILLIAMSON,  DR.  A. — cont. 
Government  Grants  in  aid  of  Science. 

Importance  of  neutrality  in  application  of  Government 

aid  to  science,  which   should  not  compete  with  existing 
^  institutions,  1175-1177,  ll'M. 
State  aid  should  be  given   gradually,  and  according  to 

improved  knowledge,  11/S   1  ISO. 
Might  found  scholarships  in  schools  attended  by  poor, 

and    provide    apparatus,    &c.    in    higher    branches  ; 

limitation  of  usefulness  in  English  colleges  for  want 

of  State  aid,  1181,  1182. 
Advantage  of  official   sanction   to  teaching  of  science, 

1183. 
Government  encouragement  should  not  take  shape  of 

political  appointments,  but  should  increase  means  of 

usefulness  in  science,  1184,  1 185.    Might  be  applied  to 

institutions  not  at  present  recognized,  USD. 
State  aid  in  Germany  does  not  interfere  with   indepen- 
dence of  governing  bodies  of  universities,  11!)  I. 
State  aid  in  shape  of  Government  educational  institutions 

inconsistent  with  true  competition,  1196,  1197,  1214. 
Better  results  if  applied  to  private  institutions,  1198. 
Manner  in  which  and  conditions  on  which  Government 

aid  should  be  applied,  1229-1232. 
Explanation  of  statement  that  Government,  should  not 

aid  any  one  theory;  general  principles  to  be  considered, 

1239-1241. 
Might  be  regulated  by  a  proposed  council  of  education, 

1245-1251. 
Special  aid  is  granted  to  Government  schools,  rendering 

competition  with  colleges,  &c.  unequal,  1252-1259. 
With  State  aid,  a  system  of  inspection   may  fairly  be 

imposed,  1260-1266. 
Professors   and  efficient  schools  should  receive  State  aid, 

1283, 1323-1329. 

On  principle,  State  should  not  interfere  in  science  teach- 
ing, 1305. 
State   aid  should  be  applied  as  impartially  to  private 

bodies  as  to  public,  1306-1313. 
German  system  of  State  aid,  1314-1316. 
Incomes  of  science  teachers  not  sufficient  from  private 

sources ;    State    aid    should   be   given   for    salary   or 

endowment,  not  as  payment  by   results,   1330-1337. 
Should  be  applied  as  incentives  to  original  research  and 

skill  in  teaching,  1364-1373. 
Advantage   of   State   aid   on  the  continent ;   might  be 

applied  in  England  to  incomes  or  allowances  in  old 

age  for  professors,  1380-1383. 
General   principles   as   to   application   of    State   aid    to 

teachers  of  science,  1384, 1385,  1398. 
Even  were  private  endowments  sufficient,  importance  of 

Government  aid  should  be  acknowledged,  1402. 
Inspection . 

Inspection  might  be  imposed  on  institutions  receiving 

State  aid,  1260-1266. 

Suggestions  as  to  application  of  a  system  of,  1386,  1387. 
Laboratory  (Chemical). 

Report  as  to  building  of,  at  South  Kensington,  without 

scientific  advice,  1211,  1213. 

Should  be  kept  in  reserve  till  proposed  council  of  educa- 
tion determine  upon  it,  1242-1244. 
Laboratories  (Metallurgical). 

Study  in,  best  made  in  the  works  themselves  ;  deficiency 

of  present  modes  of  analysis  in  many,  1222-1224. 
At  present  only  imitations  of  practice,  not  practice  itself, 

1346-1352. 
London  University. 

System  of  examiners  at,  good,  1318. 
Medical  Schools. 

Not  technical  schools,  in  witness's  acceptation   of  the 

term,  1293-1296. 

Mining. 

Advantage  in  learning  mining  of  preparatory  training 
in  general  science,  1198.     Actual  practice  in  a  mine 
essential,  1215,  1216. 
Minister  of  Education. 

One  anticipated,  1390. 
National  Schools. 

National  education  unsatisfactory  which  does  not  include 

elementary  science,  1199-1203. 
Normal  Schools. 

So-called  normal  schools  are  a  fallacy,  1276. 
Orv/inal  Research. 
State  aid  might  be  applied  as  incentive  to,  1364-1373, 

1398. 
Originators   are  often   teachers,  in  shape  of  lecturers, 

1399. 

Owens  College. 

Salaries  to  professors  in,  1401. 


WILLIAMSON,  DR.  A.— cont. 
Practical  Imtrui 
Tin-   most   effectual ;  brut  given  by  itself;  theory  may 

accompany  it,  127'  1.1. 

A«  given  in  inrtnlliirgiral  laboratories,  only  an  imitation 
of  practice.  l.'fKI  1351. 

Privat-i/nr, 

System  of,  in  Germany,  1268. 
I'li/ili,-  School*. 
Tin-  introduction  of  science  teaching  in,  desirable,  tven  a* 

an  adjunct  to  literature.  I  Jo  I    I 
Regius  Profatonhi/i.t. 

Need  not  be  abolished,  but  their  endowment  (fire*  an 
advantage  over  others  unendowed,  1 
•><wt. 

System  of,  in  France,  1268. 
"  Responsible  Reports." 

Meaning  of,  as  applied  to  University  College  system  of 
filling  up  vacant  chairs ;  desirability  of  applying  the 
system  to  Government  appointim-nti,  1 1 !».'). 
Royal  School  of  Mint-.-,-. 

Different  in  practice  from  what  it  professes  to  be;  as  a 
school  of  mines  does  not  justify  its  existence ;  is  really 
a  school  of  science,  and  as  such  does  good  work,  1 19/ , 

Royal  Society. 

Sometimes  consulted  by  Government  on  scientific  sub- 
jects, 1209,  1212. 

Government  grant  fund  administered  by,  with  good  effect, 
1284-1289,  1391. 

Science  Instruction. 

Inexpediency  of  teaching  elementary  science  with  a  view 

to  specific  applications,  1172.     Applied  to  industrial 

pursuits,  cannot  be  well  taught  in  schools  and  colleges, 

as  instanced  in  the  French  and  German  schools,  1 1  7.'t. 
Importance  of  an   earnest  example  in  ;  general  want  of 

sympathy  with,  in  England  ;  advantage  of,  even  in  a 

pecuniary  point  of  view,  1174. 
Suggestions  as  to  the  duty  of  Government  with  regard 

to,  1175-1177. 
Necessity  of  Government  aid  in  teaching  higher  branches ; 

great  aid  given  to,  in  Germany  and  France  ;  limitation 

of  usefulness  in  England  for  want  of  such  aid,  1 1-s.1- 

1185. 
Examination  tests  of,  not  always  correct ;   really  good 

teaching  not  produced  by  examinations,  1186-1188. 
Manner  in  which   Government  aid  might  be  applied  to, 

in  institutions  not  at  present  recognized,  1  !•-!». 
Necessity  and  advantage  of  tutors  under  professors  in 

conducting  large  classes,  1190-1192. 
Should  be  included  in  any  system  of  national  education, 

1199-1203, 
Should  be  added  to  study  of  literature  in  public  schools, 

1204-1208. 
Room  for  special  teaching  between  scientific  instruction 

and  its  practical  application,  1217-1219. 
A  student  of  applied  chemistry  need  not  go  through 

whole  course  of  chemical  technology,  1220-1221. 
Errors  of  continental  practice  in  teaching  applications  at 

first,  instead  of  theory,  1225. 
A  student  not  so  liable  to  learn  bad  practice  in  works  as 

in  school,  1226.     Theory  should  be  implanted  before 

practical  application,  1227,  12JS. 
Assistance  of  tutors  in  teaching  science  more  general  on 

the  continent  than  in    England  ;    "  RVpt-titeurs  "   in 

France,  "  Privat-docenten  "  in  Germany,  12tiS-127o. 
State  aid  should  be  applied  as  incentive  to  skill  in,  1364-- 

1373.     And  in  shape  of  suggestions  as  to  results  of 

experience,  137<>. 
Professors  should  not  be  subject  to  necessity  of  extra- 

neous  work  for  income,  1379,  1381-1383. 

Science  Schools. 

Futility  of  attempting  to  teach  the  industrial  applications 

of  science  in  schools  and  colleges,  1173. 
Limitation  of  usefulness  of  colleges  in  England  for  want 

of  Government  aid  in  providing  apparatus,  &c.,  1 1>2. 
The  School  of  Mines  is  really  a  school  of  science,  and  as 

such  does  much  good,  111*7,  1  l'K. 
Error  of  some  continental  schools  in  teaching  application 

of  science  before  theory,  1225. 
Objection  to  establishment  by  Government  of  technical 

schools  in  opposition  to  science  schools,  1338. 

Science  Students. 
Not  so  valuable  in  manufactories  as  expected,  from  want 

of  proper  early  training.  1173. 

Former  custom  of  continental  nations  to  send  students 
to  this  country  to  learn  science,  1227,  '- 
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WILLIAMSON,  DR.  A.— cont. 

Science  Trachtrs. 

L'nfuvourable  position  of,  in  England,  for  doing  their 
duty  to  students,  1 174. 

essity  and  utility  of  intended  science  teachers  acting 
as  tutors  in  large  science  classes,  1190-1192. 
Should  not  be  dependent  on,  nor  independent  of,  fees; 
a  small  salary  should  be  given  ;  position  should  offer 
a  reasonable  career,  1229.    Apparatus  and  assistants 
for,  should  be  supplied  by  the  State.  1229,  1230. 
How  they  are  to  be  developed  ;  existing  resources  should 
be  more  utilized ;    theory    and    practice   should   be 
combined,  12/6-1280. 
The    training    of,    should   be    superadded    to    schools 

generally,  1322. 
Limited  sources  of  income  for ;  necessity  of  State  aid 

1330-1334. 
General  principles  as  to  application  of  Government  aid 

to,  1384,  1385,  1398. 

Originators  in  research  are  often  lecturers,  1399. 
Men  training  for,  at  University  College,  1392-1394. 
No  room  in  higher  colleges  for  training,  for  elementary 

schools,  l.'il'.V 
How  trained,  1396,  139?. 
Scientific  Advice. 

Method  in  which  scientific  advice  is  sought  by  Govern- 
ment, 1209,  1210,  1212. 
A  large  laboratory  to  be  built  by  Government,  without 

scientific  advice,  1211,  1212. 

Generally  given  to  Government  through  Royal  Commis- 
sions ;    should   be  by  a  council,   publicly,   and  after 
discussion,  1195,  1232-1238,  12/1-1273,  1388-1390. 
Society  of  Arts. 

Report  of  Committee  on  Technical  Education  in  con- 
nexion with,  referred  to,  as  to  study  of  pure  science 
being  the  groundwork  of  technical  education,  1274- 
1276. 

Technical  Education,  Committee  on.     See  Society  of  Arts. 
Technical  Schools. 
Objections  to,  1292-1300. 
Assaying  correctly  taught  in,  1297. 
Objection  to  establishment  of,  by  Government,  in  op- 
position to  science  or  trade  schools,  1338,  1376. 
Objections    to,  generally,  1344-1352.     Failure  of  agri- 
cultural colleges  as  technical  schools,  1360,  1361. 

Theoretical  Instruction. 
Best   given    by    itself,   preparatory    to    application     in 

practice,  1343. 
University  College. 
Students  brought  to,  to  be  taught  chemistry  applicable 

to  specified  purpose,  1172. 
Instance   in   its   laboratory  of  the  uncertain   value   of 

examination  tests,  1187«. 
Classes  in,  under  professor  and  tutors ;  advantage  of  the 

arrangement  to  both  tutors  and  class,  1192. 
Its  procedure,   as   to   filling   up   vacant  chairs   in  the 

college,  1193. 
No    adequate    means   in,   of   remunerating   tutors   for 

instructing  how  to  teach,  1282. 
Science  teachers  in  training  at,  1392-1394. 
Endowments  in,  1400. 
Woolwich. 
Studies  at,  are  chiefly  pure  science ;  but  science  applied 

to  war  is  taught  to  some  extent,  1339,  1340,  1353- 

1359. 

JENK1N,  PROFESSOR  FLEEMING,  F.R.S.    (Index  of  his 
Evidence.) 

Age  of  Science  Student*. 

Boys  of  13  or  14  may  be  made  good  draughtsmen,  and 

can  learn  chemistry,  geometry,  and  elementary  physics. 

Instances  at  the  Ecole  Chaptal,  1664,  1729. 
Sufficient  preliminary  scientific  education  can  be  obtained 

before  18  years,  1740,  1741. 
Apprenticeship  of  Engineers. 

Practice  prevails  in  England;  not  on  the  continent,  1580. 
Objections  to  colleges  in  lieu  of  apprenticeship,  1584, 

1601,  1604. 
Applied    engineering    taught    to     apprentices     during 

apprenticeship,  1687-1692. 
Artizans. 

Need  of  mechanical  drawing  felt  by  artizans ;  classes 

originated  by  them,  1615. 
Watt  Institution  for,  in  Edinburgh,  produces  admirable 

results,  1630,  1633-1644. 
Teaching  of  managers  more  important  than  workmen  ; 

producing  power  of  artizans  little  increased  by  scientific 

teaching,  1701-1/07,  1784. 


JEN  KIN,  PROF. — Artizans. — cont. 

More  continental  artizans  can  draw  than  English   1704- 

1706. 
Only   artizans   who    come    voluntarily    can   be   taught 

science,  1707. 
Better  education   for,   desirable,   which  would   increase 

chances  of  invention,  1784-1787. 

Art  Schools. 

Mechanical  drawing  should  be  taught  in,  as  a  separate 
branch,  1620-1629. 

Birmingham. 

Institution  like  Owens  College  wanted  in,  1667-1669. 
Bradford. 

Similar  institution  to  Owens  College  wanted  in,  1775. 
Chairs  of  Science. 

Government  should  endow  chairs  of  engineering,  &c., 
conditionally,  on  chairs  being  successful ;  more  are 
required,  1604,  1646,  1669,  1670,  1772,  1773,  1779. 
In  Edinburgh  University,  are  endowed  by  the  State; 
considerable  salaries  attached  to  sorre,  1645-1647 
1650,  1651. 

Children. 
Capacity  for  learning  science  of  boys  of  13  or  14  years, 

1664,  1729. 
Some    show  aptitude  for  literary,  others   for  scientific 

training,  1736. 

Colleges  of  Science. 
Objection  to  establishment  of  colleges  for  engineers,  in 

lieu  of  apprenticeship,   1584,   1601,  1604,  1756-1760, 

1767. 
Special  colleges  for  engineers  on  the  continent ;  do  not 

turn  out  such  good  men  as  English  system,    1580. 

1594. 
Objection  to  State  engineering  college  for  Indian  officers, 

and  "  Government  science,"  1767,  1768. 

Competitive  Examinations. 
Objections  to,  1585,  1659,  1662,  1747,  1750. 

Continent. 

.Linear  drawing  more  taught  than  freehand  on  the  conti- 
nent, 1615.  Continental  workmen  can  draw  better 
than  English,  1704-1706. 

Competition  of  continental  with  English  engineers,  1693- 
1695. 

Allusions  to  continental  polytechnic  schools,  1584  1673- 
1677,  1755. 

Council  of  Scientific  Advice. 

Desirable  to  aid  Government  by  ;  how  council  might  be 
formed ;  difficulties  respecting  responsible  reports, 
1658-1661,  1761-1764. 

Directory  (Science  and  Art). 

Inadequacy  of,  with  respect  to  mechanical  drawing,  1616. 
Regulations  as  to  building  grants  ;  approval    of   this, 
1641. 

Drawing  (Mechanical). 

England  behind  in ;  instruction  wanted,  which  should 

not  be  given  by  a  teacher  of  freehand,  1615-1629. 
More  accuracy  of  observation  inculcated  by  mechanical 

than  by  freehand  drawing,  1619. 
Should  be  taught  as  a  separate  branch  in  art  schools, 

1620-1629. 
Better  on  the  continent  than  in  England,  1615,  1704- 

1706. 
Advantage  of,  to  operatives  in  textile  manufactures,  1787. 

Drawing  Teachers. 

Same  teacher  should  not  instruct  in  both  freehand  and 
mechanical  drawing,  1629. 

JKcoZe  des  Arts  et  Metiers. 

Approximation  to  the  workshop  at,  1759. 

Edinburgh. 

Absurd  teaching  of  mechanical  drawing  in,  1615,  1618. 

Scientific  instruction  in,  promoted  by  University,  Watt 
Institution  for  working  men.  School  of  Arts,  and 
Museum  of  Science  and  Art,  1630-1656. 

Not  room  for  another  university  in,  1667. 

Edinburgh  University. 

Spends  3,000/.  a  year  on  science  teaching,  1630. 

Professorships  in,  endowed  by  the  State ;  considerable 
salaries  attached  to  some;  university  rather  poorly 
endowed,  1645,  1647,  1650,  1651. 

Many  students  in  ;  entrance  examination  desirable,  1647, 
1648,  1654,  1655,  1714-1721.  Number,  &c.  attend- 
ing witness's  courses,  1710-1712. 

Institutions  similar  to,  wanted  in  Birmingham,  &c., 
1667-1669. 
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Education. 

Of  engineers,  English  and  foreign,   and  medical  men 

1580-1582.  1739-1711,  17is  1750,  i75(j. 
Education  of  engineers  had  ;  objection  tu  l.raining  colleges 

in  lieu  of  apprenticeship,  1584,  KiOl,  160i. 
Of  telegraph   officers  very  deficient,    l.V       '  1601- 

1612. 
Difficulty  of  giving  grants  for  education  of  people  who 

can  and  do  pay,  1727,  17-s- 
Elementary  Education. 

Approval  of  system  of  payment  on  results  for,  1615. 
Cii|iacity  of  boys  for  science  at  l.'iorl  1  years, 1661,  I/-!'. 
Second-grade  schools  bad  in  Scotland  as  regards  science, 

1666-1668. 
Endowments. 

A|>proval  of  proposal  of  School   Commission   to   apply 
certain  endowments  to  science  schools,  17.il. 
See  Chairs  of  Science. 

Enr/ineering. 
Tendency  to    extravagant    expenditure   on,  in    France, 

15.98-1600. 
Government  could  aid,  by  endowment  of  chairs  ;  also  by 

payment  on  results    (but  not   on  present  principle), 

(CM,  1613,  1615. 

See  Colleges  of  Science. 
Engineers. 
Different  system  of  educating,  abroad ;  combination  of 

English  and  foreign  system  desirable,  1580-1582. 
English  pupils   preferable  for  worlc,   1581,  1594,  1595, 

1597. 

Profession  of,  is  becoming  more  complex,  l.is.'i. 
Objection  to  colleges  for,  in  lieu  of  apprenticeship,  1584- 

1601,  1604. 
Good  preliminary  theoretical  education  not  required  of, 

1589,  1602. 

System  of  pupilage  very  remunerative  to,  1601. 
Government  must  provide  higher  instruction  for,  1603, 

1604. 
Objection  of  witness  to  his  pupils  being  examined  by  any 

but  himself,  1613. 

Entrance  examination  desirable  for  engineering  stu- 
dents; also  for  medical  men,  &c.,  1647,  1648,  1654, 

1655,1714-1721,  1/37-1739. 
Indian  examination  for,  objected  to  ;  approval  of  Carls- 

ruhe  system,  1662. 
'  Should  not  be  selected  ready-made,  but  should  be  sent 

to  the  first  engineers  for  practical  instruction,  1663, 

1664,  1671,  16/1-'. 
Should  come  for  instruction,  after  having  been  in  contact 

with  real  work,  1681. 
Applied  engineering  not  to  be  taught  to  apprentices  till 

towards  close  of  apprenticeship,  1687-1692. 
Effort  must  be  made  by  our  engineers  to  keep  ahead  of 

those  of  the  continent,  1693-1695. 
Witness's   students    in    Edinburgh  University    are    all 

training  for,  171 1-1/13-     They  might  get  preliminary 

training  anywhere,  1722-1724. 
Similar  training  to  that  of  engineers  required  by  medical 

students,  1739-1741. 
Preliminary   scientific   education    may  be    attained   by 

before  18  years,  1741.    Should  ultimately  pass  through 

technical  courses,  1/42-1744. 

England. 

English   engineers    preferable    to   foreign,    1581,    1594, 

1595,  1597- 
Mechanical  drawing  on  the  continent  far  better  than  in 

England,  1615-1629,  1/04-1706. 
Competition  of  engineers  on  the  continent  with  those 

of  England,  1693-169.'). 

Foreigners. 

English  engineers  preferable  to,  1581,  1594,  1595,  1597. 

France. 

Tendency  to  extravagant  engineering  in,  1598-1600. 
Workmen   in,   are  well   instructed    in   linear    drawing, 

1615,  1707. 
Objection  to  "  Government  science  "  in,  1767. 

Germany. 

Better    engineers    are   turned   out    in    Britain   than    in 

German  polytechnic  schools,  15SI. 
Workmen  in, 'better  instructed  in   linear  drawing  than 

artizans  here,  1615,  17()7. 

Government. 

Engineer  officers,  &c.  under,  deficient  in  science  educa- 
tion ;  suggestions  for  remedying  this,  1585-1588, 
1604-1612. 

To  enforce  preliminary  examination  in  Edinburgh  Uni- 
versity, Government  assistance  necessary,  1654,  Ki55. 
26060. 


JRNKIN,  PROK.— Government. — cont. 

Desirability  of  aiding,  by  an  elected  council  of  «cientific 

advice,  165-i  H;I;I. 

I  ml  inn  appoint  limits  of ;  disapproval  of  examination*  for, 
1 662. 

Might  establish  science  schools,  but  they  should  after- 
wards be  several  from  ll. 

'  <i,;i,its  in  ,n,l 

ssity   for,    in    respect  to   endowment    of  chairs   of 
engineering,  16fi:i,  1601.     Might  be  given  ai 
by  results  (but  not  result*  of  cxiunmati.,, 

Same  system  of  grant  not  applicable  to  both  elementary 
and  higher  education,  !• 

Government  should  furnish  rooms,  apparatus,  &c.,  for 
teaching  mechanical  drawing,  ML'ii. 

1'rofessorships  in  Edinburgh  t'nivcrsitjr  arc  endowed  by 
the  State;   number  should  be  increased,   161.",   \< 
1676. 

Objection  to   State  college  and  ••  (iovcrmnent  science," 

1767-1773. 

Additional  science  institutions  are  required,   for  which 

Slate  aid  will  be  essential.  1666   IC69. 
Difficulty  of  giving  grants  for  education  of  classes  who 

can  and  do  pay,  17-7.  I7--1. 
Should  he   applied  in   teaching  managers,  rather  than 

workmen,  1699   1707. 

Government  appointments  in  ;  disapproval  of  the  en- 
gineering examinations  for,  1662. 

Practically  educated  engineers  essential  for,  1663,  1661. 

Objection  to  Government  engineering  college  for,  1/65- 
1768. 

Lectures. 

On  telegraphy,  should  be  instituted  in  several  parts  of 

the  kingdom,  1591-1 
Literature. 

Science  will  afford  as  good  culture  as  classics,  1 ; 
Should  be  blended,  in  teaching,  with  science,  1 '. 
Machinery. 

Knowledge  of,  necessary  for  teacher  of  mechanical  draw- 
ing, 1629. 

Managers. 

More   important  to   educate  managers  than   workmen, 

1/01-1707,  1781. 
Manchester. 

Advantage  of  its  position  with  regard  to  scientific  in- 
struction, 1778. 
Mathematieiaiu. 

Contrasted   with    physicists  in   respect  to  origi'na    re- 

1         1  /•/•/»      i  (•/•  — 

search,  1666,  ](>6/. 
Mechanical  Drawing.         See  Drawing  (Mechanical). 

Mechanics'  Institutes. 

Fault  in,  a  want  of  long  courses  of  lectures,  1610. 
Mi"!ical  Schools. 

Xot  a  place  where  a  man  is  taught  to  be  able  to  learn  his 

business,  175-">.  IT."1''- 
Medical  Stittlmts. 

Preliminary   scientific    examination    desirable   for,   and 

similar  training  to  engineers,  1739-1711. 
Might  obtain  sufficient  preliminary  scientific  education 

before  18  years,  17-11. 

No  objection  to  a  pass  examination  for,  174S-1 ' 
Museum  of  Science  tint?  Art,  Edinhurnh. 

Largely  attended  ;  lectures  given   in  ;   no  examination, 

1630-1632. 
Newcastle. 

Institution  like  Onvns  College  wanted  in,  1667-1' 
Original  Research. 

Will  be  promoted  by  improving  profession  of  scientific 
man  ;  might  be  remunerated  by  proposed  council  of 
advice,  1665-  1667. 
Otri'iis  College. 

Institutions  like,   required  in   Birmingham,  &c.,  1' 

1669.  1775. 
Speci-d  chairs  of  minim:.  &c..  should  be  supcradded  to, 

177»-1782. 

Would  be   aided  by  secondary  schools,  giving  instruc- 
tion in  science,  17^-. 
Poyn 

Government  might  assist   in   education  of  engineers  by, 
but  not  on  mere  results  of  examination,  llil.'i. 

<',  more  appropriate  to  elementary  than  to  higher 
education,  1615. 

Contrasted  with  mathematicians,  in  respect  to  original 

res.carc,h,   1666.  1667. 
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JKXKIN,  PROF.— cont. 
Polytechnic  Sckoolt. 

Good  class  of,  in  Germany,  &c. ;   but  better  men  are 

turned  out  under  English  system,  1584,  1755. 
Reaction   in,   against  teaching  mechanical  arts,   1673- 

1676. 

Practical  Instruction. 
English  engineers  preferable  to  continental  in  respect  to 

practical  work,  1581,  1594,  1597. 
Students  who  learn  are  those  who  have  been  previously 

in  contact  with  work,  1596. 
Witness's  assistants  contrasted  with  Chatham  students, 

respecting  theory  and  practice,  1604-1612, 
Theoretical  instruction   (as  in   continental    polytechnic 

schools)  should  precede  practical,  16/6-1682,  1687. 

Professorships.     See  Chairs  of  Science. 

Railways. 

Competition  with  German  engineers  respecting  railways 
in  eastern  Europe,  1695. 

Responsible  Reports.        See  Council  of  Scientific  Advice. 

Schools'  Inquiry  Commission. 
Allusion  to,  respecting  grammar  schools,  1/26. 
Approval  of  proposal  of,  to  apply  certain  endowments  to 
science  schools,  1734. 

Science. 
Without  theoretical  knowledge  of  science  eminence  has 

been  attained  by  engineers,  but  will  not  be  in  the 

future,  1583. 
Bad  teaching  of,   in   Scotch  elementary  schools,  1656- 

1658. 
Additional   institutions  for,   required,  in   Birmingham, 

Newcastle,  &c. ;  State  aid  will  be  essential,  1666-1669. 
Should  be  learned  as  theory,  practice,  and  application  of 

theory  to  practice,  16/3-1679,  1682,  1/76,  1777- 
Rapid  increase  of  science  instruction  might  result  from 

good  teachers,  1730,  1731. 
Will  afford  as  good  culture  as  classics,  1734. 
Should  be  blended,  in  teaching,  with  literature,  1 735. 
Aptitude  of  some  children  for ;  of  others  for  literature, 

1736. 
Objection  to  "  Government  science,"  1767. 

Science  and  Art  Department. 
System  of,  does  a  great  deal,  and  should  be  extended, 

1615. 
Inefficient  teaching  under,  of  mechanical  drawing,  1615- 

1629. 

Increase  of  candidates  under,  not  a  reason  why  teaching 
should  be  unsound,  1708, 1709,  1732,  1733. 
See  Directory  (Science  and  Art). 

Science  Examinations. 
For  telegraoh  officers,  1585,  1586. 
Should  be  i  trict,  but  not  stricter  for  larger  number  of 

candidates,  1708,  1709,  1732,  1/33. 
Preliminary  science  examination  desirable  for  students  of 

engineering,  and  for  all  scientific  professions,  1647, 

1648,  16«4,  1655,  1714-1721,  1737-1739. 
Disapprova  of  the  examination  for  Indian  appointments ; 

approval  of  Carlsruhe  system,  1662. 
Pass  examinations   (not  competitive)   desirable,    1747- 

1751. 
Science  Schools. 

Like  Owens  College  and  Edinburgh  University,  wanted 

in  Birmingham,  Newcastle,  &c.,  166/-1669,  1775. 
Want  of,  about  the  country ;  difficult  for  Government  to 

aid  them,  1725-1728. 
Approval  of  proposal  of  School  Commission  to  apply 

certain  endowments  to,  1734. 
Separate  science  schools  desirable,  1/34,  1735. 
Government  might  establish,  and  leave  them  to  other 

management,  1/68,  17/2. 
Graded  science  schools  would  increase  success  of  such 

institutions  as  Owens  College,  1782. 
Science  Students. 

Preliminary  science  examination  desirable  for  students  of 

all  scientific  professions,  1647,  1648,  1654,  1655,  1/14- 

1721, 17877r739. 

See  Engineers.        Science  and  Art  Department. 
•<•  Teachers. 

Should  be  well  paid,  1652. 

With  competent  teachers,  there  might  be  a  rapid  increase 
in  scientific  instruction,  1/31. 

See  Chairs  of  Science. 
Seattatd, 

Bad  teaching  of  science  in  elementary  schools  of,  1656- 

Room  in,  for  fresh  chairs,  but  not  a  fifth  university,  1772. 
See  Edinburgh. 


JBNKIN,  PROF. — cont. 
Secondary  Schools. 

Scotch  second-grade  schools  bad,  as  respects  teaching  of 

science,  1658. 

Would  promote  success  of  institutions  like  Owens  Col- 
lege, &c.,  1782. 

Technical  Instruction. 
Technical  classes  wanted  for  students  of  telegraphy,  &c., 

all  over  the  country,  1585,  1603. 
Should  follow  pure  science,  1666-1682. 
Desirable  in  the  universities,  1743-1746. 
No  objection  to  technical  education — properly  understood, 

1752-1754. 
Given  to  engineers'  apprentices  during  apprenticeship, 

1687-1692. 
Technical  schools  not  desirable,  but  technical  courses  in 

universities,  1773. 

Telegraphy. 
Necessity  for  action  with  respect  to ;   present  officers 

inefficient;  proposed  course  of  instruction  in,  1585- 

1588,  1604-1612,  1696,  1697. 
Lectures  on,  ought  to  be  instituted  in  several  parts  of  the 

kingdom,  1591-1593. 

Inefficiency  of  officers  sent  out  for,  1696,  1697. 
Students  of,  at  Chatham;  their  deficiency  in  practical 

knowledge,  1604-1612. 
Theoretical  Instruction. 
Continental  engineering  students  superior  to  English  in 

theoretical  knowledge,  1581,  1589,  1590,  1602. 
Engineers  have   become    eminent    without    theoretical 

knowledge;  difficult  in  future,  1583. 
Theory  not  the  foundation  of  practice,  1604-1612. 
Theoretical  instruction  should  precede  practical,  1676- 

1682,  1687. 
No  amount  of  practice  can  qualify  without  theoretical 

instnictipn,  1696. 
Universities. 
Technical  instruction  desirable  in,  1743-1/46. 

University  of  Edinburgh.        See.  Edinburgh  University. 
Watt  Institution,  Edinburgh. 
For  artizans  ;  produces  good  results  with  small  means 

1630,1633-1644. 
Workshops. 
Practice  in  workshop  should  follow  study  of  theory,  167S. 

1776,  1777, 1783. 
Tendency  in,  to  subdivide  labour,  a  ground  for  specia. 

courses  of  instruction,  1684-1686. 
Approximation  to,  at  Ecole  des  Arts  et  Metiers,  1759. 


RICHARDSON,  WILLIAM,  ESQ.    (Index  of   his    Evi- 
dence.) 

Aix-la-Chapelle. 

Admirable  polytechnic  school  at.  created  by  subscrip- 
tions and  Government  aid,  1836-1841. 
Art  School  in  Oldham. 

Subjects  taught  therein,   1801,  1802.     Art   school   the 

best  place  to  learn  technical  drawing,  1896. 
Algebra.     See  Mathematics. 
Artizans. 

Advantages  of  the  schools  in  Oldham  to  artizans,  1806, 
1808,  1809.  Expedients  for  making  the  schools  more 
attractive,  1814. 

Character  of  artizans  sent  to  India,  1830,  1831. 
A  rough  class;    difficulty   of  getting  them  to  attend 

science  classes,  1878. 
Some  are  teachers   of    science  classes  in  the   Oldham 

district,  1904. 

Some  from  Oldham  frequent  Owens  College,  1934. 
Artizans  (Foreign). 

Employment  of,  previous  to  establishment  of  the  Oldham 

schools,  1826,  1842. 
Augsburg. 

Mill  managers'  club  at  Augsburg  ^improvements  publicly 

discussed  there,  1848. 
Chemistry. 

Endeavours  to  establish  a  chemistry  class  at  Oldham 
1802,  1910. 

Cliihlren. 
Those  intended  for  manual  labour  should  be  put  to  it 

early,  1809,  1851,  18/8,  1881,  1S89. 
Are  exhausted  by  night  examinations,  1814. 
Artizan    boys   cannot    study  much    geometry   without 

encouragement,  1815. 
School  subscriptions  paid  for,  1833,  1870. 
Long  hours  of  employment  of,  formerly,  1882. 
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RICHARDSON,  W.,  Esq.— Children— cont. 

If  kept  at  school  too  long,  have  a  distaste  for  manual 

labour,  IMS!). 
Ten  per  cent,  of  children  would  repay  trouble  spent  on 

teaching,  1916-1919. 
Promotion  of,  should  depend  on  their  assiduity  in  science 

schools,  1818-1820.     Which  would  be  to  interest  of 

employers,  1821,  1822. 

Classification  of  Trades. 
Advantage  of,  1852. 

Cramming. 
Former  prevalence  of,  under  Department ;  overcome  by  a 

teacher  of  good  personal  character,  1903. 
Drawing. 
Taught  at  Art  school  in  Oldham;  numbers  attending 

the  classes,  1802,  1803,  1920. 

Advantage  to  artizans  in  being  able  to  draw,  1828,  1890- 
18  Jo. 

Instances  of,  in  letters  from  Mr.  Nasmyth  of  Patricroft, 


Best  learnt  in  Art  school,  1896. 
Should  be  enforced  as  a  study,  1921-1923. 
Elementary  Education. 

Opinion  of  masters  of   Oldham  schools  as  to  serious 

want  of  sound  elementary  education  by  artizans,  ISOli, 

1809. 

Imperfect  state  of,  in  Oldham,  1887,  1888. 
Elementary  Schoois. 

In  Oldham,  1795,  1799,  1800,  1807. 

Rudiments  of  mathematics  and  Euclid  should  be  taucht 

in,  1806,  1807. 
Sound_^  elementary  instruction  should  be  imparted  in, 

1897. 
Elementary  Science. 

Opinions  of  masters  of  schools  in  Oldham  as  to  pro- 
gress and  advantage  of,  and  as  to  the  best  method 

of  introducing  it  into  the  schools,  1806-1808,  1810, 

18U. 
Advantage  of  instruction   in,  shown  by   superiority  of 

foreign  artizans,  1842-1848. 
Encouragement  should  be  afforded  to  students  in,  1899- 

1901. 

Advantage  of  a  knowledge  of,  to  a  workman>  1919. 
Evening  Classes. 

Boys  devoted  to  manual  labour  have  strength  to  attend 

evening  classes,  1881-1886. 
Science  teacher  of,  in   Oldham,  is  occupied  all   day  in 

preparing  subjects,  1906-1911. 

Euclid.     See  Mathematics. 
Examinations. 

Complaint  of  severity  of;  should   be  accompanied  by 
prizes,  1814-1816. 

Payments  to  teachers  on  results  of,  1902. 
Fees. 

Paid  in  Oldham  science  schools,  1860. 

Foreign  Artizans.     See  Artizans  (  Foreign). 
Foreign  Machinery.     See  Machinery. 
Free  Schools. 

Free  schools  in  Oldham  instituted  by  Mr.  Platt,  1825. 

A  system  of,  advocated,  1871,  1874,  1930,  1931. 
India. 

Character  of  artizans  sent  to,  1830,  1831. 
Lyceum. 

At  Oldham,  schools  in  connexion  with  ;  how  managed  ; 
subjects  taught  at;  1795-1799,  1802,  1912-1914. 
See  also  Science  Schools. 

Machinery. 

Machine   drawing    taught  at   Oldham   science  school, 

1802. 
Advantage  to  artizans  in  being  able  to  draw  machinery, 

1809,  1827,  1828,  1892-1894. 

Improving  character  of  foreign  machinery,  1845-1848. 
The  study  of,  by  artizans,  should  not  be  pushed  too  far  ; 

desirability  of  classification  of  trades,  1852. 
Manual  Labour. 

Persons  intended  for,  should  begin  early,  1809,  1851, 

1874,1889,1896. 
No   hindrance  to  attendance  at  evening  classes,  1881- 

1886. 

ffathematici. 
The  rudiments   of    Euclid,  algebra,   and  trigonometry 

should  be  taught  in  elementary  schools  ;  mat  hematics 

anil   Euclid  taught  in  Oldham   science  school,  1S06, 

1807.    Some  private  pupils  in,  1908. 


RlCHAKDHON,   \V.,  Esq.  -  COIlt. 
Mrtiillurii'ii-nl  'I'.'tirliini/. 

•1-tiy.uii.i  likely  tn  take  up,  lH7«. 
Desirability  <>f  furly  knowledge  of,  1  - 
Mi'/l  Manager?  Club  at  Aitysbury. 

Witness's  visit  to,  Is  is. 
Nasmyth,  Mr.,  of  Patrici 

Instance  of  advantage  in  |>osses»ing  a  power  of  mechani- 
cal drawing,  IS!)  I. 

Oldli  urn. 

Kducational    institutions    in,   \7'.i.'i.    1-7.    ii|j   |<*|j 

Supervision  of  the  schools,  HI  7,  |s;t3. 
Endeavours    to  establish   a  chemistry  claw   at,    1 

Some  artizans  at,  go    to  Owens  College,  Manchester, 


Owens  College,  Manchester. 
Additional  schools    like,  should   be   established, 

Some  artizans  from  Oldham  attend,  l!Ki|. 
Payments  by  Results. 

In  Oldham  schools,  1902. 
Per-centage- 
Of  boys  in  Oldham  schools  who  repay  the  trouble  be- 

stowed upon  them,  1916-1919. 
Platt,  Mr. 

Salary  of  master  of  science  school  first  paid  by,  IMOI. 
Science  schools  in  Oldham  built  and  presented  to  tin- 
town  by,  1825. 

Manufacture  of  iron  for  his  own  works  undertaken  by, 
1857-1879. 

Polytechnic  School.     See  Aix-la-Chapelle. 
Practical  Instruction. 

Desirability  of  early  practical  science    teaching,    1>.M, 

1851  . 

Advantage  of  practice  over  theory,  1S.'._',  i 
Prizes. 

Needed  as  encouragement  in  elementary  science  schools, 
1809,  1810,  1815,  1816,  1899.     Should  proceed  fr-.n. 
local  sources,  1900,  1901. 
Rankine,  Professor. 

Science  teacher  in  Oldham  schools  recommended   bv 

1804-1903. 
Reports. 

Of  masters  of  Oldham  schools,  as  to  progress  of  students 
in,  and  advantages  and  deficiencies    of  the  schools 
1806,  1808,  1810,  1814. 
Salaries. 

Of  science  teachers  in  Oldham,  1804,  1813,  1862,  i 

1866,  1928,  1929. 
School  Fees. 

Paid  by  masters  for  those  unable  to  pay  for  themselves  ; 
no  demoralising  effect  therefrom,  1833,  1870,  1930, 

Schools  in  Oldham. 
Number  and  character  of,  1/95. 

See    also    Art    School.      Free    Schools.     Lyceum. 

Science  Schools. 
Science  Schools. 

Subjects  taught  in,  in  Oldham,  1802. 

Reports  of  masters  of,  as  to  class  of  students,  increased 

efficiency  of  schools,  &c.,  1805-1810,  1st  I. 
Boys  in  first  stages  in,  want  encouragement,  1815. 
Better  supervision  of,  needed  ;  of  interest  to  both  em- 

ployers and  students,  1817-1S22,  1S33,  1901. 
Advantage  of,  to  masters  and  men,  1  S2  I  . 
Admirable  polytechnic  school  at  Aix-la-Chapelle,  1836. 
Fees  paid  in  Oldham,  1860. 
Salaries  in,  see  Salaries. 
Subscriptions    paid    for   boys     unable    to    pay,    1 

18/0. 
Minor  science   schools  in  neighbourhood  of  Oldham, 

small,  but  useful,  1904,  1905. 
Have  been  established  in  Oldham  about  seven  years, 

1823,  11)27. 
Of  higher  grade,  should  be  established  in  all  large  towns, 

1932,  19. 
Science  Teachers. 
Science    teacher    at    Oldham   recommended    by    Prof. 

Rankine,  1804,  1903. 
Simulations  as  to  mode  of  making  them  more  efficient. 

ISO!),  1810. 
In  Oldham,  have  no  other  occupation,  1811,  1S12.   Their 

salaries,  see  Salaries. 

Their  suggestions  as  to  making  schools  more  attractive 
to  artizans,  ISM. 
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RICHARDSON,  W.— Science  Teachers— cont. 

Opinions  of,   as    to  desirability    of  prizes    for    boys, 

The  time  of,  in   large  establishments,  fully    occupied, 

l>67,  1S6S,  1906-1909. 
Payment  by  results  to,  1902. 
Artizans  employed  as,  in  mechanics'  institutions,  &c., 

1904, 
In  manufacturing  towns  other   than    Oldham,  1921- 

1926. 

Science  Teaching. 

Value  of,  to  superintendents  of  works,  182/. 
Character  of  artizans  improved  by,  1832. 
Advantages  of  instruction  in,  1850,  1876,  1877- 
In  Oldham,  occupies  all  the  time  of  the  teacher,  1908- 

1911. 

Theoretical  Instruction. 
Useful    chiefly    as    stepping-stone    to    practice;    not 

desirable  to  push  it  too  far,  1851-1853. 
Trigonometry.     See  Mathematics. 

APPLEGARTH,    MR.   ROBERT.      (Index  of  his  Evi- 
dence.) 

Accidents. 

More  numerous  among  miners  in  England  than  on  the 
continent ;  would  be  diminished  if  miners  were  skilled 
workmen,  1969,  1970. 
Adult  Schools.    See  Evening  Schools. 
Age  of  Science  Students. 

'Children  can   be  taught  elementary  science  from  eight 
years  of  age,  1943,  1944. 
See  Apprentices.     Children. 

Apprentices. 

Age  at  which  apprenticeship  should  commence,  1975- 
1979,  1988-1993. 

Cannot  work  at  some  trades  ;  they  are  not  taken,  1982- 
1984. 

Trade  education  of,  neglected  the  early  part  of  their  time, 
1987. 

Part  of  their  time  should  be  occupied  in  scientific  in- 
struction, 2044. 
Arbitration. 

A  system  of,  between  employers  and  workmen,  inaugu- 
rated, 1997,  1998. 
Artizans. 

Attempts  of  men  to  study  elements  of  science,  they 
should  have  learnt  when  boys,  1953,  1954,  1958. 

Desire  of,  to  acquire  technical  science ;  correspondence 
with  Professor  Jenkin  on  the  subject,  1955.  Pro- 
ceedings taken,  and  schools  established  in  consequence, 
1956-1960. 

In  England,  workmen  have  no  opportunities  of  be- 
coming skilled,  as  compared  with  foreign  workmen, 
and  have  no  special  qualities  to  counterbalance  want  of 
scientific  knowledge,  1970,  1971. 

Diversity  of  intelligence  amongst ;  the  least  instructed 
most  prone  to  resist  improvements,  1999-2004. 

Not  assisted  by  employers  in  establishing  schools  to  the 
extent  expected,  2005,  2302,  2042-2045. 

Better  treated  abroad  than  in  England,  2011,  2012. 

Artizans  (Foreign). 

Power  of,  to  make  drawings  of  machinery,  1969. 

Industrial  school  of  Belgian  miners,  1970. 

Advancing  competition  of,  with  English  workmen,  1970, 
1971.  Better  treatment  of,  2011. 

Scientific  knowledge  of,  among  Swiss  watchmakers  and 

in  ribbon  factories  at  Basle,  2010. 
Basle.     See  Artizans  (Foreign). 
Bradford. 

Science  school  established  at,  by  artizans,  1958. 
Busbridge,  Mr. 

Science  teacher  to   schools   established   in   London  by 

artizans,  1962-1967. 
Carpenters  and  Joiners'  Amalgamated  Society. 

Success  of  classes  instituted  by,  1 957. 

Loans  made  by,  to  promote  technical  education,  195S. 
Children. 

Elementary  science   necessary  to  be  taught  to,    1941- 

Sliould  not  be  taken   from  school  and  put  to  manual 

labour  under  14  years  of  age,  1975-1977,  1989-1991. 
Competition. 

Of  foreign  artizans  with  English  workmen  ;  advantages 
scd  by  the  former,  1970,  1973.    Not  to  be  feared 
if  English  workmen  be  instructed  in  technical  science, 
2000-2004. 


APPLEGARTH,  MR.  R. — cont. 

Compulsory  Education. 

A  system  of,  should  be  inaugurated,  19-46-1948,  1994. 

Science  teaching  cannot  be  carried  on  without,   1991- 
1996. 

No  feeling  against,  in  Switzerland,  2014-2018. 
Cramming. 

Many  science  teachers  addicted  to,  1963,  1964. 
Creuzot. 

Reference    to    Mr.    Samuelson's    account    of    Messrs. 

Schneider's  schools  at,  1.%!). 
Drawing. 

As  taught  in  classes  instituted  by  Amalgamated  Society 
of  Carpenters  and  Joiners,  1957. 

Practice  of,  by  artizans,  1958. 

Ability  of  continental  workmen  in,  1969. 
Dyeing. 

Superiority  of  continental  workmen  in,  1793,  1974. 
Education  Department. 

Should  be  consolidated  with  Science  and  Art  Depart- 
ment, 1952,  2039. 

Elementary  Education.     See  Primary  Schools. 
Elementary  Science. 

Age  at  which  children  can  receive,  1943. 

Should  be  taught  in  primary  schools,  1946. 

Difficulty  of  adult  artizans  attempting  to  acquire,  1953. 

Advantage  taken  of  classes  for,  in  mechanics'  institu- 
tions, &c.,  2041. 

Employers. 

Should  be  compelled  to  establish  trade  schools,   1946- 

1948. 
Have  not  taken  the  interest  in  science  schools  for  artizans 

that  was  desired,  2032,  2042-2015. 
Evening  Science  Schools. 

In  London,  are  all  for  adults,  1957. 
Fees. 

Paid  in  trade  schools  established  by  artizans,  2021-2023. 
Germany.     See  Technical  Education. 
Government  Grants  in  aid  of  Science. 
Duty  of  Science  and   Art  Department  to   provide  for 
science  teaching,  2028-2030,  2034. 

Hull. 

Difficulty  of  procuring  a  science  teacher  for  schools  at, 

2019,  2030,  2046. 
Iron  Trade. 

No  necessity  for  boys  to  be  put  early  to,  1980-1985. 

Jenkin,  Professor. 

Correspondence  with,  on  the  question  of  technical  cduca 

tion  being  undertaken  by  trades'  unions,  1955. 
Joiners.     See  Carpenters  and  Joiners. 

Lecturers. 

The  lecturing  power  of  the  Science  and  Art  Department 
should  be  distrilmted  over  the  country,  with  special 
application  to  special  localities,  2034-2036. 

Loans  for  Science  Instruction.     See  Carpenters  and  Joiners. 

Manchester. 

Science  school  in,  started  by  artizans,  1956. 
Manual  Labour. 

Much  early  training  for,  may  be  given  in  school,  1985. 
No   advantage    in   beginning  too   early,    19/6-19/9, 
1987-1991. 
Miners. 

More   accidents    among,   in   England    than   elsewhere; 

owing  to  want  of  scientific  education,  1969,  19/0. 
Want  of  success  in  teaching  science  to  miners  owing  to 

want  of  early  compulsory  education,  1994-1996. 
Payments  by  Results. 

To  teachers  of  trade  schools,  2021-2023. 
Pimlico. 

Artizans  school  in;  difficulty  in  obtaining  premises  for, 

1956,  2005. 
Practical  Schools  in  Germany. 

Notice  of,  in  French  Report   on  Technical    Education, 

1945. 

Primary  Schools. 

'  Elementary  science  should  be  taught  in,  and  attendance 
at  schools  made  compulsory,  1940-1944,  1946-1948, 
199-1. 

No  objection  to  compulsory  attendance,  at  Zurich,  2015. 
"  Real  Schulen."     See  Practical  Schools. 
Ribbon  Weavers. 

Scientific  knowledge  of,  at  Basle,  2010. 
Samuelson,  Mr. 
Works  at  Creuzot  described  in  letter  of,  1969. 
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APPLEGARTH,  MR.  R. — cont. 
School  Fees.     See  Fees. 
Science  Education. 
At  present  not  sufficient  ;  should  be  given  in  elementary 

schools,  1940-1944.     Should  be  compulsory,  l!M(i. 
Steps  taken  towards,  by  artizans,  1956,  1957. 
Superiority  of,  among   continental   artizans   to  that  of 

English  workmen,  1969-1973,  2010. 
Suggestions  for  improvement  of,  among  working  classes, 

2025,  2026,  2030. 

Little  interest  taken  by  employers  in  scientific  education 
of  workmen,  2032,  2042-2045. 

Science  Classes. 

Of  Science  and  Art  Department,  are  doing  good  ;  some 

improvements  might  be  introduced,  1950-1953,  2025, 

2026. 

General  progress  of  artizans  in,  1!).").'!,  1951,  1958. 
Instituted  by  trades'  unions,  1956-1961 .    Science  teacher 

in,  1962-1966. 

Difficulties  of  artizans  in  obtaining  rooms  for,  2005. 
Fault   of    Department  in  frequently  altering  rules  for, 

2039. 

At  Creuzot,  Mr.  Samuelson's  report  of,  18C9. 
Science  and  Art  Department. 

Science  classes  under,  are  doing  good,  and  capable  of 

doing  more,  1950-1952: 

Suggestions  for  improvement  of  its  action  among  ar- 
tizans ;  its  duty  to  supply  aid  for  the  purpose,  2025- 

2030,  2034,  2038. 
Antagonism    of,    with    Education    Department  ;    they 

should  be  consolidated,  1952,  2031). 
Fault  of,  in  frequent  alteration  of  its  rules,  2039. 

Science  Teachers. 

Difficulty  in  finding,  for  trade  schools,  2019.    Their  re- 
muneration, 2022. 
Difficulties  of,  under  regulations   of   Science   and   Art 

Department,  2039. 

Science  Teaching  or  Training.     See  Technical  Education. 
Schneider's  Schools.     See  Creuzot. 
Sheffield  Independent. 

Article  from,  quoted,  as  to  success  of  trades'  unions 
schools,  1957. 

Switzerland. 

Excellence  of  technical  education  in,  2010. 

No  objection  to  compulsory  education  in,  2015. 
Technical  Education. 

Extract  from  French  Report  on,  as  to  the  system  in  Ger- 
many, 1945. 

Suggestions  as  to  provision  of,  in  England,  1946-1949. 

Correspondence  on  subject  of,  with  Professor^  .Tonkin, 
1955.  Proceedings  taken  in  consequence,  1956. 

Extract  from  "  Sheffield  Independent "  as  to  success  of 
trades'  unions'  schools,  1957. 

Lord  Lichfield's  committee  for  promoting,  195S. 

State  of,  on  the  continent,  superior  to  that  in  England, 
1969-1974. 

Might  be  commenced  in  school,  1985,  1986. 

Duty  of  employer  to  teach  scientifically  as  well  as  prac- 
tically, 1992. 

Duty  of  Science  and  Art  Department  to  supply,  20'iO. 

Trade  Schools. 

Employers  should  be  compelled  to  establish,  1946-1  49. 

Success  of,  established  after  correspondence  with  Pro- 
fessor Jenkin  on  the  subject,  1955-1958. 

Instruction  in,  in  Switzerland,  2010. 

Difficulty  in  finding  teachers  for,  2019. 
Watchmaking. 

Scientific  knowledge  of,  among  Swiss  workmen,  201 0. 

BATE,    C.    SPENCE,  ESQ.,    F.R.S.      (Index    of    his 
Evidence.) 

Accommodation  for  Science  Purposes. 

NVant  of,  in  Plymouth  Science  School,  2064. 
Charles  Science  School,  Plymouth. 

An   independent   school ;    cause   of    its   establishment ; 
subjects  taught  in,  and  per-centages  ;  its  master,  9064, 
2066,  206S,  2071,  2088. 
Contributions  for  Science  Purposes. 

Difficulty  in  procuring,  in  Plymouth,  2101. 

Cramming. 

One  who  crams  to  pass  an  examination  or  obtain  pay- 
ment by  results,  not  fit  to  be  a  science  teacher,  208J, 
2DS9,  2112,  2113. 

Devonport. 
Programme  of  science  classes  at,  2135. 


BATE,  C.  S.,  E»q.— cont. 

Dwkyiiril  >  niilh. 

Master  teaches  too  miuiy  tilings.  2079. 
Dockyard  Student*. 

liction   on  by   results   with    respect     Id, 

works  bailly,  21)61,  2075. 

Examinations. 

In    navigation   schools,   not   sufficiently   fivqiK  nl, 

2061).      Arc    becoming   more  i-'ht.    lie   maile 

more  so,   2D70,    I'll  I   .'116.     Slidiild   lie   pr.niic.il,  M 
well  as  theoretical,  21 12. 
Fees. 

Paid  in  Plymouth  Science  School,  2> 

Government  Grants  in  aid  of  Science. 

Difficulty  in  meeting,  with  local  subscriptions,  in  Ply- 
mouth, 2101,  213.'(. 

Not  sufficient  to  secure  good  mastci 

Advantage  of,  to  a  well-appointed  school,  21  IS. 
Honours. 

Taken  in  Plymouth  Science  School,  2061,  2072, 
Mathematics. 

Taught  in  Plymouth  schools,  209C. 
Meteorology. 

Should  be  taught  in  science  schools,  206-1,  2111. 
Navigation  and  Nautical  Astronomy. 

Not  fairly  treated  in  Plymouth  Navigation  School ; 
remedy  suggested,  2053  2055. 

Navigation  School.     See  Plymouth  Navigation  School. 

Original  Research. 

In  science,  a  national  concern  ;  should  be  paid  for  by 

Government,  2121. 
Payments  by  Results. 

In  Plymouth  science  schools,  2064,  209.:,  212S. 

Not  allowed  in  respect  of  dockyard  pupils,  -'071;,  2i)"7. 
Per-centage. 

Of  subjects  taught  in  Plymouth  science  schools,  2o6 1 

2068,  2122,  2123. 
Physical  Astronomy. 

Should  be  taught  in  science  schools,  20G4,  21 11. 

Plymouth  Charles  School.     See  Charles  Science  School. 

Plymouth  Navigation  School. 

Its  status,  number  of  students,  examinations,  defects, 

&c.,  2051-20(12.  2061. 
Little  local  interest  taken  in,  2133. 

Plymouth  Science  School. 

Founded  with  difficulty  ;  its  rapid  increase  ;  want  of 
aceomtnndation  in;  statement  respecting,  delivered  in. 
2063-3066. 

Number  of  papers  worked  in,  and  per-centage  of  suc- 
cesses, 2066-2070. 

Honours  taken  by  students  in,  2073. 

Cliietlv  attended  by  mechanics,  21(iS. 

Committee  of,  not  supported  by  Science  and  Art 
Department,  2121-2127. 

Little  local  interest  taken  in.  2133-2135. 

Programme  of,  for  1S69-70,  2135. 
Royal  School  of  Naval  Architecture. 

Failure  in  examination  of  pupils  from,  2078-2'' 
Scholarships,  Science  and  Art. 

To  pupils  connected  with  elementary  schools,  2100- 
2103. 

Science  and  Art  Department. 

System  of,  has  given  a  preliminary  impetus  to  study  of 

science,  2084. 

Scholarships  granted  by,  2100-2103. 
Refusal  of,  to  interfere  with  Plymouth  Science  School, 

2124. 
Science  Classes. 

Number  of,  and  masters,  in  Plymouth,  20.- 7. 

Science  Schools. 

Suggestions   for    improvement  of,   .oill,   nH9«,   2 

2104. 
Laxity  of  interest  in,  in  Plymouth,  2101.  21 

Science  Studi-nln. 

Number  of,  in  Plymouth  Navigation  School,  2tb2. 
Increase  of,  in  Plymouth  Science  School,  2061. 

Science  Teachers. 

In  Plymouth  schools,  2061. 
Failure  in  examination  of  some.  2'', 
At  present,  not  fit  for  their  office.  2o,s;,  20-7. 
Their  payment  and  duties,  2092-2097,  2101-2107. 
In  Plymouth,  not  well  followed,  2108-8110. 
Examination  of,  should  he  more  severe,  2115.  _ 
Should  receive  salaries  from  Government,  21 17-2120. 
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SllollK.    THOMAS    WILLIAM,    Esq.     (Inde*  of  his 
Evidence.) 

Aye  of  Science  Students. 
"in"  witness's  classes,  students  are  from  16  to  20  years, 

2155.  -127-4. 
I'hyMral  geography  may  be  taught  to  boys  of  10  years, 

2276. 
Apparatus  for  Science  Purposes. 

Fair  amount  of,  in  institutions  under  East  Lancashire 

Union,  215-4. 

Grant  now  offered  by  Department  for  small  laboratories, 
&c.,  2154. 

Artizans. 

benefits   derived  by  artizans  from  science  classes,  2228- 

8230. 
Contributions  of  artizans  to   educational   institutions, 

3339. 
Bradley,  Professor. 

Statement  of,    respecting  teachers;   rejections  of  can- 
didates by,  2199-2203,  2264. 
Certificates  or  Diplomas. 

A  science  diploma,  with  stipend  attached,  desirable  for 
science  teachers,  2153,  2218-2222. 

Chemistry. 

Good  apparatus  for  teaching,  in  East  Lancashire,  2154. 
Grant    now   offered    by  Department  for    laboratories; 

great  improvement  will  result  from  this,  2154,  22CO. 
Children. 

Value  of  evening  classes  for  youths,  2210. 

Physical  geography  may  be  taught  to  children  at   10 

years,  2276. 
Science,  under  Department  scheme,  cannot  be  taught  to 

children,  2277. 

Contributions  for  Science  Purposes. 

A  few  subscriptions  only  have  been  given  by  East  Lan- 
cashire manufacturers,  2163-2165,  2167- 
Contributions  of  artizans    to  educational  institutions, 
2239. 

Cramming. 
Written  examinations  tend  to  cramming ;  no  remedy  but 

oral  examination,  2246-2254. 
Directory  (Science  and  Art). 

On    grants,    2155.      Allowance    for    teachers    visiting 
London,  2174.     Growth  and  decay  of  science  classes 
in  Ireland,  2183. 
Education  Department. 

Want  of  confidence  engendered  by  changes  in,   2152, 
2284-2287. 


Opposition  of,  to  Science  and  Art  Department,  respect- 

;„„  «oionop  in  Blom-ntm-ir  «-hnnl«   99.7K-O9S4  Practical  Instruction. 


SHORE,  T.  W.,  Esq.— cont. 

Lancashire  (East). 

Witness's  duties,  remuneration,  &c.,  in  connexion  with 

East   Lancashire  Union   of  Evening   Schools,  2136- 

2150,  2156-2160,  2171. 
Science    in     North-east     Lancashire,     2151   ;     beyond 

standard  vi.,  2155. 
Enumeration  of  institutions  in,  well  adapted  for  educa- 

cational  purposes,  2162. 
Little  local  interest  in  science  in,  2163-2165,  2231-2233, 

2236-2239. 
Formerly  two  organising  masters  under  Union,  now  but 

one  ;  room  for  three,  2166-2173,  2179. 
Little  encouragement  in,  to  establish  secondary  schools, 

2238-2245. 

List  of  science  schools  in,  2287- 
London. 

Department  teachers  going  for  instruction  to  London,  a 

good  plan  in  the  main,  2174-2177. 
Manufacturers. 

Little  encouragement  given  by,  to  science  teaching  in 

East  Lancashire,  2163-2165,  2231-2233,  2236-2239. 

Mathematics. 

Objection    to   certificated  teachers   having  to   pass   in 
stage  i.  of,  2153,  2215-2217. 

Mechanics'  Institutes  in  East  Lancashire. 

Organisation  of   classes  ;  inspection  ;   instruction  ;  stu- 
dents, &c.,  in,  2136-2151,  2155,  2161. 
Good  institutions  at  Burnley,  Haslingden,  and  Bacup, 
2162. 

See  Science  Classes. 

Organising  Masters. 

Formerly  two  under  East  Lancashire  Union ;  now  but 
one ;  room  for  three,  2166-2173,  2179. 

Payments  on  Results. 
Amounts  received  for,  in  classes  under  East  Lancashire 

Union,  2142. 
Evils  of  cramming  for  the  sake  of,  2246-2254. 

Per-centaaes. 

Of  students  connected  with  East  Lancashire  Union  who 
pass  examinations,  2155. 

Physical  Geography. 

May  be  taught  to  boys  of  10  years,  2276. 
Physiology. 

Dr.  Foster's  lectures  on  practical  teaching  of,  2155. 

Improvement  in  teaching  animal  physiology  this  year, 
2260. 

Teachers  formerly  used  diagrams  only,  2265,  2266. 


ing  science  in  elementary  schools,  2278-2284. 
Elementary  Schools. 

Science  instruction  for  certificated  masters  of,  2149. 
Advanced  pupils  of,  drafted  into  science  classes,  2151, 

2152. 
Science  instruction  in  ;   that  formerly  given   has   been 

done  away  with  by  Revised  Code,  2276-2284. 
English  Language. 

Instruction  under  East  Lancashire  Union  is  based  upon 

a  thorough  knowledge  of  the  English  language,  2145, 

2150,2155,2184. 

Evening  Classes.     See  Science  Classes. 

feet. 

Paid    by    students,    under     East     Lancashire    Union, 

2155. 

High  scale  of  fees  recommended  by  Department,  2155. 
t'lixft'i;  Dr. 

Lectures     by,    on     practical    teaching    of    physiology, 

2155. 
Geometry. 
Numerous  rejections  in  geometry  this  year,  2199-2203, 

/•/intent  Grants  in  aid  of  Science. 

Allowances  to  teachers  for  coming  to  London  for  in- 
struction, 2174-2177- 
Recent  increase  in ;  should  be  confined  to  best  schools 

and  localities,  2180-2182. 
Would  not  be  limited  by  requiring  science  students  under 

21  to  pass  a  literary  examination,  2185-2191. 
Inland. 
Science  classes  in,  which  originated  rapidly,  and  failed, 

21S3. 

Laboratoriei. 

(iranls   now  offered    by   Department  for   laboratories  ; 

great     improvement     will    result    IVmu    this,     2154, 

2260. 

SC'ICIK  r  teachers  invited  to   London  for  laboratory   in- 
•ion,  21 77- 


Good  appliances  for  giving,  under  East  Lancashire 
Union,  2154. 

Present  system  of  examination  affords  little  encourage- 
ment for  practical  work  or  teaching,  2154. 

Dr.  Foster's  lectures  on  practical  teaching  of  physiology, 
2155. 

Most  desirable  for  teachers,  2260-2266. 

Revised  Code. 

Standard  vi.  passed  more  than  once  by  advanced  pupils 

who  enter  science  classes,  2151,  2152. 
\Vant  of  confidence  engendered  by  changes  in,  2152, 

2286. 
Science  teaching  in  primary   schools   done    away    by, 

2278. 

Schoolmasters. 

Science  classes  for  certificated  schoolmasters  lately 
opened ;  favourable  time  now  for  establishing  such, 
2149,  2152,  2160,  2207-2210. 

Science. 

Subjects  of,  number  of  students,  &c.,  taught  in  Lan- 
cashire, 2144-2151. 
Age    for    receiving    first    instruction    in,    2155,   2274, 

22/6. 
Witness's  early  science  training,  certificates,  teaching, 

&c.,  2156-2160. 
Little  encouragement  given  to,  by  manufacturers  in  East 

Lancashire,  2163-2165, 2231-2233. 
Practical  instruction  in,    most  desirable    for  teachers, 

2260-2266. 
Instruction  in  London  to  Department  teachers  ;  a  good 

plan,  but  should  be  confined  to  teachers'  own  subjects, 

21/4-2177. 

Subdivision  of  science  subjects  desirable,  2179. 
Suggestions  to  Department  respecting  science  teaching, 

2206. 
Small  amount  of  science  taught  in   training  colleges, 

2211-2213. 
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SHORE,  T.  W.,  Esq. — cont. 

Science  and  Art  Department. 

Payments  by,  to  East  Lancashire  Union  classes,  2142. 
Changes   of,   and  want  of  confidence  in,   by    science 

teachers,  2152,  2285-2287. 
Objections  in  examination  system  pointed  out  to,  2153, 

2151. 

Subdivision  of  subjects  of  examination  by,  2153,  2256. 
Grants  for  laboratories  now  offered  by,  will  effect  great 

improvement,  2154. 

Hi^h  scale  of  students'  fees  recommended  by,  2155. 
Aid  to  organising  masters  by,  2169,  2170. 
Instruction  of  teachers  in  London  by;  a  good  plan  in 

the  main,  2174-2177- 

No  harm  would  result  if  a  literary  examination  were  re- 
quired by,  for  science  students  under  21  years,  2185- 

2191. 
Disapproval  of  abolition  by,  of  special  examinations  for 

teachers,  2196-2206. 

Report  to,  after  visiting  Paris  Exhibition,  2206. 
Practice  of  cramming  under,  2246,  2254. 
Children  cannot  be  taught  under  system  of,  2277. 
Opposition  of,  to  Education  Department,  2278-2284. 

Science  Classes. 

Under  East  Lancashire  Union,  2136-2150,  2151. 

On  Saturday  mornings,  for  schoolmasters ;  day  classes 

generally  would  fail,  2149,  2160,  2161. 
A  favourable  time  now  for  instituting  science  classes  for 

schoolmasters,  2152,  220/-2210. 
Value  of  evening  classes  for  youths,  2210. 
Advantages  derived  by  artizans  from,  2228-2230. 
Classes  which  have  opened  for  a  short  time  only,  and 

failed,  2183,  2184. 
List  of  science  schools  in  north-east  Lancashire,  2287. 

Science  Examinations. 

Tendency  of  Department  to  subdivide  subjects  of,  2153, 
2256. 

Objection  to  certificated  teachers  having  to  pass  m  stage 
i.  of  mathematics,  2153,  2215-2217. 

Desirability  of  a  low  standard  for ;  variation  in  standards, 
2155,  2267-2272. 

Per-centage  of  students  who  pass  in  institutions  under 
East  Lancashire  Union,  2155. 

One  teacher  should  not  undergo  many  examinations, 
21/9,  2218. 

Abolition  of  special  examination  for  teachers  has  pro- 
duced an  inferior  class,  2196-2206,  2220. 

Written  examinations  tend  to  cramming  ;  oral  examina- 
tion by  science  inspector,  and  raising  examination  of 
teacher,  the  only  remedy,  2246-2256. 

Approval   of  candidate   passing  elementary  before  ad- 
vanced stage,  2258,  2259. 
Science  Inspectors. 

Oral  examination  by,  might  prevent  cramming,  22-16- 

2254. 
Science  Schools.     See  Science  Classes. 

Science  Students. 

Number  of,  under  East  Lancashire  Union,  2145-2148. 

Instruction  for  certificated  masters,  2149. 

Advanced  pupils  who  pass  standard  vi.  are  drafted  into 

science  classes,  2152. 
Students  are  from   1 6  to  20  years  of  age  in  witness's 

classes,  2155,  2274. 

Pcr-centage  of,  who  pass  examinations,  2155. 
Educational  standard  of,  and  fees  paid  by,  2155. 
A  literary  examination  for,  would  do  no  harm,  2185- 

2191. 
Advantages  derived  by  artizan   students  from  science 

classes,  2228-2230. 

Cramming  of,  for  payments  on  results,  2246-2254. 
Approval  of  students  passing  elementary  before  advanced 

st^e,  22SS,  2259. 
Boys  of  10  years  can  learn  physical  geography,  '££1  <>. 

Science  Teachers. 

Duties,  &c.  of  witness  as  teacher,  &c.,  under  East  Lan- 
cashire Union,  2136-2150,  2156-21GO,  21/1. 
Number  and  duties  of  teachers  in  North-east  Lancashire, 

2151-2151. 
Want  of  confidence  of,  through  changes  in  Department, 

2152,  2284-22S7. 
Objection  to  certificated  teachers  having  to  pass  in  stage 

i.  of  mathematics,  2153,  2215-2217. 
A   science    diploma,  with    stipend,   desirable   for,  21oJ, 

•2-2 IS  2222. 
Instances  of  first  class  in  chemistry  obtained  by,  from 

hook-work  only,  2153. 
Approval  of   Department  bringing  teachers  to  London 

for  instruction,  but  instruction  should  be  confined  to 

teachers'  own  subjects,  217-1-2177- 


SHORE,  T.  W.,  Esq.— Science  Tencher*—  runt. 

One  teacher  should  not  take  many  Niihj< 

Occupations,  other  than  that  of  schoolmaster,  of  *• 
teachers,  21 1)2.     They  usually  throw   up  i.tln: 
pations  for  science  teaching.  21' 

An  inferior  class  of,   produced    |>y   aliolition  of  ipecwl 
.•\iiiiiinutir.n,  21%.  2197. 

Disapproval  of  some  teachers'  qualifications.  -j\ 

Older  teachers  would  not  lose  habit  of  teaching  up  tu 
stage  i.,  2214-2217. 

Special  training  college  lor,  dr'-ir:,'. 

liaising  examination  of,  might 

Practical  instruction  most  desirable  : 
Secondary  School*. 

In  East  Lancashire;  little  encouragement  to  establish 

them,  2163-2165,  2238-22 1.',. 
Training  Colleges. 

Small  amount  of  science  taught  in,  221  I   22 1.';. 

Special  college  for  teachers  desirable,  222.'>,  2_' 

Present  colleges  are  denominational  or  semi-denomina- 
tional, 22i'7. 


SMYTH,  WARINGTON   W.,  ESQ.,  F.R.S.     (Index  of 

his  Evidence.) 

Accommodation  for  Science  Purjioses. 

A  professor  of'  mineralogy  and  mining  at  South  Kei. 
ton   would   require  space   for   mineral  specimens   lor 
lecturing  purposes,  and  also  for  the  exhibition  of  a  Inrye 
mineral  collection,  and  for  specimens  illustrating  tin- 
occurrence  of  minerals  in  the  lodes,  7441-7  I  !.">. 
A  mineralogical  collection  would  perhaps  at  first  require 
a  room  30  feet  by  20;  a  smaller  room  would  do  for  the 
mineral  lodes,  7446. 
There   should   also  be  space  for  mining  plans,  and  a 

scientific  library,  7447. 
Age  of  Children.     See  Children. 
Agents. 

Applications  are  frequently  made  at  School  of  Mines  to 
recommend  agents  for  inspecting  mineral  pro| 
2318,  2419. 
Alais  (France). 

Mining  school  at,  intended  for  foremen.    Excellent  men 
have  been  turned  out  from  there,  2377- 

Algebra. 

A  student  of   mineralogy  should  have  some  previous 
knowledge  of  algebra,  2  Kin. 

Apprenticeship. 

Objection  of  colliery  viewers  to  allow  courses  of  School 

of  Mines  to  be  substituted  for.  2335,  212-1. 
It  would  be  important,  if,  as  done  in  a  few  cases,  appren- 
ticeship and  science  instruction   could  be  combined 
2426,  2-127- 
Artizans. 

Science  schools  should  correspond  to  the  varied  require- 
ments of,  2376.     Schools  in  France,  Germany,  &c.  do 
this,  2377-2379. 
See  also  M 


Assessment  for  Science  Purposes. 

Might  be   made  on   mining   property   for   establishing 

science  schools,  if  voluntary  aid  were  not  offered,  2  1  IV, 

2450. 
Desirability  of  assessment  of  shareholders  of  mines  in 

Cornwall  and  Staffordshire.  2151   2453,  2165. 
In  certain  districts  of  Cornwall  and  N  ompulsory 

assessment  would  be  little  needed,  24C>.~>.  2  166. 

Austria. 

Mining  schools  of,  at  Schemnitz,  Leoben,  and  Przibram. 
A  central  school  now  proposed  to  be  at  Vienna. 

Central  mining  school  at.  232.'..     It   i--  largely  endowed 
by  the  State;  but  (as  at  School  ,.|    M  "my  in 

payment  of  professors    is  ell'eeted   by  union   with  the 
Geological  Survey.  2156. 

There  is  an  excellent  mining  school  attached  to  a  trade 
school  at,  2301,  2306,  2307. 

Young  men   from  Swansea  have   »ttended   the    Bl 
mining  school,  2364. 

nril'mli  A/'--- 

Either  the  mineral  collection  from  the  1 
'  should  be  near  the  School   of  Mines  it'  carried 
S,mth    Ken  ,:r  else  a  full    and    wcll-ai, 

rtion,  7111-     This  arrangement  woul  , 
11,  e  simple  minerals:  there  would  he  required 
specimens  illustrating  the  occurrence  of  minerals  in 
the  roeks.  7  1  !•"'. 
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SMYTH.  W.  W.,  Esq.— British  Museum— cont. 

Vdv:iiila"i-  (..  School  of  Mines'  stmliMits,  after  studying 
tin-  minerals  in  Jermyn  Street,  of  inspecting,  in  the 

MritMi  Museum,  ft  collection  arranged  upon  a  totally 
ilill'crrnt  system,  7447. 

Chemistry. 
School  of  Mi iuV  students  should  h*ve  ft  knowledge  of, 

Ill-fort'  coining  up  for  mineralogy  iind  mining,  2434, 
L>  I  Hi.  2  ICO. 

'J'lit-y  an-  usually  well  prepared  in  chemistry  by  BiVUlg 
passed  through  Dr.  1'Vankland's  courses,  2461. 

CAt/rfrm. 

Aiming  the  children  of  miners  about  one  sixth  cannot 
read  and  write.  2115. 

If  kept  at  school  beyond  12,  they  would  be  indisposed  to 
work  in  mines,  and  would  suffer  materially  as  work- 
men, I'll (i.  I'll?. 

Attendance  at  night  schools  might  be  made  obligatory 
up  to  16,  as  a  condition  of  employment,  2-118. 

Ciril  Engineers'  College. 

Feeling  exhibited  by  civil  engineers  at  time  of  erection 
0^2424,2425. 

Clausthal. 
Mining  academy  and  mining  school  at,  2325. 

(ireat  waste  in  working,  in  Staff ordshire,  239 1.  In  point 
of  economy,  science  should  be  promoted  in  that  dis- 
trict, 2-152,  2453. 

CoUieritt. 

Managers  of,  are  usually  trained  in  engineers  offices, 
2335. 

Colliery  Viewers. 
Objection  of,  to  allow  courses  of  School  of  Mines  to  be 

substituted  for  apprenticeship   to    themselves,   2335, 

2121. 
Some  apprentices  of,  have  studied  at  School  of  Mines, 

2426,  2427. 
Mining  inspectors  are  all  chosen  from,  2459. 

Contributions  in  aid  of  Science. 

Voluntary  contributions  in  aid  of  science  schools  might 
be  expected  from  persons  connected  with  mining, 
2447,  2448. 

If  not  made,  assessment  would  be  desirable.  2449-2455. 

In  some  districts  of  Cornwall  and  in  the  Newcastle  dis- 
trict handsome  offers  have  been  made  to  endow  science 
schools,  2465. 

Copper  and  Zinc  Mines  and  Works. 

Engagement  of  foreigners  as  managers,  &c.  in  works  in 
Wales,  &c.,  2367,  2368.  The  School  of  Mines  is  now 
supplying  managers,  2369. 

Many  valuable  scientific  processes  for  utilizing  lean  ores 
in  English  works  have  originated  on  the  continent, 
2392,  2393.  One  of  these  processes  has  been  most 
successfully  adopted,  in  treating  refuse  copper-ores,  by 
a  student  of  the  School  of  Mines,  2393,  2394. 

Great  depression  in  connexion  with  the  copper  mines  of 
Cornwall.  A  diffusion  of  scientific  knowledge  might 
lessen  the  difficulty,  2345-2351. 

Cornwall. 

Technical  school  in,  called  the  Association  of  Miners  of 
Cornwall  and  Devonshire,  2301,2302. 

Managers  of  mines  in,  are  usually  raised  from  the  ranks, 
2334. 

School  of  Mines'  students  occasionally  taken  to  Corn- 
wall by  lecturer,  or  furnished  with  introductions  to  his 
assistant  there,  234 1 . 

Magnitude  and  importance  of  mines  in,  2343. 

Copper  mining  in,  is  depressed  by  production  of  copper- 
ore  in  South  America,  but  tin-ore  has  made  up  for  it 
in  some  measure,  234  5-2.' i  I -< . 

Dilliculties  in  working  mines  in,  might  be  overcome  by 
scientific  methods,  2319. 

The  want  of  scientific  knowledge  in  Cornwall  is  begin- 
ning to  he  strongly  fell,  tin-re,  and  is  necessary  at  the 
present  time.  23,">0,  2361. 

Great  efforts  have  been  made  to  establish  science  schools 
in,  2361. 

Many  mineral  owners  have  subscribed  to  the  schools,  but 
not  shareholders  in  mines  generally,  2362,  2363. 

The  superior  class  ot  workmen  avail  themselves  of  the 
mining  school  there,  2 4(17.  Practical  work  is  combined 
with  theoretical  instruction,  24  1 1 .  The  classes  are 
generally  held  in  the  evening,  2112-2414. 

Shareholders  of  mines  in,  should  be  assessed  for  support 
of  mining  schools,  2151,  2454,  2465. 


SMYTH,  W.  W.,  Est|.— cont. 

Dtirjlis/i,  Mr. 

Allusion  to  information  obtained  from,  respecting  con- 
tributions of  employers  to  science  schools,  231)  1. 

Diagram*. 

Less  convenient  than  models  for  explaining  certain  pieces 
of  machinery.  Much  machinery  may  be  explained  by 
diagrams,  7451 . 

JZcole  des  Mines,  Paris. 

Is  intended  for  mining  engineers,  23/8. 
Receives  a  large  sum  from  the  State,  2163. 

Economy. 

In  the  School  of  Mines  (as  in  the  central  school  at 
Berlin)  much  economy  is  effected  by  union  with  the 
Geological  Survey,  2456. 

Education. 

Different  amount  of,   required  by  different  classes   of 

workmen,  230S. 
Education  of  all  might  be  conducted  together  to  a  certain 

point,  2309. 
Comparison  of  English  miners  (managers  and  workmen) 

educationally  with  those  of  France  and  Germany,  2400- 

2402. 

A  more  general  diffusion  of,  desirable,  so  as  to  make  in- 
dividual cases  less  remarkable,  2409. 
Practical  work   should    be   combined   with    theoretical 

instruction,  2410. 
A  large  proportion  of  Cornish  miners  cannot  read  and 

write.     Of  their  children,  about  one  sixth  cannot  read 

and  write,  2415. 
Elementary  education  extended  beyond  12  years  of  age 

would  indispose  boys  to  work  in  mines,  and  would 

injure  them  as  workmen,  2416,  2417. 

Elementary  Schools. 

Minin"  and  mineralogy  are  not  subjects  for,  except  in 

certain  districts,  2295-2297- 
Applied  subjects  should  not  be  taught  in,  2305. 

Employers. 

Not  unwilling  to  assist  in  forming  science  classes,  2303. 

England. 

Comparison  of  miners  (managers  and  workmen)  of  Eng- 
land with  those  of  France  and  Germany,  in  respect  of 
education,  2400-2402. 

Evening  Classes. 

In  Cornwall,  the  classes  are  generally  held  in  the  even- 
ing, 2412-2114. 

Attendance  at,  might  be  made  compulsory,  up  to  16,  as 
a  condition  of  being  allowed  to  work,  2418. 
See  Mining  Schools. 

Foreigners. 

Engagement   of,   as    managers,   &c.,   in    South   Wales 

smelting  works,  2367. 
Twenty-five  years   ago    Mr.   Vivian  engaged  assistants 

from  Freiberg.     Men  could  not  be  got  in  England  who 

had  passed  through  the  same  courses,  23(iS. 
Engaged  now  to  a  less  extent.     The  School  of  Mines  is 

now  supplying  managers,  2369. 
France. 

Schools  specially  for  workmen  in,  2377- 

Frankland,  Dr. 

Most  School  of  Mines'  students  in  mining  and  mineralogy 
have  previously  passed  through  Dr.  Frankland's 
chemical  course,  2461. 

Freiberg  (Royal  Mining  Academy). 

Witness  formerly  studied  at,  and  has  recently  visited, 

this  academy,  2324. 

Engagement  by  Mr.  Vivian  of  assistants  from,  2368. 
The   academy   is   wholly  supported   by   the    State.     A 

portion  of  the  money  is  repaid  from  students'  fees,  but 

the  expenses  are  very  considerable,  2456. 
Schedule  of  subjects  taught  and  names  of  lecturers  at 

the  academy,  2467. 

Geography  i 

A  student  of  mineralogy  should  come  prepared  with 
some  knowledge  of  geography,  2  160. 

Geological  Survey  of  the  United  Kingilom. 
Many  students  of  Royal  School  of  Mines  employed  in, 

2333. 
Economy  effected  (as  in  Berlin)  by  the  union  of  the 

School  of  Mines  with  the  Geological  Survey,  2456. 

Geometry. 

A  student  of  mineralogy  should  have  some  previous 
knowledge  of  geometry,  2460. 
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SMYTH,  W.  W.  —  cont. 
Germany. 

Schools  specially  for  workmen  in,  23/9. 

In  colleges  of,   courses  are  frequently   divided   into  a 
preliminary  course,  and  a  group  of  technical  subjects, 


See  Berlin.        Freiberg. 
Glasgow. 

Technical  school  started  at,  which  has  failed,  2302. 
Government. 

A  scheme  for  establishing  mining  schools,  authorized  by 
Government,  and  sanctioned  by  persons  of  local  ex- 
perience, might  stimulate  voluntary  contributions, 

Little  hope  of  this,  unless  Government  influence  is  used, 


Government  Grants  in  aid  of  Science. 
The  only  aid  given  to  technical  schools  is  by  payment  on 

results,  2300. 
Continental  mining  academies  receive  a  large  sum  from 

the  State,  2463. 

Great  Britain. 

Before  the  opening  of  the  Jermyn  Street  Museum  no 
public  institution  represented  the  mineral  wealth  of 
Britain,  2315. 

Home  Office. 

Mining  inspectors  appointed  by,  must  have  had  long 
practical  experience  in  management  of  a  coal  mine, 
2459. 

Isle  of  Man. 

Managers  of  mines  in,  are  usually  raised  from  the  ranks, 


Jermyn  Street  Institution. 

Origin  of  the  courses  on  mineralogy  and  mining  given 
in,  2314. 

Up  to  time  of  opening  museum  in,  there  was  no  public 
institution  which  represented  the  mineral  wealth  of 
Britain.  Its  aim  and  scope  is  different  from  any 
other,  2315. 

Many  foreign  technical  visitors  have  been  there,  2316. 

The  collection  has  been  spoken  of  in  the  highest  terms 
by  Von  Cotta,  Signer  Sella,  Professors  Rockwell  and 
Brush,  &c.,  2317. 

Men  of  all  classes  come  to  it  for  gratuitous  advice 
respecting  minerals  or  mining  matters,  and  for  recom- 
mendations of  experienced  agents  for  inspecting 
properties  at  home  and  abroad,  2318,  2319. 

Favourable  opinion  entertained  among  mining  people  of 
School  of  Mines  in,  2320. 

Position  of,  favourable  to  attainment  of  high  scientific 
instruction,  2322. 

Valuable  technical  library  in,  7448. 

See  Geological  Survey.        Royal  School  of  Mines. 
Leuschner,  M. 

High  opinion  of  English  mining  workmen  expressed  by, 
2402. 

Library  of  the  Jermyn  Street  Institution. 

A  most  valuable  technical  library  there,  7448. 
London. 

Advantage  of  position  of  central  mining  school  in,  with 
regard  to   attainment  of  high   scientific  instruction, 
2322. 
Machinery. 

Models  more  convenient  than    diagrams    in    teaching 
certain  machinery;  though  much  machinery  may  be 
explained  by  aid  of  diagrams,  7451,  7452. 
Mathematics. 

It  is  thought  the  School  of  Mines  might  dispense  with 
teaching  mathematics,  there  being  so  many  places 
where  such  instruction  can  be  obtained ;  but  students 
come  with  small  amount  of  preparation  in  that  subject, 
2422,  2423. 

Mineralogy  and  Mining. 

The  number  of  candidates  in  Department  examinations  in, 
has  increased,  but  not  largely,  2290.  Number  of  can- 
dates  passed  and  rejected  in,  2293. 

Interest  in,  is  mostly  restricted  to  certain  places,  2294. 
Not  suited  for  general  schools,  except  in  special  dis- 
tricts. Mineralogy  can  only  be  taught  in  schools  where 
boys  remain  over  12,  2295-2297. 

Great  improvement  in  examination  papers  in,  229S. 

Tendency  to  localize  study  of,  shown  in  some  examina- 
tion papers;  this  applies  less  to  mineralogy  than  to 
mining,  2310,  2312,  2395,  2396. 

Origin  of  lectures  on,  given  at  Jermyn  Street,  2314. 

List  of  students  who  have  been  examined  in,  in  the 
School  of  Mines,  2333. 

26060. 


SMYTH,  W.  \\' .-Mineralogy  and  Mininy-c,>nt 
Qualifications  of  students  in  mining  cannot  be  a*cer- 
^  tamed  by  the  Department  .•rumination..  $ 

Sal  klm  h'iu  "!  ft'!"'  "l""ll<l  "n"'r  W'th  '°me  P'"0" 

24. il>,  J  ).  J  I. 

Mining  needs  practical  observation ;  mineralogy  require. 

some  previous  knowledge  of  geometry, 

graphy,  and  rlicmittry,  2Kio. 
School  of  Mines'  students  of,  usually  con, 


For  teaching,  at  South  Kensington,  rooms  would  be 
required  for  lecture  specimens.  for  a  large  and  w£ 
arranged  collection  of  minerals  and  specimen,  illu*. 

' 


Either  the  British  Museum  collect!,,,,  of  mineral.  sli.mM 
be^near  the  school,  or  a  large  collection  formed  there, 

Besides  the  School  of  Mines'  roll,,-!.!,,,,,  (fad 

great  advantage  from  studying  il,,-   Hntisl,    M  „,,.,„„ 
raneralogy  specimen.,  which  arc  arranged  on  a  totally 
different  system,  7444-7447. 
See  Mining. 

Miners  (Managers  and  Workmen). 

Many  School  of  Mines'  students  have  of  late  become 
managers  of  mines,  2369. 

Compared  with  those  on  the  continent,  our  managers 
are  inferior  m  general  acquirements,  but  often  roak 
up  tor  it  in  energy  and  practical  knowledge;  while  our 
*6  SU|)e"0r  in  P™0*'^  knowledge  and  skill, 


The  energy  of  our  managers  would  not  be  diminished  if 

they  were  better  instructed,  2IH2. 
High    opinion   of    M.    Leuschner    respecting    English 

mining  workmen,  2402. 
On  economical  considerations,  our  managers  should  be 

educated,  2403. 
Education  of  managers  by  a  central  school  would  be  a 

slow  process;    but  advanced    secondary    instruction 

Sin0,   ^W1rmn  their  reach  would  be  m<»t  beneficial, 
2404,  2405. 

The  superior  class  of  workmen  would  be  likely  to 
avail  themselves  of  instruction  brought  within  'their 
reach  The  Cornish  mining  school  is  confirmatory  of 
this,  2406,  2407. 

While  the  better  educated  men  remain  rare  cases,  they 
are  likely  to  forego  handiwork,  and  become  clerks,  &c. 
Secondary  schools  would  correct  this,  L'  (117,  2  IMS. 

The  proportion  of  workmen  who  cannot  read  and 
write  is  large  ;  of  children,  the  proportion  is  about 
one  sixth,  2415. 

Boys  kept  at  school  beyond  11  or  12  years  of  age 
would  be  indisposed  to  work  in  mini's,  2'l  1  li.  |f  their 
schooling  were  extended  to  13  years,  they  would  suffer 
materially  as  workmen,  2117.'  Night  schools  might 
be  made  obligatory  up  to  16,  as  a  condition  of  bein 
allowed  to  work,  2418. 

Should  have  scientific  instruction  in  the  locality  where 
the  mines  are.  This  might  be  given  in  secondary 
schools,  2437. 

Mines. 

Many  School  of  Mines'  students  have  of  late  obtained 

position  of  manager  of,  2369. 
General  science  instruction  for  miners  should  be  given  in 

locality  of  mines,  243/. 
Assessments  on,  might  be  made  for  establishing  science 

schools,  2449-2453,  2464,  2465. 
In  Prussia,  mines  are  not  much  worked  by,  but  minerals 

are  taken  under  lease  from,  the  Government  ;  a  large 

staff  being  required.    Most  students  of  mining  schools 

get  appointments  connected  with  mining,  2326 
Mining. 

Was  added  as  a  separate  branch  of  examination  in  1S61, 

in  consequence  of  an  application  to  the   Department 

from  certain  ex-students  of.  lermyn  Street,  who  taught 

it  in  the  country,  2291.  2292. 

Number  of  candidates  passed  and  rejected  in,  229,'t. 
Small  number  of  candidates  accounted  fi.rbv  the  interest 

in   mining   being  confined   to   certain  -lie 

different  requirement*  of  different  districts,  and  diffi- 

culty in  obtaining  proper  teachers.  2294. 
Not  a  subject  for  general  schools,  except  in  certain  dis- 

tricts, L'295  -2297- 
Improvement  in  examination  papers,  and  tendency  shown 

to  localize  the  study.  229S.  2310.  2312.  2313. 
Origin  of  lectures  on,  given  at  Jermyn  Street.  I'.il-). 
Models  illustrative  of,  in  Jermyn  Street  Museum,  2315. 
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SMYTH.  W.  W.— Mining— cont. 
Jermyn   Street    institution  resorted  to  for    gratuitous 

information  on  mining  matters,  2318. 
In   metalliferous   mine   districts,  managers  are  usually 

raised  from  the  ranks ;  in  colliery  districts,  engineers 

take  pupils  into  their  offices.    This  is  why  School  of 

Mines'  students   have   seldom  become    managers  of 

mines,  2334,  2335. 
Great  advantage  to  School  of  Mines'   students  from 

lecturer's  connexion  with  mining,  2340. 
Acquaintance  with  science  of,  highly  important  in  selec- 
tion and  working  of  mines,  2344. 
Students  of  mining  or  other  technical  subjects  cannot 

properly  be  tested  by  Department  eaxminations,  2352- 

2354. 
Difficulty   of   giving    science    instruction  in    outlying 

mining  districts,  2358-2360. 
Greater  intercommunication  between   different   mining 

districts  is  much  wanted,  2395,  2396. 
Diversity  of  practice  in  mining  in   different   districts, 

23'  '7 
The  rule-of-thumb    prevails  in    many   districts,   2398. 

This  is  prejudicial  to    safety.     Danger  of    prevalent 

custom  of  making  plans  upon  the  magnetic,  instead  of 

the  true  meridian,  2399. 

The  study  of,  needs  practical  observation,  2460. 
Space  required  for  a  professor  at   South    Kensington, 

7441-7447. 

See     Cornwall.      Staffordshire.      Mineralogy     and 

Mining,  &c. 
Mining  Engineers. 

Objections  of,  to  allow  courses  of  School  of  Mines  to  be 

substituted  for  an  apprenticeship,  2424. 

Mining  Inspectors. 

No  connexion  between,  and  School  of  Mines.  Before 
appointment  they  must  have  managed  a  coal  mine  fqr 
a  certain  number  of  years,  2457,  2459. 

Mining  Record  Office. 

In  connexion  with  Geological  Survey,  &c.,  of  great  value 
to  School  of  Mines'  students,  2341. 

Mining  Schools. 

Allusion  to  mining  schools  in  Cornwall,  Glasgow,  &c., 

2301,  2302. 

Tendency  in  certain  of  them  to  localize  their  studies. 
This  can  only  be  corrected  by  keeping  them  in  con- 
nexion with  a  central  establishment,  2310. 
Great  efforts  have  been  made  in  Cornwall  to  establish, 

2361. 
Mineral  owners,  but  rarely  shareholders  in  mines,  have 

subscribed  to  these  schools,  2362,  2363. 
One  has  been  talked  of  for  Swansea,  2364. 
Should  correspond  with  requirements  of  various  classes 
of  workmen,  2376.     This  is  the  practice  in  France, 
Germany,  &c.,  2377-2379. 

The  second-grade  mining  schools  should  be  largely  sup- 
ported by  voluntary  contributions,  2383.  Indifference 
of  mine  owners  in  this  matter,  2384. 
The  assistance  given  by  South  Kensington  to,  was  un- 
known till  lately  to  many  of  the  leading  mine  owners, 
2386. 

No  mining  or  metallurgical  district  on  the  continent  of 
equal  extent  to  North  and  South  Staffordshire  is  with- 
out a  mining  school,  2388,  2389. 

Secondary  schools  in  their  own  localities  more  adapted  to 
managers  and  workmen  than  a  central  school,  2404, 
2405. 

Superior  workmen  would  avail  themselves  of  these  in- 
stitutions, 2406. 

They  would  check  the  present  tendency  of  the  best  men 
to  leave  their  handiwork,  and  become  clerks,  &c., 
2407,  2408. 

In  the  mining  schools  in  Prussia  and  in  Cornwall  prac- 
tical work  is  combined  with  theoretical  instruction, 
2411. 

In  Cornwall  the  classes  are  generally  held  in  the  evening, 
2412;  the  students  having  been  working  practically 
during  the  day,  2412-2414. 
General  and  underground  surveying  should  be  especially 

taught  in,  2420,  2429. 

If  established  in  mining  districts,  apprenticeships  could 
be  combined  with  theoretical  courses,  and  underground 
surveying  might  be  thoroughly  taught,  2428,  242.9. 
If  several  were  established  at  once,  teachers  would  be 
difficult  to  be  got ;  but,  if  done  at  intervals,  the  diffi- 
culty would  disappear,  2430-2432. 
If  a  scheme,  authorised  by  Government,  and  sanctioned 
by  persons  of  local  experience,  were  put  before  mine 
proprietors,   &c..   voluntary  contributions    might  be 
expected,  2117,  -US. 
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If  voluntary  aid  were  not  forthcoming,  an  assessment  on 
mining  property  might  be  made.  In  some  districts 
pressure  would  be  indispensable,  2449,  2454,  2465. 

Little  hope  of  establishing,  without  Government  in- 
fluence is  brought  to  bear  upon  the  districts,  2455. 

In  Prussia  they  are  endowed  by  the  State,  245fi. 

In  Cornwall  and  the  Newcastle  district  there  is  a  great 
feeling  for  establishing  mining  schools,  2465,  2466. 

Mining  Schools  (Continental). 

Curriculum  of,  generally  more  extensive  than  our  own, 

2325. 

In  Prussia,  with  a  mining  population  about  half  our  own, 

there  are  two  mining  academies,  nine  mining  schools, 

and   nine   preparatory  schools.      Full   list  of   same, 

2325. 

Most  of  the  students  in,  get  appointments  in  mines,  2327, 

2328. 

Good  technical  training  given  in,  2329.  Intended  for 
students  who  have  passed  through  other  schools, 
2330. 

Moderately  stiff  examination  for  entering,  2331 . 
In  Prussia,  they  are  mostly  separate  from,  and  intended 
for  students  who  have  passed  through,  the  polytechnic 
schools,  2330. 
The  central  schools  or  academies  receive  a  large  sum  from 

the  State,  2463. 
Models. 

More   convenient  than   diagrams  for  teaching    certain 
pieces  of  machinery ;  though  much  machinery  may  be 
explained  by  diagrams,  7451. 
Museum  of  Practical  Geology. 

Up  to  the  time  of  opening   this   museum,  there  was 
no  public  institution  which  represented  the   mineral 
wealth  of  Britain,  2315. 
Newcastle. 

Recent  attempt  to  get  up  science  classes  at ;  but,  in  con- 
sequence of  an  alteration  in  payments  by  Department, 
its  success  is  doubtful,  2302. 

There  is  a  great  feeling  in  favour  of  establishing  science 
classes   in    the    Newcastle    district ;     many   persons 
would  probably  subscribe,  2465,  2466. 
North  of  England  Institute  of  Mining  Engineers. 
Active  part  recently  taken  by,  respecting  the  establish- 
ment of  a  mining  school,  2385. 
Payments  on  Results. 

The  only  State  aid  given  to  technical  schools,  2300. 
Physics. 

School  of  Mines'  students  should  have  a  knowledge  of 

physics  before  coming  up  for  mining,  2434. 
Polytechnic  Schools. 

Mining  schools  in  Prussia  not  connected  with,  but  in- 
tended for  students  who  have  passed  through,  poly- 
technic schools,  2330. 
Practical  Instruction. 

Practical  knowledge    generally    possessed  by   English 

managers  and  workmen  of  mines,  2400,  2401. 
In  education,  practical  and  theoretical  work   should  be 
combined ;  this   is    done  in   the  mining    schools   of 
Cornwall  and  Prussia,  2410,  2411-2414. 
School  of  Mines'  students  generally  learn  the  practical 
part  of  their  business  after  leaving  the  school.     A  few 
come   prepared  with  practical  knowledge,   which  is 
desirable,  2336,  2337.     They  are  occasionally  taken  to 
Cornwall  by  mining  lecturer,  or  furnished  with  intro- 
ductions to  managers  there,  2341. 

Importance  of  a  knowledge  of  underground  surveying, 
which  must  be  practically  acquired  in  the  mine,  2420, 
2421. 
Technical  instruction,  even  when  unaccompanied  with 

real  practice,  is  an  advantage,  2438,  3439. 
Practical  experience  in  management  of  a  coal  mine  must 
have  been  had  by  all  Government  mining  inspectors, 
2459. 
Practical  observation  is  essential  for  the  study  of  mining, 

2460. 
Prussia. 

Twenty  mining  schools  in.  List  of  the  same,  2325. 
Excellent  technical  training  in  these  schools,  2329, 
2379. 

Mines  in,  not  much  worked  by,  but  minerals  taken 
under  leases  from,  Government;  a  large  staff  being 
required,  2326. 

A  large  proportion  of  mining  students  in,  get  appoint- 
ments in  mines,  2327,  2328. 

In  the  mining  schools  of,  practical  and  theoretical  work 
arc  combined,  2411.  These  schools  arc  endowed  by 
the  State,  2456. 
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Royal  School  of  Mines. 

Favourable  opinions  respecting  the  school  are  generally 

entertained  by  men  connected  with  mines,  2320. 
It  is  in  a  good  position  as  a  central  school,  in  respect  of 
the  higher  scientific  instruction  which  may  be  expected 
at  bead-quarters,  2322. 

It  labours  under  the  disadvantage  of  being  a  new  insti- 
tution, 2372.  A  school  of  the  kind  requires  two  or 
three  generations  to  get  known,  2373. 

To  educate  mining  managers  in,  would  be  a  slow  pro- 
cess, 2404. 

There  should  be  a  class  in,  for  general  and  underground 
surveying,  2420,  2421. 

Mathematics  have  ilot  been  taught  in,  there  being  so 
many  places  for  obtaining  such  instruction,  2422. 

Objections  of  mining  engineers  to  allow  courses  of,  to  be 
substituted  for  apprenticeships,  2424.  It  would  be 
important  if  the  courses  could  be  combined  with  ap- 
prenticeship ;  this  has  been  done  in  a  few  cases,  2426 
2427. 

Chemistry  may  be  considered  as  a  preliminary  subject  in, 
2434,  2446. 

If  the  courses  in,  were  confined  to  purely  technical  in- 
struction (and  to  a  certain  extent  that  plan  is  now 
adopted),  though  it  might  give  a  slight  check  at  first, 
the  supply  of  students  would  not  be  limited  by  it 
eventually,  2440-2445. 

Economy  is  effected  (as  in  Berlin)  by  union  of  the 
School  of  Mines  with  the  Geological  Survey,  2456. 

Mining  inspectors  are  in  no  way  connected  with,  2457. 

Remark  made  by  witness  that  he  could  not  remain  a 
teacher  at  School  of  Mines  if  the  school  were  removed 
to  Kensington,  7440. 

Amount  of  space  which  would  be  required  for  the  pro- 
fessor of  mineralogy  and  mining  if  the  school  were 
removed  to  South  Kensington,  7-141-7 44". 
See  also  Jermyn  Street  Institution. 

Royal  School  of  Mines'  Students. 

List  of  those  who  have  passed  examinations  in  mineralogy 
and  mining,  with  positions  subsequently  attained  by 
them.  Satisfactory  nature  of  the  list,  2333. 

Not  many  are  managers  of  mines.  Reasons  given  for 
this,  which  are  of  different  kinds  in  different  mining 
districts,  2334,  2335. 

They  generally  learn  after  leaving  the  school  the  practical 
part  of  their  business,  2336. 

A  few  have  come  prepared  with  practical  knowledge, 
and  it  would  be  better  if  more  came  so  prepared, 
2336,  2337. 

A  larger  number  of,  may  be  expected,  when  advantages 
of  the  school  become  better  known,  2338. 

There  has  been  a  larger  attendance  of  practical  men  the 
last  few  years,  2339. 

Great  advantage  to  the  students  that  they  should  be 
brought  in  contact  with  the  lecturer,  2340. 

The  connexion  of  the  school  with  the  Geological  Survey 
and  Mining  Record  Office,  and  position  of  the  lecturer 
with  respect  to  the  mines  of  the  Prince  of  Wales  and 
those  under  the  Woods  and  Forests,  is  of  great  value  to 
the  students,  2340. 

They  occasionally  accompany  the  lecturer  to  Cornwall,  or 
are  furnished  with  letters  to  his  assistant  there,  2341. 

Many  have  become  managers  of  mines,  &c. ;  positions 
formerly  held  by  foreigners,  2369. 

One  is  now  engaged,  under  Mr.  Siemens,  in  applying 
regenerative  furnaces  to  steel-making,  at  Landore, 
2870. 

They  enter  mostly  with  small  amount  of  preparation  in 
mathematics,  2422,  2423. 

I  >csirable  for  mining  students  to  have  some  practical 
knowledge  of  mining,  and  acquaintance  with  general 
science,  before  coming  up  for  the  applied  portions, 
2433-2435. 

The  supply  of  mining  students  would  not  eventually  be 
limited  if  courses  were  confined  to  technical  instruc- 
tion, 2440-2445. 

Do  not  obtain  post  of  mining  inspectors  ;  a  certain  num- 
ber of  years'  practical  management  of  a  coal  mine 
being  essential  for  this  office,  2458,  2459. 

Most  of  those  coming  up  f°r  mineralogy  are  well  pre- 
pared in  chemistry  previously  by  Dr.  Frankland,  2461, 
2462. 

Necessity  of  having  a  well-arranged  collection  of  minerals 
for,  7442  -741  I.' 

At  present,  the  students  of  mineralogy,  besides  the 
Jermyn  Street  collection,  have  the  advantage  of 
studying,  in  the  British  Museum,  a  collection  arranged 
upon  a  totally  different  system,  7447. 
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Science  and  Art  Department. 

Assistance  gfon,   |,y,  ,„  mjllin((  ^hooU.  unknown  1,11 
lutHy  to  ,,mny  ]ea(jin(ir  lu\nfn<  •_. 

SIT  Sunlit  Kensington.     .S.  •ninatumt,  &c. 

Science  Clauei.     See  Mining  School*. 
Science  Examinationt. 

Increased  number  of  candidates  in  Department  ejami- 
nations  in  mining  and  mineralogy,  22'xi 

M'"      ™d(ie<1'   "'    lHfil'M 


Qualifications  of  pupils  in  mining  or  other  tcrhnical 
subjects  cannot  be  MtufcotorilrMoerteined  l,v  Depart- 
ment examinations,  2.  Care  on  examiner.' 

part  may  somewhat  com  •lifli.-ulty. 

VivSvoce  examinations  in  mining  would  !»•'  difficult  to 
conduct,  on  account  of  the  outlying  ,H,Mt,,,n  ,,f  tin- 
•  istncts.  The  teaching  in  tlic.v  I  itill  men 

difficult,  2356-2360. 

Science  Examination  Papers. 
Great    improvement  in    character  of,   with    reaard   to 

mineralogy  and  mining,  229s. 

Show  a  tendency  in  some  places  to  localize  studies, 
2310,  2312,  2313.  Certain  of  them  bear  evidence  of 
having  come  from  the  neighbourhood  of  Wigan, 

Science  Instruction.     Sec  Mini,,;/  Nrhaott,  &c. 
Science  Teachers. 

It  is  difficult  to  get  proper  teachers  of  nnnniL!,  2294. 
Can  make  a  better  income  by  remaining  in  large  towns 

than  by  going  to  mining  centres,  2302. 
If  large   local  colleges  were  erected  then-  would  he  a 
difficulty  at  first  in  getting  teachers,  24.30-2432. 

Secondary  Schools.     See  Mining  Schools. 
Siemens,  Mr. 

His  manager  is  a  former  student  of  the  School  of  Mines, 

^ 


South  America. 

Copper-ore  of,  has  seriously  depressed  Cornish  mining 
diffusion  of  scientific  knowledge  might  lessen  the  diffi- 
culty, 2345-2351. 

South  Kensington. 

If  the  School  of  Mines  were  removed  to,  witness  had 
stated  that  he  could  not  remain  a  teacher.  /"  1  1:>. 

Opinion  respecting  amount,  of  accommodation  at.  which 
would  be  required  for  a  professor  of  mineralogy  arid 
mining,  7441-71  17. 

For  mineralogy  at,  either  the  British  M  uscum  collection 
should  be  in  a  place  near  the  School  ot  Mines,  or  there 
should  be  space  for  a  full  and  well-arranged  collection 
nf  minerals  accessible  to  students.  Tin  r.  should  also 
be  space  for  a  collection  of  sj  neral 

lodes,  models,  mining  plans,  and  a  scientific  library 
744)  7117. 

See  Science  and  Art  Department.    Science  Examina- 
tions, &c. 

Staffordshire. 
There  is  no  mining  or  metallurgical  district  on  the  con- 

tinent of  equal  extent  to  North  and  South  Stafford- 

shire without  a  mining  school,  2 
Minerals  there  are  daily  increasing  in  value.     Special 

necessity  for  economy  of  working,  23!MI,  23!)  I  . 
Waste  in  working  the  thick  coal  there,  23!)  1,  2  : 
Diversity  of  practice  in  mining  operations  between 

Staffordshire   and    the   North   of    England   distr 

2397-2399. 
In  point   of  economy,  it  is  most   essential   that   more 

science  should  be  brought  to  bear  upon  the  mining 

industry   of  Staffordshire.      An   assessment   for   that 

purpose  desirable,  2152,  2453. 
Survey  iiiy. 

A  class   for,  should  be  introduced    at    the   School   of 

Mines.     Importance  of  a  knowledge  of  underground 

surveying,  which  must  be  practically  acquired  in  the 

mine,  2420,  2421. 

Technical  Instruction  . 

Excellent  in  Prussian  mining  schools.  2329. 

Students'  attainments  in.  cannot  properly  be  tested  by 

Department  examinations.  23.~>2  2.'i."il. 
Is  an   advantage,  even   when    unaccompanied   with   real 

practice.  2  I.  is.: 
11    School   ot    Mines    were   confined    to.    the   Mipply    of 

students  would  not  eventually  be  limited  bv  it,  2440- 

2445. 

Sec  Mutiny  Schools,  &c- 
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SMYTH,  W.  W. — cont. 

Technical  Schools. 

Much  wanted  for  teaching  mining  and  mineralogy, 
Government   aid   not   given  to,  except  in  payments  on 

results.  2300. 
Particulars  of,   at  Glasgow,  Cornwall,   .Newcastle,    £c., 

2301.  2302. 
Difficulty  of  always  separating,  from  primary  ones.  In 

some  instances  they  might  be  taught  by  same  master, 

230:>.  230fi. 
Miniii"  school  attached  to  a  trade  school  at  Bristol, 

2.-MI6,  230?. 

See  Mining  Schools,  &c. 

"  Times." 

Remarks  of  witness  on  a  letter  in  the  "  Times,"  contain- 
ing statements  implying  personal  motives,  7440. 

Trail™   School. 

Mining  school  attached  to  a  trades'  school  at  Bristol, 

•2306,  2307. 
Truro. 

Technical  school  at,  2301,  2302. 

Vienna. 

Proposed  establishment  of  a  central  mining  school  at, 
2325. 

Vivian,  Mr. 

Formerly  obliged  to  engage  assistants  from  Freiberg, 
because  men  who  had  passed  through  the  same  courses 
could  not  be  got  in  England,  2368. 

Wale*. 

In  West  Wales  managers  of  mines  are  usually  raised 

from  the  ranks,  2335. 
Managers,  &c.  of  smelting  works  in  South  Wales  have 

been  formerly  engaged  from  the  continent,  2367, 2368. 

This  occurs  less  frequently ;  the  School  of   Mines  is 

now  supplying  managers,  23G9. 

Wigan. 

Allusion  to  examination  papers  bearing  evidence  of 
having  come  from  the  neighbourhood  of  Wigan,  2375. 


MURCHISON,    SIR    RODERICK    I.,    BART.,  K.C.B. 
(Index  of  his  Evidence.) 

Accommodation  for  Science  Purposes. 

Desirable  to  enlarge  Jermyn  Street  institution  by  addition 
of  two  houses  in  Jermyn  Street ;  one  house  specified, 
2472,  2473. 

A  small  additional  space  would  satisfy  the  professor  of 
metallurgy,  24?2,  2473,  2476,  2492. 

More  laboratory  room  is  desired  in  Oxford  Street  by  pro- 
fessor of  chemistry,  to  instruct  a  larger  number  of 
persons,  2476,  2477. 

It  would  not  be  necessary  to  pull  down  and  rebuild  the 
additional  buildings  suggested  for  Jermyn  Street  insti- 
tution, 2492. 

Office  room  urgently  wanted  by  the  geological  surveyors, 

to  construct  their  maps,  &c.,  2492. 
Artisans. 

600  artizans  attend  the  evening  lectures  in  Jermyn  Street ; 
the  abolition  of  which  lectures  would  be  an  ungracious 
act,  24/2. 

Ballarat  Mining  School.     See  Victoria. 
Canada. 

A  mining  school,  in  connexion  with  the  Geological  Sur- 
vey and  Museum,  is  being  projected  in  Canada,  entirely 
upon  the  Jermyn  Street  plan,  2471. 
Chemistry. 

No  school  of  mines  complete  without  a  chemist,  2473 

Additional  space,  at  College  of  Chemistry,  has  been 
desired  by  both  the  past  and  present  professor,  to  in- 
struct a  greater  number  of  persons,  24/7. 

Chemical  analyses  are  required  to  be  made  during  the 
progress  of  the  Geological  Survey;  more  should  be 
done  in  that  direction  than  has  as  yet  been  practicable, 
8481,2482. 
Cole,  Henry,  Esq.,  C.B. 

Allusion  to  Mr.  Cole's  memorandum  in  1868,  on  removal 
of  School  of  Mines,  2469,  24/0,   2474-2476,   2483, 
2485. 
Columbia  College  Mining  School.     See  New  York. 

Council  of  Professors  of  Royal  School  of  Mines. 
Their  opinion  has  not  been  taken  officially  on  the  pro- 
posed removal  of  the  school,  2480. 

Donnelly,  Captain,  R.E. 

Allusion  to  his  evidence  and  memorandum,  in  1868, 
respecting  removal  of  School  of  Mines,  2469,  2484. 


MURCHISON,  SIR  R. — cont. 
Frankland,  Dr. 

Rock  specimens  are  occasionally  analyzed  by,  for  Jermyn 
Street  institution,  2473,  24i-'2. 

Desire  of,  for  a  larger  laboratory,  to  instruct  a  greater 
number  of  persons,  2476,  2477- 

Has  always  made  analyses  of  Survey  rock  specimens  when 
requested,  2482. 

His  opinion  cited,  that  if  the  College  of  Chemistry  were 
removed  to  South  Kensington  it  might  still  be  carried 
on  as  heretofore  in  conjunction  with  School  of  Mines, 
2488. 
Geological  Survey  of  the  United  Kingdom. 

Witness  is  director-general  of  the  Geological  Survey,  and 
director  of  the  Royal  School  of  Mines,  2468. 

Suggestion  that  houses  in  Jermyn  Street  be  taken  for 
Survey  ,and  Mining  Record  Offices,  and  for  the  pro- 
fessors who  require  more  space,  2472,  2473. 

A  chemist  to  analyze  rock  specimens  is  essential  during 
the  progress  of  the  Survey ;  more  should  be  done  in 
that  direction  than  has  yet  been  found  practicable, 
2473,  2481,  2482. 

The  Survey  must  have  a  palaeontologist,  2473. 

The  Geological  Survey  is  a  great  and  progressing  na- 
tional institution,  2473. 

Space  for  geological  surveyors  to  construct  their  maps,  &c. 
is  urgently  needed,  2492,  2493. 

Harvard  College  Mining  School.     See  Massachusetts. 
Hofmann,  Professor. 

Rook  specimens  were  occasionally  analyzed  by,  for  Jermyn 

Street  institution,  2473,  2482. 

Would  have  liked  increased  space  in  College  of  Chemistry 
to  instruct  a  greater  number  of  persons,  2477. 

House  of  Commons  Select  Committee,  1868.     See  Samuelson, 
Mr. 

Jermyn  Street  Institution. 

Want  of  space  in,  would  be  met  by  adding  two  houses 
in  Jermyn  Street;  one  suitable  house  pointed  out, 
not  necessary  to  pull  down  and  rebuild,  2472,  2473, 
2492. 

Advantage  of  the  size  and  central  position  of  the  lecture- 
theatre  in,  which  enables  600  artizans  to  attend  the 
courses,  2472. 

The  institution  has  worked  efficiently  for  nearly  20  years, 
and  nothing  but  disadvantage  could  be  attained  by 
breaking  down  one  branch  of  it,  2473. 

See  Accommodation,  Royal  School  of  Mines,  SfC. 
Laboratories. 

The  School  of  Mines'  professors  of  natural  history  and 
physics  might  have  laboratories  by  adding  two  houses 
in  Jermyn  Street.  Only  a  small  additional  accom- 
modation is  required  by  the  professor  of  metallurgy, 
2472,  2473,  2176..  24.92. 

The  professor  of  chemistry  would  like  more  laboratory 
accommodation    to    instruct    a    greater    number    of 
persons,  2476,  2477. 
Lectures  to  Working  Men. 

Through  the  size  and  central  position  of  the  lecture- 
theatre  in  Jermyn  Street,  600  artizans  are  enabled  to 
attend  the  courses.  The  abolition  of  these  lectures 
would  be  an  ungracious  act  to  working  men,  2472. 

Allusions  to  witness's  statement  respecting  the  volun- 
tary delivery  of  these  lectures  by  the  professors,  2486, 
2487,  7472. 
Massachusetts. 

The  School  of  Mining  and  Practical  Geology  at  Harvard 
College  has  been  established  on  the  plan  of  the  Royal 
School  of  Mines,  2471. 
Metallurgy. 

An  essential  branch  of  a  school  of  mines,  2472,  2473. 

A  small  additional    accommodation    in  Jermyn    Street 
would  satisfy  the  professor  of  metallurgy,  2472,  2473, 
2476,  2492. 
Metropolitan  College  of  Science  (proposed). 

The  School  of  Mines  will  always  serve  its  legitimate 
purpose  if  not  commingled  with  other  public  teaching ; 
but  a  great  polytechnic  school  would  be  of  importance 
in  a  general  scheme  of  national  education,  2473. 
Mining  Record  Office. 

Suggestion  to  provide  a  house  in  Jermyn   Street  for, 

together  with  Geological  Survey,  2472,  2473. 
Museum  of  Practical  Geology. 

Chemist  and  palaeontologist  essential  officers  in,  3473. 
New  York. 

The  School  of  Mines  at  Columbia  College,  New  York, 
has  been  established  on  the  plan  of  the  Royal  School 
of  Mines,  2471. 
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MURCHISON,  SIR  R. — cont. 
Paleontologist. 

Essential  in  a  school  of  mines,  2473. 
Percy,  Dr. 

Only  small  additional  accommodation  in  Jermyn  Street 

required  by,  2472,  2473,  2476. 
Royal  College  of  Chemistry. 

More  laboratory  room  in,  desirable,  to  instruct  a  greater 
number  of  persons;  but  the  chemical  instruction 
given  is  enough  for  the  wants  of  the  School  of  Mines 
2476,  2477. 

Dr.  Frankland's  opinion  cited,  that  if  the  College  of 
Chemistry  were  removed  to  Kensington  it  might  still 
be  carried  on  in  conjunction  with  the  School  of  Mines 
2488. 

The  College  of  Chemistry  was  removed  from  Jermyn 
Street  for  want  of   space ;   though  more  convenient 
if  under  same  roof  as  School  of  Mines,  the  latter  has 
gone  on  remarkably  well  since  the  separation,  2491. 
Royal  School  of  Mines. 

Witness  is  director  of  the  Royal  School  of  Mines, 
2468. 

Protests  against  the  scheme  for  breaking  up  the  school, 
2469.  The  abolition  of  the  School  of  Mines,  after 
nearly  20  years  of  successful  teaching,  would  be  a 
retrogressive  step  in  the  cultivation  of  science,  2471. 

Instances  cited  of  School  of  Mines  forming  a  model  for 
similar  institutions  in  Canada,  America,  &c.,  2471. 

The  addition  of  two  houses  in  Jermyn  Street  to  the 
institution,  for  physics  and  natural  history  laboratories, 
and  a  small  increase  of  space  for  professor  of  metal- 
lurgy, would  meet  wants  of  School  of  Mines,  2472 
2473. 

Were  such  laboratories  not  built,  and  some  of  the  teach- 
ing removed,  the  School  of  Mines  might  still  be 
retained  in  Jermyn  Street,  if  additional  house-room 
were  provided  for  Geological  Survey  and  Mining 
Record  Offices,  24/3,  2476. 

Chemist  and  palaeontologist  essential  officers  in,  2473. 

Is  a  public  institution  which  will  always  serve  its  legiti- 
mate purpose,  if  not  commingled  with  other  public 
teachings,  2473. 

The  opinion  of  the  Council  of  Professors  of,  as  to  removal 
of  school,  has  not  been  taken  officially  2480. 

The  College  of  Chemistry  might  be  carried  on  in  con- 
junction with  the  school,  even  if  the  college  were 
removed  to  Kensington,  as  stated  by  Dr.  Frankland, 
2488. 

It  would  be  more  convenient  to  have  the  College  of 
Chemistry  under  the  same  roof  as  the  School  of  Mines, 
but  since  the  separation  the  School  of  Mines  has  gone 
on  very  well,  2488-2491. 
Samuelson,  Mr. 

Allusion  to  Mr.   Samuelson's  committee,  before  which 
evidence   was  given  respecting  proposed  removal  of 
School  of  Mines,  2469,  2470,  2474,  2475,  248:5-2485. 
South  Kensington. 

Protest  against  removal  of  School  of  Mines  to  South 
Kensington,  2469-2473. 

The  School  of  Mines  will  always  serve  its  legitimate  pur- 
pose, if  not  commingled  with  other  public  teachings  j 
but  a  great  polytechnic  school  at  South  Kensington 
would  be  of  importance  in  the  scheme  of  national  edu- 
cation, 2474. 

Dr.  Frankland's  opinion  cited,  that  if  College  of  Chemis- 
try were  removed  to  South  Kensington  it  could  be 
carried   on  in  conjunction  with  School  of  Mines  as 
heretofore,  2488. 
Victoria. 

School  of  Mines  now  being  established  at  Ballarat  on 
the  Jermyn  Street  plan,  2471. 

BROUGH,  LIONEL,  ESQ.    (Index  of  his  Evidence.) 

Accidents  in  Mines.     See  Mines. 
Age  of  Mining  Students. 
Those  training  for  v'ewers  go  underground  at  16  or  17 

years  of  age,  2536. 
Apprentices  to  Viewers.     See  Miners. 
Artizans.     See  Miners. 
Assessment  for  Science  Purposes. 

Approval  of  a  fair  tax  on  coal  or  wages  to  increase 
scientific  education,  2619-2623,  2648-2650. 

Belgium. 

Mining  engineers  in,  get  high  scientific  education,  but 
have  less  practical  knowledge  than  those  of  Britain, 
2599,  2628-2630. 


BROUOII,  LIONEL,  K*H.— Belgium— coni. 

More  accidents,  in  proportion  to  coal  worked,  in  Belgium 

than  in  Britain,  -.'Ml. 
Natural  mining  difficulties  in   Belgium  greater  than  in 

ii,  but  tlitre  is  less  fire-damp,  . 
System  of  ventilation  perfected  in  Bch/mm,  &c.  before 

England,  2<i39-2(;  I.,. 
Bristol. 

Not  a  great  centre  as  regards  mining  operations,  2618. 
Bristol  Mining  School. 

In  south-western  mining  district  there  are  managers  who 
have  been  educated  in  Bristol  minim,'  vim.,!,  but  none 
^  from  Royal  School  of  Min-s.  2I!I«.  . 
Excellent  sub-officers  produced  from.  2l'i-".  -Jt'i'.i. 
No  Government  stipend   for,  now  ;  the  school  rendered 
good  service,  but  was  discontinued  tor  want  of  funds, 
and  embodied  in  the  trade  school,  21!)!)  . 
2510, 2516, 2516, 2826,3687. 

There  would  have  been  a  better  attendance  if  the  school 
had  been  situated  in  Wales ;  most  of  the  boys  were 
Welsh,  2510. 

Plan  of  Royal  School  of  Mines'   classes  followed   by. 
2515.     The  classes  held  in,  now,  bear   no  comparison 
to  the  mining  classes  formerly  held,  2516,  251 7. 
The  education  given  in,  was  not  sufficiently  high   for 

managers,  2522. 
None  utterly  ignorant  came  to  the  school ;  there  were 

about  a  dozen  real  miners,  2559-2561 . 
Mining  schools  should  be  formed  on  the  plan  of,  2680. 

Fees,  &c.  at,  2581-2584. 

Difficulty  of  carrying  on  such  a  school,  2617,  2618. 
Cardiff. 

A  better  locality  than  Bristol  for  a  mining  school,  2510. 
Coal  and  Collieries.     See  Mines. 
Colliery  Viewers.     See  Miners. 
Contributions  for  Science  Purposes. 
Withdrawn  from  Bristol  and  Glasgow  mining  school  by 

colliery  proprietors,  2502,  2507-2510,  2(126,  2(127. 
Difficulty  of  supporting  science  schools  by  local  con- 
tributions, 2617. 

Cost  of  Mining  Schools.     See  Mining  Schools. 
Dowlais. 

Great  amount  of  wages  paid  in ;  cost  of  a  mining  school 
would  be  an  inappreciable  per-centage  on  wages  within 
the  district,  258S-2591. 
Durham. 

Plan  of  mining  education  in  connexion  with  the  Uni- 
versity, proposed  by  Mr.  Nicholas  Wood,  2.~>(>fi. 
High  education  and  large  salaries  of  colliery  viewers  in 

Durham,  2544,  2647. 
Education  of  Miners.     See  Miners. 
England. 

High  education  of  viewers  in  north  of  England.      Loss 
of  life  in  mines  less  there  than  in  Wales  or  Lancashire. 
2544-2549. 
Ventilation  of  mines  was  perfected   on  the  continent 

before  England,  2639-2645. 
Fees. 

Of  students,  in  science  schools  ;  difficult  to  collect,  2626, 

2627. 

Glasgow  Mining  School. 

Excellent  men  for  sub-officers  produced  from,  2499. 
Mining  schools  might  be  found  on  plan  of.  - 
The  school  dropped  off  from  nonpayment  of  fees  and 
withdrawal  of  contributions,  2626,  2627. 

Government. 
Stipend  of,  withdrawn  from  Bristol  mining  school,  2499- 

2504. 
Could  not  be  expected  to  support  mining  schools  in  all 

the  kingdom,  2578. 
Difficulty   of   supporting  science   schools,   even    when 

Government  aid  depends  on  continuance  of  contribu- 
tions, 2617. 
Government  would  be  justified  in  making  a  fair   tax 

on  coal  or  wages  for  purpose  of  scientific  education, 

2619-2623,  2648-2650. 
Lancashire. 

Loss  of  life  in  mines  less  in  north  of  England  than  in 

Lancashire ;  higher  education  of  viewers  in  the  north, 

2544-2549. 
Managers,  Viewers,  4-0.  of  Mines.     See  Miners. 

Mathematics. 

A  mining  course  should  include  mathematics,  2520,  2521 , 

2689. 

Though  not  taught  in  School  of  Mines,  useful  men  havt 
come  from  there,  2524. 
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BROUGH,  LIONEL,  Esq.—  cent. 

W<\'better  centre  for  a  mining   school   than    Bristol   or 
ar  ".'1"  2.S68.   It  would  accommodate  a  mining 
of  800,000,  8567  8570. 


pn          o         ,,  . 

Enormous  amount  of  wages  paid  in  ;  cost  of  a  mining 
school  an   inappreciahle    per-centage  on    the  wages, 

-7-2591. 
Salary  of  master  fot  proposed  school  at,  2625. 

Metallurgists. 

In  south-western  mining  district  there  ate  no  metallur- 
gists from  School  of  Mines  acting  as  managers,  2498. 

Miners  (Managers  and  Workmen). 

No  managers  in  south-western  mining  district  who  have 

been  educated  at  School  of   Mines,  2498.     Reasons 

assigned  for  this,  2525-2530. 
Fxcellent  men   for  sub-officers  produced    from  mining 

schools  of  Bristol  and  Glasgow,  2498,  2499,  2502. 
Many  managers    are    well-educated    men  ;    many  the 

reverse,  2506. 
Ik-tter  education  wanted  for  our  viewers  ;  proposition  ot 

Mr.  Nicholas  Wood,  2506. 
Many  students  went  from  Wales  to  Bristol  mining  school  ; 

schools  would  have  been  better  in  their  own  districts, 

2510-2512. 
Subjects  desirable  to  be  taught  to  young  working  miners, 

to  enable  them  to  become  overmen,  2517-2519. 
Higher  subjects  necessary  to  be  taught  to  viewers,  2517, 

2620-2584.    They  should  undergo  their  curriculum 

first,  and  then  work  underground,  2531,2538. 
The  viewer  class  are  educated  as  such  ;  occasionally  over- 

men become  viewers,  2532,  2533.    Those  training  for 

viewers  go  at  16  or  17  into  the  pit,  and  never  after  are 

able  to  have  a  university  education,  2534-2536,  2610- 

2613.    They  are  usually  ignorant  of  the  sciences  bear- 

ing upon  mining,  253/.    Attendance  at  a  school  of 

science  during  apprenticeship  would    be    desirable; 

previous  collegiate  education  better,  2614-2616. 
A  higher  scientific  education   essential  for  economical 

working  of  mines  and  safety  of  life,  2539,  2545-2547. 
Northumberland  and  Durham  said  to  possess  the  best 

educated  viewers,  2544. 
Were  viewers  scientific  men,  they  would  like  their  under- 

officers  to  possess  a  knowledge    of   science,  2549- 

2551. 
Viewers  not  favourable  to  mining  schools,  2553.     Pro- 

prietors, ,&c.  see  necessity  for  science,  2554,  2555. 
Recklessness  of  miners  would  be  checked  by  advanced 

education,  2556,2557- 
None  utterly  ignorant  came  to  Bristol  school  ;  about  a 

dozen  students  were  real  miners,  2559-2561. 
A  mining  population  of  200,000  would  be  accommodated 

by  a  mining  school  at  Merthyr,  2567-2570. 
Overmen  should  be  educated  in  schools  of  the  grade  of 

those  at  Bristol  and  Glasgow,  2579,  2580. 
Education   for  viewers  only  to  be  got  in  universities, 

2581. 

Vast  amount  of  wages  paid  to,  in  Wales,  2587-2590.  _ 
In  witness's  district,  workmen  would  be    glad  of  in- 

struction in  science,  and  are  sufficiently  numerous  to 

constitute  classes,  2594,  2595. 
High  scientific  education  of  Belgian  mining  engineers, 

but  they  have  less  practical  knowledge  than  those  of 

Britain,  2599,  2630. 
National  loss  of  coal  in  Staffordshire,  which  might  have 

been  avoided  if  viewers  had  been  better  educated,  2600- 

2602. 
Surveying  conducted  by  miners  with  reference  to  the 

magnetic  instead  of  the  true  north,  2606-2609. 
Wages  of  men  might  be  taxed  to  increase   education, 

2620-2622.  26  is  26">o. 
Instances  of  good  results  shown  by  viewers  of  scientific 

education,  2636,  2637. 
Educated  viewers  are  sometimes  passed  over  by  lessees 

(in  the  score  of  economy,  2646. 
Viewers  get  high  salaries,  especially  in  Northumberland 

and  Durham,  264?. 

Mines. 

Witness   is   inspector  of  coal  and  ironstone  mines   in 
smith-western   Britain,  2494-2497-     No  managers  of 
mines  in  this  district  from  Royal  School  of  Mines,  2498, 
2625-2630. 

Essential  subjects  of  education  for  managers  and  work- 
in,  n  of  mines.  2.-.06  ,  25  1  7~  2524  . 

Proprietors  of  collieries  withdrew  subscriptions  from 
Bristol  and  (llnsi/ow  mining  schools,  2499,  2502, 
2607-2610,3686,2687. 

ntific  knowledge  especially  essential  for  managers  of 
fiery  collieries,  2524,  2526,  2603-2605. 


BROUGH,  LIONEL,  Esq. — Mines — cont. 
Greater  economy  in  working  mines,  and  safety  of  life, 
would   result  from  higher  scientific  education,   253!), 
2545,  2546. 

Instances  of  colliery  proprietors  possessing  scientific 
attainments,  2540. 

Loss  of  life,  in  proportion  to  quantity  of  coal,  less  in  the 
north  than  in  Wales  or  Lancashire,  2546 ;  more  lost 
by  fall  of  materials  than  fire-damp,  2547. 

Necessity  for  scientific  knowledge  seen  by  proprietors  of 
mines,  2554,  2555. 

Owners  of  mines  in  Wales  and  Monmouthshire  have 
spoken  of  establishing  a  mining  school,  but  it  has  not 
been  taken  up,  2576,  2577. 

In  economy  of  working,  in  mines,  the  cost  of  a  mining 
school  would  be  repaid,  2592. 

The  future  deep  working  of  mines  will  involve  high 
scientific  attainment  as  to  ventilation,  &c.,  2596-2599. 

National  loss  of  coal  in  Staffordshire,  which  scientific 
knowledge  might  have  prevented,  2600-2(102. 

Explosions  in  mines  might  be  lessened  by  more  know- 
ledge of  science,  2603-2605. 

Danger  of  surveying  mines  with  reference  to  the  mag- 
netic and  not  the  true  north,  2606-2609. 

Scientific  education  of  the  highest  importance  in  mining, 
2613. 

A  tax  might  be  made  upon  produce  of  mines,  &c.  to 
extend  scientific  education,  2619-2623. 

More  accidents,  in  proportion  to  coal  worked,  in  Belgian, 
than  in  British  mines,  2631.  Natural  difficulties 
greater  in  Belgian  than  in  British  mines.  Less  fire- 
damp, 2632-2635,  2638. 

Ventilation   system    perfected  in   Belgium,   &c.   before 

Britain,  2636-2645. 
Mining  Proprietors,  Lessees,  fyc. 

Subscriptions  of,  withdrawn  from  Bristol  and  Glasgow 
mining  schools,  2499-2505,  2507-2510,  2626,  2627. 

Would  not  employ  a  viewer  who  had  not  been  practically 
educated  underground,  2530. 

Instances  of  scientific  knowledge  possessed  by  lessees  of 
collieries,  2540. 

Necessity  felt  by,  for  more  scientific  teaching,  2554, 
2555. 

A  science  school  for  Wales  and  Monmouthshire  has  been 
spoken  of  by  owners,  &c.,  but  not  taken  up,  2576, 

2577. 
Waste  and  accidents  might  be  lessened  if  lessees  were 

better  educated  in  science,  2602, 2605. 
Approval  of  a  tax  on,  for  increasing  scientific  education. 

2619-2623,  2648-2650. 
Economy  of,  sometimes  militates  against  appointment  of 

scientific  viewers,  2646. 

Mining  Schools. 

Those  of  Bristol  and  Glasgow  have  produced  excellent 
sub-officers,  2499.  The  schools  dropped  off,  from  non- 
payment of  fees,  and  withdrawal  of  contributions, 
2626,  2627. 

Want  of  one  in  Wales,  2510-2512. 

None  now  in  south-western  mining  district,  2514. 

Subjects  desirable  to  be  taught  in,  for  viewers  and  woik- 
men,  2517-2524. 

Viewers  not  favourable  to  mining  schools,  2553.  Pro- 
prietors, &c.  of  mines  see  necessity  for  scientific 
teaching,  2554.  2555. 

One  at  Merthyr  would  accommodate  the  mining  popula- 
tion of  Wales,  2567-2570. 

A  school  for  Wales  and  Monmouthshire  centre  has  often 
been  suggested,  2576,  2577- 

The  more  schools  like  Royal  School  of  Mines  the  better ; 
but,  to  educate  overmen,  Bristol  and  Glasgow  schools 
might  form  models,  25/8-2580. 

No  difficulty  in  getting  teachers  for  secondary  schools, 
2581. 

Teachers  of,  should  be  well  paid,  to  ensure  good  men, 
2585. 

Cost  of  mining  schools  would  be  an  inappreciable  per- 
centage on  amount  of  wages  paid  in  a  district,  25S5- 

2591,  2618.     The  education   would   repay  the   cost, 

2592,  2593. 

In  witness's  district,  men  would  be  glad  to  get  instruction 
at,  2594. 

Desirable  if  attendance  at  a  school  of  science  were  a 
necessary  part  of  training  of  a  viewer's  apprentice  ; 
previous  collegiate  education  better,  2614-2616. 

Difficulty  of  supporting  local  mining  schools,  2617,  2618. 
A  tax  upon  coal  or  wages  desirable,  to  increase  educa- 
tion, 2619-2623,  2648-2650. 

A  teacher  of  a  large  school  ought  to  receive  250/.  or  300/. 
per  annum,  2624,  2625. 

Difficulty  of  getting  the  fees  for,  2626,  2627. 
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Monmouthshire. 

Mining  school  for  Wales  and  Monmouthshire  suggested, 
but  not  carried  out,  25/6,  2577. 

Newport. 

A  better  locality  than  Bristol  for  a  mining  school,  2510. 
Northumberland. 

High  education  and  large  salaries  of  colliery  viewers  in, 

2544,  2647. 
Practical  Instruction. 

Colliery  viewers  must  have  been  practically  brought  uj> 

underground,  2530. 

Practical  knowledge  of  Belgian  mining  engineers  inferior 
to  that  of  British  miners,  2630. 

Royal  School  of  Mines. 

In  south-western  mining  district,  there  are  no  managers 
of  mines  or  metallurgical  works  who  have  been  edu- 
cated at  School  of  Mines,  2498.  The  students  have 
sought  employment  abroad ;  or  not  have  been  practi- 
cal workers  in  collieries,  which  would  prevent  them 
from  becoming  viewers,  2525-2530. 
Classes  of,  most  appropriate  for  teaching;  the  Bristol 

school  endeavoured  to  follow  the  plan,  2515. 
Though  mathematics  is  not  taught  in,  useful  men  have 

come  from  the  school,  2524. 

The  more  schools  there  are  like  the  School  of  Mines  the 
better,  2578,  25/9.     One  generation  could  hardly  tell 
the  value  that  has  resulted  from  it,  2592. 
Science  (generally). 

It  should  be  taught ;  not  acquired  by  excessive  study 

by  young  people  after  the  labour  of  the  day,  2540. 
Improved  state  of  scientific  education  in  Staffordshire, 

2543. 

Science  Classes  and  Schools.     See  Mining  Schools. 
Science  Teachers. 

No  difficulty  in  getting  teachers  for  secondary  schools, 

2581. 
Teachers  of  mining  schools  must  be  well  paid,  to  ensure 

good  men,  2585. 
Staffordshire. 

Improvement  of  scientific  education  in,  2543. 
Great  national  loss  of  coal  there,  which  might   have 

been  avoided  by  scientific  knowledge,  2600-2602. 
Surveying.     See  Mines. 
Swansea. 

A  better  locality  than  Bristol  for  a  mining  school,  2510. 
Tredegar. 

Great  mining  centre  of  south-west  district,  2564. 

A    mining    school    at     Merthyr    would    accommodate 

Tredegar,  2568. 
Ventilation  of  Mines. 

The   future  deep  working   of  coal  mines  will    involve 
high  scientific  attainment  as  regards  ventilation,  &c., 
2597-2599. 
System  of  ventilation  perfected  in  Belgium,  &c.  before 

Britain,  2636-2645. 
Wages. 

Cost  of  science  school  would  be  an  inappreciable  per- 
centage on  wages  in  such  a  district  as  Merthyr,  2586- 
2591. 

A  tax  on  miners'  wages  might  be  made,  to  extend 
scientific  education,  2619-2623,  2648-2650. 

Wales. 
A  mining  school  located  in  Wales  would  have  had  more 

support  than  that  at  Bristol,  2510. 
Loss  of  life  in  mines,  in  proportion  to  amount  of  coal, 

less  in  north  of  England  than  in  Wales,  2546. 
The  mining  population  of  Wales  would  be  accommodated 

by  a  mining  school  at  Merthyr,  2567r2670. 
A   school    for   Wales   and   Monmouthshire  centre   has 

often  been  suggested,  but  not  carried  into  effect,  2576, 

2577. 
Great  amount  of  wages  paid  in  Wales  ;  to  which  cost  of 

mining  schools  would  be  an  inappreciable  per-centage, 

2687-2690. 
Belgian  mines  less  fiery  than  those  of  Wales,  2638. 

Wood,  Mr.  Nicholas. 
Plan  of  education  for  colliery  viewers  proposed  by,  2506. 
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Ayr  of  Science  Students. 

Muny  of  the  rejected  Department  candidates  in  botany, 
probably  young  children.  Exceptional  case,  of  a  girl 
of  eight,  who  passed  in  the  elementary  stage, 


THOMSON,  TIIOMAH,  Esq.— oont. 
Botany. 

Witness  was  formerly  in  charge  of  Kounio  Garden  »t 
•'la;  1111,1  lias  acted  a*  Department  cxainr 
table  physiology  and  systematic  l,0t;.r 
••lit  years,-! 

Sound  knowledge  of  bot:iny  shown    by  u  fuir  prop., 
of  candidates,  and  higher  standard  reache.l 
last  few  years.     Last  year  ai  n,  on  aco 

the  change  of  system  ••<••,  4906. 

About  500  candidates  offered  thrmselvei  last  rear,  ; 
Many  teachers  of  botany  are   iiicomi>eteiit,  having  no 

practical  knowli 

In  the  medical  schools  there  are  botanical  lectureship*, 
but  there  are  no  classes  anywhere  for  train 
of  botany,  I-!/.,. 

Ages  of  rejected  candidates  in  botany  probably  leu  than 
those  who  have  passed.  One^ar!  of  i-i^ht  passed  in 
the  elementary  stage,  4S9<>. 

No  other  science  can  be  so  w.  11  taught  toyoung  children. 
N97.  Vegetable  physiology  is  not  adapted  to  children, 

TO./O. 

Examinations  in  systematic  botany  are   conducted   by 
^  means  of  living  .specimen-.  IV'li    I'ml. 
Teachers  must  have  passed  the  first  class  of  the  advanced 

stage,  4901. 
Remuneration   for  teaching   botany  is    so  small,  that 

masters  get  their  information  from  books,  instead  of 

studying  it  in  places  where  it  can  be  properly  learned, 

4907. 
Formerly  there  was  a  special  examination  of  teachers 

of  botany.     Witness  prefers  the   old    system,  4908- 

4918. 
There  has  been  a  gradual  improvement  in  the  teaching 

of  botany,  but  it  might  have  been  greater  if  the  old 

system  had  been  attended  to,  4919. 
It  is  illusory  to  teach  botany,  in  evening  winter  classes, 

from  books,  and  without  specimens,  4921^1929.    It 

should  be  taught  in  the  fields,  in  the  summer,  4930. 

It  would  be  well  to  confine  botanical  classes  to  the 

spring  and  summer  months,  49,'il. 
Vegetable  physiology  may  be  taught  at  any  time,  and  no 

one  should  be  allowed  to  study  that  subject  until  he 

had  passed  in  systematic  botany,  4931. 
Systematic  botany   could  not  be  properly  taught,   in 

winter,    and    without    specimens,    by   schoolmasters 

engaged  during  the  day  in  elementary  teaching,  1932. 
It  is  the  first  branch  of  natural  science  which  can  be 

taught  with  ease  to  children,  and  may  be  made  most 

attractive,  4933,  4931,  4936. 
Systematic  botany  should  be  taught  first,  and  vegetable 

physiology  later,  4935. 
Allusion  to  Professor  Huxley's  opinion  as  to  the  high 

value  of  the  study  of  botany,  4936. 
Cramming  is  as  easy  to  detect  in  botany  as  in  other 

subjects  ;  but  there  is  no  objection  to  botany  on  the 

ground  of  its  being  liable  to  cramming,  4937-1939. 
A  microscope  is  of  great  advantage  in  teaching  botany, 

4940,4941. 
There  are  about  30  or  40  teachers  of  elementary  botany 

connected  with  the  Department,  4944. 

Calcutta. 

Witness  has  had  charge  of  Botauic  Garden  at  Calcutta, 

4880. 
Children. 

A  girl  of  eight  passed  in  the  elementary  stage  in  botany, 
4896. 

Botany  can  be  taught  better  than  any  other  branch  of 
natural  science  to  young  children  ;  but  not  vegetable 
physiology,  4897.  It  might  be  introduced  with 
advantage  into  elementary  schools,  4933,  4934, 
4936. 
Cramming. 

Many  of  the  candidates  trn.st  to  cramming ;  but  that 
practice  varies  under  different  teach. 

Most  of  the  rejected  have  been  probably  prepared  by 
cramming  from  books  instead  of  being  taught  from 
living  specimens.  4902,  4903,  492."i. 

Can  be  detected  by  an  examiner  in  botany,  &c.  Re- 
markable instance  of  cramming  investigated  by  the 
Department,  where  30  or  40  papers  were  found  to  have 
been  dictated  and  learned  by  rote.  4:; 

No  objection  to  botany  on  the  ground  of  its  being  liable 

to  cramming,  4939. 
Elementary  Schools. 

Masters  of,  have  neither  time  nor  means  of  properly 
studying  botany,  4907.493;.'. 

Botany  might  be  taught  with  advantage  to  children  in 
elementary  schools,  4933,  4934. 
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Herbarium. 

An  herbarium  would  be  an   insufficient  substitute  for 

real  practical  teaching  of  botany,  4922. 
Huxley,  Professor. 

Opinion  of,  quoted,  as  to  the  high  value  of  botany  as  a 
means  of  mental  cultivation,  4936. 

Medical  Schools. 

In  all  the  schools  there  are  botanical  lectureships,  but  not 
specially  for  training  teachers  of  botany,  4895. 

Microscope. 

Except  for  the  very  elementary  stage  of  systematic  botany, 
a  microscope  is  a  requisite  for  every  science  teacher, 
4940,  4941. 

Plants. 

Living    plants  are   sent  for   description    in    systematic 

botany  examinations,  4893,  4899-4902. 
In  vegetable  physiology,  plants  were  not  used  in   the 

special  examination  of  teachers  formerly  held,  4908, 

4909. 
An  herbarium   is  an   insufficient   substitute  for  living 

specimens  in  practical  teaching,  4922. 
Practical  Instruction. 

Deficiency  of  teachers  in  practical  knowledge  of  botany, 
4888-4893.  Specimens  for  teaching  botany  can  always  be 

got  in  the  summer,  4897,  4930. 
Department  candidates  appear  generally  not  to  have  been 

taught  from  living  specimens  ;  by  aid  of  which,  and 

in  the  fields,  botany  should  be  taught,  4902,  4903, 

4921-4931. 
An   herbarium    is  an   insufficient  substitute    for    real 

practical  teaching  from  living  specimens,  4922. 
Science  and  Art  Department. 
Witness  has  acted  under,  as  examiner  in  botany,  for 

seven  or  eight  years,  4881. 
Considerable  good  effected  by  Department  system,  4882- 

4884. 
Witness's  suggestion  to  Department,  that  no  one  should 

study  vegetable   physiology  until  he  had   passed  in 

systematic  botany,  4931,  4935. 
Remarkable  case  of  cramming  investigated  by  Departs 

ment,  4937. 
There  are  about  30  or  40  teachers  of  botany  connected 

with  the  Department,  4944. 

Science  Classes. 

There  are  none  in  London  or  elsewhere  for  training 
teachers  as  instructors  in  botany,  4895. 

Science  Examination  Papers  (generally}. 
The  written  papers  are  the  only  means  by  which  exami- 
ners come  in  contact  with  candidates,  4882. 
The  schools  whence  the  papers  come  are  not  known  to 
the  examiner,  4894. 

Science  Examination  Papers  (in  Botany). 

A  considerable  amount  of  sound  knowledge  of  botany 

shown  by  the  papers  of  a  fair  proportion  of  candidates, 

4883. 
Many  of  the  papers  show  cramming,  but  that  practice 

varies  under  different  teachers,  4888,  4903. 
The  writing  and  spelling  of  most  rejected  papers  show 

the  candidates  to  be  probably  young  children,  4S.%. 
Great  difficulty  in  setting  a  paper  in  botany  sufficiently 

comprehensive  to  test  all  students,  4916. 
Remarkable  instance  of  cramming  discovered  in  30  or 

40  papers,  4937. 

Science  Examinations  (generally). 
The   Department  system  has  done   considerable  good, 

4882. 
The  higher  examinations  can  now  only  be  passed  by 

those  who  have  succeeded  in  the  lower ;  approval  of 

this  system,  4884,  4885. 
There  was  formerly  a  special  examination  for  teachers  ; 

now  they  have  merely  to  pass  the  highest  grade  of  the 

ordinary  examinations,  4891.  4892,  4908. 

Science  Examinations  (in  Botany). 

Much  sound  knowledge  Bad  improvement  shown  by 
Department  candidates  in  botany  during  the  last  few 
years,  4sw.",,  4S84. 

The  change  of  system  last  year,  that  no  one  be  allowed 
to  pass  the  higher  who  has  not  passed  the  lower  exami- 
nation, prevents  a  definite  opinion  of  the  result  being 
formed  at  present,  4S84,  4885. 

There  were  500  candidates  for  the  botany  examinations 
last  year,  48S(i. 

No  special  examination  now  for  teachers  of  botany,  &c., 
4891,  4^92,  -1908. 

Living  plants  are  sent  for  description  in  systematic 
botany  examinations,  4893,  4899-4902. 
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A  fair  proportion  of  candidates  show  they  have  been 

taught  from  living  specimens.     Most  of  the  rejected 

have   probably  been   taught  only  from  books,  4902, 

4903. 

In  the  special  examination  for  teachers  formerly  held, 
they  were  examined  with  specimens  lor  systematic 
botany,  but  not  for  vegetable  physiology,  4908,  4909. 
The  certificate  was  given  formerly  for  botany  sepa- 
rately, which  included  the  two  sections,  vegetable 
physiology  and  systematic  botany,  4912-4914. 
Great  difficulty  at  present  in  setting  a  paper  for  exami- 
nations sufficiently  comprehensive  to  test  all  candidates, 
4916. 

Preference  given  to  the  old  system  of  examination,  4917, 
4918.  Examinations  have  shown  a  gradual  improve- 
ment in  the  teaching  of  botany,  but  it  might  have 
been  more  rapid  if  the  old  system  had  been  attended 
to,  4919. 

Witness'  suggestion  to  Department,  that  students  should 
pass  in  systematic  botany  before  studying  vegetable 
physiology,  4931. 
Science  Examiners  (generally). 

Difficulty  of  their  forming  an  opinion  of  the  Department 
system,  through  not  coming  in  contact  witli  pupils,  or 
being  able  to  ascertain  their  after  career,  or  amount  of 
information  retained  by  them,  4882,  4887. 
Approval  of  examiners'  recent  plan,  that  no  one  should 
pass  the  higher  who  had  not  passed  the  lower  exami- 
nation, 4884,  4885. 
Examiners  do  not  know  the  schools  whence  their  papers 

come,  4894. 

Science  Examiners  (in  Botany). 

The  examiner  has  only  the  control  of  a  general  exami- 
nation over  the  attainments  of  a  teacher  of  botany. 
There  is  great  difficulty  in  setting  a  paper  to  test  these 
attainments,  4!)  Hi. 
An  examiner  can  as  easily  detect  cramming  in  botany  as 

in  other  subjects,  4937. 
Science  Students  (generally). 

Examiners  not  coming  in  contact  with  students,  except 
by  their  written  papers,  have  no  means  of  tracing 
their  after  career,  4882,  4887. 

A  student  who  has  passed  in  the  first  class  of  the  advanced 
stage  may  now  become  a  teacher  of  the  subject  in 
which  he  passes,  4915,  4916. 

Science  Students  (of  Botany). 
A  fair  proportion  show  a  sound  knowledge  of  botany, 

4883.     They  have  been  improving  year  by  year,  4 884. 
There  were  about  500  candidates  in  botany  last  year, 

4886. 
Many  of  them  trust  to   cramming ;  but  that  practice 

varies  under  different  teachers,  4888. 
Allusion  to  paper  containing  the  age  of  passed  candidates. 

Many  of  the  rejected  were  probably  young  children. 

One  girl  of  eight  years  of  age  passed  in  the  elementary 

stage,  4896. 
They  are  required  to  describe  living  botanical  specimens, 

4899-4902. 
Most  of  the  rejected  have  probably  been  taught  from 

books  instead  of  from  living  specimens,  4902,  4903. 
There  is  great  difficulty  now  in  setting  a  paper  to  test  all 

classes  of  candidates,  4916. 
No  means  of  knowing  by  whom  the  rejected  candidates 

were  taught,  4920. 
Are  probably  taught  from  books  instead  of  from  living 

specimens,  in  the  winter.     Objections  to  this,  4921- 

4929. 
Suggestion   of  witness  to   Department,  that    students 

should  not  study  vegetable  physiology  until  they  had 

passed  in  systematic  botany,  4931. 
Science  Teachers  (generally). 
Examiners  are  not  acquainted  with  either  teachers   or 

pupils,  4887. 
They  are  not  separately  examined  now,  but  merely  have 

to  pass  the  highest  grade  of  the  ordinary  examination 

in  every  subject  they  undertake  to  teach,  4891,  4892, 

4904,  4905,  4908. 
Every  teacher  should  possess  a  microscope,  4940. 

Science  Teachers  (of  Botany). 

Cases  of  cramming  vary  with  the  teachers,  4888. 

Many  undertake  to  teach  botany  without  a  competent 
practical  knowledge,  4889,  4890. 

Teachers  have  now  merely  to  pass  the  highest  grade  of 
the  ordinary  examination  in  each  subject  they  teach, 
and  the  examiner  cannot  test  their  qualifications,  as 
he  could  under  the  old  system,  4891,  4892,  4904, 
4905. 
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THOMSON,  THOMAS,  Esq. — Science  Teachers,  $c. — cont. 

There  are  no  classes  in  existence  for  training  instructors 

in  botany,  4895. 
Rejections  are  greatly  due  to  the  teacher  not  having  been 

properly  taught,  4903. 
Remuneration   of    teacher   so   small    that   there   is    no 

inducement    to     study    botany    where    it    could    be 

property  taught ;  and  teachers  of  elementary  schools 

have  neither  time  nor  means  of  studying  the  subject 

4!)06,  4907. 
In  the  special  examination  of,  formerly  held,  specimens 

were  used  for  systematic  botany,  but  not  for  vegetable 

physiology,  4908,  4909. 
In  the  former  examinations  they  received  a  certificate 

for  botany  separately,  including  the  two  sections  of 

vegetable  physiology  and   systematic   botany,   4912- 

4914. 
A   student  who  has   passed  in  the   first  class   of   the 

advanced  stage  may  now  become  a  teacher  of  botany, 

4915,  491(i. 

Value  of  a  microscope  to  science  teachers,  4940,  4941. 
There  are  about  30  or  40  teachers  of  botany  connected 

with  the  Department,  4944. 

Summer. 

Specimens  for  teaching  botany  can  always  be  got  in  the 
summer,  4897.  Pupils  should  be  taught  at  that 
season,  4930. 

Vegetable  Physiology. 

Should  not  be  taught  to  young  children,  4898. 
Living  specimens  were  not  used  in  the  examinations  in 

vegetable  physiology  formerly  held  for  teachers,  4908, 

4909. 
Vegetable  physiology  and  systematic  botany  were  the 

two  sections  which  teachers  had  to  pass  to   gain  a 

certificate  in  botany,  4912-4914. 
It  may  be  taught  at  any  season,  493] . 

Winter. 

Botany  students  in  the  country  are  improperly  taught, 
from  books,  and  in  the  winter,  4921-4931. 


ISELIN,  JOHN  FREDERICK,  ESQ.,  M.A.     (Index  of 
his  Evidence.) 

Animal  Physiology. 

Should  he  taught  in  elementary  schools,  592:?. 

Apparatus  for  Science  Purposes. 

More  laboratory  apparatus  required   now  than  formerly 

for  demonstrations  in  chemistry,  590IJ,  590". 
For  teaching  experimental  physics  not  so  abundant  as  for 

teaching  chemistry,  .0908. 

Same  amount  of  apparatus  and  demonstration  not 
required  in  elementary  schools  as  in  adidt  classes, 
6921. 

See  also  Laboratory  Apparatus. 

Arithmetic. 

More  attention  should  be  paid  to,  in  elementary  schools, 

5922. 
No  science   can    be   studied    without  a  knowledge   of 

decimals,  5922. 

Art  Schools. 

Number  of,  personally  inspected,  5923,  5924. 

Botany. 

Classes  for  botany  are  mostly  held  in  summer;  lectures 
in  winter,  and  out-of-door  instruction  in  spring^  and 
summer ;  they  are  few  and  widely  scattered,  5909-591 1 . 
Necessity  for  practical  observation  in  teaching,  5921 . 

Bristol  Trade  School. 

Founded  by  Canon  Moseley  ;  divided  into  two  branches, 
elementary  and  scientific ;  classes  of  instruction  in  the 
scientific  branch  ;  number  of  boys  in  ;  fees ;  grants 
from  Department  to  ;  future  career  of  boys  from ; 
regret  that  its  example  has  not  been  followed,  5945- 
5951. 

Burnley. 

Schoolmasters'  classes  for  instruction  in  teaching  ot 
science  held  at,  5905. 

Chemistry. 
More  adequate  apparatus  for  instruction  in,  to  be  found 

now  than  formerly,  5906,  5907. 
The  demand  for  services  of  science  teachers  in  chemistry 

would  be  more  in  certain  districts,  such  as  Liverpool, 

Bradford,  and  Huddersfield,  5941. 
Chemistry,  both  organic  and  inorganic,  taught  in  Bristol 

Trade  School,  5945. 

26000. 


IXKI.IN,  JOHN  !•'.,  K-.q.—  < 

cuu 

Sulij  Mutable    for  science   inin  •.   in 

elementary  schools,  6 

Number  nf    Moyt    in    Bri.vtol   Trade    Sehool,  and    their 

classes,  5!)  I.".. 
Interest    manifested    by   rhildr.-n     •  •  rU  ; 

ilill'n  ully  "I'  bringing  thnu   up  i,.   I'  i'»  sl«ii- 

ilani  of  examination, 

KCftOft,  Miirliiii,  n/  mill  Ilin/'liui/. 

Taught  in  Bristol  Trade  8 

•  'niiiij. 
Tendency  to  cram,  more  or  less,  under  thr  l><-,.artmrnt'i 

present   standard    examination  ;    the    introduction    "f 

elementary    instruction    in    nrienee    into    elementary 

schools  would  diminish  the  practice, 

••its.     See  Arithmetic. 
l-'.li  mi  nlnnj  Schools. 
Same    amount    of   apparatus    and     demount  rat  ion    not 

required  in,  as  in  adult  classes,  592  1. 
Subjects    most     lilting     t,.     be    taught     in  : 

geography,  animal  pbyuology,  elementary  mathe- 
matics, including  geometry,  and  the  higher  principles 
of  arithmetic,  5922. 

Desirability   of    introducing   elementary   instruction    in 
science  into;  it  would  diminish  cramming,  and  prepare 
pupils  for  more  serious  study,  5!/.iJ. 
Euclid. 

Geometry  cannot  he  taught  in  elementary  schools  while 

Euclid  is  a  text-book  in  secondary  schools,  59:.'-'. 
Evening  Schools. 

With  very  few  exceptions  science  schools  are  held  in  the 

evening,  5903. 
Examinations. 

Examinations  made  by  witness  arc  for  the  purpose  of 
forming  his  opinion  as  inspector  ;  examination  proper 
is  another  duty,  5898-5901. 

Cursory  examinations  of  schools  by  witness  and   Kuyal 
Engineer  officers  as  supplementary  to  their  duties  as 
inspectors,  5928-59.^;. 
Difficulty  of  getting  young  children  up  to  standard  of 

examination  of  Department,  5952. 
Exjjerimental  Physics.     See  Physim. 

Fees, 

In  Bristol  Trade  School,  59  I.'.. 

Fossils. 

Instructors  in  geology  seldom  form  collections  for  them- 
selves ;  public  collections  superior  to  private  ones, 

5915, 


Geoloyy. 
Not  well   illustrated  by  specimens  ;  number  of  classes  in 

geology  limited  ;  the  study  of  it,  so  far  as  it  goes,  very 

good,  6912  5914. 
Teachers  of,  seldom  form  private  collections  of  specimens  ; 

public  collections  an  superior  to  any  private  one-.  51'  15. 

591G. 

Geometry. 

Cannot  be  taught  in  elementary  schools  while  Euclid  is 

a  text-book  in  secondary  schools,  5922. 
Practical  geometry  taught  in  Bristol  Trade  School,  59  15. 

limpft'tion  of  Schools. 

Witness's  duties,  ns  inspector  of  science  schools,  are  those 

of  inspection  wholly,  as  distinguished  from  examina- 

tion. 5S97-589!). 
Number  of,  in  science  and  art.  personally  inspected  and 

cursorily  examined.  5923.  6824,  6928   .'liCKi. 
Regulations  of  Department  as  to,  are  generally  complied 

with,  5925,  592(i. 
Roval  Engineer  officers  assist  in,  and  in  the  cursory  ex- 

aminations pendant  thereto,  5928-5936. 

Attempt  at,  to  follow  example  of  Bristol  Trade  School, 
5945. 

Leeds. 

Schoolmasters'   classes   for    instruction   m  teaching  of 

science  held  at,  .r>90.>. 
Machinery  Construction.     See  Construction,  Machinery  and 

Buildiny. 
Manchester. 

Schoolmasters'   classes   for   instruction   in   teaching  of 

science  held  at,  5905. 
Mathematics. 

Elementary  mathematics,  i.e.,  geometry  and  the  lngn« 
principles  of  arithmetic,  should  be  taught  in  elementary 
schools,  5922. 
Taught  in  Bristol  Trade  School,  59  45. 
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ISKLIN,  JOHN  F.,  Esq. — cont. 
.Mfi-hiinics.  Theoretical  and  Applied. 

Taught  in  Bristol  Trade  School,  5945. 
National  School  Teachers. 

Have  taken  up  science  subjects  to  teach  after  regular 
school  hours;  good  effects  of  the  practice,  5952. 

Payments  on  Results. 
Are  made  only  on  reports  of  inspectors  of  Education 

Department;  never  on  witness's  reports,  5901. 
System  of,  adopted  at  Bristol  Trade  School,  with  good 
effects,  5947,  5948. 

Physics. 

Some  teachers  capable  of  giving  instruction  in,  have  not 

sufficient  apparatus,  5908. 
The   demand  for  teachers  of  science  in   experimental 

physics  would  be  chiefly  in  certain  districts,  such  as 

neighbourhoods  of  Liverpool,  Bradford,  and  Hudders- 

field,  5941. 
Taught  in  Bristol  Trade  School,  5945. 

Physical  Geography. 

Should  be  taught  in  elementary  schools,  5922. 

Pi-nctical  Instruction. 
Advantage  of,  to  teachers  of  chemistry,  5906,  5907.     In 

botany,  5910,  5921.     Deficiency  of,  in  the  teaching  of 

geology,  5912. 

Advantage  of,  to  teachers  generally,  5917- 
Should  be  extended,  especially  to  adult  classes,5918-5921 . 

Royal  Engineers. 
Officers  of,  assist  in  the  inspection  of  science  and  art 

schools,   and:  n  the  cursory  examinations    pendant 

thereto,  5928-5936. 
Science  and  Art  Department. 
Witness's   duties  as  inspector  of    schools  for    science 

instruction  in  connexion  with  the  Department,  5897— 

5902. 
Regulations  of,  in  science  and  art   schools,   generally 

complied  with,  5925,  5926. 
Facilities  afforded  by,  to  science  teachers  in  manufacturing 

districts,  5938. 
Payments  by,  to  Bristol  Trade  School,  5945. 

Science  Classes. 

Schoolmasters'  classes  for  instruction  in  teaching  of 
science  are  held  at  Manchester,  Leeds,  and  Burnley, 
5905. 

Classes  for  study  of  botany  are  few  and  widely  scattered ; 
are  mostly  held  in  summer,  5909-5911. 

Classes  in  geology,  as  in  botany,  not  numerous,  5913. 

Same  amount  of  apparatus  and  demonstration  not 
required  in  elementary  schools  as  in  adult  classes,  5921. 

Witness's  duties  as  inspector  are  confined  entirely  to 
science  schools,  5898,  5899 ;  which  are  chiefly  held  in 
the  evening,  and  attached  either  to  elementary  schools, 
or  mechanics'  institutes  or  clubs,  &c.,  5903,  5904. 

Number  of,  personally  inspected,  5923,  5924. 

Teachers  of  science  in  certain  subjects,  such  as  chemistry 
and  experimental  physics,  would  have  to  itinerate, 
because  of  the  few  classes  requiring  them,  5940-5945. 

Science  Teachers. 

Classes  to  instruct  teachers  in  the  teaching  of  science  are 

held  at  Manchester,  Leeds,  and  Burnley,  5905. 
Derived  their  knowledge  from  books  up  to  within  the  last 
two  years;   since  then  the  opportunities  afforded  in 
London  for  experimental  manipulation  have  been  of 
increasing  benefit,  5917-5921. 

Insufficient  number  of  competent  science  teachers 
throughout  the  country ;  facilities  afforded  by  Science 
and  Art  Department  to,  in  manufacturing  districts ; 
special  means  necessary  for  training  high-class  teachers, 
6937-5938. 

Their  sphere  of  action  depends  on  the  subjects  taught, 
6940-5944.  Would  probably  have  to  itinerate,  5942- 
5945.  Elementary  teachers  of  science  in  elementary 
schools  should  not  be  compelled  to  itinerate,  5944. 

See  also  National  School  Teachers. 
Science  Teaching. 

Desirability  of  introducing  elementary  science  teaching 
into  elementary  schools ;  it  would  diminish  cramming, 
and  prepare  pupils  for  more  serious  study,  5952. 
Sheffield. 

Private    trade   school  attempted    at,  without    success, 

6949. 

Trade  Schools.     See  Bristol  Trade  School. 
Training  College. 

Necessary  for  training  high-class  science  teachers,  5939, 
Worcester. 

Attempt  at,  to  follow  example  of  Bristol  Trade  School, 
59-15. 


DONNELLY,  CAPTAIN  J.  F.  D.,  R.E.    (Index  of    his 
Evidence.) 

Accommodation  for  Science  Purposes. 

Want  of  proper,  for  teaching  geology,  at  Jermyn  Street, 
6108,  6109. 

Want  of  accommodation  for  practical  laboratory  in- 
struction, 6178-6480. 

Age  of  Science  Students. 

Table  showing  ages  of  candidates,  number  examined, 
number  successful,  and  per-centage  of  successes,  in 
May  1870,  6104.   References  thereto,  6460,  64/1-6475. 
Apparatus/or  Science  Purposes. 

Assistance  given  in  shape  of  apparatus    for    chemical 
classes  by  Science  and  Art  Department,  6104.     Value 
of  apparatus  granted  to  schools  applying  for  the  special 
grant  in  aid  of  laboratory  expenses,  6105-6107. 
Architectural  Drawing. 

Twenty-seven  classes  teaching,  in  1867,  6082. 

Great  efforts  made  by  Science  and  Art  Department  to 

encourage,  6082. 
Art  Teachers. 

In  elementary  schools,  practice  of  Education  Department 

as  to  payment  of,  6089. 
Artizans. 

The  rule  restricting  payments  on  results  to  the  artizan 
class  should  not  simply  be  erased,  otherwise  artizans 
would  be  altogether  excluded  from  State  aid.  De- 
sirability of  abolishing  class  distinctions,  with  regard 
to  payments  to  teachers  of  science  to  artizans ;  the  line 
is  hard  to  draw;  all  classes  should  be  admitted ;  inter- 
pretation of  rule  36,  as  to  payments  to  teacher  for 
students  of  industrial  classes  only,  6445-6456. 
Bristol  Trade  School. 

Fair  course  of  science  instruction  organised  in,  6476. 
Few  schools  analogous  to,  6477. 

Candidates,  Science  and  Art  Department. 

Table  showing  ages  of,  in  May  1870,  number  examined, 
number   successful,  and   per-centage  of  successes   to 
numbers  examined,  6104.     Reference  thereto,   6461). 
6471-6475. 
Chemistry. 

Assistance  rendered  by  Science  and  Art  Department  in 
shape  of  apparatus  to  chemical  classes  largely  taken 
advantage  of.  List  of  schools  applying  for  special 
grant  in  aid  of  laboratory  expenses,  6104.  Value  of 
apparatus  granted,  6105-6107. 

Children. 

Change  in  revised  code  as  to  payments  in  respect  of 

children  of  labouring  poor,  6445. 
Secondary  schools,  where  boys  learn  science,  are  very 

limited  in  number,  6476. 

Classes. 
Number    of,    for    drawing     (geometrical,    mechanical, 

machine  construction,  and   free-hand,)   in  connexion 

with  Science  and  Art  Department,  6082. 
None  existing  in  1859  for  teaching  descriptive  geometry, 

6085. 
Per-centage  of  success  and  failure  in  classes  for  teaching 

geometry,  6086-6088. 

Class  Distinctions  and  Restrictions. 

Desirability  of  abolishing,  with  respect  to  grants  for 
science  instruction  and  payments  on  results  ;  the  line 
of  "industrial  classes"  or  "artizans"  is  difficult  to 
draw.  Interpretation  of  rule  36,  as  to  payments  to 
teacher  for  students  of  industrial  classes  only,  6445- 
6456. 

Collusion. 

In  Ireland,  between  students  and  teachers,  as  to  return 
by  latter  of  fees  paid  for  instruction ;  a  few  cases  of 
such  practice  in  England,  6433.  Difficulty  of  prevent- 
ing it,  6436.  Collusion  would  be  promoted  by  insisting 
on  payment  of  fees,  6444. 

Cost  of  Science  Instruction. 

Increase  of  science  teaching  involves  increase  of  cost; 
modes  of  meeting  it,  6445,  6452,  6469,  6470,  6480- 
6486. 

Cramming. 

The  more  efficient  the  teacher  the  more  liable  he  is  to 
cram,  if  he  desires  to  do  so ;  cases  of  really  bad  cram- 
ming often  by  the  ablest  men  ;  can  only  be  checked  by 
the  examiner  of  the  pupils  ;  under  a  proper  system  of 
examination  payments  on  results  would  check  the 
practice,  6099-6103. 
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DONNELLY,  CAPT.  J.  F.  D. — cont. 
Education  Department. 
Practice  of,  with  respect  to  payment  of  teachers  of  art  in 

elementary  schools,  6089. 
Possibility  of  giving  instruction  in  elementary  science  in 

schools  subject  to  action  of,  6457. 
No  payment  to  be  made  by,  to  pupils  receiving  payment 

from  South  Kensington,  and  vice  verm/,  (i  lf>K,  (i  I'.YI. 
It  and  Science  and  Art  Department  might  act  in  closer 
connexion  in  examination  of  pupils,  6461-6467. 

See  also  Samuelson,  Mr. 
Elementary  Classes  or  Schools. 

Payments  for  science  instruction  in  elementary  classes  are 
as  low  as  can  be,  compatible  with  encouraging  science 
instruction  to  the  artizan  class,  6452. 
All  teachers   of  science   in  elementary  schools  should 
receive  State  payment,  irrespective  of  class,  6445. 

See  also  Samuelson,  Mr. 
Euclid. 

Opinion  of  examiners,  that  knowledge  of  pure  theore- 
tical geometry  of  a  more  advanced  kind  than  is  found 
in  Euclid  is  absolutely  necessary,  6084. 
Evening  Classes. 

Science  instruction  in,  will  always  remain  casual,  6482. 
Examinations. 

Subjects  of  examination  of  students  limited ;  examina- 
tion of  pupils  might  be  carried  on  in  closer  connexion 
by  the  Education  Department  and  the  Science  and 
Art  Department,  6141-6147. 

No  effective  means  at  present  existing  for  practical 
laboratory  examinations;  the  Department  could  ar- 
range for  such,  if  not  checked  by  the  Treasury,  6478- 
6481. 

Since  the  abolition  of  special  examinations,  as  able 
teachers  have  obtained  qualifications  as  before,  6099. 

Examination.  Papers. 

Report  of  examiners,  that  the  conditions  of,  are  often 
neglected,  6084. 

Examiners. 
The  examiners  of  pupils  only  can  check  the  practice  of 

cramming,  6099,  6102. 
Desirability  of   increasing   sphere  of  action  of,  6469 

6470. 
Reports  of  science  examiners,  for  18/0,  as  to  the  state  of 

science  education,  quoted,  6084,  6085. 

Fees. 

Payment  of,  by  students  in  classes  in  connexion  with 
Science  and  Art  Department  not  absolutely  conditional, 
but  strongly  urged,  6432,  6433. 

Amount  of,  shown  in  Appendix  to  Science  Report  and 
Science  Directory,  6433. 

Collusion  between  students  and  teachers  for  return  of 
fees  paid  for  instruction,  chiefly  in  Ireland,  6433. 

Nonpayment  of,  in  science  classes  a  bad  thing,  but 
difficult  absolutely  to  be  prevented ;  fees  are  paid  in 
established  classes  where  local  interest  is  taken  in 
them ;  an  absolute  condition  that  no  grant  be  made 
unless  fees  be  paid  could  be  easily  evaded,  but  it  is 
the  only  way  to  meet  the  difficulty,  6436-6442. 

To  insist  upon  payment  of,  would  be  to  promote  collu- 
sion, 6444. 

By  admitting  all  classes  at  a  small  fee  the  existing 
restriction  of  State  aid  to  "  artizans  "  only  might  be 
abolished,  6448,  6452. 

Free-hand  Drawing. 

Errors  of  Professor  Jenkin  in  statistics  of,  6081,  6082. 
Efforts  made  by  Science  and  Art  Department  to  encou- 
rage, 6082. 

Geology. 
Teaching  of,  should  be  removed  to  South  Kensington. 

No  appliances  at  Jermyn  Street  for  proper  instruction 

in.     Geology  and  physical  geography  should  be  taught 

by  same  professor,  6108,  6109. 
A  teaching    collection  of  specimens   exists  at  Jermyn 

Street,  independent  of  the  museum,  6110,  6111. 

T  Fifty-two  classes  teaching,  in  1867,  6082.     Great  efforts 

made  in  Science  and  Art   Department  to  encourage 

instruction  in,  60S2. 
Reports  of  examiners  for  18JO,  on  state  of  education 

in,  quoted,  6083,  6084. 
Opinion  of  examiners  that  knowledge  of  pure  theoretical 

geometry  of  a  more  advanced  kind  than  is  taught  in 

Euclid  is  absolutely  necessary,  6084. 
No  classes   existing    in   1859   for  teaching   descriptive 

geometry,  6085. 
Per-centage  of  success  and  failure,  in  classes  for  teaching 

geometry,  6086-6088. 


DONNKI.I.Y,  CAIT.  J.  F.  J).— cont. 

Qaeernment  Grant*  in  ni/t  of 
To   evening   schools   an  'lulls;    private 

adventure  schools   would   take   great   lulvunl-i 

8451, 
Payments  on   account  of  rlrmrntnry  wi.  • 

cannot    bo   reduced   without    checking    iU    Mil  IIISH  . 

6468. 
Payments  nf  fees  by  students  in  classes  in  eonm 

with  Science  and  Art  Department  no  ib»<>lut<-  • 

tion  for,  but  strongly  urged,  <!!.'<:.'.  >'.  '• 
Propositions— with  regard  to  Sutc  aid  to  science  scli< 

as  applied  t<>  payments  on  results  to  artisan* 

regard  to  teachers  of  science  in  elementary  schools— 

and  with  regard  to  bond  fide  local  public  institutions, 

6445-6448. 

Inspectors. 

Those  who  have  not  received  scientific  instruction  :ire  <>f 
little  use  with  regard  to  laboratory  instruction.  Trrhni- 
cal  inspectors  necessary  to  meet  technical  work.  1. 1 
Such  work  done  by  the  present  inspectors  satisfac- 
torily performed,  6469. 

Jenkin,  Professor  Fleeming. 

Errors  stated  by,  in  statistics  of  geometrical,  mechanical, 

and  free-hand  drawing,  6081,  Ui-j. 
Erroneous  opinion  of,  as  to  higher  scientific  instruction, 

6089. 

Laboratories. 

List  of  schools  applying  for  special  grant  in  aid  nf  la- 
boratory expenses  from  Science  and  Art  Department. 
6104.     Value  of  apparatus  granted,  filOS-filn;. 
Defective  scientific  teaching  existing  for  want  of  practi- 
cal laboratory  instruction  ;  ineffective  means  ut  ]•< 
of  examining ;  Department  might  arrange  for  practical 
examinations,  if  not  checked  by  the  Treasury,  64/8- 
6480. 

See  also  Inspectors. 
Local  School  Boards  and  Committees. 

Powers  and  utility  of  local  authorities  in  dealing  with 

science  classes  and  schools,  6436-644:.'. 
Lord  President.     See  Science  and  Art  Department. 
Mechanical  Drawing. 

Professor  Fleeming  Jenkin 's  errors  as  to  statistics  relating 

to,  6081,  6082. 
Forty-three  classes  teaching,  in  1867 ;  2.000/.  paid  on  the 

science  side  for,  in  same  year,  60s:?. 
Great  efforts  made  by  Science  and  Art  Department  to 

encourage,  60S:.'. 
Reports  of  examiners  for  1870  on  state  of  education  in, 

6083,  COS  I. 
Mining  and  Metallurgy, 

Might  continue    to  be  taught  at  School    of   Mines, 

6108. 
Museum  of  Practical  Geology. 

Has  no  accommodation  for  proper  instruction  of  a  large 

class  in  physical  geography  and  geology,  610S. 
Possesses  a  set  of  specimens  for  lecture  purposes,  inde- 
pendent of  the  museum  collection,  6110,  6111. 

Payments  on  Results. 

Errors  of  Professor  Jenkin  in  statistics  relating  to,  ' 

Misconception  of  Mr.  Samuelson  as  to  payment 
"  simply  "  by  Education  Department  on  results  of 
teaching  science,  6089-609S. 

Returns  of,  show  that  as  able  teachers  have  obtained 
qualifications  since  the  special  examinations  were  done 
away  with  as  before,  609!*. 

Under  a  proper  system  of  examination  payments  on 
results  would  check  the  practice  of  cramming, 
6103. 

Change  in  revised  code  as  to  payments  in  respect  of 
children  of  labouring  poor.  The  restriction  on  pay- 
ments on  results  in  favour  of  the  artizan  class  should 
not  simply  be  removed,  otherwise  artizans  would 
be  excluded  from  State  aid  altogether;  all  classes 
should  be  admitted,  subject  to  certain  restrictions 
6445. 

If  laboratory  work  be  demanded  in  connexion  with 
technical  instructors  and  examiner*  would  he  requisite, 
lilliS.  But  if  this  be  carried  nut  to  grrat  extent,  tlia 
cost  of  administration  would  much  exceed  the  pay- 
ments on  results,  6469-6471. 

No  regulation  existinu  by  which  payment*  mi  results  are 
made  in  respect  of  laboratory  instruction.  li!7S. 

Per-centage. 

Of  sueivs  and  failure  in  classes  for  teaching  geometry. 

6Q86-6088. 

Of  successes  to  numbers  examined  of  candidates  in  May 
1870,  6104. 
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Physical  Geography  and  Geology. 

veomiiuHlation  at  Jermyn  Street  for  teaching  a  large 
class  Bt  ;  the  class  should  go  to  South   Kensington  ; 
'  *-"-,  be  taught  by  same  professor,  6108,  61i>:'. 


Pltimnnth. 

Action  of  local  committee  at,  on  appealing  to  Depart- 

ment, (i  1  1:.'. 
Practicil  Kxaminatinr. 

A  short  ri  r«  rocr  one  in  chemistry  might  be  arranged  by 

Lord  President.  6INI. 

No  ett'ri-tivi-  means  existing  Cor  practical  laboratory  exa- 
minations. (i  17*  1)181. 


Pricate  Ailcnitnrc 

Should  hi-  excluded  from  all  State  aid  to  science,  except 

with  regard  to  the  artizan  class,  6147,  644S. 
The  establishment  of,  cannot  be  prohibited,  644!). 
Would  take  advantage  of  Government  grants  for  science 

instruction,  6461, 
J\i  risftl  Code. 
Change  by,  of  clause  as  to  payments  made  for  children 

of  labouring  poor,  6445. 

Payments  to   students   under,  should  be,  by  Education 
Department  or  Science  and  Art  Department,  but  not 
by  both,  6458,  645!). 
Limitation   of  subjects  under,  in  which   students  may 

be  presented,  6461  . 
Samuelson,  Mr. 

His    misconception    as   to    proposition   for    Education 
Department  "  simply  "  to  pay  for  results  in  teaching, 
6089-6098. 
Scholarships. 

Science  instruction  in  secondary  schools  already  to  some 
extent  encouraged  by  elementary  schools'  scholarships 
and  Science  and  Art  scholarships,  which  are  working 
well,  6486,  6187. 
Schools. 

List  of  schools  applying  to  Science  and  Art  Department 
for  special  grant  in  aid  of  laboratory  expenses,  6104. 
See  also  Secondary  Schools. 

Science  and  Art  Department. 

Table  showing  ages  of  candidates  examined  by,  numbers 
examined,  numbers   successful,   and    per-centage   of 
successes,  in  May  18/0,  6104. 
Assistance  rendered  by,  in  apparatus  for  laboratory  ex- 

penses, largely  taken  advantage  of,  6104-6107. 
Payment  of  fees  by  students  in  classes  in   connexion 
with,    no    absolute  condition,    but    strongly   urged, 
6432,  6433. 
Students  paid  by,  should  not  be  paid  also  by  Education 

Department,  6458,  6459. 
Limitation  of  subjects  under,   in  which  students  may 

be  presented,  6461. 
It  and  the  Education  Department  might  act  in  closer  con- 

nexion in  the  examination  of  pupils,  6462-6467. 
Has  no  existing  regulation  authorizing  payments  on  results 
in  examinations  for  laboratory  instruction  ;  the  want 
attempted  to  be  met  by  aiding  laboratory  instruction 
in  chemistry  ;  the  Lord  President  and  Vice-president 
could  arrange  for  a  short  practical  examination,  if  not 
cheekeil  by  the  Treasury  ;  it  would  cost  a  great  deal, 
6478-6481. 
Science  Cluxsex. 

Payment   by  students   of  fees   in,   in    connexion   with 
Science   and   Art   Department,    not    absolutely   con- 
ditional, but  strongly  urged,  6432,  6433. 
Proportion  of  local  contributions  of,  not  known,  6434. 
Most  successful  where  local  efforts   have   been    made; 
difficulty  of  preventing  collusion  in,  between  teachers 
and  students,  as  to  payment  of  fees;  impossibility  of 
refusing  to  recognise  a  second  committee  where  one 
already  exists,  6436-64  ID. 

Establishment  of  rival  schools  or  classes  cannot  be 
hindered,  643S,  6139. 

nbitity  of  having  advanced  classes,  in  addition  to 
elementary  classes,  6I."»7. 
Science  Jtsntiiiners.     See  Exami* 
Scirnce  Directory. 

If  tli  ysii  in  of  aid  under,  be  opened  to  all,  the 

artizr  '  uld  probably  be  excluded  from  State 

aid  altogether,  and  private  adventure  schools  will  take 
large  advantage  of  it,  6445. 

Interpretation  of  Rule  36,  as  to  payments  made  to  quali- 
fied teachers  for  instruction  of  students  of  industrial 
classes  only,  6456. 


DONNELLY,  CAPT.  J.  F.  D.  —  cont. 

Science  Instruction. 

Erroneous  opinion  of  Professor  Jenkin  as  to  ;  method 

proposed  by  Department  for  promoting.  6(189. 
Payments  for  elementary  science  instruction  cannot  be 

reduced  without  checking  its  increu.se,  6452. 
Possibility  of  having  more  advanced  instruction  in  science, 

either  in  advanced  classes  or   in   secondary   schools, 

6467. 
Under  Science  and  Art  Department,  might  be  improved, 

by  being  more   systematized,   but  secondary  schools 

where  boys  learn  science  are  very  limited  in  number. 

Most  of  the  freijiienturs  are  adults,  6476. 
With    regard    to   evening   classes,    will    always   remain 

casual  ;    but    in    secondary    schools    might    be   on    a 

definite  and  systematic  plan,  (i  1S2  (i486. 


Report  of  examiners  for  1870,  as  to  deficiencies  of,  in 

geometry,  608),  6085. 
Ages  of  successful,  and  their  per-centage,  6460,  6171- 

6175. 
Science  Teachers. 

Opinion  of  science  examiners  that  teachers  are  generally 

inefficient  from  want  of  a  more  extended  knowledge 

in  geometry  than  can  be  obtained  from  Euclid,  6084, 

6085. 
The  more  efficient  the  more  able  to  cram  ;  an  able  man 

has  more  capacity  for  cramming,  in  being  able  to  judge 

of  specialities  of  examiner,  6100-6102. 

Secondary  Schools. 

Desirability  of  organising  a  system  of  science  instruc- 

tion in,  6476. 

Science  instruction  in,  might  be  arranged  on   a  syste- 
matic plan,  being  already  encouraged  by  elementary 
schools'  scholarships  and  by  Science  and  Art  scholar- 
ships, 6482-6486. 
South  Kensington. 

Desirability  of,   as   the    locality   for  teaching   physical 

geography  and  geology,  6108-6111. 
Special  Examintiliinis.     See  Examinations. 
State  Aid  to  Science  Schools.     See  Government  Grants  in 
aid  of  Science. 

Statistics. 

Errors  in,  in  evidence  given,  noticed,  6080.  Errors  of 
Professor  Jenkin  as  to  statistics  of  geometrical,  me- 
chanical, and  free-hand  drawing,  6081,  6082. 

Teachers  of  Art.     See  Art  Teachers. 
Teachers  of  Science.     See  Science  Teachers. 


SALES,  HENRY  11.,  ESQ.    (Index  of  his  Evidence.) 

Age  of  Science  Students. 

Yorkshire  Board  of  Education  has  reference  to  students 

over  12  years,  6113. 
Instruction  in  physical  science  given  to  children  at  10 

years  in  Yorkshire,  6123-6125,  6196-6198. 
Apparatus  for  Science  1'nr/mses. 

Deficiency  of  apparatus  for  science  classes  formerly  ; 
payment  withheld  now  for  imperfect  apparatus,  6129, 
6131-6131. 

Artizans. 

Desire  for  instruction  by  ;  success  of  lectures  in  science 

given  at  Leeds,  6144. 
Do  not  attend  museums  because  there   is  no  one   to 

explain  them,  6218. 
Chemists. 

Students  in  Leeds  Mechanics'  Institute  mostly  chemists 

and  druggists'  apprentices,  6136,  613/. 
Children. 
Instruction  of,  in  physical  science,  in  primary  schools, 

6123-6125,6196-6198. 
College  of  Science.     See  Training  Colleges. 
Contributions  for  Science  Purposes. 
Aid  given  by  employers    in   Yorkshire  to   mechanics, 
institutions,  6145-6147. 


Department  system  has  led  to  cramming  ;  which  pro- 
perly organized  schools  might  obviate,  6129,  6190, 
6194. 

Physical  geography  a  subject  for,  6196. 
Diirliinii. 

Extension  of  University  system  to  science  subjects, 
6207. 

Dyeing. 

Many  students  of  Leeds  Mechanics'  Institute  are  con* 
nected  with  dyeing,  6138. 
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Education  Act. 

brough* about  by 


Elementary  Education. 

For  adults;  examinations  were  held  last  year  at  °6 
centres  in  Yorkshire,  and  certificates  and  priz'cs 
awarded,  6117. 

Elementary  Schools. 

Instruction  of  children  in  science  in,  6123. 

Desirable  that  Science  and  Art  Department  add  a  lower 

standard  of  examination  applicable  to,  61.ri(l  6l.r>3 
Might  be  taken,  with  science  schools,  in  one  graduated 

system  of  inspection,  6178-6182. 
Endowed  Schools'  Commission. 

Would  allow  exhibitions  to  be  held  in  proposed  York- 

shire  college  of  science,  6149. 
Evening  Classes. 
All  classes  are    held     in    the    evening    in    Yorkshire 

mechanics'  institutes,  6119. 
Examinations. 

With  reference  to  primary  education  for  adults,  exami- 
nations were  held  last  year  at  26  centres  in  Yorkshire, 
6117. 

See  Science  Examinations. 
Exhibitions. 

To  be  held  at  proposed  Y'orkshire  college  of  science 
6149. 

Fees. 
Paid   by  students   in   Yorkshire   mechanics'  institutes, 

6141. 

In  proposed  Yorkshire  college  of  science,  6148. 
Paid  at  schoolmasters'  science  classes  at  Leeds,  6154. 
Field  Clubs. 

Have  lately  arisen   in   Yorkshire,   in    connexion   with 

mechanics'  institutes,  6144. 
Government  Grants  in  aid  of  Science. 
No  State  assistance  given  to  Yorkshire  Union  or  York- 
shire Board  of  Education,  6120,  6121. 
Withheld  where  class  is  deficient  in  apparatus,  6131. 
Grant  has  sometimes  defrayed  expenses  and  remunera- 
tion of  teacher,  6141-6143. 
Proposed  Yorkshire  college  of  science  to  be  carried  out 

without  aid  from  Science  and  Art  Department,  6168. 
Not  much  public  money,  but  more  liberal  treatment, 
necessary  for  establishing  local  training  colleges,  6214. 
Hull. 

Science  classes  at  Hull  in  connexion  with  Young  People's 

Institute,  6122. 
Inspection. 

Objection  to  Department  system  of,  6173-6182. 
Science   inspectors   should   be  qualified  by  professional 

training,  6177- 
Elementary  and  science  schools  might  be  taken  in  one 

graduated  system  of  inspection,  6178-6182. 
Keighley. 

Establishment  of  the  trade  school  at,  6127. 

Mechanics'  Institute  at,  entirely  due  to  manufacturers, 

6147. 
Laboratories. 

Mechanics'  institutes  in  Yorkshire  which  afford  labora- 
tory instruction,  6136-6140. 

Intention  of  training  colleges  to  establish,  6221,  6222. 
Lectures. 

Science  lectures  forartizans  at  Leeds,  6144. 
Leeds. 

Science  lectures  at,  to  working  men,  6144. 
Excellent  museum  at,  6216. 
London. 

Objection  to  a  central  science  training  college  in  London, 

6202-6210,  6219. 
Manufacturers. 

Contribute  to  support  of  mechanics'  institutes  and  science 

in  Yorkshire,  6145-6147. 
Keighley  institute  entirely  due  to,  617. 
Proposed  science  college  for  sons  of,  in  Y'orkshire,  6148. 
Mechanics'  Institutes  in  Yorkshire. 

Under  Y'orkshire  Union  and  Board  of  Education ;  in- 
spection, examinations,  &c.,  6113-6118,  6122. 
Classes  in,  held  in  the  evening,  (il  1!'. 
Certificated  teachers  employed  in,  6120. 
Laboratory  instruction  in,  6136—6140. 
Lectures  to  working  men  at  Leeds,  6144. 
Field  clubs  arising  in  connexion  with,  6144. 
Contributions  of  employers  in  aid  of,  6145-6147. 
See  Science  Classes. 


SALBH,  HENKV  H.,  rUq.—cont. 
Method, 


'"  * 


M<  <  Imd  department  essential  in  a  college,  62284230, 

Metropolitan  Colltye  of  Science  (propoied). 

Country  teachers  should  not  be  made  to  go  to  Loti.l,,n 
tor  training  ;  establishment  of  such  a  college  won 

be  a  mistake.  620J  'i.Mu,  i,_']'i. 
Not  many  pupil  teachers,  after  up*  u,mlj  fc 

likely  to  enter  such  a  college,  623  1  ,  > 
Museum*. 

Excellent  museum  at  Leeds,  6216. 

No  mechanics'  institutes  in   Yorkshire  provided  with  • 
museums  not  valuable  unless  explained,  (i.'lt;  , 

Payment  on  Results. 

whcrc  cla"  "  deflcicnt  in  - 


3e  teachers  in  Yo^»hire  dependent  upon,  (il  II- 

1  5hould  i 


Physical  Geography. 

Class  on,  for  schoolmistresses,  6161,  6165. 

A  subject  for  cramming,  6196,  61!)s. 
Practical  Instruction. 

Mechanics'  institutes  in  Yorkshire  which  afford  practical 
instruction,  6136-6140. 

Primary  Schools.     Sec  Elementary  Schools. 
Pupil  Teachers.     See  Teachers. 
Revised  Code. 

Prejudicial  to  elementary  teaching,  6123. 

I'A-ils  brought  about  by,  will  be  corrected  by  Education 
Act,  6225,  6226. 

Schoolmasters  and  Schoolmistresses. 

Certificated  teachers  employed  in  mechanics'  institutes  of 

Yorkshire,  6120. 
Science  classes   instituted  for,  in   Yorkshire,   not  now 

continued,  6122,  6123,  6154,  616.x 
Science. 

Scientific  education  in  Yorkshire  (1867),  6122,  (iU'.i. 
Botany,  zoology,  &c.  beginning  to  be  studied  in" York- 

shire,  6144. 

Lectures  on  science  to  working  men  at  Leeds,  61 1 1. 
Subjects  of,  in  institutions,  should   be  prescribed   bv 

authority,  6193. 
Children  of  10  capable  of  receiving  instruction  in  physical 

science,  6123-6125,  6196-61 9S. 

Science  and  Art  Department. 

Schools  connected   with,   in    Yorkshire    (1867),    6122, 


System  of,  leads  to  cramming,  6129. 

Payment  withheld  by,  where  class  is  deficient  in  appa- 

ratus, 6131. 
"i  orkshire  college  of  science  to  be  carried  out  without 

grant  from,  6149,  6166. 
Desirable  that  a  lower  standard,  with  a  lower  remunera- 

tion, be  added  to  examinations  of,  61,">n  i 

6187. 
System  of  payments  on  results  unsatisfactory  ;  should 

include  results  of  attendance,  6170. 
Objection  to  Department  system  of  inspection,  617.'{- 

Objection  to    sudden   raising    of  standard   bv,   C>\*t'<- 

6188. 
Department  system  is  becoming  very  beneficial,  6189- 

I>1!M. 


. 

Should  specify  subjects  that  must  lie  taken,  (i! 
By  frequent  changes,  has  lost  the  confidence  of  teachers 

6202. 
Pupil-teachers  (members  of  science  classes)  may  be 

pected  to  pass  examinations  of,  at  end  of  apprentice- 

ship, 6231. 


Science  Classes. 
Formerly  instituted  in  Yorkshire  for  certificated  masters 

and  mistresses  of  primary  schools,  61  L'_  .vj_ 

6165. 

Department  system  of,  leads  to  cram,  (il  - 
Proposed  college  of  science  in  Yorkshire  for  student* 

who  pass  through  Department  classes.  61  |>. 
Objection  to  system  of  inspecting  ;  graduated  inspection 

desirable,  6173-6182. 
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SALBS,  HBNRY  H.,  Esq.— cent. 

Science  Examinations. 

Desirable  that  a  lower  standard,  with  a  lower  remunera- 
tion be  added  to  Department  examinations,  6150- 
6153,  6183-61S7. 

System  of,  becoming  beneficial;  subjects  should  be 
prescribed  by  Department,  6189-6195. 

Science  Inspection.     See  Inspection. 

Science  Students. 

Classes  formerly  instituted  for  schoolmasters  and  school- 
mistresses in  Yorkshire,  6122,  6123,  6154-6165. 
Instruction  to  boys  in  Yorkshire  from  10  years  of  age ; 

they  belong  to  class  of  skilled  workmen,  6124-6128, 

6196-6198. 

Tendency  to  cram  by,  6129. 
Keceiving  practical  instruction  in  Yorkshire  mechanics 

institutes,  6136-6140. 
Fees  paid  by,  in  science  classes,  6141. 
Proposed    college  of  science   in   Yorkshire    for   giving 

higher  instruction  to,  6148. 
Lower  Department  standard  desirable  for,  6150-6153, 

6183-6187. 
Science   subjects   for  adults   should  be   prescribed    by 

authority,  6193. 
Pupil-teachers,  after  apprenticeship,  unlikely  to  enter  a 

college  of  science,  6231,  6232. 
There  should  be  science  pupil-teachers,  6233. 

Science  Teachers. 

Deficient  apparatus  for,  formerly,  6129. 

Dependent  upon  payment  for  results,  6141-6143. 

Instruction  of,  scholarships  for,  &c.,  in  proposed  York- 
shire college  of  science,  6201. 

Department,  by  frequent  changes,  has  lost  confidence  of 
teachers,  620:.'. 

Objection  to  a  central  training  college  for,  in  London, 
6202-6210,  6219. 

Instruction  in  method  essential  for,  6211-6213,  6228- 
6230. 

Remuneration  of,  6219,  6220. 

The  best  were  educated  under  former  system  in  training 
colleges,  6227. 

Science  teachers  should  have  authorized  science  pupil- 
teachers,  6233. 

Teachers. 

Pupil-teachers,  after  apprenticeship,  would  not  be  likely 
to  enter  proposed  college  of  science  in  London,  6231, 
6232. 

See  Science  Teachers. 

Training  Colleges. 

Establishment  of  laboratories  in,  6221,  6222. 
Great  number  of   students  and  improved  curricula  of 

study  in,  at  present ;  best  teachers  now  were  formerly 

trained  in,  6223-6227. 
Probable  foundation   of,  in    several  populous   centres, 

6207. 
Instruction  in  method  in,  essential,  6211-6213,  6228- 

6230. 
Pupil-teachers,  after  apprenticeship,  would  not  be  likely 

to  enter  a  London  college  of  science,  6231,  6232. 

Yorkshire. 

Scientific  education  in,  in  1837,  6122. 

Increase  of  study  of  natural  history  in,  6144. 

Feeling  in,  that  the  county  does  not  receive  science  aid 

in  proportion  to  taxes,  6145,  6166. 
Contributions  of  employers  in,  to  mechanics'  institutions, 

6145-6147. 
Teachers  in,  should   not    have  to   go  to   London   for 

instruction,  6203-6205. 

Yorkshire  Board  of  Education,   and   Union   of  Mechanics' 

Institutes. 

( Ibject  and  mode  of  action  of,  6113,  6199,  6200. 
130  institutions  in  the  Union  ;  inspection,  examination, 

teachers,  &c.  of  these,  6113-6120. 
lleport  to  Union  on    scientific  education   in   Yorkshire, 

6122. 
No   one  connected  with  the  management   of,    derives 

pecuniary  benefit  from  Science  and  Art  Department, 

CIS!). 

See  Mechanics'  Institutes  in  Yorkshire. 

)      is  hire  Cnlli-yc  of  Science  (proposed). 
Attention  to  be  paid  to  working  men's  lectures  in,  6144. 
Object,  scheme   of    instruction,   fees,   and   estimate   for 
building  proposed  college,  614S,  6201,  620(1. 

ing  of  county  for,  not  tested  to  anv  extent,  6166, 
6167. 

Expected  to   be  carried   out  without   State   aid,  6168, 
6169. 


MIALL,  LOUIS  C.,  ESQ.    (Index  of  his  Evidence.) 

Artisans. 

Could  not  prepare  for  examination  Professor  Huxley's 

"  Physiology  "  in  a  two  years'  course,  6264-6266. 
Science  classes  in  Bradford  not  attended  by,  6298-6300. 
Advantage  if  payment  on  results  were  not  confined  to 

artizans,  6311,  6312. 

Bradford. 

Witness  is  member  and  secretary  of  Philosophical 
Society  in,  6236. 

Superiority  of  Philosophical  Society  students  to  those  of 
Science  and  Art  Department ;  no  opportunity  of  com- 
paring them,  6267,  6305,  6306. 

Science  instruction  in ;  Department  system  working  not 
so  well  as  in  other  parts,  6237-6241,  6288,  6289. 

Contributions  for  scientific  instruction  by  Philosophical 
Society  and  Mechanics'  Institute  in,  6295. 

Dissatisfaction  in,  with  Science  and  Art  Department, 
6296,  6297. 

Success  of  Philosophical  Society's  classes,  6301,  6302. 

Contributions  for  Science  Purposes. 
Given  by  Philosophical  Society  and  Mechanics'  Institute 

in  Bradford,  6295. 
Uncertain  whether  Bradford  people  would  contribute  in 

conjunction  with  Science  and  Art  Department,  6296, 

6297. 

Cramming. 
Pays  better  than  practical  teaching,  6251. 

Directory  (Science  and  Art). 

Text-books  recommended  by,  mostly  excellent,  6249. 

Dyeing. 

Instruction  in  chemistry  of  dyeing  to  be  given  in  Brad- 
ford science  class,  6302. 

Examination. 

Advantage  of  a  literary  examination  for  science  students, 
6290-6293. 

Huxley,  Professor. 

Book  of,  on  physiology,  could  not  be  prepared  for  ex- 
amination by  artizans  in  a  two  years'  course,  6264- 
6266. 

Industries. 

Department  science  classes  can  produce  no  effect  upon 
6303. 

Keighley. 

Building  for  science  teaching  at;   plans  submitted  to 

Department,  6268. 
Hesitation  of  committee   to   connect  themselves   with 

Department,  6275,  62/6. 

Lecture  Rooms. 

Desirable  that  they  should  be  constructed  with  a  sloping 
floor,  6268. 

Mechanics'  Institute. 

Large  annual  sum  to  be  given  by,  in  Bradford,  for 
science  instruction,  6295. 

Payment  on  Results. 

If  teachers  looked  only  to,  they  would  not  give  practical 

instruction,  6250,  6251,  6256. 
Should   be   increased  where  candidate     pass    practical 

examination,  6284. 
If   not  confined   to   artizans,   teachers   would  benefit, 

6311,6312. 

Philosophical  Society.     See  Bradford. 
Physiology. 

Recent  examination  in ;  best  man  plucked,  6258-6262. 
Professor  Huxley's  book  on,  could  not  be  prepared  for 
examination,  in  a  two  years'  course,  by  artizans,  6264- 
6266. 

Practical  Instruction. 

Department  system  respecting,  defective,  6241,  6244. 

Written  examinations  not  a  test  of,  6244,  6252,  6253. 

Best  teachers  make  a  point  of  giving,  6245. 

Would  not  be  given,  if  teachers  looked  only  to  pay- 
ment, 6250,  6256. 

An  essential  feature  in  all  the  Bradford  science  classes, 
6257. 

Payment  on  results  should  be  increased  for  practical 
examinations,  as  involving  more  expense  and  trouble 
in  preparing  candidates,  6284,  6285. 

Practical  examinations  would  result  in  fewer  candidates 
and  increased  cost ;  which  would  be  compensated  if 
payments  on  results  were  general ;  many  assistant 
examiners  would  be  required,  6287,  6308-6317. 
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MIALL,  Louis  C.,  Esq. — cont. 
Science. 

Defects  in   present  science   system  are, — training  and 

qualification  of  teachers  too  low ;  imperfect  teaching 

owing  to   want   of   practical   examination ;    subjects 

taught  should  he  prescribed,  6277-<'-s7. 

A  connected   system  of  elementary  instruction  might 

grow  up  side  by  side  with  existing  regulations,  6294. 
Science  and  Art  Department . 

Does  not  encourage  practical  teaching  ;  subjects  too  ex- 
tensive ;  questions  too  difficult,  6241-6243. 
Text-books  recommended  by,  mostly  good ;  objections  to 

some,  6249. 

Incentive  to  cram  under,  6250,  6251. 
Objection  of  many  science  teachers  to  connexion  with 

6256,  6257. 

Small  number  of  genuine  students  turned  out  by,  in 

west  riding  of  Yorkshire,  6267. 
Desirable  that  Department  should  require  a  sloping  floor 

for  lecture-rooms,  6268. 
Existing  regulations  of,  should  not  be  hastily  superseded 

6294. 
Doubtful  if  Bradford  people  would  contribute  to  science 

in  conjunction  with,  6296,  6297. 
No  effect  on  industrial  occupations  can  be  produced  by 

science  classes  of,  6303. 

Science  Classes. 

In  Bradford ;  practical  instruction  given  in,  6237-6239, 

6257,  6301,  6302. 

Small  number  of  genuine  students  turned  out  by  De- 
partment classes  in  west  riding  of  Yorkshire,  6267. 

Department  classes  produce  no  effect  on  industrial  occu- 
pations, 6303. 

Science  Examinations. 

Department  questions  too  difficult,  6243,  6318-6320. 

No  written  examination  is  a  practical  test;  viva  voce 
examination  indispensable,  6244,  6252,  6253,  6258- 
6262,  6269-6274. 

Imperfectly  educated  students  and  teachers  often  pass 
the  examinations,  6247,  6248. 

Practical  Department  examinations  would  exclude  many 
teachers  and  students,  unless  payments  on  results  were 
general ;  many  assistant  examiners  would  be  required, 
6254,  6255,  6287,  6308-6317. 

Students  prepared  specially  for,  would  get  inferior  in- 
struction, 6263. 

Payments  should  be  increased  (on  account  of  extra  ex- 
pense incurred)  for  candidates  who  might  pass  practical 
examinations,  6281,  6284. 

Science  Examiners. 

A  large  staff  of  assistant  examiners  would  be  necessary 
for  conducting  practical  examinations,  6314-6317. 

Science  Students. 

Department  course  too  extensive  for,  6242. 

Imperfectly  educated  students  often  pass,  6247. 

Practical  instruction  given  to,  in  Bradford  classes,  6257. 

Case  of  best  candidate  of  four,  in  physiology,  being 
plucked,  6258,  6259. 

Preparation  of,  solely  for  Department  examination,  would 
result  in  attainment  of  inferior  instruction,  6263. 

Small  number  uf  genuine  students  turned  out  by  De- 
partment classes  in  west  riding  of  Yorkshire,  6267. 

Bradford  Philosophical  Society  students  contrasted  with 
those  of  Science  and  Art  Department,  6267,  6305, 
6306. 

More  expense  and  trouble  in  giving  practical  instruction 
to,  than  preparing  by  books,  6284. 

There  would  be  fewer  students  at  first  if  practical  in- 
struction and  examination  were  introduced,  6287, 
6308-6313. 

Advantage  of  a  literary  examination  for,  6290-6293. 

Science  Teachers. 

Department  course  too  extensive  for,  6242,  6321. 

The  best  make  a  great  point  of  practical  illustration ; 

others  are  indifferent,  6245. 

Imperfect  teachers  can  obtain  certificates,  6247,  62  IS. 
If  they  looked  simply  to  payment,  teachers  would  not 

give  practical  instruction,  6250,  6251. 
Practical  Department  examinations  would  exclude  many, 

6254,  6255. 
Objections  of  many,  to  be  connected  with  Department 

system,  6256,  6257. 
Payment  to,  should  be  increased,  for  students  who  pass 

in  practical  examinations,  6284. 
Present  qualification  for,  too  low,  6321. 

Text-looks. 

Recommended  by  Science  and  Art  Directory,  mostly 
excellent,  6249. 


MIALL,  LOUJH  C.,  KKJ.  —  cont. 
Yorkshire  (Wett  Riding). 

Small  number  of  genuine  science  »tudcnts  turned  out  by 

rtmcnt  in,  62(17. 

COOMBER.  THOMAS.  Hsu.     il,, 

Accommodation  for  Si  ,„„.,. 

Good  room*  for  drawing  at  Bristol  Trad, 
Age  of  Science  Studnit*. 

At  Bristol  Trade  School,  boys  pus,  fro,:  iry  to 

science  part  at  12;  bdW  which  n«<-  |,r,T 
Department    examinations    cannot    br    mmm. 
8346,  BWl,  636 


/or  Science  Pur/miei. 
Good  in  BristolTrade  Srho..l,  <;:cil.  t;;i;jj. 

Apprentices  to  Chemists,  #0.     See  Chemistry. 
Artizans. 

Payments  on  results  confined  to,  in  Bristol  Trade  School, 

OOol  . 

Pharmaceutists'  apprentices  and  assistants  considered  an 

artizans  by  Science  and  Art  Department,  6.'.- 
Removal  of  conditions  respecting  artizans  would   but 

little  affect  Bristol  Trade  School,  6383-6. 
Bristol. 

All  the  young  people  engaged  in  managing  mines  in 

neighbourhood   of,    have    been    educated  at  Bristol 

Mining  School,  6409-6411. 
Local  cultivation  of  science  in,  642S 
Proposal  to  form  a  high  science  school  in,  which  should 

include  medicine,  commerce,  engineering,  manufac- 

tures, and  mining,  6428-6431  a. 

Bristol  Trade  School. 

Witness   has  been   head-master  of,  for  15  yean;   also 

science  teacher,  &c.,  6321-632S. 
Subjects  taught  in,  6329,  6413.     Good  apparatus  ;  rooms 

well  adapted  for  drawing,  6330-63, 
History  of  foundation,  and  connexion  of  affiliated  mining 

school  with,  6334,  6397-6401. 
Attended  by  mining  school  students  for  chemistry  and 

drawing,  633.5,  6336. 
Evening    classes    in,  attended    by    an    association   of 

pharmaceutists,  6337. 
Students  belong  to  manufacturing  and  mechanical  trades  ; 

latter  chiefly,  6338.     After  leaving,  they  c-ontinuc  their 

education  in  the  evening  school,  (>.'i3!),  '6340. 
Examinations   of,   are  conducted   by   Science  and  Art 

Department,  6341. 
A  scholarship  awarded  to,  by  Royal  School  of  Min 

foster  study  of  mining;  three  students  have  taken  it, 

6342.     Positions  held  by  these  students,  63  IM. 
A   favourable  medium   for  gaining  scholarships,  (i.ill. 

6345. 
160  boys  (between  10  and  17)  in  the  school  ;  100  of  these 

not  learning  science.     Mostly  leave  at  15,  as  i; 

refuse  apprentices  beyond,  6346.     MOM  ]><>%••-  ], 

science  school  after  examination,  6317.  6:<|s.     Those 

who  have  left  the  school  have  occupied  good  posi-  : 

634.9,6401,6412. 
Teaching  in,  of  high  value  as  mental  training,  fi3f>0. 

Desirable  to  teach  practical  chemistry  to  upper  form  of 

boys,  6351,  6352. 
Five  masters  in  the  school,  (i.'Ktf.     For  practical  instruc- 

tion, a  laboratory  assistant  would  be  wanted,  6354. 
Fees  and  expense  of  day  school,  6355,  6356. 
To  add  laboratories  to,  though  essential  for  teaching 

chemistry  and  physics,  would  entail   great  expense, 

6357. 
Addition  to  subjects  of  study  in,  not  desiri 

Present  subjects  studied  by  every  pupil,  63,r>9.     Pro- 

posed attempt  at  instruction  connected  with  trades 

6360. 
Boys  under  12  in,  do  not  work  for  Department  examina- 

tions, 6361,  6365-6.'«>S.     They  are  taught  mathematics 

before  12  years,  636:),  6370. 
Payments  on  results  in,  only  obtained  forartizan  pupils; 

the  school  would    ln>  little  affected  by  alteration  of 

this  condition,  6381-6387- 
Similar  technical    school  to,  established  at   Keighlcv, 

6388. 
Success  of  Bristol  school  ;  attributable  to  hard  work 

only,  6390-6397. 

Difficulty  of  finding  teachers  for  such  a  school.  ' 
Exhibitions  under  Department  in,  <; 
Instruction  in  evening  school  controlled  by  Department 

syllabus,  6399. 
Mining  portion  of  school  ;  income,  teacher,  lectures,  &c., 

6402-6407,  6413. 
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COOMBKR,  THOMAS,  Esq.-Bro/oi  Trade  School-covt. 
Managers  of  mines  in  neighbourhood  of  Bristol  educated 
'  at  the  school,  6409-6411.         ..  . 

Proposed  study  of  practical  mining  for  Bristol  Trade 

iuol  students,  6412. 
Some  students  reside  in  Bristol,  others  come  from  South 

\\ :,!,,.  6414. 
Prospectuses  of  school  handed  in,  6431a. 

Chemistry. 

Lectureships  in,  in  Bristol,  held  by  witness,  6328. 

Practical  instruction  in,  to  chemists'  apprentices,  £c., 
in  Bristol  Trade  School,  6330.  Evening  classes 
attended  by  an  association  of  pharmaceutists,  633  / . 

Laboratories  essential  for  teaching  chemistry,  63al- 
6364,  6357. 

Some  points  of  chemistry,  &c.,  may  he  taught  to  hoys 
under  12,  but  not  sufficient  for  Department  examina- 
tions, 6371,  6376-6378. 

Teachers  of,  should  exhibit  power  to  handle  tools,  &c., 
6422-641' 1. 

Children.     See  Science  Students. 

Commerce. 

Proposal  to  include  commerce,  with  mining,  &c.,  in  a 
high  scienc3  school  at  Bristol,  6428-6431. 

Contributions  for  Science  Purposes. 
Only  50/.  a  year  subscribed  for  Bristol  Trade  School, 

6356,  6392. 
Immense  public  spirit  existing  at  Bristol,  which  might 

be  evoked  in  this  direction,  6131a. 

Cossham,  Mr. 

Valuable  support  given  by,  to  Bristol  Irade  School, 
6400,6401. 

Cos*  of  Science  Instruction. 
At  Bristol  Trade  School,  6355-6357,  6402. 

Drawing. 

Artificer's  drawing  taught  in  Bristol  Trade  School,  6329, 
6335. 

Economy. 

Effected  by  affiliation  of  mining  school  to  trade  school 

at  Bristol,  6335. 
"Would  be  effected  by  union  of  several  science  schools  in 

one  institution,  6428-6430<z. 
Education. 

Advantage  of  continuing,  in  night  classes,  after  leaving 

day  school,  6340. 

Elementary  Schools.     See  Schools. 
J''nt/ineering. 

Proposal  to  include,  with  medicine,  mining,  &c.,  in  a 
high  science  school  at  Bristol,  6428-6431«. 

Euclid. 

Text-book  in  geometry  in  Bristol  Trade  School,  6370. 

Evening  Classes.     See  Science  Classes. 
Examinations,     See  Science  Examinations. 

Fees  for  Science  Instruction. 

In  Bristol  Trade  School.    These  would  he  but  slightly 

affected  by  alteration  of  conditions  respecting  artizans, 

6355,  6383. 
On  withdrawal   of  Mr.   Cossham  from    Bristol  Trade 

School,  fees  were  raised  to  present  standard,  6401. 
Mining  teacher  in  Bristol  Trade  School  receives  30/.  from 

fees,  6402. 

Geometry. 
Taught  to  boys  under  12  in  Bristol  Trade  School,  6370. 

Keiyhley. 

Establishment  of  technical  school  at,  on  plan  of  Bristol 
Trade  School,  6388. 

Laboratories. 

Of  the  highest  importance  for  teaching  practical  chemistry 
and  experimental  physics,  6351,  6357. 

Mackworth,  Mr. 

Originator  of  Bristol  Mining  School,  6334,  6400,  6401. 

Manufactures. 

Proposal  to  include,  with  mining,  medicine,  &c.,  in  a 
high  science  school  in  Bristol,  6428-643 la. 

Mathematics. 

Boys  under  12   taught  mathematics   in   Bristol  Trade 

School,  6369,  6370. 

Want  of  mathematical  teaching  in  Royal  School  of 
Mines,  6425 

Mulicine. 

Proposal  to  include  with  engineering,  commerce,  &c., 
in  one  high  science  school  at  Bristol,  6428-6431«. 


COOMBEB,  THOMAS,  Esq.— cont. 

Mininy. 

Scholarship  awarded  to  Bristol  Trade  School  by  Royal 

School  of  Mines,  to  foster  study  of  mining,  6342. 
Most  managers  of  mines  near  Bristol  have  been  educated 

at  Bristol  mining  school,  6409-64 1 1 . 
Proposed  study  of  practical  mining  for    Bristol  Trade 

School  students,  6412. 
Proposal  to  include,  with  medicine,  engineering,  &c.,  in 

one  high  science  school  at  Bristol,  6428-£431a. 

Mining  Schools. 

Proposals  for  establishing  in  South  Wales  or  Monmouth- 
shire; with  prospectus,  6415,  6416. 
Necessity  for  affiliating  a  mining  school  to  some  other 
institution,  6428. 

See  Bristol  Trade  School. 

Morgans,  Mr.  William. 

Formerly   sub-manager  of    Brendon    Hill   iron   mines. 

Teacher  of  mining  in  Bristol  Trade  School,  6405. 
Practical  instruction  in  mining  and  surveying  proposed 

to  be  given  by,  to  students,  6412. 

Moseley,  Canon. 

Connexion  of,  with  Bristol  Trade  School,  6397,  6431a. 

Museums. 

One  of  the  best  provincial  museums  is  in  Bristol ;  pro- 
posals for  utilizing  it,  6428. 

Payments  by  Results. 

Confined  to  artizans  in  Bristol   Trade   School,   6MS1- 

6387. 
As  a  qualification  to  earn  payments  on  results,  teachers 

of  chemistry   and  physics  should   exhibit   power  to 

handle  tools,  &c.,  6422-6424. 

Pharmaceutists. 

An  association   of,   attend   evening   classes   at   Bristol 

Trade  School,  6337. 
Pharmaceutists'  apprentices  and  assistants  considered  as 

artizans  by  Science  and  Art  Department,  6382. 
Physics. 
Laboratories  essential  for  teaching  experimental  physics, 

6351. 
Some  physics  may  he  taught  to  boys  under  12,  but  not 

sufficient  for  Department  examinations,  63/l-().'i7.'i. 
Teachers  of  physical  science    should  exhibit  power  to 

handle  tools,  &c.,  6422-6424. 
Practical  Instruction. 

In  Bristol  Trade  School,  boys  are  employed  in  preparing 

experiments ;  some,  who  are  chemists'  apprentices,  are 

instructed  entirely  in  practical  chemistry,  (i.'i.'iO. 
Proposed    practical   instruction    in    chemistry,   mining, 

engineering,  &c.  to  be  given  in  connexion  with  Bristol 

Trade  School,  6360,  6412. 
Department  teachers  of  chemistry  and  physics  should 

exhibit  power  to  handle  tools,  &c.,  6422. 

Royal  School  of  Mines. 

Witness  studied  science  in,  6325. 

Scholarship  awarded   by,  to  Bristol  Trade   School,  to 

foster  study  of  mining,  6342. 
Desirable  to  add    mathematical  teaching.     Professors' 

assistants    wanted,    to    explain    difficulties,   and    to 

accompany  students  to  mines,  chemical  works,  &c. 

Too  long  a  vacation,  6425-6428. 

Scholarships.     See  Bristol  Trade  School. 

School  of  Practical  Mining. 

Proposed  to  be  established  in  South  Wales ;  prospectus 
of  same,  6415,  6416. 

Schools,  Elementary. 

Science  not  taught  in,  in  witness's  district ;  recent 
legislation  has  altered  that,  6417-6419.  Might  be 
introduced  with  advantage,  6420,  6421. 

Science. 

Boys  under  12  cannot  work  rigorously  at  science,  though 

they  may  learn  some  points,  (1346,  6361,  6365-6368, 

63/1-6380,  6420. 
Contemplated   teaching   of  applied    science   in   Bristol 

Trade  School,  6359,  6360. 
Not  taught  in  elementary  schools  in  witness's  district 

recent  legislation  has  altered  that,  6417-6419.     Might 

be  introduced  with  advantage  into  elementary  schools, 

6420,6421. 
Mining  and  medical  schools  should  be  affiliated  to  some 

institution  of  general  science,  6428. 
Local  cultivation  of  science  in  Bristol,  6428. 
Proposal  to  found  a  high  science  school  at  Bristol,  for 

teaching  pure  and   applied   science,  and  to   include 

medicine,  commerce,  engineering,  manufactures,  and 

mining,  6428-6431«. 
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Berlin  Univerrity. 

Introduction  of  science  in,  7256. 
Cambridge  Univerrity. 

Introduction  of  science  in.  , 
Chemistry, 


113 


, 

Test  imposed  by  on  teachers  of  chemistry  and 

exhibit  po™  to 


Science  Classes. 


Contributions  for  Science  Purpoiet. 
Amounts   subscribed 


<*   Owen. 


connected  ™t".  in  Bristol,  for  11 


Anclaas3se°sCioafti0Brl-0/,PTar?a^Uiists  attend   the  ™"™S      Deffrees' 
lasses  ot  Bristol   Trade  School,  6337.     Manv  minils 

who  have  left  the  day  school  also  attend,  6340    P  P 
Science  Examinations. 

<K  conducted  by  Science  and 

)  undergo,  6346,  6361,  6365- 

Prize  in  second  graVcannot  be  taken  without  passing 
first  grade;  approval  of  this  system,  6363,  6364  * 

Do  not  show  that  ability  to  handle  tools,  &c,  which  is 
essential  for  teachers  of  chemistry  and  physic!,  6422- 

Science  Instruction. 

RnvrtSf°flf;h?ristol,Trade  School>  6329-6333. 


Cost  of  Science  Instruction.     See  Ou>«u 


See  London  University.     Owen*  College 
elementary  Schoolmasters 

centre  for 


evening 


See  Science  Teachers 


High  value  of,  as  mental  training,  6350. 
Science  Students. 


Fees. 


«_njj    w(  j,     uooi/j  U'i^U. 

Une  month  sufficient  vacation  for.  6425-64^7 

See  Bristol  Trade  School. 
Science  Teachers. 
Difficulty  of  finding,  for  Bristol  and  Keighley  schools, 

MattBri,ClieltTltary  S°h.001s  Study> in  eveni"g  classes 
at      istol,  to  become  science  teachers   6417 

iroperly  educated  in  training  college,  teachers  might 
6420,  642ient        lnstruction   in   elementary   schools, 

In   chemistry  and    physical    science,   teachers    should 

show  power  to  handle  tools,  &c.,  6422-6424. 
Technical  Instruction.     See  Science 
Trades. 

Followed  by  Bristol  Trade  School  students,  6338,  6339 
Vacations. 

^^   u^C2°-°642SMineS;  °"e  m°nth 
Wales. 


with 

V>Oileffe.  &C      7'2fiH—  7**/;'i 

Gottingen. 

Introduction  of  science  in  University  of,  7255 
Germany. 

Introduction  of   science   into    the  old  nnivcrsitie« 

«S2S£E  alle"  as..in  s;:ecial  sch?ol«.  - 

lessened    their 


from  South 
Sch°01  in   South  Wales, 


GREENWOOD,  J.  GOUGE,  Esa.    (Index  of  his 
lividence.) 

Accommodation  for  Science  Purposes. 
Demand  for,  led  to  Owens  College  extension  movement 

Act  of  Parliament. 

»ranted  by  Act  of  last 


Government  Grants  in  aid  of  Science 
Applications   for,   from   Owens    College.      Government 
control  over  coUege,  in  consideration  of  grunt    Bfa"J 
nutter  of  negotmtion,  7266-7269,  7271,  l'^'"  ^ 

Conditions  under  which  State  aid  might  be  granted  to 

Owens  College,  &c.,  7269,  7308-7318. 
Heidelberg. 

Introduction  of  science  in  University  of  7"S5 

Lectures  given  in  theclass.cal  seminarium  a"t,  b'v  members 

of  higher  teachers'  class  to  lower,  7296,  7/j-s 
Huxley,  Professor. 
Valuable    scheme    of   evening    science    instruction  for 

Owens  College  proposed  by,  7292. 
Laboratories. 

Cost  of  proposed  laboratory  for  Owens  College  7"6' 
Lancashire. 

of 


Age  of  Science  Students. 

At  Owens  College,  students  range  from  14  to  24  years  of 

age  and  upwards,  7251,  7359. 
America. 

Multiplying  degrees  in,  has  lessened  their  value,  7351 
Artizans. 

Manchester  Working  Men's  College  absorbed  in  Owens 
College  evening  classes,  7251. 

W^  rtl^eXhlbifio\S.  held   ^  artizan   candidates  for 
Whitworth  scholarships,  7283 

(L°Pn  t£°  holders  of  Run™ey  artizan  scholarship  in 
Uwens  College  ;  more  may  be  expected   7287 

aVrtr,f  !°leZ™S  a  Department  exhibition, 
because  he  had  to  hojd  it  in  London  or  Dublin  • 
objections  to  this  plan,  7287,  7348-7350 

tion  forSnT  7300.C'  * 

See  Working  Classes. 
26060, 


Larger  number  of  Science  and  Art  Department  classes 

in,  than  in  any  similar  area  in  England,  7 
Literature. 

Study  of    should  be    combined  with   science,   in    one 

institution,  7254,  7319-7327,  7360,  7361. 
London  University. 

Owens   College   studies  adapted  for    degrees  of   7"-,7 
8*'  g°  t0><  than  to   the   old   universities,' 


Approval  of  degrees  being  g.ven  by,  to  Owens  College 
students,   /351.  ,;*,2.     MlK|,t  l,c  ,,lade  more  public, 
if   London   University  held  an  occasional  session  in 
Manchester,  7352,  7356. 
Magnus,  Professor. 

Opinion  of,  quoted,  as  to  science  teaching  and  technical 

instruction,  7283. 
Manchester. 
Necessity  for  science  being  taught  in.  even  more  than  in 

London,  &c.,  7253,  7254. 

Meeting  at  to  forward  Owens  College  extension,  7266 
Desire  in  Manchester  for  increased  scientific  instruction 

for  industrial  classes,  7300. 
Site  in,  for  Owens  College,  7301-7307. 
Large  amount  of  science  teaching  in  Manchester  district 


<,          . 
Advantage  of  its  position  for  students,  7310.  7341. 

oB 
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(ilU  KNWOOD,  J.  GOUGE,  Esq. COnt. 

Me  thod.     See  Professor  of  Method. 
Ovens  College. 

Witness  is  principal  of,  7250. 

Foundation,  students,  evening  classes,  &c.,  of,  7251, 

Locality  of,  has  had  a  marked  influence  on  the  education 

provided  in,  7-53. 

Advantage  of  combination  of  literature  and  science 
studies  in.  Students  select  subjects  of  study,  7254- 
7_';>7, 7319-7327. 

Endowments,  fees,  &c.  in,  7258-7263. 
Application  from  College  to  Government,  7266-7269. 
Growth  of  science  department  in ;  Owens  College  exten- 
sion, 7264-7282,  7301-7307. 
Conditions  under  which  State  aid  might  be  granted  to, 

7269,  7308-7318. 

Artizan  students  in,  holders  of  Rumney  scholarships ; 
two-fifths  of  students  are  sons  of  Manchester  ware- 
housemen, &c.  ;  many  from  surrounding  districts, 
7i'87-72!)l.  Few  go  to  old  universities;  most  go  to 
London  University,  7342,  7343. 

Case  of  artizan  student  in,  who  relinquished  a  Govern- 
ment exhibition  because  he  was  obliged  to  go  to 
London  or  Dublin;  objection  to  this  system,  7287, 
7348-7350. 

Success  of  evening  classes  in  the  College ;  527  attend ; 
means  of  methodizing  instruction  incomplete,  7292- 
7294. 

Valuable  system  of  evening  instruction  in  the  College 
proposed  by  Professor  Huxley,  but  funds  insufficient 
to  carry  it  out,  7292. 
Payment  on  results  by  Department  would  not  cover 

expenses  of  evening  classes  in,  7293. 
A  special  class  might  be  held  in,  for  those  likely  to 

become  teachers,  7295,  7296. 
The  College  fund  is  considerable,  and  has  been  subscribed 

by  a  few  individuals,  7298. 
A  professor  of  method  in  the  College  desirable,  but  he 

should  be  an  assistant  professor,  7331-7337. 
Owens  College  a  good  centre  for  instruction  of  school- 
masters; positions  of  some  so  instructed,  7338-7341. 
7344-7347. 

Inexpedient  for  the  College  to  grant  degrees ;  the  London 
University  does  the  work  effectually,  but  might  hold  a 
session  in  Manchester,  7351-7358. 

Oxford  University. 
Introduction  of  science  in,  7255. 

Professor  of  Method. 

Would  be  desirable  in  an  institution,  but  he  should  be 
as  an  assistant,  7334-7337. 

Royal  School  of  Mines. 

More  than  one  such  centre  of  the  highest  scientific 
teaching  should  be  provided,  7629. 

Rumney  Scholarships.     See  Scholarships. 
Scholarships. 
Admirable  scholarships   founded  by  Mr.  Rumney,  for 

artizans  ;  must  be  held  now  in  Owens  College,  7287. 
Great  impulse  given  to  study  of  science  by  exhibitions 

of  Sir  J.  Whitworth,  7283,  7285. 
Science. 
With  literature,  should  be  studied  in  one  institution, 

7254,  7319-7327,  7360,  7361. 
Necessity  for    science  in  Manchester  greater  than  in 

London,  &c.,  7254. 

High  value  of  science  as  culture  and  discipline,  7254. 
Danger  of  the  application  of  science   becoming   more 

regarded  than  science  itself,  7254,  7283. 
Higher  scientific  instruction  not  self-supporting,  7269. 
Introduction    of     science    into    English    and    German 

universities,  7255. 
Desire  in   Manchester  district  for  increased    scientific 

education  of  industrial  classes,  7300. 
See  Owens  College. 

Science  and  Art  Department. 
Owens  College  would  be  glad  to  avail  itself  of  the  251. 

offered  by,  on  condition  of  a  like  sum  being  raised, 

7284-7286. 
Case  of   an  artizan  who  had  to  forego  a  Department 

exhibition  because  it  was  to  be  held  in  London  or 

Dublin;  objection  to  this  plan,  7287,  7348-7350. 
Larger  number  of   Department  classes   in   Lancashire 

than  in  any  similar  area  in  England,  7339. 

Science  Students. 

Students  of  all  classes  derive  benefit  from  the  study  of 
science,  72.>1. 

Sue  Owens  Collcye. 


GREENWOOD,  J.  GOUGE,  Esq.— cont. 

Science  Teachers. 

Best  training  for,  is  under  good  professors  ;  instruction 
in  a  normal  college  has  advantages,  but  also  defects, 
7295. 
Might   be  trained  to  method  in  Owens   College,   as  at 

Heidelberg,  7295,  7296,  7328-7330. 
Teachers  might  practise  teaching  in  Manchester,  if  there 

were  a  gradation  of  schools  there,  7331-7333. 
A  teacher  of  method  desirable  in  an  institution,  but  he 

should  be  an  assistant,  7334-7337. 
Owens  College  a  fortunate  centre  for  instructing  teachers, 

7338-7341,  7344-7347. 
Positions  held    by   science  teachers  trained  in   Owens 

College,  7345. 
Society  of  Arts. 
Definition  of  "  technical  training,"  in  a  paper  of  Society 

of  Arts,  7283. 
Technical  Instruction. 

Danger  of  science  being  sacrificed  to  technical  instruc- 
tion, 7283. 
Training  Colleges. 
Teaching  in  normal  colleges  has  advantages,  but  also 

defects,  7295. 

Whitworth  Scholarships.     See  Scholarships. 
Working  Classes. 

Five-sixths  attending  Owens  College  evening  instruction 
are  of  the  working  classes,  including  warehousemen 
and  clerks  in  ofiices,  7294. 

See  Artizans. 

Working  Men's  College,  Manchester. 
Absorbed  into  Owens  College  evening  classes,  7251. 

ROSCOE,  HENRY  ENFIELD,  Esa.,  F.R.S.    (Index  of 
his  Evidence.) 

Accommodation  for  Science  Purposes. 

Inadequate  chemical  laboratory  at  Owens  College \  com- 
plete one  provided  in  new  building,  as  well  as  dis- 
secting rooms,  workshops,  &c.,  7369-7376. 

Extensive  laboratories  and  other  buildings  devoted  to 
science  at   Berlin,  Bonn,   Leipzig,  &c.,   7384,   7385, 
7389,  7390,  7406. 
Age  of  Science  Students. 

For  entrance  in  German  universities,  18  years,  7389. 

Artizan  students  in  Owens  College  are  20  to  22  years  of 

age,  7411. 
Artizans. 

Scientific  principles  must  be  taught  to  youths ;  through 
want  of  time  and  knowledge  of  principles,  artizans 
are  difficult  to  instruct,  7394. 

Demand  for  science  instruction  by  artizans ;  these  make 
the  best  students,  7408. 

Whitworth  scholarships  gained  by,  but  not  confined  to, 
artizans,  7409,  7410. 

In  Owens  College,  artizan  students  are  from  20  to  22 
years  of  age,  7411. 

Lectures,  classes,  &c.  for  artizans  in  Manchester,  7431. 

Arts. 

Objection  to  teaching  arts  or  manufactures ;  sound  prin- 
ciples of  science  the  first  essential,  7367. 
Berlin. 

Science  instruction  at,  7384,  7385,  7389,  7391. 
Bonn. 

Science  instruction  at,  7384,  7385,  7389,  7391. 

Brackenbury,  Miss. 

Contribution  by,  for  incorporating  Manchester  School  of 

Medicine  with  Owens  College,  7377. 
Calico-printing.     See  Lancashire. 
Carlsruhe. 

Science  instruction  in,  7389. 
Chemistry. 

Fees  for  science  course  in  Owens  College;  chemistry 
fees  lower  than  in  London,  7364,  7365. 

Many  Owens  College  chemistry  students  enter  without 
any  knowledge  of  the  subject,  7366. 

An  assistant  professor  should  be  provided  for  every 
20  students,  7389. 

The  greatest  chemical  discoveries  in  Germany  have  re- 
sulted from  pure,  not  applied,  science,  7390.  The 
most  important  chemical  schools  have  been  in  the 
universities,  7391. 

Advantage  of  having  intermediate  instruction  between 
Owens  College  chemistry  classes  and  ordinary  colour 
shops;  but  instruction  difficult  to  devise,  7393-7401. 

Instruction  in  chemistry,  &c.  should  be  directed  by  one 
professor,  assisted  by  subordinate  men,  7404. 
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Dalton  scholarships  for  original  research  in  chemistry  at 

Owens  College,  74 12-74 1C,  7419,  7420. 
List  of  original  investigations   in  chemistry,  made  in 

Owens'"  College  laboratory,  7422. 

Colour  Shops. 
Instruction  wanted  between  Owens    College  chemistry 

classes  and  ordinary  colour  shops,  7998*9*01, 
Continental  Science  Schools.     See  Science  Schools  (Conti- 
nental). 

Contributions  for  Science  Purposes. 
Donation  of  10.000/.  by  Miss  Brackenbury  towards  in- 
corporation  of  Manchester  School  of  Medicine  with 
Owens  College,  7377. 
Cos*. 

Cost  of  new  laboratories  and  other  buildings  at  Owens 

College,  7369,  7377- 

Cost,  in  Germany,  of  laboratory  fees,  and  erecting  and 
working  laboratories ;  salaries  of  professors  and  assist- 
ants, and  apparatus ;  buildings,  &c.,  7384,  7385,  73S9, 
7406. 
Cost  to  Government  of  science  colleges  would  be  repaid 

in  proper  training  of  science  teachers,  7435. 
Council  of  Scientific  Advice. 
Desirability  if  forming,  to   assist  Government;  should 

not  consist  solely  of  men  of  science,  7436-7439. 
Dalton  Scholarships. 

For  original  research  in  chemistry;  not  much  competi- 
tion for,  at  Owens  College,  7412-7416,  7419,  7420. 

England. 

Compared  with  Germany,  &c.,  as  to  science  instruction, 

7384-7387,  7403. 
Fees. 
For  science  courses  at  Owens  College ;  chemistry  course 

lower  than  in  London,  7364,  7365. 
For  laboratory  instruction,  &c.,  in  Germany ;  lower  than 
in  England,  7384,  7389. 

Freiberg. 

Mining  academy  at  Freiberg,  and  connected  Free  Mining 

School  at  Zwickau,  7389. 
French  Language. 

Necessity  of  studying,  in  connexion  with  science  course, 

7364. 

German  Language. 

Should  be  studied,  in  connexion  with  science  course, 
7364. 

Germany. 

Science  teaching  in  Germany  compared  with  England  ; 
larger  number  of  teachers ;  more  effective  instruction 
of  students  ;  fees  lower  ;  large  sums  spent  on  labora- 
tories, &c.,  7384-7387,  7389,  7402-7406. 

Relation  between  German  universities  and  polytechnic 
schools,  and  distinction  between  science  instruction 
therein  ;  relation  of  these  to  Government,  7389-7392. 

Seminaria  in,  7389. 

The  most  important  chemical  schools  of  Germany  have 
been  in  the  universities,  7391. 

Peculiar  system  of  teaching  in  Germany;  not  entirely 
applicable  to  England,  7402,  7403. 

Employment  formerly  of  chemists  from  Germany  in 
chemical  works  round  Manchester,  7407. 

German  university  system,  rather  than  the  polytechnic 

schools,  a  model  for  England,  7430. 
Giessen. 

School  of  chemistry  in  university  of,  7391. 

Gottingen. 

Science  instruction  at,  7384,  7389. 

Government. 
Relation  between  Government  and  academical  bodies  in 

Germany,  7389,  7406. 
Scholarships  of,  less  desirable  than  those  founded   by 

private  munificence,  J4\7. 
Institutes  providing  physical  laboratories  have  a  claim 

on  Government,  7418. 

Government  can  best  aid  science  by  foundation  of  pro- 
fessorships, and  by  helping  what  is  now  going  on, 

7425-7429. 
Cost  to  Government  of  science  colleges  would  be  repaid 

in  proper  training  of  science  teachers,  7435. 
A    consultative    science    council    desirable,    to    advise 

Government  on  matters  of  scientific  instruction,  7436- 

7439. 
Government  Gnnil  Committee.     See  Royal  Society. 

instruction  at,  7384,  7389,  7391,  7402. 

Hofmann,  Dr. 
Allusion  to  report  of,  on  German  laboratories, 


ROHCOF.,  HENRY  K.,  E«q. — cont. 
Huxley,  Profeuor. 

Popular  icience  lecture  by,  at  ManchMter,  7  '•'  I  - 
Important,    proposition   by,    for    iritematizing   evening 

science  instruction  in  Owens  College,  7431. 
Laboratory. 

Chemical  laboratory  at  Owens  College  inadequate ;  new 
laboratories  in  progress  i  laboratory  fees,  ate., 

7376. 

Cost  of  construction,  working  • 

laboratories  of  Berlin,  Bonn,  Ix-ip/iii,  \r.,  7-^4,  ?3W>, 
73W  7391,7406. 

Advantage     of    instruction     between     Owens    College 
chemical  laboratory  and  ordinary  colour  shop' 
7401. 

Former  employment  of  German  chemists  in  Kngluh 
laboratories,  7-1'  '7- 

Many  students  from  Owens  College  chemical  laboratory 
now  occupy  positions  of  trust,  7  l"~. 

Dalton  scholarships  must  be  held  one  rear  in  Owen* 
College,  and  another  in  some  other  college,  711.'). 

Professor  Balfour  Stewart  on  physical  laboratories, 
7418. 

List  of  original  investigations  made  in  Owens  College 

laboratory,  7422. 
Lancashire, 

Calico-printers,  &c.  of  Lancashire  would  benefit  if  in- 
struction could  be  devised  between  Owens  College 
chemistry  classes  and  ordinary  colour  shops,  73!'.'f  - 
7401. 

Special   need  for  high   scientific    instruction   in   Lan- 
cashire, 7407. 
Leipzig. 

Science  nstruction  in,  7384,  7389,  73!>1 . 
Lockyer,  Mr.  Norman. 

Popular  science  lecture  by,  at  Manchester,  7431. 

London. 

Approval  of  bringing  science  teachers  to  London  for 

instruction,  7433,  7434. 
London  University. 

Special  course  of  study  in  Owens  College  for  London 

University  degrees,  /364. 
Manchester. 
Royal  School  of  Medicine  in,  to  be  attached   to  Owens 

College,  7376-7379. 

Manchester  is  a  centre  where  are  carried  on  most  im- 
portant industries  depending  on  science,  7  1"7- 
Positions  of  trust  in  Manchester  Chemical  Works  filled 
by  Owens  College  students ;  Germans  formerly  ap- 
pointed to  these  posts,  7407. 

Scientific  instruction  in  Manchester;  lectures  by   Pro- 
fessor Huxley,  Mr.  Norman  Lockyer,  &c.,  and  science 
classes,  7431. 
Manufactures. 

Objection  to  teaching  arts  and   manufactures  ;  sound 

principles  of  science  the  first  essential,  73d/. 
Medical  School.      See   Royal  School  of  Medicine,  Man- 
chester. 
Meteorology. 
Advantage  of  a  physical  laboratory  in  connexion  with 

7418. 
Mining  Schools.    See  Science  Schools. 

Munich. 

Science  instruction  in,  7389. 
Original  Research. 

Teachers  of  science  should  pursue  original  research, 
7421. 

List  of  original  chemical  investigations  made  in  Owens 
College  laboratory,  7-1--. 

Best  way  of  promoting  original  research,  7  !-•>. 

Foundation  of  high-class  science  schools  would  tend  to 

increase  original  research,  7  '  — 
Owens  College. 

Witness  is  professor  of  chemistry  in,  7-'!('-'!. 

Students  and  their  subjects  of  study  m    <)wcn>  ('« 
a    distinct    course    for    London     I'niverMty    science 
degrees,    7364.       Students    in    chemical    laboratory, 
lS^O-71.    and    chemistry    classes    since    foundation, 
7.365,   7366.      Positions  of  trust   held   by   students, 

7407. 

Fees  for  science  courses  in  the  college ;  lower 
London  ;  higher  than  in  Germain.  7:iC, !.  7;;( 

In:idcc|ii:ite     chemical     labors  •inmodation    in 

Owens  College;    new   laboratory   building;   its  sixe, 
cost,    &c.,   7.'<69-7373.      New   buildings  will    g 
mod'ate  natural  philosophy,  engineering,  and  natural 
history  departments,   with  worksho:  -ecting 

rooms  for  students,  &c..  7373-7- 

.'.  15  2 
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ROSCOK,  HENRY  F...  Esq.— Owens  College— cont. 

Chester  Royal  School  of  Medicine  proposed  to  bo 

:,.,!  to  Owens  College,  7-'</<>- /•>/•'• 

Report  to  Owen*  College  Extension  Committee  on  con- 
tinental science  schools,  73S9. 

InMruetion  desirable  between  Owens  College  chemistry 
classes  and  colour  shops,  but  difficult  to  devise,  739.J- 

Subdiviaion  of  professorships  in  Owens  College,  7404, 

Demand  for  science  instruction  in  Owens  College  by 

artizans,  7408-7411. 
•Whitworth,  Dalton,  and  Rumney  scholarsh1ps  in  Owens 

College;   additional  scholarships  desirable,  but  they 

should  be  founded  by  private  munificence,  /409,  /410, 

7412  7117.  7H!).  7420. 
List  of  original  chemical  investigations  made  in  Owens 

College  laboratory,  7-1-'-'. 
Systematization  of  scientific  instruction  in  Owens  College 

proposed  by  Professor  Huxley,  7431. 

Instruction  in  physics  should  be  directed  by  one  pro- 
fessor, assisted  by  subordinates,  7404. 
Polytechnic  Schools.     See  Germany. 
Practical  Instruction. 

In  continental  schools  of  science;  comparison  with  those 

of  England,  7384,  7389. 
Privat-docenten.     See  Science  Teachers. 
Professors.     See  Science  Teachers. 

Professorships. 

Foundation  of  professorships  in  science  the  best  aid 
that  could  be  rendered  by  Government,  7425-7429. 

See  Science  Teachers. 
RfyMteurs.     See  Science  Teachers. 

Of  Dr.  Hofmann  and  of  M.  Wurtz,  on  German  labora- 
tories, 7385. 
To  Owens  College  Extension  Committee  on  continental 

science  schools,  7389. 
Royal  College  of  Chemistry. 

Fees  for  laboratory  instruction  m,  compared  with  Owens 

College,  7364. 
Royal  School  of  Medicine,  Manchester. 

Contemplated  attachment  of,  to  Owens  College ;  Mua 
Brackenbury's  contribution  for  this  purpose,  7376- 
7379. 

Royal  School  of  Mines. 
Cost  of  instruction  in,  compared  with  Owens  College, 

7364,  7365. 
Royal  Society. 

A  body  similar  to  Government  Grant  Committee  of,  is 
required,   to    furnish    funds    for    physical  purposes, 
7418. 
Rumney  Scholarships. 

In  Owens  College;  remission  of  candidates  fees  by  pro- 
fessors, 7412. 
Scholarships.     See  Science. 

Science. 

Special  course  in  Owens  College  for  London  University 
degrees,  7364. 

French  and  German  should  be  studied  in  connexion 
with  science,  7364. 

Importance  of  foundation  of  sound  scientific  principles ; 
application  easy,  7367. 

The  higher  scientific  instruction  can  never  be  self-sup- 
porting, 7382. 

England  and  the  continent  in  respect  to  scientific  in- 
struction, 7384-7387,  7403. 

Difficulty  of  instructing  artizans  in  science,  7394. 

Science  scholarships  in  Owens  College  ;  more  desirable, 
7409-7417,  7419,  7420. 

Little,  encouragement  now  to  science;  Government 
should  found  professorships,  and  high-class  science 
schools,  7425-7430. 

Science  lectures,  classes,  &c.,  in  Manchester,  7431 

Department  science  instruction  in  Lancashire  still  imper- 
fect, 74:i2. 

Desirability  of  a  consultative  science  council,  to  advise 

Government,  7486-7439. 
Scifni-i'  a  ml  Art  Di-partment. 

Dr.  Hofmann's   report    to,   on    chemical    laboratories, 

Department  science  instruction  in  Lancashire  still  imper- 
fect, 7432. 

Objection  to  Department  system  which  allows  a  man  to 

teach  after  passing  one  examination,  7435. 
Science  Classes.     See  Science. 


ROSCOK,  HENRY  E.,  Esq. — eont. 
Science  Examinations. 

Objection  to  Department  system  of,  which  allows  a  man 
to  teach  after  passing  one  examination,  7435. 

Science  Schools  (Continental). 

Report  on  universities  and   high  schools  of  science  of 
Bonn,  Gottingen,  Berlin,  Leipzig,   Freiberg,    Heidel- 
berg,  Carlsruhe,   Munich,   and    Zurich,    7384-7389, 
7402-7406. 
See  Science. 

Science  StuSents. 

Effective  instruction  for,  in  continental  schools,  7384- 

7389. 

Difference  between  class  of  students  attending  univer- 
sities and  polytechnica  of  Germany,  7390. 
See  Owens  College. 

Science  Teachers. 

More  professors  and  assistants  in  Germany  than  Eng- 
land ;  professors  in  universities  are  of  three  grades, 
professor  ordinarius,  professor  extraordinarius,  and 
privat-docens  ;  advantage  of  these  competing  with  each 
other,  &c.,  7384-7389,  7402,  7403,  7406. 

Subdivision  of  professorships  in  Owens  College,  7404. 

Fees  remitted  by  professors  in  Owens  College  for 
Rumney  scholarship  candidates,  7412. 

Claim  on  Government  of  professors  in  physical  labora- 
tories, 7418. 

Teachers  of  science  should  have  leisure  for  original 
research ;  this  can  be  effected  if  they  are  assisted  by 
re'petiteurs,  7421-7428. 

Department  teachers  in  Lancashire  are  ill-educated, 
7432. 

Objection  to  teachers  who  have  passed  but  one  examina- 
tion; they  should  be  trained  in  science  colleges, 
7435. 

Seminaria. 

In  Germany;  might  be  introduced  here  with  benefit, 
7389. 

Stewart,  Professor  Balfour. 

Physical  laboratory  under,  in  Owens  College,  7366. 
On  physical  laboratories,  7418. 

Training  Colleges. 

Proper  education  in,  of  science  teachers,  will  repay 
Government  cost,  7435. 

Universities  (Continental).     See    Science  Schools    (Conti- 
nental). 

Whitworth  Scholarships. 

Artizans  who  have  gained  them  in  Owens  College ;  half 
are  adjudged  to  artizans  and  half  to  students,  7409, 
7410. 

Wurtz,  M. 
His  report  on  German  laboratories,  7385. 

Zurich. 

Science  instruction  in,  7384,  7389. 

Zwickau. 
Account  of  Zwickau  Free  Mining  School,  7389. 


CROMWELL,  REV.  JOHN  G.,  M.A.      (Index  of  his 
Evidence.) 

Age  of  Students. 
Students  at  St.  Mark's  College  are  admitted  at  16  years, 

7904. 
Physical  geography  can  be  well  taught  to  boys  of  seven 

to  13  years,  7982. 

Apparatus  for  Science  Purposes. 

At  St.  Mark's  College,  is  chiefly  for  teaching  mechanics, 
7939-7942. 

Children. 

Many  laws  of  nature  can  be  taught  to  children,  7926. 
Physical  geography  may  be  well  taught  to  ;  also  drawing 

and  mensuration,  7982-7985. 
Very  elementary  science  instruction  might  be  given  to, 

7985. 

Drawing. 

Can  be  usefully  taught  in  elementary  schools,  7985. 

Education. 

Fair  general  education    essential  as   a   preliminary  to 

special  instruction,  7921-792(i. 

General    education    more    defective    now  than    before 
passing  of  Revised  Code,  7927,  7928. 
See  Syllabus  (Education  Department'). 
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CROMWELL,  REV.  J.  G. — cont. 
Elementary  Schools. 

Physical  geography  the  best  subject  of  instruction  for, 

7926,  7982-7984. 

St.  Mark's  College  students  are  training  for  teachers  in 
elementary  schools,  the  term  now  embracing  higher 
schools,  7949. 

Drawing  and  mensuration  can  be  well  taught  in,  7985. 
Elementary  science  only  might  be  taught  in ;  not  that 
required  by  Science  and  Art  Department,  7985,  8030. 
English  History. 

Objection  to  Government  syllabus  requirement  for, 
7950,  7951. 

Examinations. 

Objection  to  certain  examinations  of  Education  Depart- 
ment, 7950-7963. 

Students   who   have  passed  a  lower  examination   fre- 
quently recommended  in  preference  to  those  who  have 
passed  a  higher,  7962,  7963. 
Fees. 

In  St.  Mark's  College  model  schools,  are  15*.  to  25*. 
per  term,  7988-7990. 

250/.  a  year  in  fees  paid  by  St.  Mark's  College  students, 

7995. 
Government. 

Science  lectures  in  training  colleges  formerly  paid  by, 
7904-7906. 

Might  object  to  training  colleges  having  some  students 
who  paid  higher  fees  than  the  others,  79/5. 

Saint  Mark's  College  receives  about  4,0001.  a  year  from, 
7992. 

A  science  college  established  by,  would  not  have  many 
teachers  from  training  colleges,  because  they  look  for 
employment  on  leaving,  8015-8018. 
See  Syllabus  (Education  Department). 

King's  Somborne  School. 

Excellent  school  for  labourers'  children,  in  which 
chemistry,  mensuration,  &c.  were  taught,  7931-7933. 

Laboratory. 

One  at  St.  Mark's  College,  7904,  7938-7940. 

Lectureships  in  Science. 

Founded  in  1854 ;  lecturers  were  instructed  in  training 
colleges,  and  paid  by  Government  and  college  com- 
mittees ;  all  abolished,  7904-7906. 

Lodgings  for  Students. 

Objection  to  students  living  in  lodgings ;  they  should 
enter  a  training  college,  7997-8004. 

London. 

Better  to  establish  science  schools  in  the  provinces  than 
to  bring  men  to  London,  8027,  8028. 

Mensuration. 

Desirable  that  mensuration  should  be  taught  in  elemen- 
tary schools,  7985. 

Metropolitan  College  of  Science  (proposed). 

Teachers  from  training  colleges  would  not  be  likely  to 
attend  in  large  numbers  ;  difficulties  greater  with  re- 
spect to  provincial  colleges,  8015-8018,  8024. 

Would  be  a  London  not  a  metropolitan,  college,  8029. 

Model  Schools.     See  Saint  Mark's  Training  College. 

Physical  Geography. 

The  best  subject  for  elementary  schools ;  great  number 
of  students  who  pass  in,  7926,  7982-7984. 

Private  Adventure  Schools.     See  Schools. 

Pupil-teachers. 

Inferior  teaching  of,  induced  by  Revised  Code,  7930. 
After  1861,  number  fell  from  13,000  to  6,000,  7979. 
See  Saint  Mark's  College. 

Revised  Code.     See  Syllabus  (Education  Department). 

Saint  Mark's  College. 

Witness  is  principal  of,  7903. 

Foundation  ;  students ;  science  instruction,  laboratory, 
&c. ;  science  lectureships  ;  reduction  of  science  teach- 
ing by  Government  syllabus ;  students  who  have 
qualified  as  Department  teachers,  &c.,  7904-7916,  7929, 
7930. 

Very  numerous  subjects  have  been  taught  at ;  present 
teaching  is  beyond  Government  syllabus,  7934- 
7936. 

Possesses  laboratory,  &c.,  and  is  capable  of  giving  more 
science  instruction  than  it  does,  7938-7943. 

To  extend  science  instruction  in,  there  must  be  qualified 
candidates  for  admission,  competent  lecturers,  en- 
couragement to  schoolmasters,  reduction  of  certain 
subjects  of  examination,  £c.,  794-1-7963. 


CROMWELL,  Rev.  J.  G.—  Si.  ttark'i  Colleye—cont. 

Students  in.  not  entirely  supplii-d  by  pu;  ,  .  ,jj 

are  training  for  teacher*  ;  about'l'ii  ,n  college-  not 
bom    any    particular   area,    7'  79%. 


In  model  school*  connected  with,  French  and  Latin  are 


Instruction  in  Greek  in  the  college,  ~Vi\. 
Receives  from  Government  4.000/.  a  year  •  from  student*' 
7C«or    -:M-;   from    Nation«l    Society,    800/.,    7992- 

/  .'.'•>. 

P°     °"8  an<1  honours  neld  by  former  student*  of,  8009, 


Ow      ./, 

A  mischievous  notion  to  suppose  that  marten  were  for- 

merly too  highly  trained  in,  801  l-WH.'f. 
Schoolmasters.     See  Teachtri. 
Schools. 

^w?1  geograr)hy  should  k  kugn'  '"  »»  »chooU, 

/  .'_'J. 

Great  want  of  competent  teachers  in  private  adventure 

schools,  7974. 

See  Elementary  Schoolt. 
Science. 

Instruction,    examinations,     &c.    in,    in     St.     Mark'i 

Training   College;    science  reduced  by  Government 

syllabus,  7904-7910,  7917,  7918. 
St.  Mark's  College  is  capable  of  giving  more  science 

instruction  than  it  does,  7943,  7944. 
Science  (not  that  required  by  Science  and  Art  Depart- 

ment) might  be  taught  in  elementary  schools,  7985, 


Science  and  Art  Department. 

Students  and  examinations  under,  in  connexion  with  St 

Mark's  College,  7910. 
Science  required  by,  could  not  be  taught  in  elementary 

schools,  8030. 

Science  Examinations. 
Special  examinations  for  teachers  should  be  re-intro- 

duced, 7911-7913. 
Great    number    of  candidates    who    pass    in    physical 

geography,  7982. 
Science  Schools. 
Better  to  establish  science  schools  in  the  provinces  than 

to  bring  men  to  London,  8027,  8028. 
Science  Teachers. 

158  students  of  St.  Mark's  College  qualified  as  teachers 
under     Science     and    Art     Department     (1867-/0), 

Special  examinations  for,  should  be  re-introduced,  7911- 

/  J  1*5. 

Students  who  could  have  a  third  year's  training  would 

become  qualified  for,  7964-796S. 
If  Government  desire   superior  science  teachers,  they 

should  train,  and   lodge  them,  in   a  special  College 

8004. 

Desirability  of  teaching  method  to,  8005,  8006. 
Provincial   science   schools   for,  would  be  better  than 

bringing  men  to  London,  8028. 

Secondary  Schools. 

Demand  for  specially  trained  teachers  in,  7969-7971. 
Geometry,    chemistry,  &c.   might    be  taught    in,   but 

general  education  must  also  go  on,  7986. 
Latin  will  probably  not  be  included  in  curriculum  of; 

many  parents    desire    that    Latin    may    be   taueht 

7986. 

Students. 

Inferior  class  of  students  resulted  from  Revised  Code 

7918,  7919. 
Objection  to  Education  Department  examinations  for, 

7950-7963. 
Students  who  have  passed  a  lower  class  frequently  recom- 

mended in   preference  to  those   who  have   passed  a 

higher,  "962,  7963. 
Third  year's  students  might   become  qualified  science 

teachers,  7964-7!'i;s. 
A  higher  class  of,  in  training  colleges,  might  be  objected 

to  by  Government,  &c.,  7'>7-'- 
Great  number  of,  who  pass  in  physical  geography.  ~ 
Objections  to  students  living  in  lodpngs  ;  they"  should 

enter  a  training  college  ;  if  they  leave  for  special  in- 

struction,  it  should   be  in  the  day-time.  799/-8004. 

8007. 
In  country  colleges,  are  mostly  from  the  surrounding 

area,  8023. 

See  Saint  Mark's  College. 
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CROMWELL,  RKV.  J.  G.— cont. 

Syllabus  (Education  Department). 

Curtailment  of,  reduced  instruction  of  students  and  pupil- 
teachers,  and  generated  hostile  feeling  in  teachers, 
7907-7910,  791S,  7919. 

General  education  more  defective  now  than  before 
passing  of  Revised  Code,  7927,  7928. 

Changes  through,  at  St.  Mark's  College ;  present  teach- 
ing beyond  syllabus,  7929,  7930,  7934-7936. 

Objection  to  requirement  of,  respecting  history  and 
commercial  geography,  7950,  7951. 

In  consequence  of,  after  1861,  some  colleges  were  closed 
or  nearly  closed,  and  number  of  pupil-teachers  fell 
from  13,000  to  6,000,  7979. 

Revised  Code  happily  at  an  end;  the  new  code  gives  more 
encouragement  to  special  subjects,  7985. 

The  best  masters  were  trained  in  the  period  preceding 
the  Revised  Code,  8011-8013. 

Teachers, 

Hostile  feeling  among  teachers  upon  withdrawal  of  aug- 
mentation grant,  7910. 

Great  demand  for  teachers  ;  the  supply  will  be  met  in  a 
few  years,  7960,  7969-/971,  8014,  8018,  8019. 

If  a  better  class  be  desired,  a  third  year's  course  in  special 
subjects  is  desirable,  7964-7968. 

Masters  of  primary  and  secondary  schools  could  be 
educated  in  same  college,  7972. 

Great  want  of  competent  teachers  in  private  adventure 
schools,  7974. 

The  best  were  trained  in  the  period  preceding  the  Re- 
vised Code,  8011-8013. 

If  a  science  college  were  established  for  teachers  after 
their  two  year's  course,  there  could  not  be  a  large 
number  attend,  8015-8018. 

Many  qualified  teachers  for  smaller  schools  would  come 
forward,  if  a  special  examination  were  framed,  8020, 
8021. 

Training  Colleges. 
Objection  might  be  taken  if  part  of  college  were  occupied 

by  students  who    paid  higher  fees  than  the  others, 

7975. 

Could  not  do  more  than  they  do  at  present,  7976. 
Highbury  and   Chichester   Colleges    were  closed,    and 

Chester  and  York  Colleges  nearly  closed,  after  1861, 

7979. 

Objections  to  papers  set  for  students  in,  7950-7963. 
Desirability  of  a  third  year's   special  course  in,   7964— 

7968. 
Masters  for  primary  and   secondary  schools  could  be 

educated  in  same  college,  7972. 
If  students  went  from,  to  attend  a  science  school,  it 

should  be  in  the  day-time,  8007. 
Not  many  teachers  from,  could  be  expected  to  enter  a 

metropolitan  science  college ;  difficulties  greater  with 

respect  to  provincial  colleges,  8015-8018,  8024. 


RIGG,   REV.    JAMES   HARRISON,  D.D.    (Index    of 
his' Evidence.) 

Age  of  Students. 

Ordinary  students  enter  Wesleyan  Training  College  at 
18;  voluntary  candidates  are  26  and  upwards,  8041, 
8042. 

Boys  of  13  to  16  might  be  selected  for  instruction  in 
science  schools;  they  should  not  be  taught  science 
only,  8060,  8091,  8092. 

Algebra. 

Not  recognized  in  Education  Department  syllabus, 
8035. 

Apparatus  for  Science  Purposes. 

In  1856-7,  no  training  college  deficient  in  apparatus 
could  send  up  candidates  for  examination  in  physical 
science,  8067. 

Children. 
Science  instruction  to,  in  schools  of  Wesleyan  Training 

College,  Westminster,  8033,  80/0,  8071. 
Trained  teachers  would  be  able  to  select  boys  for  science 

schools,  8060,  8091,  8092. 
Model  schools  for,  at  Wesleyan  Training  College,  80?8, 


RIGG,  REV.  J.  H.  —  College  of  Science,  tye.  —  nont. 

If  established  at  South  Kensington,  Wesleyan  Training 
College  students  could  attend,  and  six  or  seven  train- 
ing colleges  take  advantage  of  it,  8049,  8050,  8053, 
8054. 

Great  objection  to  students  in,  living  in  lodgings,  8051, 
8052. 

"  Economy." 

Objection  to  vagueness  of,  in  Education  Department 
syllabus,  8035. 

Education  Department. 

In  revising  their  syllabus,  should  gather  opinions  from 
persons  in  training  colleges,  Science  and  Art  Depart- 
ment, &c.,  80/2-8077. 

See  Syllabus  (Education  Department). 

Elementary  Schools. 

Science  taught  in  schools  of  Wesleyan  Training  College, 

Westminster.     Many  schools  suffered  from  effects  of 

Revised  Code.  8033,  8070,  8071. 
Children   in,  might,  by  properly  trained  teachers,  be 

selected  for  science  schools,  8060. 

Examinations. 

Good  results  have  followed  from  the  principle  of  indi- 
vidual examination  in  schools,  8083. 

Infants'  Schools.     See  Wesleyan  Training  College. 

Lodgings  for  Students. 

Great  objection  to  students  living  in  lodgings  while 
attending  a  London  college,  8051,  8052. 

London. 

Few  schoolmasters  could  be  expected  to  come  to  London 
for  science  training;  desirable,  if  it  could  be  done 
8065,  8066. 

Model  Schools.     See  Wesleyan  Training  College. 
Practical  Instruction. 

In  physical  science,  was  recognized  by  Education  Depart- 
ment syllabus  in  1856-7,  8067. 

Revised  Code.     See  Syllabus  (Education  Department). 
Schoolmasters.     See  Teachers. 
Schools. 

The  principle  of  individual  examination  in,  has  pro- 
duced good  results,  8083. 

Science. 
Taught  in  Wesleyan  Training  College,  Westminster,  to 

children  and  students  ;  more  instruction  in,  desirable, 

for  male  and  female  students,  8033-8040. 
Science  teaching  was  kept  up  in  the  college  schools,  not- 

withstanding influence  of  Revised  Code,  8033  8034 

8080-8082. 
Course  of  instruction   in   Wesleyan    Training    College 

comprises  two  years  ;  a  third  year  desirable,  if  it  could 

be  given,  8044,  8045. 
Many  men  of  science,  but  few  capable  of  teaching  it, 

8055. 
Practical  instruction  in  physical  science  was  recognized 

in  Education  Department  syllabus  of  1856-7,  8067. 
To  introduce  science  more  largely  in  training  colleges, 

&c.,  Education  Department  syllabus  must  be  revised' 

8073-8077. 
Boys  in  science  schools  should  not  be  taught  science 

only,  8091,  8092. 

Science  and  Art  Department. 

Teachers,  students,  examinations,  &c.,  connected  with, 
in  Wesleyan  Training  College,  belong  to  Department, 
8033. 
To  carry  out  objects  of  Department,  science  schools  are 

necessary,  8057-8059. 
Approval  of  experiment  by  Department    of  bringing 

teachers  to  London  for  practical  instruction,  8066. 
Science  Examinations. 

Of  students  of  Wesleyan  Training  College,  Westminster, 
8033,  8034. 

Science  Schools. 

If  established  in  large  centres,  teachers  could  be  furnished 
by  proposed  third  year's  course  in  training  colleges, 

— 


Education  of,  restricted  by  Revised  Code,  8083,  8084, 

B088« 
Must  be  taught  by  object  lessons,  &c.,  8085-8087. 

r,f  Science  (proposed). 
A  third  year's  course  for  college   students   should   be 
given  in  a  special  science  college,  8045,  8046. 


. 

Other  subjects  besides  science  must  be  taught  in  these 

schools,  8090,  8091. 
Teachers  of  high  schools  would  be  men  selected  from 

lower,  8092. 
Higher  science  schools  would  be  a  national  benefit,  and 

would  work  harmoniously  ,with  training  colleges,  8096, 

Denominational  bias  would  have  no  place  in,  8098. 
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RIGG,  REV.  J.  H.  —  cont. 
Science  Teachers. 

If  teachers  of  high  quality  are  to  be  provided,   there 

must  be  a  third  year's  training  in  college,  8045. 
A  special  training  for,  most  desirable  ;  teaching  faculty 

difficult  to  find,  8056. 
Supply  of,  might  be  furnished  for  science  schools,  by 

proposed  third  year's  course  ;  their  general  education 

should  be  continued,  8057-8060,  8090-8093. 
The  best  would  be  those  who  had  received  a  thorough 

college  training,  8061. 
Few  schoolmasters  could  be  expected  to  come  to  London 

for  science  training;  desirable,  if  it  could  be  done 

8065. 
Teachers  of  high  schools  would  be  men  selected  from 

lower,  8092. 

South  Kensington. 

Six  or  seven  training  colleges  could  take  advantage  of  a 
school  of  science  at  South  Kensington,  8053,  8054. 

Students. 

Great  objection  to  students  living  in  lodgings,  while 
attending  a  London  college,  8051,  8052. 

The  students  of  six  or  seven  training  colleges  could 
attend  a  science  college  at  South  Kensington,  8053, 


If  students  are  to  remain  a  third  year  in  a  college,  they 
must  have  a  prospect  of  higher  salary,  and  superior 
status,  8055,  8094,  8095. 

Syllabus  (Education  Department). 

Science  instruction  under,  in  Wesleyan  Training  College, 

Westminster,  to  1862;  kept  up,  notwithstanding  in- 

fluence of  Revised  Code,  8033,  8034,  8080-8082. 
Revised    Code  compressed  school  age  within   narrow 

limits,  discouraged  attendance  at  school  after  10  or  11 

years,  and  restricted  education  of  children,  8083,  8084, 

8088. 
Might  be  altered,  to  allow  more  science  to  be  taught  to 

training  college  students,  8035. 
Objection  to  "  Economy  "  in  ;  and  to  non-recognition 

of  algebra,  8035. 
Course  of  instruction   in  Wesleyan  Training    College 

defined  by  ;  its  defects  have  not  been  officially  pointed 

out,  8036-8040. 
Science  instruction  formerly  recognized  in,  was  abolished 

by  Revised  Code  ;  principle  ought  to  be  re-introduced  ; 

suggestions  might   be  taken  from   Science  and  Art 

Department,  806/-8069,  8071-8077. 
Failures,  since  Revised  Code,  in  reading,  writing,  and 

arithmetic,  8089. 

Teachers. 

Science  instruction  for  teachers  in  Wesleyan  Training 

College,  8033. 
Encouragement  given  for  becoming,  by  Wesleyan  Train- 

ing College,  8043. 
Teachers  in  Wesleyan  Training  College  not  pre-eminent 

for  denominational  bias,  8098. 

Training  Colleges. 

Six  or  seven  colleges  could  avail  themselves  of  a  school 
of  science  at  South  Kensington,  8053,  8054. 

To  introduce  more  science  in,  would  necessitate  revision 
of  Education  Department  syllabus,  8073-8077- 

Wesleyan  Traininy  College,  Westminster. 
Witness  is  principal  of,  8032. 
Science  teaching  in,  since  foundation  of  college  ;  De- 

partment teachers  in  ;  science  instruction  to  children 

in  college  schools,  and  to  students,  8033,  8034. 
Science  teaching  kept  up  by,  notwithstanding  influence 

of  Revised  Code,  8033,  8031,  8080-8082. 
More  science  instruction  in,  desirable,  for  female  students  ; 

improving  defects  in  syllabus,  would  allow  male  stu- 

dents more  time  for  science.  8035-8040,  8062. 
General  students  in,  begin  at  18  years  ;  voluntary  stu- 

dents are  26  years  and  upwards,  S041,  8042. 
College  course  in,  comprises  two  years  ;  a  third  year's 

course  desirable,   which  might  be  better   given  in  a 

general  science  college,  8043-8048. 
Students  of,  could  attend  a  science  college  established 

at  South  Kensington  ;    not  second  year's   students, 

8049,  8050,  8053,  8054,  8063. 
Students  in,  have  no  more  time  than  to  pursue  a  straight 

line  of  preparation,  8061. 
Five  schools  connected  with  ;  one  called  a  model  school  ; 

also  two  model  departments,  comprising  an  infants' 

school,  a  juvenile  school,  and  two  senior  schools,  80/8, 

8079. 
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UNWIN,  Rnv.  WILLIAM  J.,  M.A.,  LL.D.    (Index  of 
his  Evidence.) 

AIJI-  nf  Student,. 

Children  might  be  fairly  instructed  in  reading.  4c.  by 
seven  years;  could  commence  ncicncc  at  13  ycar«, 
8144-8148. 

Children. 
Two  years  might  be  saved  in  education  of;  might  be 

fairly  instructed  in  reading,  &c.  at  seven,  anil  begin 

science  at  13  years,  81  II 
Approval   of  Swiss  schools  for;   and  of  Mr.  Tscher's 

system,  8145,  81  !!• 

College  of  Science. 

Special  institution  necessary  for  training  science  teachers, 
8131,  8132. 

Continent. 

Approval  of  continental  method  of  teaching  geometry, 
8110,8111,8140-811.!. 

"  Economy." 

Difficulty  of  teaching,  for  want  of  subject  being  properly 
defined,  8112-811(1. 

Education  Department.     See  Syllabus  /    l)r/,,,rl- 

ment). 

Elementary  Schoolmasters. 

Two  years'  college  training  for,   not  sufficient;  three 

years  desirable,  8117-8123. 
Homerton  College  students  become  schoolmasters,  - 

Elementary  Schools. 

Modification  of  infant  and  juvenile  schools   desirable; 

science  might   be  taught  to   children  of    13    yean, 

8144-8148. 
Approval  of,  in  Switzerland,  8149-8157. 

Euclid. 
Objections  to,  8140-8143. 

Exhibitions. 

Desirable   for  science  students  in  Homerton  College, 

8116,  8124. 
France. 

Approval  of  French  method  of  teaching  geometry,  HMO. 

Geometry. 
Continental  method  of  teaching,  desirable  in  Homerton 

College,  8110,  8111. 
Objections  to  Euclid,  8140-8143. 

Homerton  Training  College. 

Witness  is  principal  of,  810U. 

Science  class  in,  in  connexion  with  Science  and  Art  De- 
partment, taught  by  one  teacher,  who  also  teaches  other 
subjects,  8101-8107,  8127. 

Science  taught  in,  as  much  as  possible,  8108. 

Difficulty  of  teaching  "  economy  "  in,  from  its  imperfect 
definition,  8112-8116. 

Two  years'  training  in,  insufficient;  three  desirable, 
811778123. 

Exhibitions  to  induce  students  to  remain  in,  another 
year,  might  succeed,  8 1  -  I . 

Science  would  be  better  taught  in,  by  special  teachers, 
8116,  8126-8128,  S133  S139. 

Students  in,  become  teachers  of  elementary  schools ; 
most  take  Department  science  certificates,  812!'. 

Science  teachers  could  not  be  trained  in ;  special  institu- 
tion necessary,  8131,  8132. 

Success  of  three  months'  instruction  in,  given  by  a  Swiss 
teacher,  8155. 

Science. 

In  Homerton  Training  College  is  taught  as  much  as 

possible;  specialHeachers  desirable,  8108-8111,  8llt>, 

8126-8128, 8133-8139. 
May  be  taught  to  children  of  13  years,  8145. 

Science  and  Art  Department. 

Science  class  in  connexion  with,  at  Homerton  Training 

College,  8101-8107,8127- 
Allusion  to  art  scholarships  and  drawing  teachers  under, 

SI 25.  8134. 
Desirable   that   teachers   like  those  under   Department 

should  give  science  instruction  in  training  colleges, 

8116,  8126-812S.  H;;;>  si.'W. 
Men  who  merely  pass  science  examinations  of,  are  not 

thereby  duly  qualified  to  teach,  8137- - 
Science  Classes.    See  Homerton  Training  College. 

Science  Examinations. 

Not  very  difficult ;  those  who  merely  pass  should  not  be 
regarded  as  qualified  teachers  of  science,  S137-- 

Science  Students.    See  Homerton  Training  College. 
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Science  Teachers. 

One  teacher  (who  instructs  in  other  subjects)  gives  all 
the  science  instruction  at  Homerton  College,  8105, 

B187. 

Desirable  that  special  science  teachers  should  give  in- 
struction in  training  colleges,  8116,  8126-8128,  8133- 
8139. 

Could  not  be  trained  in  such  an  institution  as  Homerton 
College;  special  institution  necessary,  8131,  8132. 

Those  who  merely  pass  Department  examination,  should 
not  be  regarded  as  qualified  for  teaching,  8137-8139. 

Students. 

Science  exhibitions  for,   desirable,  in  training  colleges, 

8116,8124. 
Two  years'  training  of,  for  schoolmasters,  insufficient ; 

three  desirable,  8117-8123. 
In  Homerton   College,  become  teachers  of  elementary 

schools ;  most  take  science  certificates,  8129,  8130. 

Switzerland. 
Approval  of  Swiss  primary  schools,  8145,  8149-8155. 

Syllabus  (Education  Department). 

As  affecting  instruction  in  Homerton  College,  8106- 
8116,8140. 

Training  Colleges. 

Special  teachers  should  give  science  instruction  in,  8116. 
Science  exhibitions  in,  desirable,  8116,  8124. 
Science  teachers  could  not  be  trained  in,  8131,  8132. 
See  Homerton  Training  College. 

Tscher,  Mr. 

Success  of  his  system  of  instructing  children,  8149- 

8155. 
Zurich. 

Approval  of  primary  schools  in,  8149-8155. 


BOUUNK,  ALFRED,  Esq. — cont. 

Science. 

In  British  and  Foreign  School  Society's    lesson   books, 
in  its  elementary  schools,  and  in  its  training  colleges, 
8  Hi  1-8 168,  8192,  8193,  8202-8204. 
Advantage  to  scholars  and  teachers  of  elementary  science 
being  taught  in  schools  of  British  and  Foreign  School 
Society,  8189,  8190. 
Science  and  Art  Department. 

Classes  under,  in  Borough  Road  and  Stockwell  training 
colleges,  81/2-8188,  8197,  8198.     Many  former  stu- 
dents now  teaching  under  Department,  8192,  8193. 
Action  of  Department  led  to  establishment  of  science 

classes  at  Borough  Road  College,  8202-8204. 
Science  Classes. 

At  Borough  Road  and   Stockwell  colleges,    established 
through  action  of  Science  and  Art  Department,  8192, 
8193,  8202-8204. 
Science  Examinations. 

Result  of,   for  Borough  Road  and    Stockwell  training 

colleges  (1868-1870),  8176. 
Science  Students. 

In  Borough  Road  and  Stockwell  colleges ;  results  of  their 
examinations ;  attend  voluntarily,  and  could  not  give 
more  time  to  science.  Many  have  become  Department 
teachers,  8176-8187,  8192,  8193,  8197,  8198,  8204, 
8205. 
Science  Teachers. 

Many  British  and  Foreign  School  Society's  former  stu- 
dents are  now  Department  teachers,  8192,  8193,  8197, 
8198. 
Stockwell  Female  Training  College. 

Domestic  economy  taught  in,  8169,  8170. 
Science  classes  in,  8172. 

Training  Colleges.      See  Borough  Road  Training  College. 
Stockwell  Female  Training  College. 


BOURNE,  ALFRED,  Esa.,  B.A.   (Index  of  his  Evidence.) 

Borough  Road  Training  College. 

For  male  students  ;  Science  and  Art  Department  classes 
in ;  students  attend  voluntarily ;  could  not  give  more 
time  to  science,  8171-8188. 

British  and  Foreign  School  Society. 

Witness  is  secretary  of,  8160. 

Daily  Lesson  Books  of  society ;  science  in  them,  and 
science  teaching  in  society's  elementary  schools.  Ab- 
breviated lesson  books  necessitated  by  Revised  Code, 
8161-8168,  8194-8196. 

Science  and  Art  Department  classes  and  examinations  at 
society's  training  colleges,  8169-8188. 

Students  and  scholars  would  profit  by  elementary  science 
teaching  in  society's  schools,  8189. 

Many  former  students  of  society  have  received  Depart- 
ment certificates,  and  are  teaching  science  classes  in 
their  own  neighbourhoods,  8192,  8193,  8197,  8198. 

In  society's  colleges,  science  is  taught  by  teachers  of 
other  subjects ;  these  hold  degree  of  Bachelor  of  Arts, 
8199-8201. 

Science  classes  were  instituted  under,  through  action  of 
Science  and  Art  Department,  8202,  8203.  No  practi- 
cal instruction  given,  8204. 

Cookiny. 
Taught  in  Stockwell  Female  Training  College,  8169. 

Daily  Lesson  Books. 

Of  British  and  Foreign  School  Society ;  science  lessons 
in;  reduced  since  Revised  Code,  8161-8168,  8194- 
8196. 

Domestic  Economy. 
Taught  in  training  college  at  Stockwell,  8169,  81/0. 

Elementary  Schools. 

Of  British  and  Foreign  School  Society;  advantage  to 
students  and  scholars  of  science  being  taught  in,  8189, 
8190. 

Laboratoriet. 

None  for  students  in  Borough  Road  training  colleges, 
8204,  8205. 

Practical  Instruction. 

Science  students  in  British  and  Foreign  School  Society's 
colleges  do  not  receive  laboratory  instruction,  8204, 
8205* 

Revised  Code. 

Science  lessons  in  British  and  Foreign  School  Society's 
school-books  reduced  in  consequence  of,  8164-8168. 


ROBINSON,     REV.    CANON,    M.A.      (Index    of    his 
Evidence.) 

Age  of  Students. 

In  training  colleges,  from  17   to  20  years;   less  expe- 
rienced than  Eton  boys  of  15  years,  8233,  8238,  8239. 
A  boy  of  13,  who  teaches,  states  opinions  without  think- 
ing it  necessary  to  give  reasons,  8241. 
Cost  of  Science  Instruction. 

Training  colleges  more  expensive  for  secondary  than  for 
elementary   schools;    were  buildings   once    provided, 
they  would  be  partly  self-supporting,  8230,  8231. 
Education  Department. 

Might  encourage  science  in  training  colleges  by  supple- 
mental grants  for  specific  subjects,  8284,  8286'. 
Elementary  Schools. 

Endowments  in,  proposed  to  be  used  for  exhibitions,  to 

encourage  longer  stay  at  school,  8219. 
Training  colleges  more  expensive  for  secondary  than  for 

elementary  schools,  8230,  8231. 
Endowed  Schools'  Commission. 

Proposes  to  make  science  compulsory   in  all  endowed 

schools.     Cannot  go  farther,  but  would  gladly  receive 

suggestions  in   the  matter,   8219-8221,  8229,  8251- 

8261. 

Permission   given   in   scheme   of,  to  erect   laboratories, 

8254. 

Power  given  to  governors  of  schools  by,  to  found  exhi- 
bitions for  students  in  training  colleges,  8262. 
Exhibitions. 

To  encourage  longer  stay  in  elementary  schools,   pro- 
posed by  Endowed  Schools'  Commission,  8219. 
In  secondary  schools,  to  induce  students  to  enter  training 

colleges  for  teachers,  desirable,  8228,  8231 . 
Power  to  found  exhibitions  given  by  Endowed  Schools' 
Commission  ;     tenable    where    trustees    may    select, 
8262-8265. 

Government  Grants  in  aid  of  Science. 
Science  in  training  colleges  would  be  encouraged  by  sup- 
plemental grants  for  specific  subjects,  8284,  8286. 
Laboratoriis. 

Permission   given  for  erecting,   in  scheme  of  Endowed 

Schools'  Commission,  8254. 
Lodgings  for  Students. 

Isolation  essential  for  students  in  training  colleges ;  they 
should  live  in  licensed  lodgings,   under  supervision, 
8232,  8236-8250. 
New  Code. 

Promises  well,  8213.    Will  encourage  teachers  to  give 
more  time  to  higher  subjects,  8219. 
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be  extended  to  higher 

In  addition  to,   grants  to  training  colleges  for  specific 
subjects  desirable,  8284-S28C. 

Practical  Instruction. 
Not  enforced,  in  respect  to  science  teaching  authorised 

by  Endowed  Schools'  Commission,  8251-8"C| 
Universities  might  train  teachers,  but  difficulty  would 
be  m  practical  part,  8269-8276. 

Revised  Code. 

In  some  respects  to  be  condemned ;  elementary  subiccts 

better  taught  under  it,  8211-8218. 
Small  payment  exacted  by,  from  students  in   training 
colleges,  8280. 
See  New  Code. 

Schoolmasters. 

Mechanical  habits  acquired  by,  8239-8243. 
Science. 

Proposed  by  Endowed  Schools'  Commission  to  be  com- 
pulsory  in   endowed    schools;    subjects,   &c    left    to 
governors,  8219-8221,  8229,  8251-8261. 
Encouragement  to  science  in  training  colleges  might  be 
f5??J2LsllPPIcinelrtaI  grants  for   specific  subjects, 
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No  payment  for  student,  in,  who  hold  Queen's  ichol*r 

" 


«,il,j, 


mental 
Unioer$itit$, 
M         *™"  fc80"™.  *"**  the  practical  part  would  be 

y  •un  •*  ' 


Want  of  teaching  power  in  men  who  have  taken  hiirl.cit 
university  honours,  8277-82/9. 

York  and  Ripon  Diocesan  Training  Colltgt. 

Witness  was  formerly  principal  of,  8207 

Science  was  not  much  taught  in  the  college,  8208-8210. 
York  Science  College. 

Proposal  to  establish,  8266,  8267. 


Science  and  Art  Department. 

Might  encourage  science  in  training  colleges  by  supple- 
mental grants  for  specific  subjects,  8284. 
Amount  paid  by,  to  training  colleges  in  1869,  8285. 
Science  Colleges  (proposed). 

Prospect  of  science  colleges  being  established  about  the 
country;  one  at  York,  8266,  8267.  Not  specially  for 
science  teachers,  but  they  could  be  taught  efficiently 
therein,  8268. 

Maintenance  in,  not  to  be  gratuitous;  exhibitions  should 
be  provided;  some  students  would  pay,  8281-8283. 
See  Training  Colleges. 

Science  Teachers. 

An  additional  year's  instruction  in  training  colleges 
would  produce  good  science  teachers,  8222. 

Must  be  properly  trained  ;  training  colleges  in  connexion 
with  secondary  schools  would  produce  a  supply  •  ex- 
hibitions should  be  offered  them,  8224-8228. 

Demand  for,  will  produce  supply;  but  not  at  first, 
8266. 

Would  be  taught  more   efficiently  in  proposed  science 

colleges  than  in  training  colleges,  8267,  8268. 
Secondary  Schools. 

Training  colleges  in  connexion  with,  would  produce  a 
supply  of  teachers ;  these  colleges  would  be  more  ex- 
pensive than  those  for  elementary  schools,  8224-8228, 


FRASER,  RIGHT  RBV.  JAS.,  D.D.,  LORD  BISHOP  or 

MANCHESTER.    (Index  of  his  Evidence.) 
Abbott's  Ann. 
Excellent  school  at  Abbott's  Ann ;  due  to  zeal  of  lion 

and  Rev.  Samuel  Best,  8303,  8307,  8308,  8311, 
Age  of  Scholars. 

Children  in  American  schools  enter  at  5,  and  are  supposed 
to  remam  until  18  years;  from  5  to  9  in  primarr. 
and  8  to  14  years  in  secondary,  schools,  8297,  8326, 

Even  if  children  in  rural  schools  remained  until  13  years  of 
age  extension  of  present  programme  would  not  be  ad- 
visable, 8313. 

Science,  taught  to  children  under  13  years,  must  lie  in 
a  concrete  rather  than  in  an  abstract  form,  8316-S318. 
America. 

in  America  are  wanting  in  scientific  method, 


exhibited 


in  America, 


Students. 

In  training  colleges,  are  too  gregarious;  they  should  live 
in  licensed  lodgings,  under  supervision,  8232,  8236- 
8250. 

Age  of  students  in  training  colleges  probably  17  to  20 

years,  8233. 
Success  of  students  who  have  been  educated  in  training 

colleges,  8234,  8235. 

Teachers. 
Position  of,  under  revised  and  new  codes,  8213-8218. 

Under  latter,  teachers  may  give  more  time  to  higher 

subjects,  8219. 
Universities  might  train  teachers,  but  the  practical  part 

would  be  difficult,  8269-8276. 
Failure,  as  teachers,  of  scholars  of  great  eminence,  8277- 


Training  Colleges. 
A  third  year's  course  in,  desirable,  to   produce  science 

teachers,  8222. 
In  connexion  with  secondary  schools,  would  produce  by 

degrees  a  supply  of  teachers,  8224-8228. 
More  costly  for  secondary  than  for  elementary  schools, 

but  would  be  partly  self-supporting,  8230,  8231. 
Education  in,  would  be  much  cheaper  than  in  a  univer- 

sity, 8231. 
Advantage   of   students   of  training  colleges   living  in 

lodgings,  8232,  8236-8245. 

Students  in,  are  from  17  to  20  years  of  age,  82,'W. 
Moral  success  attained  in  training  colleges,  8234-8237. 
Corporate  system  of  discipline  and  training  in  present 

training  colleges,  with  a  slight  university  element  as 

regards  habit  of  life,  desirable  for  science  students, 
4,       8236. 

26060. 


American  Schools. 

The  system  supposes  children  who  enter  at  5  years  to 
remain  until  18  years  of  age,  but  they  do  not  so  remain  • 
there  is  no  compulsion,  8297,  S29S." 
Too  many  subjects  are  taught  in  ;  scholars  know  little  of 
anything  well  ;   contraction    of  programme  contem- 
plated at  Boston,  8299,  8320. 
Science  teaching  in,  has  had  a  mischievous  effect,  832t>- 

8323. 
American  primary    schools    lay    a    solid    foundation 

secondary  schools  fail,  8325. 

Children  in  American  primary  schools  are  from  5  to  9 
years,  in  secondary  schools  from  8  to  14  years  of  age, 
8326,  8327. 
The  system  of  passage  from  elementary  to  higher  schoob 

in  America  might  be  adopted  here,  834  1  . 
Energy  and  ambition  to  excel  of  American  male  and 

female  teachers  ;  contrast  to  those  of  England,  - 
Apparatus  for  Science  Purposes. 

Difficulty  in  supplying  schools  with  apparatus  at  present, 
8317. 

Best,  Hon.  and  Rev.  Samuel. 

Efficiency  of  Abbott's  Ann  school  ;  owing  to  zeal  of  Mr 
Best,  8303,  8307,  8308,  8311,  8312. 

Botany. 

Intelligence  of  children  developed  by  teaching  of  botany 
in  Professor  Henslow's  school,  8303,  8319. 

Brewer,  Dr. 

His  "  Knowledge  of  Common  Things,"  formerly  used  in 
schools  ;  it  referred  to  practical  purposis.  n,  it  "scientific 
considerations;  similar  book  used  in  America 

8335,  8337. 

Chemistry. 

A  subject  to  interest  children,  S.'il,". 

Chemistry  taught  in  Abbott's  Ann  rural  school.  3 
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C'uf  'fa 
In  America,  children  in  primary  schools  arc  from  5  to  9 

years,  and  in  secondary  schools  from  8  to  14  years  of  age; 

theoretically,  they  remain  until  18  years  of  age,  8297, 

8326,  83i>7.' 
Present  programme  of  schools  is  sufficient  for  children 

up  to  14;  should  not  be  extended;  abstract  science 

instruction  undesirable,  8313,  8328,  8329. 
Children  would  be  likely  to  be  interested  in  chemistry, 

8317. 

Simple  scientific  explanation,  not  taking  too  wide  a 
range,  the  most  desirable  for  children,  8336,  8337. 

Compulsion. 

No  compulsion  in  American  schools,  8298. 
Compulsory  attendance  in  schools   desirable,  but    the 
way  is  not  clear  at  present,  8302. 

COB//S,  Miss  [now  Lady]  Burdett. 

Stimulus  to  science  teaching  in  schools  by  prizes  given 
by  Miss  [now  Lady]  Burdett  Coutts,  8295, 8334, 8335. 

Dawes,  Dean. 

Efficiency  of  King's  Somborne  school  and  Hereford 
Bluecoat  School,  owing  to  zeal  of  Dean  Dawes,  8303- 
8306,  8309,  8310,  8312. 

Education  Act. 

Cannot  come  into  efficient  operation  until  our  power  of 
producing  teachers  is  multiplied,  8348. 

Elementary  Schoolmasters. 

Greater  efficiency  of,  desirable,  but  the  way  to  that  is 

not  clear,  8302. 

As  the  teacher  is,  so  is  the  school,  8347. 
Present  means  tor  training  teachers  insufficient,  8348. 
Motives  of  masters  to  instruct  their  pupil-teachers  were 

impaired  by  the  Revised  Code,  8356. 
Energy  and  enthusiasm  wanting  in  English  teachers,  as 

contrasted  with  American,  8357. 

Elementary  Schools. 

Rural  schools  were  but  little  affected  by  Revised  Code ; 

the  elementary  science  taught  previously  in  these  schools 

was  probably  owing  to  prizes  given  by  Miss  Burdett 

Coutts,  8293-8295. 
Compulsory  attendance  in,  desirable,  but  the  way  not 

clear  at  present,  8302. 
Excellence  of  schools  at  King's  Somborne  and  Abbott's 

Ann,  and  the  Bluecoat  School   in  Hereford ;  owing 

to  Dean  Dawes  and  Mr.  Best,  8303-8312. 
Undesirable  to  add  to  present  programme  of  instruction 

in  elementary  schools,  8313. 
Geography  is   fairly  taught   in  rural   schools ;  physical 

geography,  &c.  must  be  taught  in  a  concrete  not  an 

abstract  form,  8316. 
Secondary  schools,  to  continue  training  of  elementary 

schools,  most  desirable;  no  method  now   of  passing 

from  one  to  the  other;  American  system  superior  in 

this  respect,  8324,  8341-8344. 
More  education  can  be  given  in  town  schools  than  in 

rural  schools,  8358. 
See  American  Schools. 

Endowed  Schools. 
Might  all  be  put  under  one  system,  and  graduated,  8342. 

England. 

Rareness  of  energetic  school  teachers  in  England,  con- 
trasted with  teachers  in  America,  8357. 

Geography. 

Is  fairly  taught  in  rural  schools,  8316. 
See  Physical  Geography. 

'•lenslow,  Professor. 

Allusion  to  his  school  in  Suffolk,  in  which  the  intelligence 
of  young  children  was  developed  by  teaching  of  botany, 
8303,  8319. 

Hereford  Bluecoat  School. 

Remarkable  efficiency  of  the  school,  which  was  watched 
over  by  Dean  Dawes,  8303,  8309,  8310. 

Infant  Schoiilx. 

Difficulty  in  getting  children  to  attend  in  infant  schools  ; 
with  better  methods  of  instruction  more  rapid  progress 
might  be  made,  H330-8332. 

King's  Somborne. 

Excellent  school  at,  owing  to  energy  of  Dean  Dawes, 
06,8312. 

Knetlrr  Hall. 
Failure  of  Kneller  Hall   Government  training  college, 
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Manchester. 

With  some  secondary  schools,  Manchester  would  possess 
all  the  elements  for  a  graduated  system  of  instruction, 
8343,  8344. 
Grammar  school  at  Manchester ;   modification  of  it  as  a 

free  school,  8345,  8346. 
Physical  Geography. 

Taught  in  Abbott's  Ann  rural  school,  8311. 
If  taught  in  rural  schools  it  must  be  in  a  concrete  not  an 

abstract  form,  8316. 
But  little    physical    geography   taught    in  elementary 

schools  visited  by  witness,  8359. 
Pupil-teachers. 

Under  Revised  Code,   pupil-teachers    entered    training 
colleges  with  one  third  less  preparation  than  before, 
8355-8357. 
Revised  Code. 

Rural  schools  were  little  affected  by  Revised  Code ;  the 

elementary   science   previously  taught   was   probably 

owing  to  prizes  given  by  Miss  Burdett  Coutts,  8293- 

8295.  • 

Tendency  of  Revised  Code  has  been  to  narrow  range  of 

subjects;  instruction  probably  sounder,  8352-8354. 
Pupil-teachers,  under   Revised  Code,-  entered  training 
colleges  with  one  third  less  preparation  than  before, 
8355-8357. 

Rural  Schools.     See  Elementary  Schools. 
Secondary  Schools. 

Secondary  schools,  to  continue  education  of  elementary 
schools,  most  desirable ;    no  method  now  of  passing 
from  elementary  to  higher  schools,  8324,  8341-8344. 
The  secondary  schools  of  America  fail,  8325. 
With  secondary  schools,  Manchester  would  possess  all 
the  elements  for  a  graduated  system  of  instruction, 
8343,  8344. 
Science. 

The  science  taught  in  rural  schools  before  Revised  Code 
was  probably  owing  to  prizes  given  by  Miss  Burdett 
Coutts,  8295,  8334,  8335. 
Science  teaching  in  Hereford  Bluecoat  School,  Professor 

Henslow's  school,  &c.,  8303-8312. 
Objection  to  introduction  of  abstract  science,  or  extension 
of  present  programme,  in  elementary  schools,  8313, 
8328,  8329. 
Science  must  be  taught  to  children  more  in  a  concrete 

than  an  abstract  form,  8316. 

Chemistry  is  a  subject  likely  to  interest  children,  8317. 
Science  teaching  in  elementary  schools  of  America  has 

had  a  mischievous  effect,  8320-8.'S23. 
Simple  scientific   explanation,   not  taking  too   wide  a 

range,  desirable  for  children,  8336,  8337. 
Deficiency,  in  scientific  method,  of  American  text-books, 

8340. 
With  a  graduated  system  of  schools,  elementary  might  be 

connected  with  higher  scientific  instruction,  8343. 
Discretion  requisite  in  introducing  science  into  training 
colleges ;    present    programme    wide    enough,   8351, 
8352. 

Teachers. 

In  America,  the  teacher  of  a  high  school  is  supposed  to 
teach  almost  every  knowable  thing,  8299. 

See  Elementary  Schoolmasters. 
Text-books. 

Dr.  Brewer's  "  Knowledge  of  Common  Things  "  formerly 
much  used;  similar  text-book  used  in  America,  S.'i'U. 
8335,  8337. 

Deficiency  of  American  text-books  in  scientific  method, 
8340. 

Training  Colleges. 

Could  turn  out  1,600  teachers  per  annum;  insufficient 

provision  for  number  required  under  Education  Act, 

8348. 

Failure  of  Kneller  Hall  training  college,  8350. 
To  introduce  science  in  training  colleges  would  require 

great  discretion;  present  programme  is  wide  enough, 

8351,  8352. 
Under  Revised  Code,    pupil-teachers    entered    training 

colleges  with  one  third  less  preparation  than  before, 

8355-8357. 

SANDFORD,  SIR  FRANCIS  R.     (Index  of  his  Evidence.) 

Age  of  Scholars. 

Between  7  and  13  years  children  pass  the  six  standards. 
8400-8405. 

Children  of  10  years  might  be  brought  up  to  the  geo- 
graphy required  by  standard  iv.,  but  they  are  not 
now  brought  up  to  it,  8420-8433. 
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Assistant  Inspectors.     See  Inspectors. 
Children. 

In  elementary  schools,  children  pass  the  six  standards 
between  7  and  13  years,  8-100-8405. 

Grants  for  school  children  under  New  Code,  8415-H1  is, 
8436-8445,  8459-8463. 

Few  children  in  schools  under  Education  Department 
take  extra  subjects,  8419-8429. 

Children  of  10  years  might  be  brought  up  to  the  geo- 
graphy required  by  standard  iv.,  but  they  are  not 
now  brought  up  to  it,  8420-8433. 

Extra  subjects  must  be  taught  now  to  children  in  ele- 
mentary schools,  8430-8440. 

Music  to  be  taught  to  children  under  New  Code ;  one 
other  extra  subject  might  also  be  made  compulsory, 
8451-8458. 
Cost  of  Instruction. 

Successful  schoola  cost  more  than  unsuccessful,  8443- 
8445. 

Payments  for  instruction  of  children  by  Education  De- 
partment, 8415-8418,  8436-8445,  8459-8463. 
Education  Department. 

School  inspectors  of,  might  supervise  science  classes  to 
some  extent,  8360-8364. 

Works  more  in  connexion  with  Science  and  Art  Depart- 
ment than  formerly,  8365,  8366. 

Science  to  be  taught  in  elementary  schools  under  Educa- 
tion Department,  8367-8369,  8377-8384. 

Might  derive  assistance,  regarding  inspection,  from 
Science  and  Art  Department,  8385,  8386. 

Promotion  of  science  instruction  for  schoolmasters  by 

Education  Department,  8398,  8399. 
Elementary  Schoolmasters. 

Inspectors'  assistants  have  been  elementary  school- 
masters; many  are  acquainted  with  science,  8393- 
8397. 

Instruction  in  science  for  schoolmasters  to  be  promoted 
by  Education  Department,  8398,  8399. 

Elementary  Schools. 

Science    to    be    taught    in    schools    under   Education 

Department;  examinations   to  be  by  papers,   8367- 

8369,  8377-8384. 
Children  in,  pass  the  six  standards  between  7  and  13 

years,  8400-8405. 
Allowances  for  children  in,  under  New  Code,  8415-8418, 

8436-8445,  8459-8463. 
Extra  subjects  in,  under  New  Code ;  if  pupils  are  not 

presented  in  these  subjects,  the  standard  of  ordinary 

subjects  might  be  raised,  or  grant  withheld,  8406- 

8440,  8453. 
Schools  which  take  up  extra  subjects  would  require  a 

more  skilled  staff,  and  be  more  expensive,  8441-8445. 
Standards  in,  apply  to  half-time  and  whole-time  schools  ; 

half-time  schools  often  do  as  well  as  whole-time,  in 

reading,  writing,  and  arithmetic,  8446-8449. 
Compulsory  teaching  of  music  in,   under  New  Code, 

8451-8458. 
Inducement  in,  to  pass  some  children  in  extra  subjects, 

to  compensate  for  loss  of  payment  by  failure  of  other 

children,  8459-8463. 

Subjects  taught  in,  under  Mr.  Corry's  minute,  8464. 
Table  showing  number  of  schools  to  which  grants  were 

made  for  proficiency  in  "  specific  subjects  "    (1870), 

8468  (note). 
Endowed  Schools'  Commission. 

Extended  instruction  expected  to  result  from  the  En- 
dowed Schools'  Commission  ;  no  difficulty  in  providing 

inspectors  to  supervise  it,  8387. 

Inspection. 

Inspection  of  science  classes  might  be  undertaken  to 

some   extent   by    present    school    inspectors,    8360- 

8364. 
Education  Department  might  derive   assistance,  as  to 

inspection,  from  Science  and  Art  Department,  8385, 

8386.  ,     , 

Advantage  of  concentration  in  inspection   of  schools 

under  one  department,  83S7-  S392. 
Inspectors  of  Schools. 

M  ight  supervise  science  classes  to   some   extent ;    few 

have  had    special    scientific    education,    8360-8364, 

8408,  8411. 
Inspectors  refer  to  head-quarters  if  asked  to  examine  in 

subjects  they  do  not  understand,  83(>S,  S375. 
Inspectors   have   not   been   selected   hitherto  for  their 

scientific  attainments;    desirable  they   should  be  in 

the  future,  83/0-8376,  8409-8412. 
Inspectors'  assistants  are  schoolmasters ;  many  might  be 

found  acquainted  with  science,  8393-8397. 
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Music. 

Compulsory  teaching  of  mimic  in  icboolf  under   ' 

Code;  no  rrtiMon  why  -,,  great  a  preference  thould  be 

given  to  music,  84. . 
New  Code. 
Science  to  be  taught  in  elementary  school*  n- 

Code;    phy.iiral   geography  ana    animal    physiology 

specified.  8367,  H.X  , 
The  sixth  standard  of  tliu  New  Code  i»  like  a  wreath  of 

the  old,  Hid.,. 
Inspectors  generally  would  not  be  competent  to  examine 

in  scii-ntiiir  ..uliji  i-n  under  New  Code,  8408. 
Allowances  for  ntt< •ndinicu  and paaiinir  under  New  Code ; 

grants  might  be  inorett.std  for  special  ui 

ordinary  M:iMihmU  ;  thr.,,,1,.  varies  frum  year  to  year, 

8415-8418,  HI;K;,SI.V*  siitt. 

Compulsory  teaching  of  music  under  New  Code ;  timilar 
arrangement  might  be  made  with   regard  to  extra 
subjects,  8451   - 
Physical  Geoyrapky. 

A  subject  for  the  extra  grant  under  the  New  Code,  8377- 
Physiology  (Animal). 

Under  New  Code,  a  subject  for  the  extra  grant,  - 
School  Inspectors.     See  Inspeclort. 
Schoolmasters.     See  Elementary  Schoolmatteri. 
Schools. 

Advantage  of  a  concentration  of  inspection  of  schools 
under  one  department,  S387_s.'f!i2. 

See  Elementary  Schools. 
Science. 

Science  to  be  taught  in  elementary  schools  under  Educa- 
tion Department ;  examinations  to  bo  by  papers ; 
physical  geography  and  animal  physiology  specified, 
8367,  8369,  8377-83SI. 

Science  and  Art  Department. 
Works  more  in  connexion  with  Education  Department 

than  formerly,  8365,  8366. 
Might  render  assistance,  in  the  matter  of  inspection,  to 

Education  Department,  K 
Science  Classes. 

School  inspectors  might  undertake  supervision  of  science 

classes  to  some  extent,  8360-8364. 
Science  Examinations. 

To  be  by  papers  in  elementary  schools  under  Education 
Department,  8368,  8369. 
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Aye  of  Scholars. 

In  the  Black  Country  evening  schools  pupils  ranged  from 

12  to  23  years,  84SI. 
Systematic  instruction  in  science  should  not  be  given  in 

elementary  schools  to  children  under  12  years,  - 
Agriculture. 

Instruction   bearing  on   agriculture  formerly  given   in 

certain  rural  schools,  8469. 
Apparatus  for  Science  Purposes. 

Chemical  cabinets,  laboratories,  &c.  formerly  used  in 
the  Black  Country  elementary  schoo 

Belgium. 

Mining  system  of  Belgium  more  scientific  than  that  of 
Staffordshire,  8505. 

Biography. 

Importance  of  biography  greater  than  science  in  elemen- 
tary instruction,  8531-8534,  857".  <>7l. 
Black  Country. 

Machine  drawing  formerly  taught  in  the  Black  Country 
evening  schools;  no  mining  instruction  given;  at- 
tempted, but  failed,  -  K-.  9501-8606. 

Chemistry. 
School  for  chemistry    formerly    at    Stoke-upon-Trent, 

8466. 

Instruction  in  chemistry  formerly  given  in  certain  rural 
schools, and  in  the  Pottery  districts,  SI 6:'. 
8513. 

Popularity  of  chemistry  in  Department  examinations, 
8513. 

Children. 

Instruction   in   science  formerly  given   to   children   m 
elementary  schools  at  Stoke-upon-Treut. 
8465-SJ71.  S192-S5IX),  S5M-- 
Jn  elementary  schools,  children  should  receive  t 
but  not  systematic,  instruction  in  science. 
8499,  8500,  8526-8568. 
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More  scientific  instruction  might  be  given  to  children  in 

evening   than   in   day   schools,    especially   in   mining 

dirtrieto,  8485, 8486. 
In  the  teaching  of  children,  humanity  is  more  essential 

than  physical  science,  8631-8634. 
Importance  of  instructing  children  in  biography,  history, 

and  geography,  8531-8534,  85/0,  8571,  8584-8598. 
More  regular  attendance  of   children,   longer  stay  at 

school,  and  attainment  of  higher  standards,  may  be 

expected  to  result  from  the  Education  Act,  8600. 
Where  children  stay  at  school  till  the  advanced  age,  the 

extra  subjects  might  be  taken  up,  8604. 

Drawing  (Machine). 

Instruction  in  machine-drawing  formerly  given  in  ele- 
mentary schools  near  Birmingham,  8469,  8483. 

Education  Act. 
Good  results  to  be  expected  from,  8574,  8599-8604. 

Elementary  Schoolmasters. 
Should  have  an  interest  in  science,  and  opportunities  for 

studying  it;  and  should  be  able  to  turn  the  attention 

of  boys  towards  science,  and  to  select  the  best  for 

special  instruction,  8474,    8476,    8479,   8499,   8500, 

8506,  8507,  8536,  8538. 
Not   sufficient   encouragement   for    teachers    to    study 

science,  8477. 
Training    colleges    should    have    scientific    inspection, 

grants  for  laboratories,  &c.,  for  instructing  teachers, 

8478,  8479,  8507,  8508. 
Masters  were  formerly  forbidden  to  engage  in  evening 

work,  8487. 
Objections  to  their  living  in  lodgings  in  London  while 

training  in  science,  8521. 
Work  would  be  found  in  centres  of  industry  for  masters 

trained  in  science,  8522. 

Elementary  Schools. 

Science  taught  in  elementary  schools  of  Cheshire,  Staf- 
fordshire, Shropshire,  and  Kent,  before  Revised  Code, 
8465-8471,  8475,  8490,  8491-8498. 

Objection  to  science  being  more  than  casually  taught  in  ; 
teachers  should  be  able  to  awaken  the  intelligence  of 
children,  and  select  for  technical  training  those  of 
special  promise;  biography,  history,  and  geography 
more  important  to  children  than  science,  8472-8474, 
8476,  8499,  8500,  8506,  8507,  8526-8568,  8575,  8584- 
8598. 

In  the  Black  Country  elementary  schools  no  mining 
instruction  was  given,  8501,  8502. 

Objection  to  the  reading  lesson  in  elementary  schools 
being  made  the  medium  of  instruction  in  applied 
science,  8539-8568. 

From  the  Education  Act,  good  results  may  be  expected 
in  elementary  schools ;  moral  training  must  be  at- 
tended to  before  scientific ;  more  regular  attendance, 
and  longer  stay  at  school,  may  be  expected,  8574, 
S5S4-8598,  8599-8604. 

Under  New  Code,  schools  may  obtain  maximum  grant 
without  taking  the  higher  subjects,  8607. 

Schools  where  children  stay  till  the  advanced  age  could 
take  extra  subjects,  860-1. 
See  Eveniny  Schools. 

Evening  Schools. 

Chiefly  for  making  up  for  neglect  in  the    elementary 

schools  ;    drawing   taught   in    a   few,   in  the   Black 

Country,  8480-8485. 
More  science  might  be  taught  in  the  evening  than  in  the 

day  schools,  especially  in  mining  districts,  8485,  8486. 
The  Black  Country  evening   schools  were  not  taught  by 

certificated  masters,  but  by  special  teachers,  who  had 

other  occupations  ;  apparatus  used  in  these  schools, 

8487-848!*.  s.-,i>;(  s:,25. 
No  mining  instruction   formerly  given  in  elementary 

schools  of  the  Black  Country,  8503. 
See  Elementary  Schools. 

Geography. 

Desirability  of  teaching  plain  geography  in  elementary 
schools ;  physical  geography  might  follow,  8584-8598. 

Geometry. 

Instruction  in  geometry  formerly  given  in  elementary 
schools  near  Birmingham,  8469. 

Government  Crn/i/x  in  aid  of  Science. 
Grants  should  lie  made  to  training  colleges  for   labora- 
tories, &c.,  for  instruction  of  teachers,  8478. 

History. 

Importance  of  teaching  history  in  elementary  schools, 


NORRIS,  REV.  CANON — cont. 

Inspection. 

To  promote  scientific  education  of  teachers,  training 
colleges  should  be  placed  under  scientific  inspection, 
and  have  grants  for  laboratories,  &c.,  8478. 

Laboratories. 

Grants  for  laboratories,  &c.  should  be  made  to  training 
colleges,  for  instruction  of  teachers,  8478. 

Lodgings. 

Objection  to  teachers  living  in  lodgings  while  studying 
science  in  London,  8521. 

Mining. 

Elementary  science  formerly  taught  in  schools  in  mining 

districts,  8469. 
Desirability  of  teaching  science  in  the  evening  schools  of 

mining  districts,  8485,  8486. 
No  mining  instruction  formerly   given   in    the   Black 

Country  elementary  schools  ;  lectures  were  attempted, 

but  were  not  attended,  8501-8506. 
If  mining  processes  were  more  scientific,  instruction  of 

workmen  would  follow,  8505,  8579,  8580. 
Belgian  system  of  mining  more  scientific  than  that  of 

Staffordshire,  8505. 

New  Code. 

Elementary  schools  may  obtain  maximum  grant  under 
New  Code  without  taking  the  higher  subjects,  8607. 

Pottery  Districts. 

Chemistry  class  formerly  held  in ;  collapsed,  8489,  8509- 
8513. 

Revised  Code. 

Scientific  instruction,  formerly  given  in  elementary 
schools,  collapsed  under  Revised  Code ;  not  to  be  re- 
gretted, 8470,  8471,  8475,  8490. 

Examination  in  reading  under  Revised  Code,  8562-8565. 
Instruction  in  geography  should  be  given  as  was  done 
before  Revised  Code,  8584. 
See  New  Code. 

Rich,  Lady. 

Scientific  instruction  in  elementary  school  at  Acton  pro- 
moted by  Lady  Rich,  8496,  8498. 

Royal  School  of  Mines. 

Intermediate  schools  wanted  between  School  of  Mines 
and  ordinary  elementary  schools,  8521,  8522. 

Science. 

Science  formerly  taught  in  elementary  schools  in  Che- 
shire, Staffordshire,  Shropshire,  and  Kent;  collapsed 
since  Revised  Code,  and  not  to  be  regretted,  8465- 
8471,  8475,  8483,  8492-8498,  8514,  8520. 

Science  should  not  be  systematically  taught  in  elemen- 
tary schools;  teacher  should  be  able  to  awaken  the 
intelligence  of  children,  and  to  select  some  for  special 
technical  training;  science  less  important  than  huma- 
nity, 8472-8474,  84/6,  8499,  8500,  8506,  8507,  8526- 
8568,8575,8584-8598. 

More  science  might  be  taught  in  evening  than  in  day 
schools,  especially  in  mining  districts,  8485,  8486. 

No  science  instruction  given  in  the  Black  Country 
elementary  schools ;  lectures  on  mining  were  tried, 
but  they  tailed,  8501-8504. 

Belgian  system  of  mining  more  scientific  than  that  of 
Staffordshire,  8505. 

Schools  wanted  which  would  touch  on  one  side  the 
elementary  schools  and  on  the  other  the  Royal  School 
of  Mines,  8521,  8522. 

Chemical  cabinets,  laboratories,  &c.  were  formerly  used 
in  the  Black  Country  elementary  schools,  8523-8525. 

Scientific  instruction  less  important  to  children  than 
moral  instruction,  8574. 

Science  Examinations. 

Inorganic  chemistry  the  most  popular  of  the  Department 
examinations,  8513. 

Science  Teachers. 

The  teachers  of  the  Black  Country  evening  schools  were 
mining  agents,  chemists,  &c.,  8486-8489. 
See  Elementary  Schoolmasters. 

Staffordshire. 

Mining  in  Staffordshire  less  scientific  than  in  Belgium, 
8505. 

See  Black  Country, 

Training  Colleges. 

To  encourage  scientific  instruction  of  teachers,  training 
colleges  should  have  scientific  inspection,  grants  for 
laboratories,  &c,,  84/8,  8479,  8507,  8508. 
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Age  of  Science  Students. 
A  foundation  of  scientific  knowledge  might  be  imparted 

to  children  of  10  to  1.3  years,  8619,  8G20. 
Children. 
The  elements  of  scientific  knowledge  may  be  imparted  to 

children  of  10  to  13  years,  8619,  8620. 
Present  elementary   school    system    does    not  cultivate 

habits  of  observation  in  children,  8655-8GC1. 
Children  of  7  to  8  years  will  now  have  to  pass  the  first 

standard,  8699,  8700. 
Compulsion. 

Compulsion  is  necessary  to  secure  attendance  in  elemen- 
tary schools,  8701,  8702. 
Cost  of  Instruction. 

Payments  to  masters,  &c.  in  elementary  schools,  8672- 
86/5. 

Education  Department.     See  Elementary  Schools. 
Elementary  Schools. 

Hardly  any  science  has  been  taught  in  schools  under 
Education  Department ;  more  general  intelligence  in 
the  scholars  before  Revised  Code,  8608-8615,  8621. 
The  merest  elements  of  science  might  be  taught  in 
elementary  schools  to  children  of  10  to  13;  subjects 
might  be  physiology,  geography,  topography,  che- 
mistry, in  town  schools;  botany  and  agriculture  in 
agricultural  districts;  and  domestic  economy,  8616- 
8620. 

There  are  schools  where  every  child  passes  in  the  three 
subjects  of  reading,  writing,  and  arithmetic ;  these  are 
rare,  8622-8631. 

Encouragement  to  higher  teaching  in,  under  New  Code ; 

the  deductions  render  this  encouragement  somewhat 

illusory,    8623-8633,    8668-8671,  8676-8686,    8/19, 

8720. 

Evening  schools  (under  witness's  inspection)  are  below 

the  character  of  the  day  schools,  8634-8640,  8662. 
Doubtful  if  any  instruction  relating  to  mining  is  given 
in  elementary  schools  of  mining  districts  ;  this  would 
^be  invaluable,  8647,  8648,  8651,  8697. 
Nothing  in   present   system  of,  to  cultivate   habits   of 

observation,  8655-8661. 

The  15s.  limit  operates  partly  as  a  check  in,  but  more 
than  one  extra  subject  could  not  be  expected,  8668- 
8671- 

Cost  of  conducting,  8672-86/5. 

Maximum  grant  for,  can  be  obtained  by  three  fourths  of 
the  children  passing  in  reading,  writing,  and  arith- 
metic, without  extra  subjects,  8679-8686. 
Desirable  that  more  time  should  be  given  in,  to  subject- 
matter  of  lessons,  8687-8693,  8708-8713. 
The  tendency  is  to  make  attendance  more  regular  in,  but 

compulsion  is  necessary,  8701,  8702. 
No  reason  why  science  should  not  be  taught   in,  but 
encouragement  must  be    given    to    teachers,  8714- 

Elementary  Schoolmasters. 

Are  men  of  intelligence ;  desirable  they  should  be  able 

to  teach  science,  but  difficult  for  them  to  find  time  for 

studying  it;    they  must  be  encouraged,  8649-8661, 

8665,  8714-8720. 

Payments  to  schoolmasters,  &c.,  86/2-8675. 
Are  qualified  to  teach  the  extra  subjects  which  are  taught 

BOW,  8676-8678. 
Syllabus  of  training  colleges  for  schoolmasters  should 

include  science,  8/21,  8722. 

Evening  Schools.     See  Elementary  Schools. 

Geology. 

No  matters  of  geological  observation  are  pointed  out  to 
children  in  schools  in  witness's  district,  8658-8661, 
8714-8718. 
Mining. 

Doubtful  if  any  special  scientific  instruction  is  given  in 
elementary  schools  in  mining  districts ;  such  instruc- 
tion would  be  invaluable,  8647,  8648,  8651,  8697. 
Men  engaged  in  mining  are  reckless  rather  than  ignorant, 

8694-8698. 
New  Code. 

Encouragement  by  New  Code  of  advanced  teaching  in 
elementary  schools  by  payments  for  extra  subjects; 
deductions  render  this  somewhat  illusory,  8623-8633, 
8668-8671,  8676-8(iS6,  8719,  8/20. 

New  Code  has  limited  the  number  of  attendances  at 
present,  but  will  afterwards  make  the  children  attend 
more  regularly,  8633. 
See  Revised  Code. 


W  ATKINS,  RKV.  F.  —  cont. 
Revised  Code. 

The  general  intelligence  of  rhilrlrrn  WM  better  cultivated 

before  Revised  Co,!,-,  *i;i  |,  siH.'i. 
No  encouragement  uml  Code  to  teach  inso- 

graphy  or  grammar,  Sll.'.!. 

V«e  Code. 
Science. 

Hardly  any  science  is  taught  in  the  elementary  school* 

under  Education  Department,  8606-861  3  -• 
On  y  the  merest  elements  of  science  can  be  tau«lit  in 

elementary  schools  ;  the  subjects  might  be  phyiii,l,,,,v 

geography,  topography,  chemistry,  botany,  agriculture 

and  domestic  economy,  8616-8618,  8703-8708 
Elements  of  science  might  be  imparted  to  children  of 

10  to  13  years,  8619,  8620. 
Prospect  of  scientific  instruction  being  given  in  elemen- 

tary schools  under  New  Code,  8<>2.'(. 
Doubtful  if  any  special  instruction  in  science  relating 

to  mining  is  given   in  schools  of  mining  districts  • 
would    ^  '"^""1, 


» 

If  children  are  to  be  instructed  in  science,  teachers  must 

be  encouraged,  8/14-8720. 
Training  colleges  for  teachers  should  include  science  in 

their  syllabus,  8721,  8722. 

Teachers.     See  Elementary  Schoolmaster!. 
Training  Colleges. 
Should  include  science  in  their  syllabus,  8721,  8722. 

ELLIS,  WILLIAM,  Eso.    (Index  of  his  Evidence.) 

Age  of  Scholars. 

In  Birkbeck  schools  children  are  from  6  to  14  yeart  of 

age,  8729. 
Infant  school  children  may  be  taught  elementary  social 

science,  8732. 
Instruction  in  chemistry  and  physiology  may  be  begun 

with  children  of  9  years  of  age,  8741. 
Birkbeck  Schools. 

Formation  of,  suggested  by  witness,  8"25. 
Establishment  of,  in  1848;  scholars  from  6  to  14  year* 

of  age  ;  distinguishing  characteristic,  the  teaching  of 

elementary  social  science,  8726-8/36. 
Elementary  chemistry  and  physiology  taught  in,  8737- 

8741. 
Social   science  text-book,  written  by  witness,  used   in 

Birkbeck  schools,  8756. 

Chemistry. 

Teaching  of,  in  Birkbeck  schools,  8739-8741. 
Children. 
In  Birkbeck  schools  children  are  from  6  to  14  years  of 

age,  8729. 

Method  of  teaching   of  social  science  to  children   in 
Birkbeck    schools;     advantages    of    such    teaching. 
8730-8736,  8/50-8752. 
Elementary  Schools. 

Importance  of  teaching  social  science  in,  8751,  8752. 
Scientific    instruction     in,    should    be    blended    with 

instruction  in  the  science  of  conduct,  8/56  (letter). 
Examinations.     See  Science  Examinations. 
Inspectors  of  Schools. 

School  inspectors  ought  to  observe  and  report  upon  the 
amount  of    knowledge  of   the    science  of   conduct 
exhibited  in  schools,  8756  (letter). 
Lectures. 
Mr.  Ellis's  lectures  on  social  science  at  South  Kensington 

Museum,  &c.,  8742,  8/55. 
Physiology. 

Teaching  of,  in  Birkbeck  schools,  8739,  8740. 
Radnor,  Earl  of  (late). 
Was  patron  of  the  first  Birkbeck  school,  BJ 

School  Inspectors.    See  Inspectors  of  Schools. 
Schools.    See  Elementary  Schools. 

Science. 
Elementary  chemistry  and  physiology  taught  in  Birkbeck 

schools,  8737-8741. 

Instruction  in  general  science  in  elementary  schools 
should  be  blended  with  instruction  in  the  science  of 
well-being,  8756  (letter). 

See  Social  Science. 
Science  and  Art  Department. 

A  Department  examination  in  social  science  would  do 
no  harm,  8743-8749. 
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Science  Examinations. 

Social  science  might  be  added  to  Department  examina- 

tions •   subject  difficult  to  introduce  in  examination 

papers,  8743-8749,  8755. 
Social  Science. 

In  Birkbeck  schools  teaching  of  social  science  is  a  distin- 

guishing  feature  ;    method  of  teaching  ;    text-book  ; 

should  be  taught  so  as  to  interest  children,  8730-8733, 

8755)  >7;">6. 
Tnehers  of,  who  have  been  instructed  by  witness,  8733, 

8734. 
Lectures  on,  by  witness,   at   South   Kensington,   &c., 

8743. 
Might  be  made  a  Department  subject,  but  difficult  to 

introduce  in  examination  papers,  8743-8749,  8755. 
Instruction  in  the  science  of  conduct  is  easy  to  learn  ;  it 

should  be  blended  with  general  scientific  instruction 

in  elementary  schools,  8756  (letter). 
South  Kensington  Museum. 

Lectures  on  social  science  at,  8?42,  8755. 
Teachers. 
Importance  of  good  teachers  of  social  science  ;  teachers 

trained  by  witness,  8731-87.r-J4,  8751,  8753,  8754. 
Teachers   of   elementary  science  in    Birkbeck   schools, 

8739,  8741,  8756. 
Text-books. 
Social  science  manual  used  ia  Birkbeck  schools,  8756. 

Training  Colleges. 

Importance  of  teaching  social  science  in,  8751-8754, 
8756  (letter). 

JARMAIN,  GEORGE,  ESQ.    (Index  of  his  Evidence.) 

Age  of  Science  Students. 
Science  can  be  taught  to  children  of  11  to  13  years, 

8922-8930. 

Agricultural  Chemistry.     See  Chemistry. 
Apparatus  for  Science  Purposes. 

No  grant  should  be  made  to  classes  deficient  in  science 

apparatus,  8959-8966,  8988,  8989. 
Fair  amount  of  apparatus  at  Huddersfield  Mechanics' 

Institute,  8982. 
For  elementary  schools  chemistry  apparatus  might  be 

furnished  for  5/.,  8987. 
Apprenticeship  of  Science  Students. 

Desirability  of  science  teachers  serving  an  apprenticeship 
as  pupil  teachers,  8844-8853,  8905-8907,  8915,  8910, 
8931-8940. 
Artizans. 

Mechanics'  institutes  the  best  places  for  teaching  science 

to  artizans,  8866.  8867. 
Fees    paid    by  artizans    at    Huddersfield    Mechanics' 

Institution,  8880,  8986. 
Two  thirds  of  those  attending  the  technical  classes  in 

Yorkshire  are  artizans,  8901,  8994,  8995. 
In  witness's  general  science  classes  about  three  fourths 

are  artizans,  8994,  8995. 
Birmingham. 
A  desirable  centre  for  instruction  of  science  teachers, 

8957. 
Bleaching. 
Formation  of  classes  for  instruction  in  the  chemistry  of 

bleaching,  &c.,  8889-8891. 
Certificates. 
Not  desirable  for  teachers  to  hold  certificates  in  many 

subjects,  8908-8910. 
Chemistry. 
Teaching  of  chemistry,  as  applied  to  dyeing,  scouring, 

and  bleaching,  in  Yorkshire,  8891. 
A  practical  Department   examination  in   chemistry  for 

advanced  stage  desirable,  8904,  8990-8993. 
Chemistry  can   be  taught  to   boys  of  11  to  13  years, 

8./25. 
Desirability    of    establishing    classes    for    agricultural 

chemistry,  8998. 
Children. 

-icntary  science  can  be  taught  to  children  at  11   to 

BTB,  8922-8930. 

Boys  like  science  ;  the  best  boys  in  science  are  also  the 
_  best  in  other  subjects,  8927-8929. 
Science   instruction  could  not  be  given  to  children  in 
scho°ls;  it  must  be  taught  in  night  classes, 


A  large  number  of  boys  attend  the  Huddersfield  Me- 
cnanica  Institute;  proportion  of  half-timers  is  small, 

hJ/L,  h  J/3. 


JAKMAIN,  G.,  Esq. — cont. 

Contributions  for  Science  Purposes. 
Manufacturers  would  be  likely  to  aid  in  the  formation  of 

technical  classes,  8898,  8899. 
Dyeing. 

Formation  of  classes  for  instruction  in  the  chemistry  of 

dyeing,  &c.,  8889-8891. 
Education  Department. 

Formerly  gave  no  aid  to  evening  classes  unconnected 
with  day  schools  ;  benefit  from  withdrawal  of  this  rule 
8974-8977. 

Elementary  Schoolmasters.     See  Schoolmasters. 
Elementary  Schools. 

Science  can  be  taught  in  elementary  schools  to  children 

of  11  to  13  years,  8922-8930. 
In  elementary  schools,  the  best  boys  in  science  are  best 

in  other  subjects,  8929. 
Science  instruction   could  not  be  given  in    half-time 

schools,  8967-8970. 
Evening  Classes.     See  Science  Classes. 
Fees. 

Fees  paid  at  Huddersfield  Mechanics'  Institute,  8880, 
8986. 

Field  Clubs. 

Huddersfield  Literary  and  Scientific  Society's  field  club 

for  geology,  botany,  &c.,  8983,  8984. 
Government  Grants  in  aid  of  Science. 
Government  should  aid   colleges  for  training  science 

teachers,  8958. 
Grants   should   be  withheld  from   schools   deficient  in 

science  apparatus,  8959-8966,  8988,  8989. 
Haley  Hill  Working  Men's  College. 

Technical  classes  at,  8891. 
Halifax. 

Technical  classes  at,  8891-8894. 
Honours. 

Objection  to  teachers  who  go  to  South  Kensington  for 
instruction  being  compelled  to  take  an  honours'  paper 
in  two  departments,  8949-8954. 
Huddersfield. 

Mechanics'  Institute  at  Huddersfield;  attended  largely 
by  boys;  science  classes,  apparatus,  library,  &c.,  8842, 
8876-8882,  8972,  8973,  8982,  8986. 
Classes  for  chemistry  of  dyeing,  bleaching,  and  scouring 

at  Huddersfield,  8891-8894. 
Literary  and  Scientific  Society  of  Huddersfield ;  study 

of  botany,  geology,  &c.  in,  8983,  8984. 
Inspection. 

Inspection  of  schools,  independently  of  inspection  during 
examination,  not  necessary,  but  desirable,  8919-8921. 
Jjaboratory . 

Instruction   in   laboratory   work   given   to   teachers   at 
Leeds,  8862-8865;  at  South  Kensington,  8941-8945. 
Leeds. 
Practical  science  instruction  for  schoolmasters  at  Leeds, 

8862. 

Technical  classes  at,  8891-8895. 
Manchester. 

A  desirable  centre  for  instruction  of  science^teachers,  895?. 
Manufacturers. 

Desire  of  manufacturers  for  establishing  technical 
classes,  8898,  8899. 

Mechanics'  Institutes. 

The  best  places  for  teaching  science  to  artizans,  8866, 
8867. 

Science  teaching  in  mechanics'  institutes  of  Yorkshire, 
before  establishment  of  Department  examinations, 
8868. 

Committees  of,  are  anxious  to  extend  scientific  instruc- 
tion, 8883-8888. 

Mechanics'  institutes  will  profit  by  withdrawal  of  regu- 
lation which  granted  aid  only  to  evening  classes  con- 
nected with  day  schools,  8974-8977. 

See  Huddersfield. 

Night  Classes.     See  Science  Classes. 
Practical  Instruction. 

Students  who  have  practically  assisted  lecturers  do  well 
in  examinations,  and  make  the  best  teachers,  8845- 
8851. 

Instruction  in  laboratory  work,  analysis,  &c.  given  to 
schoolmasters  at  Leeds,  8862-8865. 

A  Department  examination  in  practical  science  desirable, 
8904. 

Grants  should  not  be  made  to  classes  deficient  in  means 
of  giving  practical  instruction,  8959-8966,  89SS, 
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Pupil  Teachers. 

Desirability  of  science  teachers  serving  an  apprentice- 
ship as  pupil  teachers,  8844-8853,  8905-8907  8915 
8916,  8931-8940. 
Schoolmasters. 

Science  instruction  for,  in  Leeds,  Bradford,  &c. ;  prac- 
tical instruction  given  to,  at  Leeds,  8854-8866. 
Schools. 

Inspection  of  schools,  independently  of  inspection  during 
examination,  not  necessary,  but  desirable,  8919-8921. 

See  Elementary  Schools. 
Science. 
Mechanics'  institutes  the  best  places  for  teaching  science 

to  artizans,  8866. 

Desire  of  committees  of  institutes  in  Yorkshire  to  pro- 
mote science,  8883-8888. 

Teaching  of  science  in  schools  would  improve  education 
in  general  subjects,  8922-8930. 

Science  and  Art  Department. 

Allusion  to  letter  to  Department  respecting  technical 

classes  in  Yorkshire,  8890,  8891. 
Approval  of  science  system  of  Department,  8912. 

See  Science  Examinations. 
Science  Classes. 

In  Huddersfield  Mechanics'  Institute ;  teachers,  students, 

&c.,  8842,  8876-8882. 
Students  who  assist  lecturers  to  science  classes  usually 

make  the  best  teachers,  8845,  8851. 
Twenty  or  thirty  a  sufficient  number  for  a  science  class, 

8847. 
Science   classes   in    Yorkshire  before    establishment  of 

Department  examinations ;  improvement  since,  8868- 

8875. 
Grant  should  be  withheld  from  science  classes  deficient 

in  apparatus,  8959-8966,  8988,  8989. 
Half-time  school   children   can   only  be  instructed   in 

science  in  night  classes,  8967-8971. 
In  witness's    science    classes  about  three  fourths    are 

artizans,  8994,  8995. 
Classes  for  agricultural  chemistry  would    be    a    great 

benefit  to  farmers,  8998. 
See  Technical  Classes. 

Science  Colleges. 

Teachers  might  be  trained  in  a  science  college  which  com- 
bined instruction  with  practice  in  teaching,  8937-8940. 

Science  colleges  should  be  located  in  Birmingham, 
Manchester,  &c.,  8957. 

Government  should  aid  colleges  for  training  science 
teachers,  8958. 

Science  Examinations. 

Improved  science  teaching  since  establishment  of  De- 
partment examinations,  8874,  8875,  8978,  8979. 

Department  examinations  are  a  fair  test  of  acquirements ; 
practical  examinations  desirable ;  this  might  be  done 
in  chemistry  for  the  advanced  stage,  8904,  8990- 
8993. 

Department  examinations  not  a  sufficient  test  for  science 
teachers,  who  might  be  questioned  on  the  art  of 
teaching,  8844,  8912-8918,  8931,  8932,  8981. 

Science  Schools.     See  Science  Classes. 

Science  Students. 

A  pupil  teachership  desirable  for  students  who  are  to 
become  teachers,  8844,  8905. 

Students  who  assist  lecturers  with  experiments,  &c. 
usually  make  the  best  teachers,  8845-8848. 

Students  willingly  assist  lecturers,  without  remuneration, 
8849-8851. 

Students  should  not  be  allowed  to  become  science 
teachers  without  having  served  as  pupil  teachers  ;  im- 
provement would  result  from  training  in  a  college 
which  combined  instruction  with  practice  in  teaching, 
8853,  8905-8907,  8915,  8916,  8931-8940. 

Mechanics'  institutes  the  best  place  for  artizan  science 
students,  8866. 

Fees  paid  by  science  students  at  Huddersfield,  8880, 
8986. 

Instruction  given  to,  in  the  chemistry  of  dyeing,  scouring, 
and  bleaching,  in  Yorkshire,  8889-8895,  8901. 

Improvement  in  students  since  establishment  of  Depart- 
ment examinations,  8979. 

Science  Teachers. 
A  pupil  teachership  of  one  or  two  years  desirable  for 

training;    Department  examinations  not  a  sufficient 

test,  8844,  8905. 
The  best  teachers  are  those  who  have  previously  assisted 

lecturers  with  experiments,  &c.,  8845-8851. 


JARMAIN,  G.,  Esq.— Science  Teaektri.— cont. 

Science  teachers  should  be  compelled  to  ierre  previout)* 
as  pupil  teachers  {   more  dwirablr  : 
colleges,  unless  instruction 
tic-.,  in  teaching 

O.7'J(  I, 

Better  qualified  since  establishment  of  Department  ex- 
aminations ;  this  does  not  refer  to  teachers  who  hare 
merely  passed  the  advanced  stage,  8H7 

Two  pupil  teachers  are  sufficient  for  one  science  teacher, 

oj./Oj    o. '.  if  , 

Science  teachers  should  confine  themselves  to  one  (noun 

of  subjects,  8908-Wlo. 
Desirable  that  examinations  of  science  teachm  should 

comprise  questions  in  the  art  of  teaching, 
Advantage  derived  by  the  teachers  who  p.. 

to  South  Kensington,  894 1-1- 
Teachers  of  sciences  affecting  special  industries  should 

be  selected  in  turn  to  go  to  Smith   Kcn.iingti.r, 

jections  to  selection  by  honours'  paix ••.  n  by 

examination  necessary  in  physics  and  biol<  • 
Several  centres  of  instruction  desirable  for  training  science 

teachers,  8957,  8958. 

Scouring. 

Formation  of  classes  for  instruction  in  the  chemistry  of 
scouring,  &c.,  8889-8891. 

South  Kensington. 

Advantage  derived  by  science  teachers  who  go  for  in- 
struction to  South  Kensington,  8941-8946. 
Teachers  of  sciences  affecting  special  industries  should 

be  invited  in  turn  to  South  Kensington  in  preference 

to  other  teachers,  894  7,  8948,  8!U;. 
Objection  to  teachers  who  go  to  South  Kensington  for 

instruction  being  compelled  to  take  an  honours'  paper 

in  two  departments,  8949-8964. 
For  physics  and  biology,  the  selection  of  teachers  to  go 

to  South  Kensington  might  be  made  by  examination 

8964,  8955. 

Technical  Classes. 

Classes  formed  in  Halifax,  Huddersfield,  and  Leeds,  for 
instruction  in  the  chemistry  of  dyeinir,  &c.,  8889- 
8895. 

Desirability  of  technical  instruction  believed  in  by  manu- 
facturers, 8898. 

Artizans  form  two  thirds  of  the  students  in  the  Yorkshire 
technical  classes,  8901,  8994,  8995. 

Training  Colleges.    See  Science  Colltget. 
Yorkshire. 

Desire  of  manufacturers  in  Yorkshire  to  promote  technical 
instruction,  8898,  8899. 

See  Huddersfield,  &c.        Science  Classes. 


FOSTER,  P.  LE  NEVE,  ESQ.    (Index  of  his  Evidence.) 

Age  of  Students. 

Students  under  16  not  admitted  to  Society  of  Arts' 
examinations,  9002. 

Apparatus  for  Science  Purposes. 

Little  use  of,  in  mechanics'  institutes,  before  1852,  9017- 
9027. 

Examinations. 

Establishment    of  examinations  by   Society  of    Arts ; 

subjects,  &c.,  9002. 

Preliminary  test  for  candidates  for  Society  of  Arts'  ex- 
aminations, 9035,  9042,  9048-90.r>.'. 
See  Science  Examinations. 

Examiners. 

No  difficulty  in    providing  Society  of  Arts'  examiners ; 
they  are  paid  by  the  Society,  9043,  9OI  I. 

Government.     See  Science  and  Art  Department. 

Huddersfield. 

Society  of  Arts'  examinations  at  Huddersfielil.  ,'NXL'. 
Among  mechanics' institutes  in  18."i_.  IluddiTMitld  was 
one  of  the  best  as  respects  science  classes,  !><>1 7. 

Local  Boards. 

Candidates  for  Society  of  Arts'  examinations  tested  by, 
9035,  9042,  9048-9052. 

Mechanics'  Institutes. 

Union  of,  for  educational  purposes,  formed  by  Society 

of  Arts,  9002.  9045-9IM7. 
Small  amount  of   science  instruction  in,  previously  to 

IS.c' ;  Huddersfield  was  one  of  the  best.  901  7-.(X>-'7. 
Since  the  establishment  of  classes  in,  there  has  not  been 

much  progress,  9045. 
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Practical  Instruction.  Science  Examinations. 

Society  of  Arts'  examinations  are  not  prattical,  9004,  Society  of  Arts'  science  examinations  are  now  handed 

9005.  over  to  Science  and  Art  Department ;  carried  out  on 

In  mechanics'  institutes  there  was  hardly  any  practical  same  principle,  9002-9016. 

instruction  before  1852,  9017-9027.  See  Examinations. 

Students  in  mechanics'  institutes   would  attend  classes  Science  Teachers. 

which  provided  practical  instruction,  9028.  Qualifications  of,  should  be  tested,  9037-9041. 

Science.  Society  of  Arts. 

Instruction  in,  encouraged  by  Society  of  Arts,  9  Encouragement  of  science  instruction  by,  before  estab- 
lishment of  Science  and  Art  Department,  9001,  9002 

The  science  system  originated  by  Society  of  Arts   has  Union  of  mechanics'  institutes  under  9002  901/-9027 

been  properly  carried  out  by  Science  and  Art  Depart-  9045-9047. 

ment,  9009-9016  Science  examinations  of ;  now  handed  over  to  Depart- 

Ll?o!oM™,  7  oAo-          °"  in  mechamcs  ""rtrtntes  before  ment  examiners ;  preliminary  test  for  candidates,  9002- 

9016,  9035,  9042-9044,  9048-9052. 

Science  and  Art  Department.  The  Society  of  Arts  originated  a  system  which  Govern- 
Before  establishment  of  Department,  science  instruction  ment  might  take  up ;  this  has  been  properly  carried 

was  encouraged  by  Society  of  Arts,  9001,  9002.  out  by  Science  and  Art  Department,  9009-9016. 

Society  of  Arts'  science  examinations  now  handed  over  Students. 

to  Department,  9002  If   praaical  instruction  were  given  in    mechanics'  in- 
Beneficial  effect  of  Department  system  9008,  9014.  8tituteSj  8tudents  would  attend,  9028. 
Department  has  properly  earned  out  the  science  system  Preliminary  test  for  students  coming  up  to  Society  of 

originated  by  Society  of  Arts,  9009-9016.  Arts'  examinations,  9035,  9042,  9(M8-9052. 

Science  Classes.  Test  (Educational). 

If    classes  for    practical    instruction    were    formed  in  Qualifications  of  science  teachers  should  be  tested  9037- 

mechanics"   institutes   students  would    attend  them,  9041. 

Society  of  Arts'  candidates  are  tested  previously  to  ex- 
Teachers  of,  should  be  tested,  9037-9041.  amination,  9035,  9042,  9048-9052. 


LONDON  : 

Printed  by  GEORGE  E.  ETKB  and  WILLIAM  SPOTTISWOODE, 

Printers  to  the  Queen's  most  Excellent  Majesty. 

For  Her  Majesty's  Stationery  Office, 


BINDING  SECT.     AUG  3  1 


1981 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


Q  Great  Britain.  Royal  Commission 

Scientific  Instruction  and  the 
G697  Advancement  of  Science 

v-l  CReportJ 


P&ASci 

3D 


